I 


WATTS' 

DICTIONARY  of  CHEMISTRY 

VOL.  III. 


I'ltlNTED  LV 

spo-rriswooDE  and  co.,  new-strket  squahe 

LONDON' 


WATTS' 


DICTIONARY  of  CHEMISTRY 

REVISED    AND    ENTIRELY  REWRITTEN 


BY 

H.  FOESTER  MORLEY,  M.A.,  D.Sc. 

FELLOW  OF  DNIVERmITY   COLLEGE,   LONDON,   AND   PROFESSOR  OP  CHEMISTRY 
AT  queen's   college,  LONDON 
AND 

M.  M.  PATTISON  MUIE,  M.A. 

FELLOW,  AND  PR.'ELECTOR  IN  CHEMISTRY,  OF  GONVILLE  AND  CAIUS  COLLEGE,  CAMBRIDGE 


ASSISTED  BY  EMINENT  CONTRIBUTORS 


IN    FOUR  VOLUMES 
VOL.  III. 

NEW  EDITION 

LONDON 

LONGMANS,    GEEEN,    AND  C0„ 

AND  NEW  YOKK  :   15  EAST  16"'  STREET 

1892 


All    r  ight&  r^st^rved 


INTRODUCTION 


TO  THE  AETICLES  RELATING  TO  OEGANIC  CHEMISTRY. 


The  names  used  to  denote  ring  formulae  are  given  below  for  convenience  of 
reference. 

Since  the  publication  of  the  last  volume  I  have  been  assisted  in  the  work  of  reading 
and  making  abstracts  of  original  memoirs  by  Drs.  T.  Cooksey,  T.  A.  Lawson,  Samuel 
Rideal,  Messrs.  J.  Wilkie,  G.  N.  Huntly,  J.  T.  Norman,  and  D.  A.  Louis.  I  have  also 
been  assisted  by  Mr.  Arthur  G.  Green  and  Mr.  Cecil  W.  Cunnington  in  the  work 
of  revising  the  proof-sheets.  I  have  great  pleasure  in  thanking  these  gentlemen  for 
the  energetic  and  efficient  manner  in  which  they  have  carried  out  their  share  of 
the  work. 

H.  FOESTER  MOELEY.  , 


Nomenclature  of  Ring  Formulae. 

Hydrocarbons. 


ch<ch:>ch^ 

"^"ACH,,.CH, 


Trhncthylcne. 

Tetraincthylene. 
Pentamctlujlene. 


C,^H|<^Q^-^CH  Indonaphthcne. 
CH^^^^CH  Tctraincthcnyl. 
CH2<^^^|^^    Pcntamethcnyl  hydride. 


Nitrogen  comiminds. 


NIK 


N2<CH;cH  ■Pz/'-'-oZc. 

Pyridine. 

NH<^^j^^|[][  Pyrazole. 

Pyridazine. 

NH<^^^;^jj  Glyoxaline. 

Pyrazine. 

■'^'^CHCH  ^etcinjrazole. 

Pyriinidine. 

Triaioline. 

NH<^^;^^  Osotriazcle. 

N<S:j;i>cH 

Osotctrazole. 

^■^"CcH-I  Tetrazole. 

n  XT  /CH:CH 
^<i^AN=CH 

Quinoline. 

C,Hj<^y^CH  Indole. 

r  TJ  /CH:CH 

Isoquiuoline. 

C,H,<;^^\.NH  Indazine. 

„  /  N  :CH 
•^"^'^  N  :CH 

Qubwxalinc. 

CH 

CsH,,<^-^^jj^N      Psoudo -indazine. 

„  „  /CH:N 

Quinazoline. 

C.H,<:^^^>C,H^  Acridine. 

r  -a  /CH:CH 

Cinnoline. 

C,H.,<;^     _^C|iHj  Phcnazine. 

INTRODUCTION. 

Oxygen  compounds. 


0<^^g;^^  Furfiirane. 

.CH:N 
^\CH:CH 


^\CH:CH 


Oxazole. 
IsG-oxazole  or  Isoxazole. 


C^Hj<^  Q  ^CH  Coumarone. 
CO<^^g  Carhizine. 


0<^^^;^^^CH2  Furidane. 
0<^^^;Qg^NH  Pyroxazin 


r  TT  =CH 


Qidnoxazine. 

J  Phenoxazine  or  Phen- 
\  azoxine. 


Sulphiir  compounds. 


S<(^Q^i^g  Thiophene. 
^\CH:CH 


ThiopMhenc. 
Q  TT  /■'^^xf'Tj  j^<^f'^''^'>'<'yT--0'inido-phcnyl-mer- 


„^CH:N 

*\CH:CH 

„_/CH:N 


Thiazole. 
Oiazthiole. 


C|;H,|<^  g  ^C^Hj  Imido-di-phenyl-sulphide. 
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ABBEEVIATIONS 


I.  JOUENALS  AND  BoOKS. 


When  an  author  has  been  mentioned  in  an  article,  he  is  usualln  referred  to  thereafter 
in  that  article  by  his  initial  only. 

Liebig's  Annalen  der  Chemie. 
Annales  de  la  Sociedad  Cientifica  Argentina. 
Annales  de  Chimie  et  de  I'hysique. 

Proceedings  of  the  American  Academy  of  Arts  and  Scicncc3. 
American  Chemical  Journal. 
Annales  des  Mines. 
American  Journal  of  Science. 
Journal  of  the  American  Chemical  Society. 
American  Chemist. 
American  Journal  of  Pharmacy. 

The  Analyst. 

I'roceedings  of  the  American  Philosophical  Society. 
Archives  neerlandaiscs — The  Hague. 
M6moires  de  PAcademie  des  Sciences. 
Archiv  der  Pharmacie. 
Archives  des  Sciences  phys.  et  nat. 
Berichte  der  deutschen  chemischen  Gescllschatt. 
Eeports  of  the  British  Association. 
Bulletin  de  la  Societe  chimique  de  Paris. 
Berliner  Akademie-Bcrichte. 

Biedermann'6  Centralblatt  fiir  Agricultur-Chcmio. 
Berzelius'  Jahresberichte. 
Berliner  Monatsberiehte. 
Memoirs  of  the  Chemical  Society  of  London. 
Journal  of  the  Chemical  Society  of  London. 
Proceedings  of  the  Chemical  Society  of  London. 
Chemical  News. 

Comptes-rendus  hebdomadaires  des  Seances  dc  I'Acadcmie  dc3  Sciences — 
Paris. 

Chemisches  Central-Blatt. 
Dingler's  polytechnisches  Journal. 
Fresenius'  Zeitschrift  fiir  analytische  Chemie. 
Gazzetta  chimica  italiana. 
Gilbert's  Annalen  der  Physik  und  Chemie. 
Hoppe-Seyler's  Zeitschrift  fiir  physiologische  Chemie. 
Proceedings  of  the  Royal  Irish  Academy. 

Jahresbericht  iiber  die  Fortschritte  der  Chemie  und  vcrwandter  Thcile 

anderer  Wissenschaftcn. 
Jahresbericht  fiir  Chemische  Technologic. 
Jahrbuch  fiir  Mineralogie. 

Journal  de  Physique  et  des  Sciences  accessoircs. 
Journal  de  Pharmacie  et  de  Chimie. 
Journal  fiir  praktischc  Chemie. 
Jahresbericht  iiber  Thierchemie. 
Journal  of  the  Russian  Chemical  Society. 
Jenaische  Zeitschrift  fiir  Medicin  und  Naturwissenschaft. 
Landwirthschaftliche  Versuchs-Stationen. 

Monatshefte  fiir  Chemie  und  verwandte  Theile  anderer  Wissenschaftcn. 
Lc  Moniteur  Scientifique. 
M6moires  de  la  Societe  d'Arcueil. 


Mcmoircs  couronnes  par  I'Academic  do  Bruxolles. 


Vol.  III. 
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ABBREVL\TIOXS. 


Nature. 

New  Edinburgh  Philosophical  Journal. 
Neuer  Jahresbericht  der  Pharmacie. 
Neues  Repertorium  fiir  die  Phannacie. 
Ncues  Journal  von  Trommsdorff. 
Philosophical  Magazine. 

Poggendorff's  Aniialen  der  Ph3'sik  und  Chemio. 

Beibliitter  zu  den  Annalen  der  Physik  und  Chcmie. 

Ptiiiger's  Archiv  fiir  Physiologie. 

Proceedings  of  the  Royal  Society  of  Edinburgh, 

Pharmaceutical  Journal  and  Transactions. 

Pharmaceutisches  Central-Blatt. 

Proceedings  of  the  Royal  Society. 

Proceedings  of  the  Royal  -Institution  of  Great  Britain, 

Pharmaceutische  Zeitschrift  fiir  Russland. 

Recueil  des  travaux  chimiques  des  Pays-Bas. 

Repertorium  fiir  die  Pharmacie. 

Quarterly  Journal  of  Science. 

Schweigger's  Journal  der  Physik. 

Scherer's  Journal  der  Chemie. 

Journal  of  the  Society  of  Chemical  Industry, 

Sitzungsberichte  der  K.  Akademie  zu  Wien. 

Transactions  of  the  Royal  Society. 

Transactions  of  the  Royal  Society  of  Edinburgh, 

Wiedemann's  Annalen  der  Physik  und  Chemie. 

Wagner's  Jahresbericht. 

Zeitschrift  fiir  Chemie. 

Zeitschrift  fiir  Biologic. 

Zeitschrift  fiir  die  gesammten  Naturwissenschaftcn. 

Zeitschrift  fiir  Krystallographie  und  Mineralogie, 
Zeitschrift  fiir  physikalische  Chemie. 

Handbuch  der  organischen  Chemie;  von  F,  Beilstein,  2te  Auflage. 
English  Patent. 
German  Patent. 

Gmelin's  Handbook  of  Chemistry — English  Edition. 
Gmelin-Kraut ;  Handbuch  der  anorganischen  Chemie. 
Traits  de  Chiir.ie  organique  :  par  Charles  Gerhardt. 
Lehrbuch  der  organischen  Chemie  :  von  Aug.  Kekuld. 
Graham-Otto  :  Lehrbuch  der  anorganischen  Chemie  [5th  Ed.] 
Stas'  Recherches,  &c. 

J;  Aronstein's  German  translation  is  rc- 
Stas'  Nouvelles  Recherches,  &c.  J        ferred  to  as  Chem.  FrojMrt. 

Thomsen's  Thermochemigche  Untersuchungen. 


II.  Terms  and  Quantities,  Ac,  fkequentLy  used. 


Water  ;  e.g.  NaOHAq  means  an  aqueous  solution  of  caustic  soda. 
18  parts  by  weight  of  water. 

Residues  of  mono-,  di-,  and  tri-basic  acids.  Thus,  in  describing  the  salts 
of  a  monobasic  acid  NaA',  CaA',,  AlA',  may  be  written,  HA'  standing 
for  the  acid.  For  a  dibasic  acid  we  should  write  Na^A",  CaA",  Al2A"3  &c. 

Stand  for  bases  of  the  ammonia  type,  in  describing  their  salts.  Thus  the 
hydrochloride  would  be  B'HCl  or  B"2HC1,  according  as  the  base  is 
monacid  or  diacid,  &c, 

Concentrated. 

Dilute. 

gram. 

milligram. 

millimetre. 

molecule. 

liquid,  nearly,  or  quite,  insoluble  in  water. 

precipitate.  • 

to  precipitate. 

Ijrecipitating. 

precipitated. 


ABBREVIATIONS. 


BOI.  . 

insol. . 
V.  e.  sol. 
V.  sol. 
m.  sol. 
si.  sol. 
V.  si.  sol. 
V.  .  . 
cf..  . 
c.  .  . 

[  °]  • 
( 1  ■ 

II. .  . 

At.  w. 
Mcl.w.or 

M.  w. 
D.  .  . 
cor.  . 
uncor. 
i.V.  . 
V.D.  . 
S.G.  . 
S.G. 
S.G. 
S.G. 

S.H.  . 
S.H.v. 
S.H.p. 
H.C.  . 


H.C.v. 

H.C.p. 

H.F. 


H.F.v. 

H.F.p. 
H.V.  . 


T.C.  . 

S.V.  . 


S.V.S.  . 

E.G.  .  . 
C.E. (10= 
to  20°) 

S.  .    .  . 
S.  (alco- 
hol) 
.    .  . 

Mil,  Ac. 

E15 
US'  • 


soluble  in. 
insoluble  in. 
very  easily  \ 
very 

moderately    [  soluble  lU. 

slightly 

very  slightly  ' 

see. 

compare, 
about. 

a  melting-point, 
a  boiling-point. 
Hardness  (of  minerals). 
Atomic  weight. 
Molecular  weight. 

Density, 
corrected, 
uncorrected, 
in  vapour. 

vapour-density,  i.e.  density  of  a  gas  compared  with  hydrogen  or  air. 
Specific  gravity  compared  with  water. 

,,         „       at  10=  compared  with  water  at  O-*, 
„  15°       „  „       ,,     „  'l"*. 

,,         ,,        „  12°  ;  compared  with  v,-ater  of  which  the  temperature  is 
not  given. 
Specific  heat. 

,,        ,,    of  a  gas  at  constant  volume. 
,,        ,,       „        ,,        „  pressure. 
Quantity  of  heat,  in  gram-units,  produced  during  the  complete  com- 
bustion of  the  mass  of  a  solid  or  liquid  body  represented  by  its 
formula,  taken  in  grams. 
Heat  of  combustion  in  gram-units  of  a  gram-molecule  of  an  element  or 

compound,  when  gaseous,  under  constant  volume. 
The  same,  under  constant  pressure. 

Quantity  of  heat,  in  gram-units,  produced  during  the  formation  of  the 
mass  of  a  solid  or  liquid  body  represented  by  its  formula,  taken  in 
grams,  from  the  masses  of  its  constituent  elements  expressed  by 
their  formulte,  taken  in  grams. 

Heat  of  formation  of  a  gram-molecule  of  a  gaseous  compound  from  the 
gram-molecules  of  its  elements  under  constant  volume. 

The  same,  under  constant  pressure. 

Heat  of  vaporisation  of  a  liquid,  i.e.  gram-units  of  heat  required  to  change 
a  gram-molecule  of  the  liquid  compound  at  B.  P.  into  gas  at  same 
temperature  and  pressure. 

Thermal  conductivity  (unit  to  be  stated). 

Specific  volume  ;  or  the  molecular  weight  of  a  gaseous  compound  divided 
by  the  S.G.  of  the  liquid  compound  at  its  boiling-point  compared  with 
water  at  4". 

Specific  volume  of  a  solid  ;  or  the  mass  of  the  solid  expressed  by  its 

formula,  taken  in  grams,  divided  by  its  S.G. 
Electrical  conductivity  (the  unit  is  stated  in  each  case). 
Coefficient  of  expansion  (between  10°  and  20°). 


Solubility  in  water 

,,         ,,  alcohol  1  100  grms.  of  water, 
l^is  stated. 


r of  a.  gas  =  volume  dissolved  by  1  volume  of  water. 
J  of  a  liquid  or  solid 


number  of  grms.  dissolved  by 
In  both  cases  the  temperature 


Index  of  refraction  for  hydrogen  line  0. 

„  „  ,,   sodium      ,,     D,  <&c. 

Molecular  refraction  for  sodium  light,  i.e.  index  of  refraction  for  line  d 

minus  one,  multiplied  by  molecular  weight,  and  divided  by  S.G.  at  15° 

compared  with  water  at  0°. 
The  same  ;  S.G.  being  determined  at  15°-20 
The  same  for  line  of  infinite  wave-length, 

Cauchy's  formula  (Briihl's  Ei). 

Specific  rotation  for  sodium  light. 

,     1  ,•  .      r  -I     100  o 
,,  ,,       „   neutral  tmt.    [a]  =  —  x  - 

p  d 

100  mm.  of  liquid,  d  =  S.G.  of  liquid,  p  =  no.  of  grammes  of  active 
substance  in  100  grammes  of  liquid. 


and  referred  to  water  at  4°. 
index  being  determined  by 


a  =  observed  rotation  for 


xii- 


ABBREVIATIONS. 


Molecular  masnelic  rotatory  power  =  ^; ,    ^       whore  m  =  molecular 

weight  of  the  body  of  S.G.  =  d,  a  =  angle  of  rotation  under  magnetic 
influence,  a'  -  angle  of  rotation  of  water  under  same  influence,  and 
m'  =  molecular  weight  of  water  (18)- 
Acetyl  C,H,0. 
Benzoyl  C,H,0. 

Cyanogen  CN.  '  ' 

Ethyl  0,H,.  \  ■  • 

Methyl  CH,.  •  ' 

Phenyl  CpH^  fin  formula). 

Normal  Propyl  CH^.  CH.,.  CH,. 
Isopropyl  CH(CH3)j.  ) 
Alcohol  radicles  or  alkyls. 
primary, 
secondary, 
tertiary, 
normal. 

meta — ortho— para, 
consecutive, 
irregular, 
symmetrical, 
unsymmetrical. 
pseudo. 

attached  to  nitrogen. 

Employed  to  denote  that  the  substituent  is  attached  to  a  carbon  atom 
which  is  next,  next  but  one,  or  next  but  two,  respectively,  to  the 
terminal  carbon  atom.  The  end  to  be  reckoned  from  is  determined 
by  the  nature  of  the  compound.  Thus  CHj.CHBr.CO^H  is  a-bromo- 
propionic  acid. 

denotes  that  the  element  or  radicle  which  follows  it  is  attached  to  a  ter- 
minal carbon  atom, 
indicate  position  in  an  open  chain,  only, 
indicate  position  in  a  ring  only. 

Used  when  a,  jS,  &c.  are  employed  in  a  sense  different  from  the  above, 

e.g.  (c)-di-bromo-camplior. 
Baeyer's  Nomenclature : 
benzene  ring, 
pyridine  ring. 

Thus  (B.  1:S)  dichloroquinoline,  means  ameta-dicliloroquinoline  in 
which  the  chlorine  atoms  are  both  in  the  benzene  ring. 

While  (Py.  1:3)  dichloroquinoline,  means  a  similar  body,  only  the 
chlorine  atoms  are  in  the  pyridine  ring.  The  numbers  are  counted 
from  two  carbon  atoms  which  are  in  different  rings,  but  both  united 
tc  the  same  carbon  atom, 
denotes  the  central  ring  in  the  molecule  of  anthracene,  acridines,  and 
azines. 

means  that  the  element  or  radicle  it  precedes  is  in  a  closed  ring. 

,,       ,.  ,,  ,,  ,,  not  in  a  benzene  ring, 

denotes  isomerism  that  is  not  indicated  by  ordinary  formula? ;  thus  maleio 

acid  may  be  called  aZZo-fumaric  acid, 
denotes  displacement  of  oxygen  by  sulphur. 

,,     the  group  SO3H,  except  in  the  word  sulphocyanide. 
,,     the  group  SH. 

Tribromonitrobenzene  sulphcnic  acid  [1:2:3:4:5]  means  that  the  three 
bromines  occupy  positions  1,  2,  and  3;  the  nitro-  group  the  position  4, 
and  the  sulpho-  group  the  position  5. 

"  Denotes  that  the  formula  tc  which  it  is  affixed  lias  not  been  determined  by 
analysis.  But  it  by  no  means  follows  that  formula  without  this  mark  are  those  of 
analysed  compounds. 

Ail  temperatures  are  given  in  degrees  Centigrade  unless  when  specially  stated 
otherwise. 

Wave-lengths  are  given  in  lO^'  mm. 

Formula?,  when  used  instead  of  names  of  substances,  have  a  qualitative  meaning 
only. 

Thomsen's  notation  is  used  in  thermochemical  data. 
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INDIGO-CARBOXYLIC  ACID  v.  Indigo. 

INDIGO-CARMINE  v.  Indigo. 

INDIGO-SULPHONIC  ACID  v.  Indiqo. 

INDIGOTINE  V.  Indigo. 

INDIGO-WHITE  v.  Inoioo. 

INDILEUCINE  v.  Indigo. 

INDIN  C„H,„N„02.  Formed  by  the  action  of 
potash  upon  isatyde,  thio-isatyde,  or  di-thio- 
isatyde  ;  formed  also  by  heating  isatan  (Laurent, 
A.  Ch.  [3]  3,  471).  Obtained  also  by  boiling  a 
solution  of  dioxindole  in  glycerin  for  a  long  time 
(Knop,  Z.  18G5,  273).  Deep  rose-coloured  pow- 
der or  minute  needles.  Insol.  water,  v.  si.  sol. 
alcohol  and  ether.  Dissolves  in  HnSO,,  forming 
a  red  solution,  whence  it  is  ppd.  unchanged  by 
water.  A  solution  in  concentrated  alcoholic  KOH 
deposits  black  crystals,  apparently  either 
C|,H,,KN.,Oo  or,  more  probably,  potassium  indate 
C„H,„KNA. 

Di-bromo-indin  CnH^Br^N^O,.  Formed  by 
the  action  of  bromine  on  indin  or  on  di-thio- 
isatyde  (Laurent).  Formed  also  by  heating  di- 
bronio-isatyde  at  220°  (Erdmanu,  J.  pr,  22,  2G5). 
Violet-black  powder,  si.  sol.  alcohol. 

Di-chloro-indin  C|fH,Cl,,N,0.„  Obtained  by 
heating  di-cliloro-isatyde  either  alone  or  with 
alcoholic  potash  (E.).  Dirty-violet  powder ;  insol. 
water,  alcohol,  and  HClAq.  Forms  a  yellowish 
solution  in  KOHAq,  from  which  HCl  ppts.  yellow 
flakes. 

Tetra-chloro-indin  C„H„CljN,0„.  Formed  by 
heating  di-chloro-isatyde  either  with  alcoholic 
potash  or  alone  below  200°  (E.).  Dirty-violet 
powder. 

Di-nitro-indin  C„H,(NO,),N,,0.,.  Formed  by 
boiling  indin  or  hydrindin  with  HNO3  (L.j. 
Bright-violet  powder,  insol.  water,  v.  si.  sol.  al- 
cohol and  ether.  Forms  a  dark-brown  solution 
in  KOHAq. 

Indin  di-sulphonic  acid  C„H,(S0,H),N„02  ? 
Formed  by  oxidising  hydrindin  di-sulphonic  acid 
with  HNO3,  with  K^FeCy,,  with  NaOCl,  or  even 
by  exposing  it  in  alkaline  solution  to  the  air 
(G.  a.  A.  Schlieper,  A.  120,  24).  Red  deliquescent 
crystals,  v.  sol.  v^ater,  si.  sol.  alcohol,  insol.  ether. 
Its  solution  dyes  silk  and  wool  scarlet.  Ammo- 
nium sulphide  reduces  it  to  hydrindin  di-sul- 
phonic acid.  It  forms  a  purple  solution  in 
KOHAq,  and  on  warming  the  solution  it  becomes 
pale  red,  probably  through  assimilation  of  water. 
On  adding  HCl  to  the  pale-red  solution  a  yellow 
pp.  is  formed  (C„H,(,(S0,H),,N,,03  ?),  which,  when 
heated,  quickly  changes  to  indin  disulphonic 
acid.  Salts.— KjA'' 5aq  :  lustrous  red  needles, 
— Ag_A."  :  bulky  brown  needles. — BaA"  2aq  : 
Blender  dark  reddish-brown  needles  or  crimson 
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powder.  M.  sol.  water,  insol.  BaCl^Aq,  alcohol 
and  cold  HClAq. 

Hydrindin  CjjHj.NjO,  ?  Formed  by  the  ac- 
tion of  alcoholic  potash  upon  indin,  isatyde, 
thio-isatyde,  or  di-thio-isatyde  (Laurent,  A.  Ch. 
[3]  3,  475).  White,  or  pale-yellow  powder  or 
needles  (from  alcohol),  insol.  water,  si.  sol.  boiling 
alcohol.  Boiling  HNO3  converts  it  into  a  violet 
powder.  Hydrindin  dissolves  in  warm  aqueous 
KOH,  and  on  cooling  there  separate  pale-yellow 
needles  of  a  salt  Cj^H^jiKN^O^  3aq,  which  is 
decomposed  by  washing  with  water,  leaving 
hydrindin. 

Hydrindin  disulphonic  acid,  so  called, 
C,„H,  (SO,H).,N,0,?  Formed  by  the  action  of 
ammonium  sulphide  on  indin  sulphonic  acid  or 
on  isatin  sulphonic  acid  (G.  a.  A.  Schlieper,  A. 
120,20).  Colourless  radio-crystalline  mass,  which 
becomes  reddish  when  exposed  to  air.  V.  e.  sol. 
water,  m.  sol.  alcohol,  insol.  ether.  In  alkaline 
solution  it  is  oxidised  by  air  to  indin  sulphonic 
acid. — BaA''4aq:  white  scales,  v.  sol.  water,  v. 
si.  sol.  BaCL.Aii. 

Leucindin  disulphonic  acid 
C|„H|,,(SO,H),N,,0^.  Formed  by  boiling  the  pre- 
ceding with  baryta-water  (G.  a.  A.  Schlieper,  A. 
120,  33).  White  crystalline  mass,  v.  sol.  water, 
si.  sol.  alcohol.  Not  reddened  by  the  action  of 
air  on  its  alkaline  solutions.  On  evaporating 
with  HClAq  there  is  formed  indin  disulphonic 
acid. — BaA"  5aq  :  colourless  crystals.  Its  solu- 
tion is  not  ppd.  by  AgNO,  till  NH.jAq  is  added. 

INDIPUKPUKIN  is  identical  with  Indirubin 
V.  Indigo. 

INDIRETIN  II.  Indigo. 

INDIRUBIN  V.  Indigo. 

INDIUM.  In.  At.  w.  113-4.  Mol.  w.  un- 
known,  as  V.D.  of  element  has  not  yet  been  de- 
termined.    [17G°j  (Winkler,  J.  pr.  102,  273). 

S.G.  7-11  to  7-147  (Reich  a.  Richter,  J.  pr. 
93,  480)  ;  7-362,  7-421  (Winkler,  J.pr.  95 
414;  102,  273).  S.H.  (0°  to  100°)  -05695  (Bun- 
sen,  P.  141,  1).  C.E.  (0°  to  100°)  -0000159 
(Fizeau,  C.  R.  G8,  1125).  Characteristic  lines  in 
emission-spectrum  4510-2,4101-3,  4071-6,  4032-7. 
3852-8,  3834-7,  3257-8,  3255-5,  3038-7,  3008, 
2982-3,  2940-8,  2889-8,  2559-5,  2527-1,  2351-3, 
2306-9  (Hartley,  T.  1884.  102). 

The  observation  of  two  indigo-blue  lines  in 
the  spark-spccti'um  of  a  specimen  of  the  ziuc- 
blcnde  of  Freiberg  in  1863,  led  Reich  a.  Richter 
to  the  discovery  of  indium  (/.  j5r.  89,  441 ;  90, 
175  ;  92,  480). 

Occurrence. — In  some  sine-blendes  irom  Frei- 
berg (c.  -1  p.c),  a^-so  from  Durham  (Flight,  B.  10, 
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2054),  anti  from  Bohamia "  (Kacliler,  J.  id-.  90, 
4.17);  in  some  Italian  galenas  (Oenegri,  .C.  11, 
1249);  ill  \arious  zinc  ores  (Tanner,  J.  1874. 
1227) ;  in  the  fumes  j'rom  zinc-ovens  (Bottger, 
J.  pr.  98,  20)  ;  in  some  tungsten  ores  (Hoppe- 
Seyler,  A.  140,  247). 

Preparation. — Indium  is  more  readily  pre- 
pared from  zinc  which  has  been  made  from 
indium-containing  blendes  than  from  zinc- 
blende  itself.  The  zinc  is  treated,  for  some  days 
at  the  ordinary  temijerature,  or  for  a  shorter 
time  at  boiling  temperature,  with  so  much  dilute 
H.jSO^Aq  or  HClAq  that  a  small  quantity  re- 
mains undissolved  ;  the  residue  contains  In,  with 
some  Zn,  and  Pb,  Cu,  Cd,  As,  and  Fe.  There 
are  many  methods  for  obtaining  In  from  this 
residue  ;  that  of  Bayer  (A.  158,  372)  is  simple, 
and  yields  very  pure  In.  The  residue  is  washed, 
treated  with  a  few  drops  of  dilute  H.SO^Aq  (to 
remove  any  basic  Zn  salts),  again  washed 
thoroughly  with  hot  water,  dissolved  in  HNO.|Aq 
(any  SnOj  which  may  be  present  is  allowed  to 
remain),  evaporated  with  excess  of  H^SO^  until 
all  HNO3  is  removed,  and  treated  with  water  ; 
the  solution  now  contains  sulphates  of  In  and 
the  other  metals  which  may  be  present,  but  the 
greater  part  of  the  PbSOj  remains  insoluble. 
Large  excess  of  NHjAq  is  added,  whereby  hy- 
droxides of  In  and  Fe  are  ppd.  with  small  quan- 
tities of  hydroxides  of  Zn,  Cd,  Pb,  and  Cu ;  the 
pp.  is  well  washed  and  dissolved  in  the  smallest 
possible  quantity  of  HClAq;  the  solution  is  boiled 
after  addition  of  NaHSO.,  until  the  smell  of  SO.^ 
is  almost  gone ;  a  basic  sulphite  of  In, 
2in.jO3.3SO.,,  is  thus  ppd.  as  a  fine  crystalline 
powder.  The  pp.  is  free  from  salts  of  Cu,  Zn, 
and  Cd.  If  much  Fe  should  have  been  present 
in  the  original  Zn,  small  quantities  of  Fe  salts 
may  be  ppd.  by  the  action  of  the  air  during  fil- 
tration ;  in  this  ease  ppn.  should  be  conducted 
in  COj,  or  the  pp.  should  be  dissolved  in 
NaHSOjAq,  and  re-ppd.  by  boiling.  The  pp. 
may  contain  Pb  salts  and  traces  of  alkali ;  it  is 
dissolved  in  SO_.Aq.  in  which  Pb  sulphite  is  in- 
soluble, after  filtration  In  sulphite  is  ppd.,  free 
from  Na  salts,  by  boiling  {cf.  Winkler,  J.  pr.  102, 
273  ;  BOttger,  J.  pr.  98,  26  ;  E.  E.  Meyer,  A.  150, 
137.  For  methods  of  preparing  In  from  zinc- 
blendes  V.  Eeich  a.  Kichter,  J.  pr.  89,  441  ;  90, 
175  ;  93,  480  ;  Weselsky,  J.  pr.  94,  443  ;  Eichter, 
J.  pr.  94,  414  ;  Stolba,  D.  P.  J.  198,  223).  The 
ppd.  basic  In  sulphite  may  be  dissolved  in 
H^SOjAq;  after  boiling  off  SO.,,  addition  of 
NH.,Aq  ppts.  InO^Hj,  which  when  strongly 
heated  yields  In.^Oj.  In  is  obtained  from  the 
oxide  (1)  by  heating  in  a  stream  of  pure  H, 
(2)  by  mixing  with  pure  C,  and  heating  to  a  very 
high  temperature,  (3)  by  heating  with  an  equal 
weight  of  Na  cut  in  small  slices,  under  a  layer  of 
fused  NaCl  in  a  porcelain  crucible  placed  in  a 
larger  Hessian  crucible,  decomposing  the  alloy 
of  Na  and  In  so  formed  by  water,  and  melting 
•with  Na^COa  (Winkler,  J.  pr.  102,  275).  Bottger 
(J.  pr.  107,  39)  recommends  to  ppt.  In  from  so- 
lutions in  H.SOj  by  placing  a  stick  of  pure  Zn 
in  the  liquid ;  he  washes  tlie  ppd.  metal  with 
water,  presses  it  with  the  finger,  then  between 
paper,  and  when  quite  dry  fuses  it  under  dry 
KCN. 

Properties. — A  silver-white,  lustrous,  ductile 
metal ;  softer  than  lead ;  leaves  a  mark  when 


rubbed  on  paper.  Non -crystalline.  Fleet ro- 
negative  to  Zn  and  Cil ;  much  less  volatile  than 
these  metals.  Unchanged  in  air  at  ordinary 
temperatures ;  but  burns  to  ln._,0.|,  with  blue- 
violet  flame  and  brownish  fumes,  when  strongly 
heated  in  air.  Combines  directly  with  CI,  Br,  I, 
and  S  when  heated.  Boiling  water  is  not  de- 
composed by  In.  Soluble  in  dilute  aoids  with 
evolution  of  H  and  formation  of  saJts  In^Xj 
wliere  X=  SO,,,  2N0„  &c. 

The  at.  w.  of  In  has  been  determined  (1)  by 
synthesis  of  In.O.,  from  In  (Keich  a.  Eichter, 
J.pr.  92,  484;  Winkler,  J.  pr.  94,  8;  102,  282; 
Bunsen,  P.  141,  28);  (2)  by  analyses  of  In.,S, 
(E.  a.  E.,  I.e.)  ;  (3)  by  decomposing  NaAuCl4  by 
In,  and  determining  the  Au  (Wmkler,  J.  pr.  102, 
212) ;  (4)  by  determining  the  V.D.  of  InCl.„ 
InCL,  and  InCl  (Nilson  a.  Pettersson,  C.  J.  53, 
814) ;  (5)  by  determining  the  S.H.  of  In  (Bunsen, 
P.  141,  1). 

The  atom  of  In  appears  to  be  monovalent 
(in  InCl),  divalent  (in  InCl.J,  and  trivalent  (in 
InCi.,),  in  gaseous  molecules;  as  the  lower' 
chlorides  are  decomposed  by  water  with  forma- 
tion of  In  and  InCl,  it  is  probable  that  in  solu- 
tions of  its  haloid  compounds  the  atom  of  In  is 
directly  combined  with  at  least  three  monova- 
lent atoms. 

In  is  distinctly  metallic ;  with  acids  it  evolves 
H  and  forms  salts.  A  few  basic,  and  some 
double,  salts  are  known.  In  foi'ms  an  ammonia 
alum.  InO.jH.,  reacts  towards  acids  asaiialt-form- 
ing  hydroxide.  In  is  closely  related  to  Al  and 
Ga,  less  closely  to  Tl ;  it  is  also  related  to  the 
other  earth-metals  Sc,  Yt,  La,  and  Yb  {v.  Earths, 
METAiiS  OP  THE,  vol.  ii.  p.  42 1).  The  investigation 
of  In  compounds  is  as  yet  far  from  complete. 

Detection  and  Estimation. — In  salts  colour 
the  flame  blue-violet.  Hoppe-Seyler  {A.  140, 
247)  boils  o.  1  gram  of  an  In  ore  with  aqiia  regia, 
neutralises  by  soda,  filters,  adds  Na  acetate,  and 
ppts.  by  HjS  ;  he  dissolves  the  pp.  in  acid,  and 
reppts. ;  the  In.,S3  is  then  tested  in  the  flame 
after  moistening  with  HClAq.  The  spectral- 
lines  4510'2  and  4101-3  are  very  characteristic. 
Boiling  with  NaHSO.,  causes  ppn.  of  a  fine  crys- 
talline pp.  2In._,03.3SO.,.8Hp ;  this  salt  is  used 
for  the  estimation  of  In. 

Indium  bromide.  InEfj.  White  crystalline 
tablets,  V.  sol.  water ;  formed  by  heating  In  in  a 
stream  of  CO.,  charged  with  Br,  and  subliming 
(R.  Meyer,  A.  150,  429).    V.D.  not  determined. 

Indium  chlorides.  In  combines  with  CI  in 
three  proportions,  forming  InCl,  InClj,  and 
InCl,. 

Indium  moxochloride.  InCI.  Mol.  w.  148'77. 
V.D.  at  c.  1100°-1400°  =78-16  (Nilson  a.  Pet- 
tersson, C.  J.  53,  821).  Obtained  as  a  reddish 
black,  vitreous,  radiated,  crystalline  mass,  by 
distilling  InClj  (q-v.)  on  to  In  (rather  more  than 
the  calculated  quantity),  heating  for  a  little  in  a 
sealed  tube,  and  distilling  in  a  stream  of  CO.^ 
(N.  a.  P.,  I.e.).  When  melted  InCl  forms  a  dark- 
red  liquid,  in  thick  layers  appearing  almost 
black.  Deliquescent ;  gradually  decomposes  in 
moist  air,  and  quickly  in  water,  to  In  and  InCl.,. 

Indium  dichlobide.  InClj.  Mol.  w.  184-14. 
V.D.  at  1000°-1400°  =  99-62  (Nilson  a.  Petters- 
son, C.  J.  53,  820).  White  radiated  crystals,  ob- 
tained by  heating  In  to  its  melting-point  in  a 
current  of  dry  HCl  free  from  air  until  an  amber- 
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coloured  liquid  is  obtained,  and  removing  any 
adhering  HCl  by  heating  in  dry  air-free  CO.,. 
Unchanged  in  dry  air,  but  deliquesces  in  ordi- 
nary air.  Decomposed  by  water  to  In  and  InCljAq 
(N.a.  P.,  I.e.). 

Indium  tiiichlokide.  InClj.  Mol.  w.  219'51. 
V.D.  at  c.  850^  =  lOG-9  (Nilson  a.  Pettersson,  C.  J. 
r>3,  818)  ;  at  bright-red  heat  V.D.  =  113-88  (V.  a. 
C.  Meyer,  B.  12,  011).  InCl,  does  not  appreciably 
volatilise  at  440°  ;  at  c.  C00°  volatilisation  is 
slow  and  V.D.  is  rather  higher  than  that  cal- 
culated for  InCl, ;  the  normal  V.D.  is  attained 
between  COO'  and  850°  ;  at  temperatures  towards 
1000  '  dissociation  begins,  probably  into  CI  and 
luCL  or  InCl  (N.  a.  P.,  I.e.).  InCL,  is  prepared  by 
heating  In  or  a  mixture  of  ln.,0.^  with  C,  in  a  stream 
of  dry  CI.  Nilson  a.  Pettersson  heated  molten  In 
in  dry  air-free  HCl,  and  then  gently  heated  the 
InClo  thus  formed  in  air-free,  dry,  CI,  and  finally 
distilled  in  a  current  of  dry,  air-free,  CO^.  White, 
lustrous  tablets,  deliquescent ;  sol.  in  water  with 
production  of  heat ;  the  solution  may  bo  evapo- 
rated on  a  steam-bath  almost  unchanged,  but  at 
liigher  temperatures  decomposition  occurs, 
probably  with  production  of  oxychlorides. 

InClj  combines  with  KCl,  NaCl,  LiCl,  and 
PtCl,  to  form  crystalline  douhle  salts  (E.  Meyer, 
A.  150, 144  ;  Nilson,  B.  9, 1059).  The  compound 
2InCl.|.(jKC1.3H20  separates  in  quadratic  crystals 
from  a  solution  of  the  mixed  salts  in  proper 
proportions  on  evaporation. 

Indium  cyanide  v.  vol.  ii.  p.  332. 

Indium  hydrosulpMde.  The  white  pp.  pro- 
duced by  adding  NH,  sulphide,  or  KHS,  to  solu- 
tion of  an  In  salt,  after  addition  of  tartaric  acid 
and  NH  jAq,  is  probably  a  hydrosulphide  ;  when 
dried,  H.,S  is  evolved  and  In.^ti^  remains  (E. 
Meyer,  A.  150,  429). 

Indium  hydroxide  v.  Indium  oxides  and 
hydroxide. 

Indium  iodide.  Inl^.  V.D.  not  determined. 
Yellow,  crystalline;  very  hygroscopic;  may  be 
distilled  in  dry  CO., ;  easily  melted  to  a  dark- 
reddish-brown  liquid.  Prepared  by  heating  In 
in  I  vapour  (E.  Meyer,  A.  150,  144,  429). 

lodium  oxides  and  hydroxide.  In  forms 
two  oxides,  InO  and  In.^O,, ;  the  V.D.  of  neither 
lias  been  determined ;  the  existence  of  inter- 
mediate oxides  is  probable.  In.^Oj  forms  at 
least  one  hydrate  Iu.jO3.3H5O.  The  oxides  are 
basic;  only  salts  corresponding  to  In.^O^  have 
been  isolated,  although  the  lower  oxide  is  said  to 
dissolve  in  dilute  acids  without  decomposition 
into  In  and  In^Oj. 

Iniiium  monoxide.  InO.  Mol.  w.  unknown, 
as  the  oxide  has  not  been  volatilised.  Obtained 
by  heating  ln._,0.,  in  H  at  c.  300°  until  the  oxide 
becomes  almost  black  and  water  is  no  longer 
evolved.  Forms  a  light,  loose,  powder,  which 
quickly  oxidises  to  yellow  In.^O.,,  if  brought  into 
air  before  it  is  quite  cold.  Very  pyrophorie. 
InO  is  changedby  cone.  HNO^Aqto  In3N03  with 
evolution  of  NO  ;  dilute  acids  dissolve  it  slowly 
without  apparent  formation  of  In.O.^  or  In 
(Winkler,  J.  pr.  94,1;  95,  414;  98, '344 ;  102, 
273). 

Indidm  sesqdioxide.  In.jOa.  Mol.  w.  un- 
known as  the  oxide  has  not  been  volatilised. 
S.a.  7-179 ;  S.H.  (0^-100°)  -0807  (Nilson  a. 
Pettersson,  B.  13,  1459).  Obtained  by  ppg.  solu- 
tion of  an  In  salt  by  NHjAq,  washing  and  heat- 


ing the  pp. ;  or  by  heating  In  to  full  redness  in 
air ;  also  by  strongly  heating  In  carbonate  or 
nitrate.  A  yellow  powder  ;  becomes  brown  on 
heating  but  yellow  again  when  cold.  (It  is 
doubtful  whether  pure  In.O^  is  yellowish  or 
white.)  Very  infusible ;  reduced  to  metal  by 
heating  with  C,  or  in  H,  or  with  Na  ;  reduction 
in  H  begins  at  c.  190°-200°,  and  at  c.  300°  InO 
is  formed  (v.  supra).  Soluble  in  acids,  quickly 
on  heating,  forming  salts  In„3X  (X=SOj,  2NO3, 
&c.). 

Oxides  intermediate  between  InO  and  In.O^ 
possibly  exist.  By  heating  In.O^  in  H  to  c.  200 \ 
a  greyish-blue  body  is  obtained  probably  In.O,, ; 
at  c.  230°  a  green  substance,  probably  In^O^ 
remains  (Winkler,  I.e.). 

Indium  hydroxide.  InO.jHj  or  Ixi.O.^ZYlS). 
Formed  by  ppg.  a  solution  of  an  In  salt  by 
NH.jAq,  washing  the  pp.  and  drying  at  100°.  The 
pp.  by  NHjAq  is  gelatinous  and  resembles 
AlOiHj ;  ill  air  it  dries  to  horny  semitransparent 
lumps.  Insol.  in  NH^Aq,  easily  sol.  in  KOHAq 
or  NaOHAq ;  dissolves  in  acids  to  form  salts 
In,3X  (X  =  SO„  2NO3,  *c-).  A  series  of  very 
unstable  hydrates  of  ln„0.,  probably  exists  (c/. 
Carnelley  a.  Walker,  C.  J.  53,  88). 

Indium  oxybromide.  The  white  amorphous 
solid  formed  by  heating  In.O,  in  Br  vapour  is 
probably  an  oxybromide  ;  this  substance  is  said 
not  to  be  decomposed  by  heating  with  acids  or 
alkalis  (E.  Meyer,  A.  1.50,  137). 

Indium  oxychloride.  When  InCl^Aq  is 
boiled  down  to  dryness,  the  white  residue  is  pro- 
bably an  oxychloride. 

Indium  salts.  Not  many  salts  of  In  have  been 
isolated  and  examined.  They  are  obtained  by 
dissolving  In  or  InO^Hjin  acids,  and  evaporating  ; 
and  in  some  cases  by  ppn.  from  other  In  salts 
in  solution.  The  chief  salts  are  the  carbonate, 
nitrate,  sulphate,  and  a  basic  sulphite  (v.  Car- 
bonates, Nitrates,  &c.).  The  sulphate  forms  an 
ammonia  alum,  In._,(SO.|)3.(NH|),,SOj.24H.,0 ; 
but  with  K.,SO|  andNa.SO^  it  forms  double  sul- 
phates In.,(S0j;,.K._.(Na.,)S0^.8H.,0. 

Indium  sulphide.  In^S.,.  Mol.  w.  unknown 
as  compound  has  not  been  gasified.  Obtained  by 
ppg.  a  neutral  or  feebly  acid  solution  of  an  In 
salt  by  H.jS,  and  drying  the  pp.  ;  also  by  heating 
together  In  and  S,  or  ln._,0.|  and  S.  A  yellowish- 
grey  solid.  If  ln.,0,,  is  heated  with  S  and  Na.^CO^ 
and  the  fused  mass  is  treated  with  water,  In.^S, 
remains  as  lustrous  tablets  resembling  mosaic 
gold  (Winkler,  I.e.).  In.^S,  is  infusible  ;  with  acids 
it  gives  In  salts  and  H.S  (Eeich  a.  Eichter,  I.e.). 
Heated  in  air  it  is  burnt  to  ln.,0.f.  According  to 
Winssinger  (Bl.  (2)  49,  452)  In.,S.j  is  obtained  in 
aqueous  solution  in  a  colloidal  form,  by  passing 
HjS  into  InO.,H.|  suspended  in  water ;  the  dark- 
yellow  liquid  thus  obtained  can  be  freed  from 
H.,S  by  boiling ;  it  is  coagulated  by  acetic  acid 
and  also  by  salts.  For  reactions  of  alkali  sul- 
phides with  In  salts  v.  E.  Meyer,  I.e. 

Potassium,  and  sodium,  indium  sulphides. 
K.,S.In2S., ;  Na.,S.In„S3.  Formed  by  fusing  together 
1  pt.  In.fi^,  6  pts.  S,  and  6  pts.  K.COsOr  Na.COj. 
The  K  salt  remains  as  hyacinth-red  quadratic 
tablets  on  lixiviating  the  fused  mass  with  water  ; 
the  Na  salt  goes  into  solution  and  separates  on 
standing  as  Na.In ,S,.H.,0  which  on  drying  gives 
Na,In.,S,  (E.  Schneider,"/. i:ir.  [2]  9,  209). 

'  M.  M.  P.  M.  . 
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INDOGEN  V.  Indoxyl. 

INDOGENIC  ACID  v.  Indoxylic  acid. 

INDOGENIDE  OF  BENZOIC  ALDEHYDE 

C.sHi.NO  i.e.  C,H^<^g>C:CH.C,H5.  Bmzyl- 

idcne  ^-indoxyl.  [170°].  Obtained  by  heating 
indoxylic  acid  with  benzaldehyde  (Baeyer,  B.  10, 
2197).  Long  flat  orange  needles.  Sol.  alcohol 
and  chloroform  to  yellowish -red  solutions,  which 
have  a  yellowish -green  fluorescence.  In  H.^SOj 
and  strong  HCl  it  dissolves  with  a  deep-red 
colour ;  in  alcoholic  KOH  with  a  greenish-blue, 
■which  gives  the  indigo  spectrum. 

(a)-INDOGENIDE  OF  >|/.ISATIN  is  Indikubin. 

(;3)-Indogenide  of  if'-isatin  is  Indigo. 

Indogenide  of  ethyl-ij/-isatin  is  Eihyl-indi- 
rxihin  v.  Indioo. 

INDOGENIDE  OF  ^^-NITEO-BENZALDE- 
HYDE  C„H,„N,03  i.e. 

C,H^<^^^>C:CH.C(,H,(N02).  p-Nitro-bemyl- 

idene-^-indoxyl.  [273°].  Formed  by  adding  an 
acetic  acid  solution  of  p-nitro-benzaldehyde  to 
an  aqueous  solution  of  indoxyl  aciditied  with 
HCl.    Eed  needles  (Baeyer,  B.  16,  2199). 

INDOGENIDE  OF  PYRUVIC  ACID  C„H„N03 

i.e.  C,H,<;^g>C:CMe.CO,H.  [197°].  Pre- 
pared by  adding  HCl  to  an  aqueous  solution  of 
indoxyl  and  pyruvic  acid  (Baeyer,  B.  10,  2199). 
l{ed  needles.  Easily  soluble  in  alcohol  and 
acetone.  Dissolves  with  a  red  colour  in  alkalis, 
with  a  blue  colour  in  cone.  H^SO^. 
INDOINE  V.  Indigo. 

INDOLE  C„H,N  i.e.  C,H,<;^y^CH.  Edole. 

Mol.  W.117.  [52°].  (254°)  (Ciamician  a.  Zatti, 
B.  22,  1980).  V.D.  4  45  (calc.  4-05).  Occurs  in 
small  quantity  in  human  excrement  (Brieger, 
J.  pi:  [2]  17,  133). 

Formation. —  1.  By  passing-the  vapour  of 
oxindole  over  heated  zinc-dust  (Baeyer,  A.  140, 
295 ;  Suppl.  7,  50  ;  Engler  a.  Janecke,  B.  9, 
1411).  —  2.  By  distilling  with  zinc-dust  the 
yellow  product  of  the  action  of  tin  and  HCl  on 
indigo  (B.).  — 3.  By  fusing  o-nitro-cinnamic  acid 
with  KOH  and  iron  tilings  (Baeyer  a.  Emmer- 
ling,  B.2,  079 J  Z.  [2]  6,213  ;  Beilstein  a.  Kuhl- 
berg,  A.  103,  141). — 4.  Formed  to  the  extent  of 
6  p.c.  in  the  passage  through  a  red-hot  tube  of 
di-ethyl-o-tohiidine,  in  less  quantity  from  di- 
methyl-o-toiuidine,  in  small  quantity  from 
methyl-ethyl-aniline,  ethyl-acetanilide,  and  di- 
ethyl-aniline,  and  in  trace  only  from  ethyl- 
aniline  when  subjected  to  like  treatment  (Baeyer 
a.  Caro,  B.  10,  692,  1202).— 5.  By  digesting 
albumen  with  pancreas  and  water  at  40°  to  45° 
for  several  days  (Nencki,  B.  8,  330 ;  Kiihne,  B. 
8,  200).  According  to  Harris  and  Tooth  (J. 
Physiol.  9,  220)  its  formation  is  due  to  a  special 
micro-organism. — 6.  By  distilling  albumen  (Ipt.) 
with  KOH  (8  pts.),  the  yield  being  about  -25  p.c. 
(Engler  a.  Janecke,  B.  9,  1411 ;  Nencki,  J.pr.  [2] 
17,  98).— 7.  By  distilling  (3,4,l)-nitro-propenyl- 
benzoic  acid  with  lime  (Widmann,  B.  15,  2552). 
8.  By  boiling  aniline  \Yith  di-chloro- acetic  alde- 
hyde or  with  di-chloro-di-ethyl  oxide  (Berliner- 
blau,  M.  8,  180).— 9.  By  heating  co-chloro-o- 
amido-styrene  with  NaOEt  at  105°  (Lipp,  Z?.  17, 
8007). —  10.  Together  with  ethane,  ethylene, 
and  propylene,  by  the  distillation  of  o-cumidine 


C,H,(NH  )(C,H;)  over  red-hot  TbO  (Fileti,  O. 
13,  381).— 11.  By  the  dry  distillation  of  o-tolyl- 
oxamic  acid  (Mauthner  a.  Suida,  M.  7,  238). — 
12.  From  phenyl-ethylene  diamines  by  succes- 
sive oxidation  with  CrO.,  and  distillation  over 
zinc-dust  (Prudhomme,  Bl.  [2]  28,  558).— 13.  By 
fusing  carbostyril  with  potash  (Morgan,  C.  N. 
30,  239). — 14.  In  small  quantity,  by  heating  the 
phenyl-hydrazide  of  pyruvic  acid  with  Zn(;i.,  at 
200°  (E.  Fischer,  B.  19, 1507).— 15.  By  distiU'ing 
calcium  phenyl-amido-acetate  with  calcium 
formate  (Mauthner  a.  Suida,  M.  10,  253). 

Preparation. — 1.  By  heating  aniline  (50g.) 
with  an  equal  volume  of  water  with  inverted 
condenser  and  gradually  adding  di-chloro-ether 
(25  g.).  After  boiling  for  an  hour  the  excess  of 
aniline  is  distilled  off,  and  the  residue  heated 
for  5  hours  at  220°  (Berlinerblau,  M.  8,  180).-- 
2.  By  distilling  a  mixture  of  calcium  phenyl- 
amido-acetate  with  calcium  formate,  extracting 
the  distillate  with  ether,  shaking  the  ether  with 
dilute  acid  to  remove  aniline,  evaporating,  and 
distilling  with  steam.  The  indole  is  purified  by 
conversion  into  the  picrate.  The  yield  is  6  p.  c. 
of  the  theoretical  quantity  (M.  a.  S.). 

Properties. — Colourless  lamina? ;  m.  sol.  hot 
water,  v.  sol.  alcohol,  ether,  and  ligroin.  Keadily 
volatile  with  steam.  An  alcoholic  solution, 
aciditied  by  HCl,  dyes  pine-wood  yellow.  Has 
a  peculiar,  but  not  very  powerful,  odour.  It  is 
a  very  weak  base  ;  with  cone.  HClAq  it  forms  a 
sparingly  soluble  salt,  decomposed  by  boiling 
water. 

Ecactions. — 1.  Suspended  in  water  and  sub- 
jected to  the  action  of  ozonised  oxygen  indole 
is  converted  into  indigo  and  resinous  products 
(Nencki,  B.  8,  727,  1517).  Indigo  appears  in 
the  urine  after  subcutaneous  injection  of  indole. 
2.  Aqueous  CrO^  yields  a  bulky  violet-brown 
pp.,  insol.  ether,  chloroform,  and  benzene,  si. 
sol.  alcohol,  forming  a  red  solution,  sol.  cone. 
HClAq  (E.  a.  J.).-  3.  Heated  with  Mel  it  gives 
di-methyl-quinoline  dihydride  (Ciamician  a. 
Zatti,  B.  22,  1980).— 4.  When  to  an  aqueous 
solution  of  indole  there  is  added  a  few  c.c. 
of  HClAq,  and  then  a  large  quantity  of 
fuming  HNO3  (previously  partially  freed  from 
nitrous  fumes  by  evaporation),  a  red  pp.  is 
formed  which  may  be  purified  by  solution  in 
alcohol  and  precipitation  by  adding  ether.  This 
substance,  so-called  nitroso-indole  nitrate 
C|^H|.,(N0)N.^HN03,  forms  minute  red  needles, 
V.  si.  sol.  water  and  ether,  v.  sol.  alcohol,  nearly 
insol.  dilute  nitric  acid.  It  detonates  sharply 
when  heated.  Alcoholic  ammonium  sulphide 
reduces  nitroso-indole  nitrate  to  so-called  hy- 
drazo-indole  C|^H|,,N3  (?),  which  forms  yellow 
needles,  sol.  alcohol  and  ether,  melting  at  140° 
to  a  deep-blue  mass.  Acids  and  alkalis  convert 
it  into  a  dark-brown  colouring-matter  termed 
azo-indole  by  Nencki. 

Picrate  C,H;NC„H,(N0,)30H.  Long  red 
glittering  needles. 

Acetyl  derivative  C^HsNAc.  [183°]. 
From  indole  and  Ac^O  at  190°  (Baeyer,  B.  12, 
1314).  Long  needles  (from  water)  or  four-sided 
pyramids  (by  sublimation). 

,  C.CO.CH3 
(;3)-Acetyl-indole  C„H/     >CH    .  Methyl 

\nh 

indyl  ketone.    [190°  cor.].  Obtained  by  heating 
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iiiJole  (a)-caiboxylic  acul,  prepared  from  inetliyl- 
ketole,  with  ten  times  its  bulk  of  Ac  ,0  for  7  hours 
at  220^  (Carlo  Zatti,  Ucml.  Accad.  Line.  [4]  4, 
184  ;  I?.  22,  002).  White  needles.  Sublimes  in 
colourless  plates;  si.  sol.  cold,  v.  sol.  warm  water 
and  benzene;  may  be  extracted  from  its  aqueous 
solution  by  ether.  Gives  indole  when  heated 
with  cone.  HClAq.  It  readily  yields  an  oxim 
and  an  oily  phenyl-hydrazide.  Potash  fusion 
converts  it  into  indole  ()3) -carboxylic  acid 
[214°]  identical  with  that  obtained  by  oxidising 
skatole. 

Picrate.  [183^].  Needles;  si.  sol.  cold 
benzene. 

Oxim  C,H^C(NOH)Me.  [144''.-147°].  White 
needles. 

C.CO.CH3 

Di-acetyl-indole  C  n,^CH     .  [147^-150°]. 
N.CO.CH3 

Prepared  by  heating  indole  (a)-carboxylic  acid 
with  Ac  O  and  separated  from  the  preceding  by 
its  greater  colubility  in  water  containing  Na^CO, 
and  in  boiling  benzene  (Zatti).  Needles  (by 
sublimation)  ;  si.  sol.  boiling  water.  When 
boiled  with  aqueous  KOH  or  K^COj  it  yields 
(j8)-acetyl-indole. 

References.  —  Di  -  chloro  -  indole.  Benzyl  - 
INDOLE,  Metiivl-indole,  Metii\l-etuyl-indole, 
Etiiyl-indole. 

Isoindole  is  Di-pnEXYL-rYRAZiNE  (3.  v.). 

Di-indo'.e  v.  IndoUnc  under  Indigo. 

Eetin-indole  CJI,,NO  ?  Obtained  by  treating 
di-cliloro-indole  (cliloro-oxindole  chloride)  with 
HI  dissolved  in  HOAc,  passing  in  SO.,,  and  ppg. 
with  NaOH  (Baeyer,  B.  12,  1313).  Amorphous; 
insol.  NaOHAq,  v.  sol.  alcohol  and  ether.  Not 
volatile  with  steam.  Its  solution  in  HOAc 
mixed  with  HCl  colours  pine-wood  red.  On  dry 
distillation  it  yields  indnlo. 

INDOLE  (a)-CAEBOXYLIC  ACID  C,H,NO, 

i.c.  C„H,<;^,^j^^C.COiI.  [201°]. 

Formation. — 1.  By  heating  the  plienyl-hy- 
drazide  of  pyruvic  ether  with  ZnCL,  at  195° 
(E.  Fischer,  B.  I'J,  1567  ;  A.  230,  14o").— 2.  By 
fusing  (a)-methyl-indole  (methyl-ketole)  (1  pt.) 
with  KOH  (15  pts.)  ;  the  acid  being  ppd.  by 
H^SOj  from  the  dissolved  product ;  the  yield 
is  over  50  p.c.  (Ciamioian  a.  Zatti,  Rend. 
Accad.  Line.  [4]  4,  740). — 3.  From  acetyl-(a)- 
CH 

methyl  -  indole     C„Hj<^j^^^^CMe  by  potash 

fusion  (Ciamician  a.  Magnanini,  B.  21,  073). 

Properties. — Needles  (from  water).  M.  sol. 
hot  water  and  benzene,  v.  sol.  alcohol  and  ether. 
May  be  sublimed  in  plates,  but  suffers  partial 
decomposition  thereby.  At  230^  it  splits  up 
into  indole  and  CO^.  Pine  wood  aciditied  with 
HCl  is  not  coloured  yellow  by  it.  With  isatin 
and  H^SO,  it  gives  a  reddish-violet  colouration. 
It  forms  a  picric  acid  compound  crystallising  in 
slender  golden  needles.  Its  Ba  salt  is  soluble. 
Ac.O  at  220°  forms  (3)-acetyl-indole  and  di- 
acetyl-indole. 

Anhydride  C,„H|„N.,0.^  i.c. 
/CH:C.CO.N  . 
C.H/    /       /     >C,H,.  [312°-315°].  Mol. 

\N— CO.C:CH/ 
w.    Confirmed  by  Ilaoult's  method  (Magnanini, 
B.  22,  2503).    Formed  by  boiling  the  acid  with 


Ac_,0  using  an  inverted  condenser.  Yellow 
needles. 

Mcthyl.-cthcr  Mck'.  [152°].  Needles. 
Indole  (i3)-carboxylic  acid 

C,H,<*^{5^jJ-^)^CH.  [214°].  Formed  by  fus- 
ing (;8)-methyl-indole  (skatole)  with  KOH  (Cia- 
mician, Magnanini  a.  Zatti,  B.  21,  073,  1929). 
Obtained  also  by  fusing  (0)-acetyl-indole  with 
caustic  potash  (Zatti,  B.  22,  004).  Plates  (from 
water),  decomposed  on  fusion.  SI.  sol.  benzene 
and  boiling  water,  m.  sol.  alcohol  and  ether, 
almost  insol.  ligroin.  Its  aqueous  solution 
evolves  CO.^  on  boiling.  With  isatin  and  H.,SO, 
it  gives  a  brownish-violet  colour.  Its  ammonium 
salt  gives  pps.  with  CuSO^  and  with  FeClj.  It 
does  not  yield  a  picric  acid  compound. 
Indole  di-carboxylic  acid 

C0,H.C,H^<;^^^^C.C02H  [above  250°].  Ob- 
tained by  saponifying  its  acid  ether,  which  is 
formed  when  C0^Et.C,H,.N,H:CMe.C0,,Et,  the 
product  of  the  condensation  of  hydrazido-benz- 
oic  ether  with  pyruvic  ether,  is  heated  with  zinc- 
dust  (Eoder,  A.  230,  109).  Slender  needles,  sol. 
hot  alcohol  and  acetic  acid,  si.  sol.  ether  and 
water.  Does  not  colour  pine  wood.  Decomposeil 
on  fusion  giving  off  C0,_,  and  yielding  a  product 
that  behaves  like  indole  towards  pine  wood. 

Mono-ctli  i/l  ci/jer  EtHA".  [250°].  Yellow 
needles  (from  HOAc). 

INBOLES.  Alkylated  derivatives  of  indole  may 
be  formed  synthetically  in  the  following  ways  : 
(a)  By  removal  of  NH.,  from  the  phenyl  hydra- 
zides  of  ketones,  aldehydes,  or  ketonic  acids. 
Thus  with  the   phenyl-hydrazide  of  acetone 

C„H,N,H:CMe,  =  NH^  +  C,Hj<^^^CMe,  and 

in  like  manner  from  the  phenyl-methyl-hydra- 
zide  of  pyruvic   acid   C„H^N.'Me:CMe.CO,H  = 

NH3-i-C,H,<^^g^C.C0,H  (E.  Fischer,  .1.230, 

110).  (b)  By  elimination  of  NHj  from  alkylated 
di-pyrroles  : — 

C{C,B.-)  —  CH— CII  0(03!!,) 

II        '        I        i  II 
CH  -NH-  CH— CH  -NH— CH 
C(C,H.)=CH-  C-C(C3H;)^ 
=  NH3+  I        ■  II  ^CH 

CH    =    CH-C— NH  — / 
(Dennstedt,  B.  21,  3429).    (c)  By  heating  (^)- 
bromo-i3-acetyl-propionio   acid  with  aromatic 
amines  (Woilf,  B.  21,  3300).    Thus  o-  or 
toluidine  gives  tri-methyl-indole  ;  (/3)-naphthyl- 
amine  gives  di-methyl-(0)-naphthindole  ;  while 
ethyl-aniline  forms  di-methyl-ethyl-indole  : 
C„H,.NHEt  -f  CH3.C0.CHBr.CH,.C0,H 

=  HBr  +  H,0  -1-  CO.,-f  C.H^^^'^^^^CMe. 

Indoles  may  be  converted  by  alkyl  iodides  into 
derivatives  of  quinoline  dihydride : 

/CH:CMe 

C,H^<-h^„\.CH  +  3MeI=C,H/         |  -f3HI. 

\NMe.CH., 

INDOLINE  V.  Indigo. 

INDONAPHTHENE.  The  hyiJothetical  hy- 
drocarbon Ci,Hs  or  C,H^<^^^  ^CH  which  stands 

in  the  same  relation  to  indole  that  naphthalene 
stands  to  quinoline  (Baeyer  a.  Perkin,  jun.,  B.  17, 
122).  The  name  indenc  has  also  been  proposed  for 
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he  samoliydrocavbon  (Eosci',j4.247,132)  ;  v.  also 
Methyl-indonaphthene.  Besides  the  methods 
mentioned  below.indonaphthene  derivatives  may 
be  formed  by  condensation  of  naphthalene  de- 

yCO    .  CO 

rivatives.    Thus  CJI^^^  \     ,  a  product  of 

^CHCl.CCL 
the  chlorination  of  (8) -naphthoquinone  is  con- 
verted by  cold  aqueous  NaOH  into 

/C(OH).CO..H 
C^B./         >CCL  (Zincke,  B.  20,  2304)  which 

\CHC1 

may  be  oxidised  by  chromic  acid  to 

C,H,<^g^j>CCL.  [59°]. 

INDONAPHTHENE  DIHYDRIDE  CAK- 
BOXYLIC  ACID  C^^li^fi^  i.e. 

C6Hj<:^^g-\.CH.C0,H.  Hydrindoimphtliene 

carhoxylicacid.    [130°].    S.  -833  at  100°. 

Formation. — 1.  By  heating  the  correspond- 
ing di-carboxylic  acid  until  the  evolution  of  CO,, 
has  ceased,  and  distilling  the  product  (Baeyer  a. 
Perkin,  jun.,  B.  17,  122).— 2.  By  the  action  of 
(1  mol.of)  aj-di-bromo-xylene(o-xylylene  bromide) 
upon  aceto-acetic  ether  (1  mol.)  and  NaOEt  (2 
mols.)  and  saponification  of  the  product  with  alco- 
holic KOH  (Scherks,  B.  18,  378). 

Pco/'cr^ics.— Colourless  needles  (from  water) ; 
may  be  distilled  when  quickly  heated.  SI.  sol. 
cold  water.  On  oxidation  with  KMnOj  it  yields 
phenyl-glyoxylic  acid.  It  forms  a  bulky  white 
silver  salt,  si.  sol.  hot  water. 

Indonapbtheue  dihydride  dicarboxylic  acid 

C,H^<p^->C(C0^)2.    [19J°].  Formed  by  the 

action  of  di-a-bromo-o-xylene  on  malonic  ether  (1 
mol.)and  NaOEt  (2  mols.)  in  ether  (Baeyer  a.  Per- 
kin, jun.,  B.  17,  122 ;  Perkin,  jun.,  C.  J.  53,  7)  ; 
the  resulting  ether  being  saponified.  Trimetric 
plates  ;  m.  sol.  hot  water,  alcohol,  and  ether,  si. 
sol.  cold  water.  When  heated  above  200°  it 
gives  off  CO.,  and  leaves  the  mono-carboxylic 
acid. — AgjA"  :  white  amorphous  pp.  becoming 
crystalline;  si.  sol.  water. 

INLONAPHTHOQUINONE  CsH.O.^  i.e. 

C,H^<^Q>CH,.    [131°].  Di-keto-indonaph- 

thene.  Di-heto-hydrindene.  Formed  by  warming 

its  carboxylic  ether  C^Hj<^^Q>CH.CO.Et  with 

ilkalis  (Wislicenus,  A.  246,  351).  Best  obtained 
by  acidifying  an  aqueous  solution  of  the  sodium 
derivative  C„H,:C202:CNa.CO„Et,  extracting  with 
ether,  and  leaving  the  ethereal  solution  to  stand, 
when  COj  is  given  off. 

Properties. —  Small  needles  (from  benzene- 
ligroin) ;  v.  sol.  hot  alcohol  and  benzene,  m.  sol. 
ether  and  hot  ligroin,  v.  si.  sol.  cold  ligroin  and 
water.  Dissolves  in  alkalis  with  intense  yellow 
colour. 

Reactions. — 1.  Gives  aphenyl-hydrazide 

C,H^<r'g[^-^^^^)>CH,  [163°]  crystallising  in 

yellow  needles,  insol.  water  and  ligroin,  v.  e.  sol. 
ether  and  benzene.  With  phenyl  hydrazine  at 
100°  it  gives  rise  to  a  di-x3henyl-hydrazide 

C"IJ4<C(N  HPh)>*^^-' 

coloured  i^lates  [171°],  and  when  dissolved  in 
HobOj  is  coloured  deep  bluish-green  \x.y  FeClj  (W. 


Wislicenus  a.  Kotzle,  A.  252,  73).— 2.  Form3  a 
CO 

n i t r 0 s o-d erivative  CuH^<^^q^C:NOH 

[198']  crystallising  from  HOAc  in  triangular 
plates. — 3.  Benzoic  aldehyde  at   120°  forms 

C,H,<^Q>C:CHPh    [150°].  — 4.    Gives  with 

CO 

bromine  a  compound  C^H^<^^Q^CBr.,  [177°] 

crystallising  in  plates,  m.  sol.  hot  alcohol 
and  HOAc,  v.  sol.  ether  and  CS„  (c/.  Zincke, 

B.  20,  3216).  This  di-bromo-derivative, 
which    is    also    formed    by    the    action  of 

.CO  C.NH,, 

bromine    on    C^H,<^  ||  and  on 

\C(NH)  -CBr 

XO  C.NH„ 

C  II        ,  is  converted  by  the  action 

\C(NH).CH 
of  alkali  into  bromoform,  phthalic  acid,  and  the 

compound  CsH^<^^|^^)^CBr  [118°],  whence 

CO 

Br  forms  again  the  original  CuHj<^j^Q^CBr2, 

while  CI  forms  C,H,<;^^>CClBr  [147°j 
(Zincke,    B.  21,  2394).      The  corresponding 

C,  Hj<^^Q>CCl2  [125°]  is  formed  by  the  action 

.CO  .  CO 

of  chlorine  on  C^H^^         |         dissolved  in 
\CCL.CC1, 

aqueous  Na._.CO^. 

Indoaaphthoquinone  carboxylic  ether 

C,H,<:^^^>CH.CO,Et.    [78°].    Formed  by  the 

action  of  NaOEt  (2  mols.)  on  phthalic  ether 
(1  mol.)  and  subsequent  treatment  with  acetic 

ether,    the    product  C,H|<^^Q>CNa.CO,Et 

being  treated  with  dilute  H^SO,  (Wislicenus,  A. 
246,  349).  Slender  yellow  needles,  insol.  water, 
v.  e.  sol.  alcohol,  ether,  benzene,  and  ligroin. 
FeCl,  colours  its  alcoholic  solution  deep  red. 
Dissolves  in  aqueous  Na.jCO^,  expelling  CO.,. 
If  its  alkaline  solution  be  boiled  and  then  acidi- 
fied CO2  is  evolved  and  indonaphthoquinone  libe- 
rated. It  forms  a  phenyl-hydrazide.  If  its  acid 
solution  is  boiled  with  water  there  is  formed 
CjgHijOj,  which  dyes  wool  violet-red  and  forms 
crystalline  CjsH^BrO^  [196°]  and  CisH„Br,Oa 
[242°]. 

Salts. — Ci.jH^OjNa  aq  :  yellow  needles  (from 
water).     Gives    with     Mel     the  compound 

C,H,<^^Q^CMe.CO.,Et,  crystallising  in  prisms 

[74°] ;  V.  e.  sol.  alcohol  and  ether,  insol.  water, 
sol.  NaOHAq  with  rose  colour. —  (CjjH^OJXu  : 
green  crystals  (from  alcohol). 

INDONE.    The  ketone  C„H^<(^^>CH,  a 

number  of  the  haloid  derivatives  of  which  have 
been  described  by  Eoser  {A.  247,  132).  Indone 
may  also  be  viewed  as  the  anhydride  of  di-oxy- 

INDONAPHTIIENE. 

INDOPHANE  C.,,H,„N,0,.  A  blue  substance, 
resembling  indigo,  produced,  together  with  naph- 
thyl-purpuric  acid,  by  adding  a  hot  concentrated 
solution  of  KCy  (45  g.)  to  di-nitro-naphthol 
(30  g.)  dissolved  in  boiling  water  (2  litres)  to 
which  just  enough  NHj  has  been  added  to  effect 
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solution  (flliisiwctz ;  Sonimaniga,  C.  C.  1871, 
G17).  Violet  mass  with  green  lustre;  insol. 
water,  alcohol,  ether,  benzene,  and  CS;, ;  m.  sol. 
ILSO^  and  hot  HOAc,  forming  purple  solu- 
tions. Blay  be  sublimed.  Nitric  acid  converts 
it  into  a  brownish-ied  body,  soluble  in  alkalis. 
Ferrous  sulphate  mixed  with  lime  reduces  it. 
Aqueous  KOH  forms  C._,H,,KN,0,aq,  a  body 
greatly  resembling  indigo  ;  NaOH  acts  in  like 
manner. 

INDOPHENIN  (C,,H,NOS)j.  Formed  by 
shaking  isatin  (1  pt.)  with  H^SO,  and  benzene 
that  contains  tliiophene  :  C  H.NO,  +  C,H,S  = 
H,0  +  C,..H,NOS  (Baeyer,  B.  12,  lliOd]  16,  2188  ; 
18,  2G37  ;  V.  Meyer,  B.  15,  281)3;  16,  1465;  P. 
Meyer,  B.  16,  2269 ;  Gumpert,  J.  pr.  [2]  32, 
278).  Blue  powder,  which  exhibits  a  coppery 
lustre  when  rubbed,  or  small  needles  (from  alco- 
hol-phenol). Insol.  water,  benzene,  and  ligroin, 
V.  si.  sol.  alcohol,  ether,  and  CSo,  si.  sol.  HOAc. 
In  H.^SO,  it  forms  a  blue  solution,  whence  it  is 
ppd.  by  water.  Cannot  be  sublimed.  May  be  re- 
duced by  zinc-dust  and  HOAc  to  a  colourless 
body  which  is  re-oxidised  to  indophenin  on  ex- 
posure  to  air.  Bromo-,  di-bromo-,  and  methyl- 
indophenins  may  be  formed  in  like  manner  by 
using  bromo-,  di-bromo-,  or  methyl-isatin  in 
place  of  isatin  in  the  above  preparation. 

INDOPHENOLS.  Quinonimidesof theformula 

C^H,<^^jJ,^,  where  IV  is  an  aromatic  radicle 

ontaining  hydroxyl  (cf.  Indaimines).  Thus  when 
a  mixture  of  di-methyl-jj-plienylene-diamine  and 
(i)-naphtliol  is  oxidised  with  NaOCl  or  K^CrXT, 
there  is  formed  the  dark-blue  indophenol 
/NMe.Cl 

CH/|  (Pabst,   Bl.   [2]   38,  161); 

\n.c,„h,.oii 

while  jj-amido-phcnyl-piporidine  mixed  with 
phenol  and  oxidised  by  lijFeCy.  forms  a  similar 
/N.C,H,„C1 

body  C  H  /  |  (Lellmann  a.  Gellor,  B. 

^N.C  H,0H 

21,  2288). 

INDOXANTHIC     ETHER    C,,n,,N0,  i.e. 

C, II,<^)^>C(0H).C0,Et.     [107  ].  Prepared 

by  the  careful  oxidation  of  indoxylic  ether 
with  Fe.CL  (Baeyer,  B.  15,  775).  Yellow 
needles  or  monoclinic  prisms.  Sol.  water 
and  ether.  On  further  oxidation  it  gives 
CO,H.C„H,.NH.CO.CO,Et.  On  reduction  it  is 
reconverted  into  indoxylic  ether.  Decomposed 
by  alkalis  with  formation  of  anthranilio  acid. 

_  Nitrosamino  C,,H  „(NO)NO| .  [113°]. 
Light-yellow  needles  or  tables.  Sol.  alcohol  and 
etlier,  si.  sol.  water. 

INDOXYL  C,H,NO  i.e.  C„H,<^'_^^^)>CH 
GO 

(stable  form)  or  C„n,<^j^jj^CII.^  (transition 
form). 

Formation. — 1.  By  warming  potassium  in- 
doxyl-sulphate  with  HCl  or  H,SO,.— 2.  By  heat- 
ing indoxylic  acid  alone  or  with  H^SO^  (Baeyer, 
B.  14,  1744). — 3.  By  boiling  o-nitro-phenyl-ace- 
tyleno  with  acid  ammonium  sulphite,  and  treat- 
ing the  product  with  zinc-dust  and  ammonia 
,'liacyer,  B.  15,  56).  —  4.  By  reducing  isatogen- 
s.ilphurous  acid  with  zinc  dujt  and  anuuouia. 


Prox)crlies.~-Oi\.     Not  volatile  with  steam. 

In  the  pseudo-form  CJI.^^.^^CH^  it  is  not 

known  in  the  free  state,  but  di-substitution  pro- 
ducts of  ^--indoxyl  are  stable.  Nevertheless  in- 
doxyl  forms  condensation  products,  called  in- 
dogenides,  with  bodies  containing  a  CO  group, 
in  which  reactions  it  must  be  supposed  first  to 
change  into  the  pseudo-form. 

Reactions. — 1.  In  alkaline  solution  it  is 
rapidly  oxidised  in  the  air  to  indigo.  FoCl.i 
forms  a  white  amorphous  body,  which  is  imme- 
diately converted  by  HCl  into  indigo  (E.  Bau- 
mann  a.  Tiemann,  B.  13,  415).  -  2.  Indoxyl  is 
not  affected  by  H,SO^  or  cone.  HCIAq,  but  dilute 
HClAq  converts  it  into  an  amorphous  red  sub- 
stance.— 3.  A  solution  in  H„SOj  treated  with  o- 
nilro-phenyl-propiolic  acid  gives  indoin. — 4.  On 
warming  with  a  solution  of  Na.^COj  and  o-nitro- 
phenyl-propiolic  acid,  indigo  is  jjroduced. —  5. 
By  the  action  of  Na-.CO^  upon  an  alcoholic  solu- 
tion of  isatin  and  indoxyl  there  is  formed  indi- 
rubin,  while  with  bromo-isatin  the  product  is 
bromo-indirubin  (Baeyer).  —  6.  Bromine  gives 
tri-bromo-aniline  (E.  Baumann  a.  Tiemann,  B. 
12,  1192).— 7.  In  alkaline  solution  K.,S.,0,  forms 
indoxyl-sulphuric  acid. — 8.  Diazo-bcnzcne  chlor- 
ide forms  C,H,^^<^^-,'j^^CH  ?  [236°]  (Baeyer, 
i?.  16,2190). 

Nitrosamino  C^Hj<^^|^"^|^CH.  Formed 

by  the  action  of  nitrous  acid  on  indoxyl  (Baeyer, 
B.  16,  2188).  Slender  yellowish  needles.  W'hea 
boiled  with  HCl  it  gives  indigo. 

Isonitroso-  derivative  of  ^-indoxyl 

C^H,<^^,g^C:NOH.    See  oxim  of  if'-iSATiN. 

Etlujl  derivative  C JI ,<^^^^ ^_^^CH. 

Formed  by  heating  the  ethyl  derivative  of  in- 
doxylic acid.  Oil  ;  volatile  with  steam.  Smells 
like  indole,  and  colours  pine  wood,  acidified  with 
HCl,  brownish-red.  Its  picric  acid  com- 
pound C,„H,,NOC,H,(NO,),OH  forms  brown 
needles.    Its  nitroso-  derivative 

C„H,<;^^j^Q*'^CH  forms  yellow  prisms  [85°], 

sol.  alcohol,  insol.  water,  and  converted  into 
indigo  by  heating  with  HCl  (Baeyer,  B.  15,  781). 

Indoxyl-sulphuric  acid  C^H.NSOj.  Occurs 
in  the  urine  of  lierbivora  and,  in  smaller  quan- 
tity, in  that  of  man  (Sohunck,  P.M.  [4]  14,288  ; 
Hoppe-Scyler,  G.  C.  1864,  511;  H.  8,  79;  E. 
IJaumann  a.  Tiemann,  B.  13,  408).  Wlien  in- 
dole is  introduced  into  a  dog  by  injection  or  in 
food  large  quantities  of  indoxyl-sulphuric  acid 
appear  in  the  urine  (Jaffe,  Fr.  11,  358  ;  E. 
Baumann  a.  Brieger,  H.  3,  254).  Indoxyl-sul- 
phuric acid  is  also  formed  by  adding  K.^S.O,  to 
a  solution  of  indoxyl  in  aqueous  KOH  (Baeyer, 
B.  14,  1745). 

Potassium  salt. — KA'.  Plates  (from  hot 
alcohol).  V.  sol.  water,  v.  si.  sol.  cold  alcohol. 
Not  affected  by  KOH  even  at  170°.  Decomposed 
by  hot  dilute  HCl  or  H.SO,,  or  even  by  wat,er  at 
120°,  into  indoxyl  and  "KHSO,.  When  warmed 
with  FeCl,  and  a  little  HCl  it  is  entirely  con- 
verted into  indigo.  Indigo  is  also  formed  when 
the  salt  is  heated  alone. 
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INDOXYIIC  ACID  C„n,NO,  i.e. 
C.H,<;^(^^)^C.CO,H  (stable  form)  or 

C,H,<^°  >CH.CO,H  (transition  form).  [123°]. 

Formed  by  saponifying  its  ether  with  fused 
NaOH  at  180°.  White  crystalline  pp.,  si.  sol. 
water.  In  dilute  alkaline  solutions  it  is  con- 
verted into  indigo  by  the  action  of  air  or  oxidis- 
ing agents.  On  heating  it  splits  off  CO^  form- 
ing indoxyl, 

Incloxylic  ether  C,H,N(OH).CO,,Et. 
Colourless  prisms,  [121°] ;  dissolves  in  alkalis 
and  is  reppd.  by  CO...  Prepared  by  reduction  of 
isatogenic  ether  or  o-nitro-phenyl-propiolic  ether. 
Heated  with  H.^SC^  it  gives  indigo-sulphonic  [ 
acid.  On  oxidation  it  gives  successively  indo- 
xanthydic  ether  C.^.H^dN.^O,,,  indoxanthic  ether 
C,,H,,NOj,  and  hydrogen  ethyl  oxaloxyl-o-amido- 
benzoate  CO,Et.CO.NH.C,H^.CO,H. 

Acetyl-indoxylic  ether 
C„H-,N(OAc).CO,Et :  white  needles,  [138°]. 

Ethyl-  indoxylic  ether 
CsH,N(OEt).CO..Et :  large  colourless  crystals, 
[98°]. 

E thyl-indoxylic  acid 
C„H,N(dEt).CO,H:  plates,  [160°].    Oxidised  to 
indigo  by  Fe^Cl^,  but  not  in  alkaline  solution. 

N itr OS 0 -ethyl -indoxy lie  acid 
C,H,K(NO)(OEt).CO,H:  fiat  golden  needles. 
Decomposes  at  about  200°.  Formed  by  the  ac- 
tion of  nitrous  acid  on  ethyl-indoxylic  acid 
(Baeyer,  B.  14,  1742  ;  15,  775 ;  16,  2189;  Forrer, 
B.  17,  976). 

INDUCTION.  When  H  and  CI  are  mixed  in 
equal  volumes  and  exposed  to  sunlight  a  measur- 
able time  elapses  before  chemical  change  begins. 
Bunsen  a.  Eoscoe,  who  examined  this  phenome- 
non {T.  1857.  355),  regarded  the  mixture  as 
resisting  chemical  change,  and  they  used  the 
term  induction  to  express  the  gradual  overcom- 
ing of  this  resistance.  The  term  has  also  been 
used  by  Wright,  who  noticed  a  similar  phenome- 
non in  the  reduction  of  metallic  oxides  by  CO 
and  H  (C.  /.  Trans.  1879.  475  ;  1880.  757) ; 
V.  Chemical  change,  vol.  i.  p.  749. 

M.  M.  P.  M. 
INDTJLINES  (0.  N.  Witt  a.  Thomas,  C.  J. 
43,  112).  Coloured  compounds  formed  by  tlie 
action  of  such  bodies  as  azo-,  amido-azo-,  nitro-, 
or  nitroso-  compounds  on  the  hydrochlorides 
of  certain  aromatic  amines  with  elimination 
of  NH.|.  Aniline  hydrochloride  gives  a  dark- 
bhie  colouration  with  amido-azo-benzene.  Hof- 
mann  a.  Gejger  {B.  5,  474)  supposed  that  only 
one  dye-stuii  was  formed:  Ci^HnNj -t- C^H.N 
C|^H|.N3  +  NH3.  In  reality  a  great  number  of 
dye-stuffs  are  got.  If  the  mixture  of  diazo-benz- 
ene  anilide  (1  pt.),  aniline  (4  pts.),  and  aniline 
hydrochloride  (1  pt.),  which  has  been  left  until 
the  diazo-benzene  anilide  has  changed  into 
amido-azo-benzene,  be  heated  at  100°  for  24 
hours,  crystals  of  azophenine  C-i^HjiNj  separate. 
This  forms  garnet-coloured  leaflets  (from  aniline) 
[237°]  {v.  Azophenine).  If  the  mixture  of  ani- 
line, aniline  hydrochloride,  and  amido-azo-benz- 
ene, after  heating  at  100°  till  azophenine  is 
formed,  be  furtl  er  heated  at  125°-130°  for  12 
hours,  the  azophenine  disappears,  and  the  mass 
turns  blue.  If  it  be  slowly  cooled  crystals  are 
iorjued.     These  may  be  separated  from  the 


mother-liquor  (which  contains  'indulinc  B '), 
washed  with  spirit  and  with  boiling  water,  and 
recrystallised  from  aniline  mixed  with  aniline 
hydrochloride.  So  obtained,  i n d  ul i n e  3B forms 
glistening  brown  leaflets,  C„|H^.|NjHCl.  It  is 
insol.  cold,  sol.  hot,  spirit,  and  v.  sol.  aniline. 
Alcoholic  NaOH  liberates  the  free  base,  which 
forms  purple  solutions  with  alcohol  and  with 
aniline.  Induline  3  B  is  sky-blue.  Its  sul- 
phonic  acid  resembles  that  of  indulinc  B. 

Induline  GB — C„H._,-N-.  Is  formed  by  heat- 
ing a  mixture  of  amido-azo-benzene  (100  pts.), 
aniline  hydrochloride  (130  pts.),  and  aniline  (300 
pts.),  for  5  hours  at  110°,  then  adding  more  ani- 
line hydrochloride  (G5  pts.),  and  heating  to  165°- 
170°.  The  hydrochloride,  B'HCl,  separates  as 
green  crystals.  The  free  base  separates  from 
aniline  as  brilliant  green  needles.  The  solution 
of  this  base  is  of  a  dark  bluish-purple  colour. 
The  hydrochloride  is  insoluble  in  the  usual  sol- 
vents, and  is  hardly  soluble  in  aniline.  It  dis- 
solves in  phenol  and  in  H^SO^,  forming  a 
greenish-blue  solution. 

Induline  B  hydrochloride  is  v.  sol. 
spirit,  si.  sol.  water,  v.  sol.  a  cone,  aqueous  solu- 
tion of  aniline  hydrochloride.  The  base  forms 
a  brown-red  spirit  solution.  The  sulphonic  acid 
is  insol.  water,  but  its  neutral  alkaline  salts  form 
reddish-blue  aqueous  solutions. 

Formation  of  indulincs  is  due  to  the  dehy- 
drogenating  action  of  amido-azo-benzene,  which 
itself  becomes  aniline  and  p-phenylene  diamine, 
the  latter  then  entering  into  the  reaction.  Azo- 
benzene,  phenyl-amido-azo-benzene,  chrysoid- 
ine,  nitroso-di-methyl-anilinc,  and  even  amido- 
azo-naphthalene,  may  be  substituted  for  amido- 
azo-benzene,  but  if  instead  of  aniline  o-toluidine 
or  naphthylamine  be  used,  red  dyes  are  got  (azo- 
toline,  &c.).  This  would  indicate  that  azophen- 
ine was  an  oxidation  product  of  aniline,  and 
not  derived  from  the  amido-azo-benzene.  In 
the  preparation  of  azophenine  by  heating 
aniline  (4  pts.)  with  aniline  hydrochloride  (1 
pt.)  and  amido-azo-benzene  (2  pts.)  at  85^,  am- 
monium chloride  and  p-phenylene-diamine  are 
constant  by-products,  indicating  that  phenyla- 
tion  and  reduction  of  the  amido-azo-benzene 
has  taken  place  (Witt,  B.  20,  1538).  When  azo- 
phenine (400  g.)  is  boiled  with  alcohol  (40  litres) 
and  strong  H.SO^  (2  kilos.)  for  10  hours  quinone 
dianilide  (195  g.)  is  formed.    The  compound 

C^H,<^^p||^  is  converted  by  heating  with  ani- 
line at  100°  into  azophenine  (Baudrowski,  M. 
9,  414).    These  reactions  confirm  the  formula 
/NPh 

C^H^(NPhH)./  I      proposed  by  Kimich  and  by 
■\NPh 

Fischer  a.  Hepp  for  azophenine,  which  is  also 
consistent  with  its  formation  from  nitroso-di- 
/N;-HPh 

phenylamine  C^B./  \  j>0     (O.Fischer a. Hepp, 

B.  20,  2479;  21,  676,  2617).  By  the  action  of 
aniline  on  azophenine,  induline  (6  B)  of  tho 

formula  NPh.C,H(NHPh),^^^''>C„Hj  might  be 

formed.  A  mixture  of  8  B  and  G  B  induline  is 
formed  by  heating  p-nitroso  di-phenyl-amine 
with  aniline  and  aniline  hydrochloride  in  alco- 
holic solution  at  130°.    By  heating p-nitroso-di- 
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plienyl-amine  (1  pt.)  with  aniline  liydi-oc'iloride 
(I  to  2pts.)  and  aniline  (i  pts.)  at  135^-140^, 
a  very  rich  yield  of  induline  is  obtained,  which 
chieHy  consists  of  0  B.  If  pure  azophenine  is 
heated  at  1-10°  with  equal  parts  of  aniline  and 
aniline  hydrochloride  6  B  induline  is  almost  ex- 
clusively formed  (Fischer  a.  Hepp,  23.  20,  2184). 
By  the  action  of  azo-,  nitro-,  or  nitroso-  com- 
pounds on  VI-  or  ^-diamines,  indulines  which  are 
soluble  in  water  are  formed,  e.g.  ixiraphcnylcne 
blue. 

Bosinduline  Co  JI,,jNj  i.e. 

C,„n,(NPh)<JJpj^>C,H,.    [225°].    Formed  by 

the  action  of  nitroso-phenyl-(o)-naphthylamine 
hydrochloride  on  aniline  and  aniline  hydrochlor- 
ide at  120°  (O.  Fischer,  B.  21,  2G21).  Formed 
also  bv  oxidising  tri-phenyl-tri-amido-naph- 
thalene  C,„H,(NHPh)3  [1:2:4].  Bed  plates, 
almost  msol.  water,  m.  sol.  alcohol,  v.  sol.  benz- 
ene. Eeduced  by  HI  and  P  at  150°  to  a 
yellowish-red  base  and  aniline.  Zinc  and  HCl 
give  naphthalene  and  aniline. 

Salts. — B'HCl  1\  aq  :  reddish-brown  prisms. 
— B'H.PtCl,..— B'H  .SO,  aq.  -B'HNO^.  [231°].— 
Pic  rate:  plates,  insol.  water. 

INDYL  PHENYL  KETONE  CARBOXYLIC 

ACID  C„H,.CO.C„H,<^^^^C.CO,H.  Bcnzo- 

indole  carboxijKc  acid.  [285°].  From  the  cso- 
benzoyl-phenyl-hydrazide  of  pyruvic  acid  by 
heating  with  ZnCl.^  at  220°  (Ruliemanu  a.  Black- 
man,  C.  J.  55,  G17).  White  needles,  si.  sol. 
boiling  water.  Decomposes  on  fusion. 
INOGEN  V.  Muscle. 

INOSIC  ACID  C,„H,,N,0,,?  Occurs  in  the 
mother-liquor  in  the  preparation  of  creatine  from 
flesh  (Liebig,  A.  62,  317;  A.  Ch.  [3]  33,  129). 
Occurs  to  the  extent  of  Jf;  p.c.  in  the  flesh  of 
hens.  Pigeon's  flesh  and  human  flesh  contains 
none  (Gregory,  A.  04,  lOG ;  Schlossberger,  A.  GG, 
82).  It  is  found  in  some  fish  (Limpricht,  A.  133, 
301). 

Preparation. — The  filtrate  from  which  crea- 
tin  has  separated  is  concentrated,  then  mixed 
with  alcohol  till  it  acquires  a  milky  consistence, 
and  left  to  itself  for  a  tew  days.  It  then  deposits 
a  crystalline  mixture  containing  the  inosates  of 
Na  and  Ba.  The  crystals  are  dissolved  in  hot 
water  and  BaCL  added.  The  Ba  salt  crystallises 
on  cooling. 

Properties. — Uncrystallisable  ;  v.  sol.  water, 
forming  a  solution  with  a  flavour  of  broth,  whence 
alcohol  ppts.  it  as  an  amorphous  powder.  Insol. 
ether. 

Salts. — KA"  7  aq  :  long,  four-sided  prisms, 
V.  sol.  water,  insol.  alcohol. — BaA"6  aq:  prisms. 
S.  -25  at  1G°. 

INOSITE  C,H|.,Os.  Phaseoinannite.  [217°] 
(Maquenne) ;  [225°  cor.]  (Fick).  (319°  in  vacuo) 
(M.).  S.G,  (of  C,H,„0„2aq)  is  1-524.  S.G.  (of 
C,H,.,0„)  -  •1-752.  S.  (of  C„H,.,0,2aq)  10  at  12' 
(T.  a.  v.);  13  at  19°  (Fick).  H.  C.  GGG500.  H.F. 
311500  (Berthelot  a.  Recoura,  C.  R.  105,  143). 
Discovered  by  Schcrer  {A.  73,  322  ;  81,  375)  in 
muscular  substance  (is,  Ifos,  muscle).  It  occurs 
e;peeially  in  the  heart,  but  also  in  the  lungs, 
kidneys,  liver,  and  spleen  of  oxen  (Cloetta,  A. 
i):),  28'J).  in  the  brain  of  oxen  (W.  Miiller,  A.  103, 
110),  in  human  kidneys,  and  in  the  urine  in  a 
case  of  Bright's  disease  to  the  amount  of  '1  p.c, 


and  sometimes  in  healthy  urine  (Kiilz,  Fr.  IG, 
135).  Found  also  in  birds,  in  cephalopoda  (Kru- 
kenberg,  J.  Th.  1881,  343),  and  in  the  flesh  of  a 
youngporpoise(0.  Jacobsen,^.157,  227).  Inosite 
occurs  in  green  kidney  beans  {P/iaseolus  vid- 
garis)  (Vohl,  A.  99,  125;  105,  330),  in  the  green 
pods  and  unripe  seeds  of  peas  (Pisutii  sativum), 
in  unripe  lentils  {Ervuiii  Lens),  in  the  unripe 
fruits  of  the  common  acacia  {Robiuia  Pseud- 
Acacia),  in  the  heads  of  the  common  cabbage 
(Brassica  oleracca,  var.  capitata),  in  foxglove 
leaves,  in  extract  of  digitalis,  in  the  leaves  of  the 
dandelion  (Taraxacum  dens  Iconis),  in  potato 
shoots,  in  green  asparagus  and  in  its  berries,  in 
Lactaria  piperatus,  in  Clavaria  crocea  (Marme, 
A.  129',  222),  in  the  leaves  of  the  common  ash 
(Fraxiniis  excelsior)  (Gintl,  J.  pr.  104,  491),  in 
grape  juice  (Hilger,  A.  IGO,  333),  in  young  vino 
leaves  (Neubauer,  Fr.  12,  45),  in  walnut  leaves 
(Tanret  a.  Villiers,  A.  Ch.  [5]  23,  389  ;  C.  B.  8G, 
48G;  Maquenne,  C.R.  104,  225). 

Preparation. — 1.  Walnut  leaves  are  extracted 
with  water.  The  brown  liquid  is  treated,  at  100°, 
with  excess  of  milk  of  lime,  filtered,  ppd.  with 
lead  acetate,  again  filtered  and  treated  with  am- 
monia and  lead  acetate.  The  crude  lead  com- 
pound of  inosite  is  treated  with  dilute  sulphuric 
acid,  and  the  inosite  is  ppd.  with  alcohol  and 
ether.  It  can  be  further  purified  by  recrystallisa- 
tion  from  hot  dilute  acetic  acid  (Hilger;  Ma- 
quenne).— 2.  The  fresh-chopped  tissue  is  covered 
with  water,  and  allowed  to  stand  for  24  hours 
in  a  cool  place,  with  frequent  stirring;  the  liquid 
is  then  separated,  and  the  residue  pressed  ;  the 
solution  is  heated  with  a  little  acetic  acid  to 
separate  albumin  and  li*matin,  then  strained, 
evaporated  on  the  water-bath  to  one  tenth,  ppd. 
with  neutral  acetate  of  lead,  and  filtered  ;  and 
the  filtrate  is  mixed  with  basic  acetate  of  lead, 
whereupon  inosite  is  thrown  down  in  combina- 
tion with  oxide  of  lead,  accompanied  by  uric 
acid,  cystine,  and  other  substances.  The  pp., 
after  washing,  is  decomposed  under  water  by 
H_,S,and  the  liquid  filtered  from  the  sulphide  of 
lead  ;  it  then  sometimes  deposits  crystals  of  uric 
acid,  and  when  evaporated  to  a  small  bulk  on  the 
water-bath,  and  mixed  with  alcohol  till  a  tur- 
bidity is  produced,  it  yields  crystals  of  inosite 
(Cloetta). — 3.  Crystals  of  inosite  may  often  be 
obtained  by  evaporating  an  aqueous  liquid  con- 
taining it,  and  adding  three  volumes  of  alcohol 
to  one  of  the  boiling  liquid  (CooiJerLane,  A.  117, 
118). 

Properties. — Monoclinic  crystals  (containing 
2aq)  a:b:c  -=  1-090  : 1:1-535  ;  )3  =  111°  39'.  Efflo- 
resces iu  dry  air.  At  100°  it  gives  otf  its  water 
of  crystallisation.  It  has  a  sweet  taste  and  is 
optically  inactive.  SI.  sol.  cold  dilute  alcohol, 
insol.  absolute  alcohol  and  ether.  Does  not 
combine  with  NaCl  or  KCl.  With  lead  sub- 
acetate  it  forms  a  gelatinous  pp.  which  may  be 
C,H,o0,2Pb0.  Inosite  does  not  react  with 
phenyl-hydrazine  (E.  Fischer,  B.  17,  582).  Ino- 
site is  not  turned  brown  by  boiling  alkalis,  or  by 
boiling  dilute  H^SO^.  It  does  not  reduce  Feh- 
ling's  solution  but  forms  a  green  pp.  It  will  not 
undergo  alcoholic  fermentation.  In  presence  of 
decaying  cheese  or  of  putrid  meat  and  chalk  it 
forms  butyric  and  lactic  acids.  Sodium-amalgarc 
does  not  affect  inosite.  Inosite  does  not  form 
an  acid  solution  with  borax. 
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Ecactions. — 1.  Evaporated  willi  nitric  acid  \ 
it  leaves  a  residue  which  gives  with  CaCi.^  in 
ammoniacal  solution  a  rose-red  colouration 
(colour  test). — 2.  When  a  solution  of  inosite  is 
evaporated  nearly  to  dryness  and  a  drop  of  mer- 
curic nitrate  solution  is  added  there  is  formed  a 
yellow  pp.  which  turns  red  on  warming  (Gallois, 
Fr.  4,  254). — 3.  Heated  with  oxalic  acid  it  gives 
CO.,  and  formic  acid.  According  to  Lorin  (Bl. 
[2]  48,  235),  this  indicates  that  it  is  a  polyliydric 
alcohol. — 4.  HIAq  at  170°  gives  a  trace  of  benz- 
ene, phenol,  and  tri-iodo-phenol  [153']. — 5.  It 
forms  no  addition  products  with  chlorine  and 
bromine.—  6.  It  does  not  reduce  boiling  ammo- 
niacal AgNO.„  but  on  adding  KOH  a  mirror  is 
formed.  — 7.  C7j?'0»iic  acicZ  oxidises  it  to  CO.,  and 
formic  acid  in  the  cold. — 8.  KMnO,  gives  CO.,. — 
8.  Cone.  HNO3  at  100°  forms  oxalic  acid,  but  in 
an  open  dish  on  the  water-bath  it  gives  on  eva- 
poration a  white  substance  which  dissolves  in 
water,  and  the  solution,  mixed  with  alcohol  and 
evaporated,  then  deposits  black  crystals  of  tetra- 
oxy-quinone.  HNO.,  also  forms  rhodozonic  acid 
(Maquenne,  Bl.  [2]  47,  290).  According  to 
Maquenne  this  reaction,  and  traction  4  indicate 
that  inosite  is  hexa-oxy -benzene  hexahydride. 

Hexa-acctyl  derivative  CjH,.(OAc)„. 
[212°].  {2Z-^°  in  vacuo).  From  inosite  and  AcCl 
or  Ac._,0.  Sublimes  at  200°.  Insol.  water,  sol. 
hot  alcohol  and  Ac.^0.  Saponified  by  alkalis 
and  strong  acids  (Maquenne,  C.  R.  104,  1719  ; 
Bl.  [2]  48,  58).  According  to  Fick  (C.  C.  1887, 
452),  the  acetyl  derivative  is  C^HAc^Og  and 
melts  at  21G°  cor. 

Hexa-henzoyl  derivative  C,H„(0Bz)g. 
[258°J.  Minute  needles.  Insol.  all  usual  sol- 
vents. 

Hexa-tiitroxyl  derivative  CjHJONO^)^. 
'  Nitro-inositc'  [120°].  Formed  by  adding  a 
solution  of  inosite  in  fuming  HNO.,  to  cone. 
H^SO^.  Maybe  crystallised  from  alcohol,  a  crys- 
lalline  tri-nitroxyl  derivative  being  left  in  the 
mother-liquor.  Trimetric  tables  ;  insol.  water, 
V.  sol.  alcohol.  Detonates  when  struck.  Cold 
alcoholic  KOH  decomposes  it  forming  KNO  ,  the 
inosite  being  completely  broken  up.  When 
boiled  with  alcohol  and  a  little  H^SO^  the  pro- 
ducts are  nitrous  ether  and  inosite. 

INULIN  (C.H.^Os)^,  or  C,,H,„,0„2.  Helenin. 
Alaniin.  Meiujanthin.  Dahlin.  Synanthrin. 
Sinistrin.  Mol.  w.  1980  (by  Eaoult's  method. 
Brown  a.  Morris,  C.  J.  55,  464).  [160°].  S.G. 
1-35  (Kiliani) ;  1-36  (Payen)  ;  1-46  (Dubrunfaut) ; 
1-47  (Dragendorff).  [a]u= -35°  (Dubrunfaut, 
C.  R.  42,  803);  -36-5°  (Lesca3ur  a.  Morelle, 
C.  R.  87,  216);  -40°  (Lefranc,  J.  Ph.  [5]  2, 
21G).  H.C.  684900  (Berthclot  a.  Vieille,  Bl.  [2] 
47,  868;  A.  Ch.  [6]  10,  459).  H.F.  230600  (B. 
a.  V.)  ;  197000  (Von  Kechenberg).  A  starch-like 
substance  occurring  in  the  roots  of  elecampane 
[Inula  Hclcniiim)  (Valentin  Rose,  A.  D.  180t), 
dandelion  (Taraxacum  dens  Iconis),  chicory 
(Cichoriiim  Intybiis),  feverfew  [Pyrethriim  Par- 
thcnium),  and  meadow  saifron  (Colchicum  au- 
iuvmale) ;  in  the  tubers  of  the  potato,  the 
dahlia,  and  the  Jerusalem  artichoke  (Hclianthus 
titberosus) ;  in  Lerp  manna  (from  Eucalyptus 
chmiosa),  and  in  certain  lichens  [Lichen  fraxi- 
ncus  and  Lichen  fastirjiatiis).  Sinistrin,  from 
the  sea-onion  [JJnjinca  Scilla),  is  perhaps  idon-  : 
tical  with  iuuliii.  | 


!  Preparation. — The  finely  diviuca  rnotT  are- 
boiled  with  water  in  presence  of  a  small  quan- 
tity of  CaCOj.  The  filtrate  is  cooled  by  a  freez- 
ing-mixture, and,  after  thawing  the  ice,  filtered 
;.gain.  The  pp.  is  redissolved  in  hot  water, 
and  the  filtered  solution  again  subje:'tod  to  the 
action  of  a  freezing  mixtura,  the  process  being 
repeated  until  the  inulin  is  jjerfectly  white.  The 
inulin  is  then  freed  from  traces  of  levulose  by 
treatment  with  97  p. c.  alcohol,  and  is  finally  dried 
over  sulphuric  acid.  It  still,  however,  contains 
about  '6  p.c.  proteid  matter  corresponding  to 
•1  p.c.  nitrogen,  and  also  minute  traces  of  in- 
organic substances  (Kiliani,  4.  205,  147). 

Properties.  —  White  powder,  resembling 
starch.  Tasteless.  Occurs  also  in  a  gum-liko 
or  horny  modification,  probably  as  a  hydrate. 
SI.  sol.  cold  water,  v.  sol.  hot  water,  insol.  alco- 
hol. The  powder  is  composed  of  minute  spheres 
(Sachsse).  It  melts  at  160 ^  becoming  changed 
to  amorphous  '  pyro-inulin  '  (Prantl,  A^.  E.  P. 
19,  513,  577,  641).  Inulin  is  very  hygroscopic, 
and  even  when  dried  at  100°  its  composition 
appears  to  be  (C„H,„0-,).,H,0  (Kiliani).  The 
aqueous  solution  of  inulin  does  not  form  a  jelly 
like  that  of  starch.  It  is  not  coloured  blue  by 
iodine.  It  dissolves  in  cold  aqueous  KOH  and 
the  solution,  when  acidified,  deposits  after  a 
while  unaltered  inulin.  It  dissolves  in  am- 
moniacal cupric  oxide  solution  (Cramer,  J.  pr. 
73,  16)  the  solution  yielding  after  a  few  hours  a 
copious  blue  pp.  (Schlossberger,  J.  pr.  73,  373). 
It  dissolves  in  an  ammoniacal  solution  of  nickel 
oxide.  It  does  not  ppt.  lead  acetate  or  sub- 
acetate,  but  with  a  solution  of  lead  acetate  con- 
taining ammonia  it  gives  a  white  pp.  Inulin 
is  not  ppd.  by  salts  of  Fe,  Cu,  Hg,  Ag,  or  Au. 
Inulin  forms  with  alkalis  unstable  compounds 
which  are  soluble  in  water  and  ppd.  there- 
from by  alcohol.  When  carbonised  it  emits  an 
odour  of  burnt  sugar.  It  reduces  ammoniacal 
gold  and  silver  solutions,  but  not  Fehling's 
solution.  It  is  not  fermentable,  nor  is  its  optic 
activity  affected  by  diastase.  It  is  not  converted 
into  levulose  by  invertin.  A  solution  of  inulin 
dissolves  PbO.  Baryta-water  gives  a  pp.  soluble 
in  excess  of  a  solution  of  inulin,  and  not  decom- 
posed by  CO.^. 

Reactions. — 1.  When  heated  with  water  at 
100°  it  is  slowly  but  completely  converted  into 
levulose. — 2.  Boiling  dilute  acids  quickly  con- 
vert it  into  levulose. — 3.  Dilute  nitric  acid  oxi- 
dises it  to  racemic,  oxalic,  glycollic,  and  formic 
acids,  but  forms  neither  saccharic  nor  mucic  acids 
(Tollens,  A.  249,  220).— 4.  By  long  contact  with 
bromine  it  yields  bromoform,  oxalic  acid,  and 
CO.,. — 5.  With  bromine  and  silver  oxide  it  yields 
glycollic  acid  (from  the  intermediate  formation 
of  levulose). — 0.  When  heated  with  baryta-ivaicr 
small  quantities  of  lactic  acid  are  formed. — 

7.  Sodium-amalgam  has  no  action  on  inulin. — 

8.  With  chloro -sulphuric  acid  (C1S0.,H)  at  0° 
it  forms  C, H.(S0,H),(0)Cl([a]u  =  +  \n°)  whence 
warm  water  produces  levulose  (Claesson,  J.  pr. 
128,  27). 

Acetyl  derivatives.  These  are  best  formu- 
lated as  derivatives  of  C|.,H,„0|„. 

Tri-acetyl     derivative     Ci.^H,  Ac,0,„. 
Formed  by  boiling  inulin  (1  pt.)  with  Ac/3  (1  pt.) 
:  and  HOAc  (2  pts.)  for  15  minutes  (Ferrouillat  a. 
I  Savigny,  Z.  [2]  5,  509;  Lcscaair  a.  Morelle, 
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CR.  87,  210).  Amorphous  yellowish  mass,  v.  sol. 
water  and  alcohol,  insol.  ether.  Lfcvorotatory. 

Tetra  -acetyl  derioative  C|;H|„Ac,0|„. 
From  inulin  by  heating  with  (F.  a.  S. ; 

Schiitzcnberger,  A.Ch.  [4]  21,  234).  Amorphous. 
Laovorotatory. 

Hexa-acctijl  derivative  C|oH||Ae|;0|„. 
Amorphous.  Lrevorotatory. 

He  pta-  acetyl  derivative  C^fiy^KCjO^^. 
Dextrorotatory. 

Metinulin.  When  inulin  is  heated  with  gly- 
cerin alone,  or  when  it  is  heated  with  dilute 
acids,  the  product  contains  bodies  resembling 
dextrin.  They  are  not  very  soluble  in  water 
and  on  heating  yield  soluble  metinulin  and 
inuloid  which  are  not  so  powerfully  Isvorota- 
tory  as  the  unaltered  inulin.  Optically  inactive 
derivatives  are  also  formed,  but  they  are  not 
identical  with  levulosan  (Honig  a.  Schubert,  M. 
8,  529).  Metinulin  was  prepared  by  Dragendorff 
by  heating  inulin  (1  pt.)  with  water  (5  pts.)  in  a 
closed  vessel,  and  ppg.  with  alcohol.  Inuloid  is 
a  similar  or  identical  substance,  said  by  Popp 
(A.  150,  190)  to  occur  in  the  Jerusalem  arti- 
choke.   It  is  twice  as  soluble  in  water  as  inulin. 

INVERTIN  V.  Feumicntation,  vol.  ii.p.  541. 

lOD-  or  IODO-.  Use  of  this  prefix  applied 
to  inorganic  compounds ;  for  lodo-  compowids  and 
lodo-  salts  V.  the  element  the  iodo-  compound  of 
which  is  sought  for,  or  the  salts  to  the  name  of 
which  iodo-  is  prelixed.  Thus  iodo-chloride  of 
Zead  will  be  found  under  Le.\j),  and  iodo-chromate 
of  potassium  under  Chuiim\tics. 

lODATES  and  PEKIODATES.  Salts  of  iodic 
and  periodic  acids,  v.  Iodine,  Oxijacids  of,  pp. 
21,  23. 

lODATION  V.  Inrio-  costPOUNDS. 

lODHYDRIC  ACID  HI.  (Hydriodic  acid. 
Hydrogen  iodide.)  Mol.  w.  127'53.  Solidities 
at  -55°  (Faraday,  T.  1845.  170).  V.D.  03-22. 
S.H.p.  (21°-100'^ ;  equal  mass  of  water  =  1)  -055 

(Strecker,  W.  17,  447).    I'^-^'   (20°)   1-397  ; 

S.H.v. 

(100°)  1-396  (Strecker,  I.e.).  E.G.  of  HIAq  v. 
Ivohlrausch,  F.  159,  233.  S.G.  of  HIAq  saturated 
at  0°  =  l-99  (De  Luynes,  A.  Ch.  [4]  2,  385),  2-0 
(Vigier,  Bl.  [2]  11,  125).  Vapour-pressure  of 
liquid  HI  at  - 17-8°  =  2-9  atmos.,  at  0°  =  4  atmos., 
at  15-5°  =  5-8  atmos.  (Faraday,  T.  1845.  170; 
values  approx.  only).  H.F.  [H,  I]  =-6030° 
gaseous  H  and  solid  I  to  form  gaseous  HI ; 
[H,  I]  =  —436  gaseous  elements  at  180°; 
[H,  I,  Aq]  =13,170  {Th.  2,  35).  HI  does  not 
occur  in  nature. 

Formation.^  1.  By  direct  union  of  H  and 
I,  by  passing  a  stream  of  H  over  I  at  a  full  red 
heat  (Courtois,  A.  Oh.  88,  305;  Merz  a.  Holz- 
niann,  B.  22,  869).  Corenwinder  passes  H  and  I 
vapour  over  Pt  black  heated  to  300°^400° 
(.4.  Ch.  [3]  30,  242  ;  34,  77 ;  v.  also  Blundell, 
1\  2,  216;  Lemoine,  C.  R.  85,  34).— 2.  HI  is 
formed  by  decomposing  a  metallic  iodide  by 
another  acid,  but  a  portion  of  the  HI  is  generally 
decomposed  with  separation  of  I,  and  in  some 
cases  the  HI  reacts  with  the  other  acid,  e.g. 
when  H.,SO,  is  added  to  KI,  SOo  and  H^S  are 
produced  as  well  as  HI  and  I.  To  prepare  a 
solution  of  HI  in  water,  Glover  adds  an  exactly 
equivalent  quantity  of  H  SO,  to  BaI.A(],  and 
fccparates  from  ppd.  BaSO",  {P.  M.  [3J  19,  92).  - 


3.  By  the  reaction  between  Na,SO,  (M(!'nc,  C.  R. 
28,  478),  or  Na.S.O,  (Gladstone,  P.  M.  [3]  35, 
345),  I,  and  H,0  (c/.  formation  of  HBr,'vol.  i. 
p.  532). — 4.  By  decomposing  PI.,  by  water  (Kolbo, 
J.  in:  15,  172;  Vigier,  BL  [2]  11^  125;  Petten- 
kofer,  A.  138,  57).  Rieckher  (C.  C.  1863.  207) 
recommends  to  make  PI.,  by  adding  P  to  I  in 
CS^,  and  distilling  otf  the  CS,.— 5.  I'^tard  a. 
Moissan  (B.  13,  1862)  heat  I  with  colophony. 

Preparation.— 1.  Washed  H,S  is  passed  into 
water  in  which  a  little  finely-powdered  I  is  sus- 
pended (2H.,SAq-f  2I.,Aq  =  4HIAq  +  2S),  more  I 
is  added  little  by  little,  and  the  passage  of  H_S 
is  continued.  When  all  the  I  has  been  added, 
and  no  brown  colour  is  produced  on  shaking  the 
liquid,  the  separated  S  is  agglomerated  by  briskly 
agitating  the  vessel,  the  liquid  is  filtered,  H._,S  is 
removed  by  gently  warming,  and  the  liquid  is 
distilled;  HIAq  of  S.G.  c.  1-7  distils  at  12o°- 

1  128°.  An  inverted  untubulated  retort  with  wide 
neck  is  a  suitable  vessel ;  the  H._,S  is  passed 
down  the  neck  of  the  retort  by  a  tube  dipping 
into  the  water  in  which  the  I  is  suspended.  The 

^  HIAq  thus  prepared  may  be  used  for  making 
gaseous  HI  or  a  more  cone,  solution.  About 
2  pts.  I  are  dissolved  in  the  HIAq  made  as 
described,  and  the  solution  is  dropped  from  a 
tap-funnel  on  to  amorphous  P  (in  a  Hask) 
moistened  with  HIAq  of  the  same  concentration ; 
the  HI  produced  is  passed  through  a  wide 
U-tube  containing  glass  beads  and  some  amcr- 

'  phous  P  moistened  with  HIAq  (to  convert  any 
I  vapour  into  HI)  [PI,  -I-  3H  O  -f  Aq 
=  H.PO^Aq -F  3HI].  If  dry  HI  is  wished  for. 
the  gas  is  passed  through  a  CaCL  (or  belt  r 
Cal._.)  tube  and  then  over  P.^O,,,  and  collected  by 
downward  displacement.  If  HIAq  is  to  be  pre- 
pared, the  gas  coming  from  the  first  (J -tube  is 
jiassed  into  the  tubulus  of  a  retort,  the  neck  of 
which  dips  a  very  little  way  beneath  the  surface 
of  water  kept  cold  by  ice ;  this  arrangement 
prevents  the  water  from  rushing  back  into  the 
U  tube.  The  flask  containing  P  in  HIAq,  into 
which  the  solution  of  I  is  dropped,  should  b> 
only  very  gently  warmed  for  some  time,  as 
H.,PO.,  is  among  the  first  products  of  the  re- 
action, and  when  this  is  heated  H.|PO,  and  PH, 
are  formed,  the  latter  of  which  combines  with 
HI  to  form  PH,I  {cf.  Bannow,  B.  6,  1498).- 

2.  L.  Meyer  recommends  the  following  method 
of  preparing  HIAq  by  the  formation  and  decom- 
position by  water  of  PI^  [B.  20,  3381).  100  g. 
I  in  a  retort,  with  the  neck  inclined  upwards, 
are  moistened  with  c.  10  g.  water;  a  tap-funnel 
(or  a  funnel  into  the  neck  of  which  fits  a  glass 
rod)  is  fitted  into  the  tubulus  of  the  retort ;  5  g. 
amorphous  P  and  10  g.  water  are  placed  in  the 
funnel,  and  a  single  drop  of  this  is  allowed  to 
flow  into  the  retort ;  after  a  little  a  drop  or  two 
more  is  allowed  to  follow,  and  a  little  later  the 
liquid  is  added  in  larger  quantities.  HI  passes 
off,  and  may  be  collected  in  water  as  descrilieil 
under  1.  No  heating  is  required.  It  more  than 
one  drop  of  the  P  in  water  is  added  at  first  an 
explosion  usually  follows.  The  I  carried  over 
is  nearly  all  deposited  on  the  neck  of  the  retort. 

3.  14  pts.  KI  are  warmed  with  20  pts.  I  and 
1  to  IV  pts.  P  with  a  little  water  (Millon,  J.  Ph. 
28,  99;  Roscoe,  C.  J.  13,  146).— 4.  Na.SOa 
(6  pts.)  is  rubbed  up  with  water  (1  pt.),and  after 
warming,  I  (3  pts.)  is  slowly  added  (Meuc,  G-  LI, 
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28,  478;  cf.  Gladstone,  P.  M.  [3]  35,  345).— 
5.  00  g.  of  copaiba  oil  are  slightly  warmed  in  a 
500  c.c.  retort  connected  with  a  reversed  con- 
denser; 20  g.  of  I  are  added  little  by  little,  and 
the  temperature  is  allowed  to  rise ;  after  a  few 
minutes  a  regular  and  steady  stream  of  HI 
comes  off ;  when  this  slackens  the  retort  is 
allowed  to  cool  somewhat,  more  I  added,  and 
heating  is  recommenced  ;  about  145  g.  HI  may  be 
obtained  from  150  g.  I  (Bruylants,  B.  12,  2059). 

S.  Kemp  (P.  M.  [3]  7,  444)  says  that  liquid 
HI  may  be  prepared  by  placing  H  persulphide 
in  one  limb  of  a  sealed  tube  and  a  little  I  in  the 
other,  and  gently  warming  the  persulphide;  HjS 
is  evolved  and  liquefied,  and  the  I  dissolves  in 
the  liquid  H^S  ;  on  then  adding  a  drop  of  water 
(this  is  done  by  a  special  arrangement  of  the 
tube)  HI  is  produced  and  liquefied  ;  no  details  are 
given  as  to  how  the  HI  is  separated  from  the  H.^S. 

Properties. — HI  is  a  colourless,  strongly  acrid 
gas  ;  it  is  incombustible  and  extinguishes  flame. 
Dry  HI  is  unchanged  when  kept  in  closed  tubes 
in  the  dark  (Lemoine,  J.  1877.  138).  HI  is 
readily  liquefied  (;;.  ante) ;  liquid  HI  is  colourless 
(Kemp,  P.  M.  [S]  7,  444,  says  it  is  yellowish) ;  at 
—  55^  it  solidifies  to  a  colourless,  ice-like  mass 
(Faraday,  T.  1845.  170).  Liquid  HI  is  a  very 
bad  conductor  of  electricity  (Bleekrode,  W.  3, 
IGl ;  Hittorf,  W.  4,  374).  HI  is  very  soluble  in 
water ;  the  solution  contains  a  strong  acid  ;  affi- 
nity of  HIAq  is  about  the  same  as  that  of  HClAq 
(('.  Affinity,  vol.  i.  p.  82).  HIAq  is  a  colourless, 
strongly  acid,  fuming  liquid  ;  the  solution  satu- 
rated at  0°  has  S.G.  l-'.)0  to  2-0  ;  this  solution 
gives  off  much  HI  when  warmed  to  40^-50°. 
When  HIAq  containing  more  than  c.  57  p.c.  HI 
is  distilled,  HI  is  evolved  until  the  S.G.  becomes 
c.  l'C7-l-70  when  the  B.P.  becomes  approxi- 
mately constant  at  127°  (at  774  mm.),  and  the 
liquid  contains  57"0  p.c.  HI;  if  the  original 
liciuid  contains  less  than  57  p.c.  HI  water  distils 
over  until  the  acid  of  57  p.c.  is  produced,  which 
then  distils  at  127°  almost  unchanged  (Rosooe, 
C.  J.  13,  160).  By  passing  dry  H  through  HLAq 
at  15°-19°,  an  acid  of  constant  concentration, 
00-3  to  GO-7  p.c.  HI,  is  obtained  ;  at  100°  the  con- 
stant acid  contains  58-2  to  58-5  p.c.  HI  (Roscoe, 
I.e.).  Topsoe  gives  the  following  S.G.  and  com- 
position of  HIAq  (P.  3,  403  ;  cf.  Wright,  C.  N. 
23,  242) :— 


S.G. 

S.G. 

Temp. 

referred  to 
11,0  at 

P.c.  HI 

Temp. 

referred  to 
H,0  at 

P.c.  HI 

same  temp. 

ame  temp. 

O 

13-5 

1-017 

2-29 

0 
13 

1-413 

40-43 

1-052 

7-02 

1-451 

43-.S9 

1-077 

10-15 

1-487 

45-71 

13' 

1-095 

12-21 

1-528 

48-22 

13-5 

1-102 

13-09 

1.3-5 

1-542 

49-13 

1-126 

15-73 

13 

1-573 

50-75 

1-164 

19-97 

12-5 

1-603 

52-43 

1:1-3 

1-191 

22-63 

14 

1-630 

63-93 

1-225 

25-86 

13-7 

1-674 

56-15 

li-o 

1-2.54 

28-41 

13 

1-696 

57-28 

1-274 

30-20 

12-5 

1-703 

57-42 

13' 

1-309 

33  07 

13-7 

1-706 

57  64 

»> 

1-347 

36-07 

12 

1-708 

57-74 

»l 

1-382 

33-68 

HI  is  absorbed  by  charcoal ;  according  to  Favre 
22.000  gram  thermal  units  are  produced  for 
every  128  grama  HI  absorbed  {A.  Ch.  [5]  1,  209). 

Reactions. — 1.  HIAq  is  decomposed  by  elec- 
trolysis to  HIOjAq  and  H  (Riche,  /.  1858.  101). 
2.  HI  is  slowly  decomposed  in  sunlirpit,  the  de- 
composition proceeds  without  limit  (Lemoine,  J. 
1877.  139).  When  mixed  luith  oxygen  and  ex- 
posed to  sunlight,  even  when  the  gases  are  dry, 
decomposition  occurs,  and  proceeds  the  more 
rapidly  the  greater  the  mass  of  0  (dry  HCl  and 
H15r  are  not  decomposed  under  the  same  con- 
ditions) (Richardson,  C.  J.  51,  801).  HIAq  is 
readily  decomposed  with  separation  of  I  by  ex- 
posure to  air. — 3.  HI  is  decomposed  by  heat  to 
H  and  I,  slowly  at  180°,  quickly  at  440°  (Haute- 
feuille,  Bl.  [2]  7,  198) ;  the  dissociation  of  HI 
Jias  been  exhaustively  studied  by  Lemoine  {v. 
Dissociation,  vol.  ii.  p.  400).— 4.  Heated  loith 
oxygen  H,0  and  I  are  formed. — 5.  Chlorine 
forms  HCl  and  I ;  with  excess  of  CI,  ICl,  is  pro- 
duced ;  bromine  reacts  similarly. —  6.  Sulphur 
and  selenion  form  H.,S,  or  H^Se,  and  iodide  of  S 
or  Se  (Hautcfeuille,  Bl.  [2J  7,  198)  ;  in  presence 
of  water  I  reacts  with  H,S  to  form  HIAq  and  S 
{v.  Preparation  No.  1).— 7.  HI  is  without  action 
on  avmrphous  phosphorus  at  100°,  but  with  or- 
dinary pliosplwms,  even  at  the  ordinary  tempe- 
rature, it  forms  Pjlj.  HLAq  slowly  reacts  with 
excess  of  P  to  produce  H.,PO,  and  PHJ 
r2P  +  HIAq  +  3H,0  =  PH.IAq  +  H,PO  ,Aq]  (Da- 
moiseau,  J.  1880.  272).— 8.  Cone,  nitric  acid  de- 
composes gaseous  HI  instantaneously. — 9.  Cone. 
sulphuric  acid  forms  I,  and  also  S0_,  and  H_,S. — 

10.  Sulphur  dioxide  forms  S,  I,  and  H.^O. — 

11.  Iodic  acid  reacts  with  HIAq  to  form  I  and 
H^O. — 12.  Very  many  oxiclisers  separate  I  with 
simultaneous  formation  of  H^O ;  e.g.  H^OjAq, 
HClOAq,  HClOj,  chromates.— 13.  Many  metals 
form  iodides  and  evolve  H,  with  HIAq.— 14.  Me- 
tallic o.vidcs  and  carbonates  generally  form  iod- 
ides and  H  fi  ;  metallic  peroxides  form  the  same 
products  and  also  separate  I. — 15.  HI  produces 
jjps.  of  iodides  when  added  to  solutions  of  salts 
of  metals  which  form  insoluble  iodides,  e.g.  salts 
of  Hg,  Ag,  Cu,  Pd. — 16.  Potassium  permangan- 
ate ijroduces  KIO.,. — 17.  HI  reacts  with  carbon 
compounds  generally,  especially  with  such  as 
contain  the  group  OH,  as  an  energetic  reducing 
agent  (cf.  Berthelot,  Bl.  [2]  9,  8,  91,  178,  265). 

Combinations. —  1.  HIAq  dissolves  several 
metallic  iodides,  e.g.  Bil,,  Hgl^,  PtI.,,  and  Ptl, ; 
some  of  the  solutions  thus  formed  react  with 
alkalis  and  alkaline  hydroxides  to  form  salts, 
which  are  probably  derived  from  acids  contain- 
ing I  and  the  metal  whose  iodide  was  dissolved 
in  HI ;  e.g.  by  dissolving  Aul,  in  HIAq  and 
adding  KOH  the  salt  KAuIj  is  obtained ;  by 
similar  reactions  the  salts  Na.^PtI„,  MgPtI,;,  &c., 
are  formed.  Such  reactions  render  it  probable 
that  HI  combines  with  many  metallic  iodides, 
and  that  the  products  frequently  react  as  acids  ; 
one  or  two  such  acidic  compounds  have  been 
isolated,  e.g.  H.jPtI,.9H.^0  [cf.  BnoMHYDiiic  acid, 
Reaction  7,  vol.  i.  p.  533  ;  and  CiiLoiinyDaic  acid. 
Reaction  13,  vol.  ii.  p.  8).—  2.  HI  combines  with 
ammonia  to  form  NH,I ;  [NH'.HIJ  =  43,462  (Th. 
2,  75).—  3.  With  phospldne  HI  combines  to  form 
PHjI  ;  [PH\HIJ  =  24,100  (Ogier,  C.  R.  89,  705). 

The  solution  of  HI  in  water  is  attended  with 
production  of  much  heat  [HI,  Aii]  =  19,207  [Th.i, 
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3 1).  Thomsen's  measurements  of  the  heat  of  solu- 
tion of  HIAq  point  to  the  existence  of  a  hydrate 
HI.H.^0  ;  the  results  are  similar  to  those  ob- 
tained for  HClAq,  but  cannot  be  represented  by 
so  simple  a  formula  (cf.  Chlorhydric  acid,  vol. 
ii.  p.  8). 

The  heat  produced  by  diluting  HI  in  wH._,0 
with  quantities  of  water  varying  from  200  to  300 
H,0  is  given  by  Thomsen  as  follows  {Th.  3, 
7(;)  :- 

n  [III.«H-O,(300-7i)H=OJ 

2  C(J70 

3  4400 
5  1830 

10  030 

20  220 

50  70 
100  30 
The  acids  HI,  HBr,  and  HCl  are  very  similar 
in  tlieir  properties  and  reactions.    All  dissolve 
very  freely  in  water,  forming  solutions  of  mono- 
basic acids,  the  affinities  of  which  are  great  and 
approximately  equal.    All  combine  with  certain 
metallic  haloid  compounds,  especially  with  those 
of  Hg,  Au,  Pt,  and  Pd,  to  form  compounds  which 
are  best  regarded  as  distinct  acids.  The  thermal 
reactions  attending  the  syntheses  of  the  three 
acids  show  a  gradation.    Thomsen  [Th.  2,  39) 
gives  the  following  data  : — 
X  [H,X]  gaseous,  at  180°,  from  gaseous  elements. 
CI  22,153 
Br  12,413 
I  -43(5 
X  [H,X,Aq] 

CI  39,315  Kaseous  CI  at  19°. 

Br  32,197  |  calculated  on  assumption  that  Br 

I    18,019  J  and  I  are  gaseous  at  19°. 

Of  the  three  acids  HI  is  the  most  easily  de- 
composed by  heat  and  by  oxidisers  (cf.  Halogen 
KLEMENTS,  vol.  ii.  p.  GG5,  wlierc  HP  is  compared 
and  contrasted  with  the  other  haloid  acids  HX). 

M.  M.  P.  M. 

lODHYDRIN  V.  Glyceuin. 

Di-iodhydrin  v.  Di-iodo-propyl  alcohol. 

IODIC  ACID  v.  Iodine,  Oxyacids  of,  p.  19. 

IODIDES.  Binary  compounds  of  I  with  more 
positive  elements,  i.e.  with  any  element  except 
O,  V,  CI,  or  Br.  Iodides  of  almost  all  metals, 
and  binary  compounds  of  I  with  all  non-metals 
except  B,  have  been  isolated.  Most  metallic 
iodides  may  be  obtained  by  direct  combination 
of  the  elements  ;  many  are  obtained  by  heating 
I  with  metallic  oxides,  or  by  dissolving  metals 
or  their  oxides  in  HIAq  ;  I  reacts  with  alkalis  and 
alkaline  hydroxides  to  form  iodides  and  iodates. 
Some  non-metallic  iodides  are  formed  by  direct 
union  of  the  elements,  e.g.  iodides  of  H,  Br,  CI, 
Se,  S,  and  P  ;  NI^  is  obtained  by  the  reaction 
between  I  and  NH,Aq  ;  CI,  by  the  reaction  of 
Al  J,j  on  a  mixture  of  CCl,  and  CS,.  O  and  I 
combine  indirectly  ;  oxides  of  I  are  obtained  by 
the  action  of  oxidisers  on  I.  The  non-metallic 
iodides  as  a  class  are  more  easily  decomposed  by 
heat  than  tlie  chlorides  or  bromides  ;  oxide  of  I 
is  much  more  stable  than  oxide  of  CI,  and  no 
oxide  of  either  Br  or  F  has  yet  been  isolated. 
If  two  chlorides  or  bromides  of  a  specified  metal 
are  known,  the  more  stable  iodide  of  that  metal 
as  a  general  rule  corresponds  to  the  lower  chlor- 
iile  or  bromide,  c.(j.  SbCl,,  and  SbCl,  exist,  but 
only  Sbl, ;  FeCL  and  FcCl,  are  stable,  but  if 


Felj  exists  It  very  easily  goes  to  Fel,  and  I; 
similarly  with  Cul.,,  which  exists  only  "in  solu- 
tion, and  very  readily  parts  with  I  becoming 
Cul,  whereas  CuCl._,  is  more  stable  than  CuCl. 
In  their  reactions  with  water  metallic  iodides  are 
usually  less  easily  decomposed  than  the  corre- 
sponding bromides  and  chlorides.  Metallic  iodides 
as  a  class  dissolve  in  water  without  change  ; 
some,  however,  form  oxylodides,  e.g.  Sblj  and 
Bil,, ;  and  some  form  oxidts  and  HIAq,  e.g.  SnI.,. 
Metallic  iodides,  generally  speaking,  are  not  so 
readily  volatilise. I  as  chlorides  or  bromides  ; 
most  of  them  are  unchanged  by  lieat,  but  some 
are  decomposed  to  metal  and  I,  e.g.  iodides 
of  Au,  Pt,  and  Pd.  As  a  whole,  then,  the 
metallic  iodides  are  not  so  numerous  or  so 
varied  in  composition  as  the  chlorides  or 
bromides,  and  they  are  more  stable  towards 
heat  and  the  action  of  water  than  the  chlorides 
and  bromides  ;  they  are  also  loss  easily  reduced, 
e.g.  by  H  or  CO,  than  the  chlorides  or  bromides. 

The  lieat  of  formation  of  a  metallic  iodide 
is  usually  considerably  less  than  that  of  the 
bromide  or  chloride  of  the  same  metal.  The 
following  data  are  taken  from  Thomsen  ;  — 

X    [Na,  X,  Aq] 

CI  193,020 

Br  171,100 

I  140,000 

X    [Ca,  X-',  Aq] 

CI  187,230 

Br  105,300 

I  134,940 

X    [A1-',X",  Aq] 

CI  475,050 

Br  410,040 

I  318,780 
The  difference  between  the  heat  of  formation 
in  aqueous  solution  of  a  chloride  and  the  ana- 
logous bromide  of  the  same  metal  is  approxi- 
mately 7i21,850,  and  the  difference  in  the  case 
of  a  chloride  and  analogous  iodide  is  approxi- 
mately 7(52,250.  Some  metallic  iodides  ex- 
hibit differences  in  crystalline  form  and  S.G.  ; 
for  instance  Sbl,  forms  hexagonal  crystals,  and 
also  exists  in  trimetric  and  in  monoclinic  forms  ; 
Cdl,  probably  exists  as  a  white  salt  S.G.  5-044 
unchanged  at  250^,  and  also  as  a  brownish  com- 
pound S.G.  4-020,  which  begins  to  change  at  40° 
(v.  vol.  i.  p.  050) ;  there  are  also  differences  be- 
tween Bil^  according  as  it  is  prepared  by  sublima- 
tion or  by  ppn. 

Iodides  are  usually  decomposed  when  heated 
in  CI  or  Br  with  production  of  chlorides  or 
bromides  and  I ;  heated  in  HCl  they  generally 
form  chlorides  and  HI.  Heated  with  cone. 
H.^SOj,  or  cone.  HNO^,  I  is  separated,  and  SO., 
(also  sometimes  H.,S),  or  NO.,,  is  evolved.  I  is 
separated  from  iodides  by  the  action  of  many 
oxidising  agents,  such  as  Cr03,  ferric  salts, 
MnO,,  etc. 

Many  metallic  iodides  dissolve  freely  in  solu- 
tions of  the  alkali  iodides, frequently  with  forma- 
tion of  double  iodides.  An  aqueous  solution 
of  KI  dissolves  much  I,  with  formation  of  KI,, 
but  the  greater  part  of  the  I  thus  dissolved  is 
ppd.  on  largely  diluting  the  liijuid.  Some  other 
periodides  analogous  to  KL,  are  known  ;  part  of 
the  I  in  such  compounds  is  more  loosely  com- 
bined than  the  rest,  and  can  generally  be  re- 
moved very  easily;  Cul^in  solution,  for  instance, 
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is  reduced  to  Cul  by  shaldng  with  CS.^  Soma 
iodides,  e.g.  Ptl,,  Hglo,  combine  with  HI  to  form 
compounds  which  are  best  regarded  as  metallic 
acids  (HoPtlj,  H,,HgI^,  Ac).  Some  of  the  re- 
semblances and  differences  between  the  three 
allied  classes,  chlorides,  bromides,  and  iodides, 
are  considered  in  the  article  Halogens,  binaky 
COMPOUNDS  of  the  (vol.  ii.  p.  666). 

M.  M.  P.  M. 
IODINE.  I.  At.  w.  126-53.  Mol.  w.  253-06 
(v.injra).  [113°-115°]  (Stas);  [114-15^]  (Kamsay 
a.  Young,  C.  J.  49,  460) :  solidities  at  113-6'' 
(Regnault,  J.  1856. 41) ;  (200°)  (Stas)  ;  (184-35°) 
at  760  mm.  (E.  a.  Y.,  Z.c).  Sublimes  in  vacuo 
without  melting  (L.  Meyer,  B.  8,  1627).  S.G. 
4-917  at  40-3°,  4-886  at  60°,  4-857  at  79-6°,  4-841 
at  89-8°,  4-825  at  107°,  4-004  liquid  at  107°, 
3-866  liquid  at  151°,  3-796  liquid  at  170°;  vol. 
increases  for  1°  by  -000235  (Billet,  1855.  46). 
V.D.  c.  250°-1000°  125-127;  c.  1500°  68  (v. 
Properties,  p.  10).  S.H.  (solid  9°-98°)  -05412 
(Regnault,  A.  Ch.  [2]  73, 1).  S.H.p.  for  I  vapour 
at  206^-377°  (equal  wt.  of  water  =  1)  -03369 

S  H  T) 

(Strecker,  W.  17,  85) ;  g'-^^'  1-294  at  220°-375° 

(Strecker,  TF.  13,  20).  Heat  of  fusion  =  11,710  ; 
beat  of  vaporisation  =  23,950  (Favre  a.  Silber- 
mann,  A.  Ch.  [3]  37,  461).  For  vapour  pressures 
of  solid  I  from  58°  to  114^,  and  of  liquid  I  from 
114°  to  185°,  V.  Eamsay  a.  Young,  C.  J.  49,  458. 
S.V.S.  25-9.  S.  -018  at  10°-12°  (Wittstein,  J. 
1857. 123) ;  -015  at  6-3°  (Dossios  a.  Weith,  1869. 
379);  S.  in  glj-cerin  =  l.  (Regarding  solubility 
V.  further  under  Propicrtics.)  The  absorption- 
spectrum  of  I  vapour  shows  numerous  tine  lines 
extending  from  the  red  to  the  violet.  As  the 
thickness  of  the  layer  increases  absorption  be- 
comes very  marked  in  the  red ;  but  even  when 
the  whole  of  the  red  part  is  obscured,  the  violet 
portion  remains  without  bands  (Pliicker,  J.  1863. 
109 ;  Thalen,  P.  139,  503  ;  cf.  Conroy,  J.  1876. 
146  ;  and  Salet,  A.  Ch.  [4]  28,  29).  The  emission- 
spectrum  shows  many  bright  lines  in  the  yellow- 
green  and  yellow.  By  using  an  induction-cur- 
rent of  low  tension  lines  are  seen  coincident 
with  the  dark  absorption -lines  (Salet,  I.e. ;  Wiill- 
ner,  P.  120,  158) ;  at  red  heat  a  continuous 
spectrum  is  observed.  I  crystallises  very  easily 
from  alcohol  or  HIAq,  or  by  sublimation ;  the 
crystals  are  trimetric,  a:b:c  =  •4866:1:  "7324 
(Mitscherlich,  B.  B.  1855.  416). 

Iodine  was  discovered  by  Courtois  in  1811  in 
the  mother-liquor  of  kelp  after  preparation  of 
Na2C03.  Davy  (T.  1814.  74)  and  Gay-Lussac 
(A.  Ch.  88,  311,  319;  91,  5)  showed  I  to  be  an 
element,  and  established  its  relationship  to 
chlorine. 

Occurrence. — Certain  mineral  waters  contain 
small  quantities  of  free  I.  According  to  Wanklya 
(C.  N.  54,  300),  the  water  of  Woodhall  Spa,  near 
Lincoln,  is  coloured  slightly  brown  by  free  I. 
Iodides  of  Na  and  Mg,  and  iodate  of  Mg  accord- 
ing to  Sonstadt  (C.  N.  25,  196,  231,  241),  occur 
in  small  quantities  in  sea-water  ;  alkaline  iodides 
are  found  in  very  many  mineral  waters  ;  in  the 
ashes  obtained  by  burning  sea-plants,  and  some 
sea-animals ;  and  in  certain  specimens  of  Chili 
saltpetre,  dolomite,  phosphates,  and  some  other 
minerals.  Iodides  of  Hg,  Ag,  and  Pb  occur  in 
small  quantities  in  Mexico. 


Formation. — 1.  Ey  decomposing  alkaline 
iodides  by  MnO.^  and  H.SO^,  or  by  CI,  or  by 
K.Cr.,Oj  and  H.,SOj,  or  by  NO,,.— 2.  By  heating 
an  acidified  solution  of  an  iodide  with  FeClaAq. 
3.  By  reducing  NalOj  by  80.^ 

(2NaI0,Aq -f  5S0.,  +  4H.,0 
=  2NaHSC)jAq  +  3H,S0jAq  +  Ij,). 

Preparation. — The  greater  part  of  the  I  of 
commerce  is  prepared  from  kelp),  which  is  the 
product  of  burning  sea-plants ;  the  kelp  is 
lixiviated  with  hot  water,  and  the  liquid  is  eva- 
porated in  successive  stages  until  most  of  the 
salts  except  Nal,  Na^S,  and  NajS.,03  bave  been 
removed.  Enough  HjSO^  is  added  to  decompose 
the  S  compounds.  After  exposure  to  the  air  for 
some  time  S  separates,  and  SH.^  and  SO.^  escape. 
The  liquid  is  then  run  otf  and  distilled  with 
addition  of  more  H^SOj  and  MnOj,  and  the  I  is 
collected  in  a  series  of  tubulated  receivers  luted 
one  into  the  other.    For  details  of  manufacture 
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obtained  as  described  is  dried  and  sublimed. 
By  slow  resublimation  fairly  pure  I  is  obtained, 
but  ICy  cannot  thus  be  removed. 

The  chief  impurities  in  commercial  I  are 
chlorides,  water,  traces  of  various  salts,  and 
sometimes  ICy. 

Stas  (Ghcm.  Proport.  137)  gives  two  methods 
for  preparing  pure  I : — 1.  KI  is  dissolved  in  its 
own  weight  of  water,  the  solution  is  saturated 
with  I  (about  4  parts  I  are  required  to  1  part 
KI),  water  is  added  until  formation  of  a  perma- 
nent pp.  begins.  After  settling,  the  liquid  is 
poured  off  and  shaken  with  |  of  the  quantity  of 
water  required  to  bring  down  all  the  I  which  can 
be  ppd.  by  this  method  (the  amount  of  water 
is  determined  by  a  preliminary  experiment  on  a 
small  quantity  of  the  liquid).  The  separated  I 
is  washed  by  decantation  until  the  washings 
are  free  from  K,  distilled  with  water  from  a  large 
retort,  allowed  to  drain,  placed  over  dry  Ca2N0:„ 
which  is  frequently  changed  (all  other  drying 
materials  bring  impurities  into  the  I),  and  finally 
twice  distilled  after  mixing  with  5  p.c.  finely- 
powdered  pure  BaO.  The  last  traces  of  H.^0 
and  traces  of  HI  are  thus  removed. — 2.  N  iodide 
is  prepared  by  adding  powdered  I  to  cold  cone. 
NHjAq  until  the  dark-brown  liquid  is  nearly 
colourless ;  the  compound  is  washed  by  de- 
cantation with  cold  cone.  NH^Aq  until  NH,I  is 
removed,  placed  on  a  funnel,  the  neck  of  which 
is  drawn  to  a  fine  point,  and  covered  with  cold 
water.  When  the  black  colour  of  the  com- 
pound changes  to  brownish,  and  the  wash-water 
is  coloured  yellowish  brown,  the  moist  iodide 
is  placed  in  ten  times  its  weight  of  water  con- 
tained in  a  large  glass  balloon,  and  slowly 
heated  on  a  water-bath  to  60°-65°,  when  decom- 
position occurs  with  formation  of  crystals  of  I, 
solution  of  I  in  NHJAq,  and  a  white  salt, 
which  is  probably  NHJO3.  When  the  change 
seems  completed  the  liquid  is  warmed  to  100° 
for  a  few  minutes  ;  if  the  temperature  is  at  once 
raised  above  65°  decomposition  occurs  very 
rapidly,  at  100°  it  proceeds  with  explosive  vio- 
lence, at  the  ordinary  temperature  the  change  is 
very  slow.  After  cooling,  the  solid  which  sepa- 
rates is  thrown  on  to  a  funnel  with  drawn-out 
neck  and  washed  with  water ;  it  is  then  dis- 
tilled with  water  from  a  retort  (NH^IOa  is  not 
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■volatilised),  and  the  I  is  dried  over  Ca2N0.,  and  j 
Imally  by  distilling  with  pure  BaO  as  in  1. 

Kecovery  of  iodine  from  laboratory 
residues.  Beilstein  (Z.  1S70.  .528)  recommends 
to  evaporate  with  excess  of  Na^CO;,,  to  heat  the 
residue  until  it  is  white,  to  add  excess  of  H.^SO^, 
and  to  pass  in  N  oxides,  obtained  by  heating  starch 
with  HNO.|,  until  all  I  has  separated;  to  wash 
the  I  in  cold  water,  dry  over  H.^SO,,,  and  sublime 
slowly.  The  stream  of  N  oxides  is  best  obtained 
by  adding  15  grams  starch  to  about  00  grams 
fairly  cone.  HNO|Aq  in  a  large  tlask  (the  acid 
must  not  be  added  to  the  starch,  else  the  latter 
may  cake  on  the  bottom  of  the  flask  and  cause 
it  to  break),  heating  till  red  fumes  appear,  and 
then  removing  the  flame  and  cooling  from  time 
to  time,  if  necessary,  by  cold  water.  If  insoluble 
iodides,  e.g.  HgL„  are  present,  Henry  {B.  2,  50!)) 
heats  with  water  and  granulated  Zn  or  Fe  filings, 
whereby  soluble  Znl.^  or  Fel^  is  produced.  The 
final  sublimation  of  the  recovered  I  may  con- 
veniently be  conducted  as  described  by  Mohr. 
The  rim  of  a  flat  porcelain  basin  is  ground  with 
sand,  so  that  a  glass  plate  placed  on  the  basin 
touches  the  rim  in  every  part ;  the  I  is  placed  in 
the  basin,  a  little  finely  powdered  KI  is  strewed 
on  the  surface,  the  glass  plate  is  placed  in  posi- 
tion and  bound  to  the  rim  by  a  strip  of  paper, 
and  the  basin  is  placed  on  a  sand-tray  and  very 
slowlij  heated.  The  process  of  sublimation 
should  occupy  several  days.  If  any  ICl  is  pre- 
sent it  reacts  with  the  KI  to  give  KCl  and  I. 

Properties. — A  greyish-black,  soft,  solid  with 
metal-like  lustre.  Perfectly  pure  I  is  described 
by  Stas  as  quite  black,  whether  solid  or  liquid. 
Only  the  thinnest  plates  of  I  are  transparent  (cf. 
Schultz-Sellack,  P.  140,  334).  I  is  very  easily 
vaporised ;  the  vapour  corrodes  the  skin  and 
mucous  membranes  ;  unsaturated  vapour  has  a 
violet  colour,  saturated  vapour  appears  deep  blue 
in  thin  layers  (Stas) ;  a  layer  10  centims.  thick 
is  quite  impervious  to  light  (cf.  Andrews,  C.  N. 
24,  75).  I  vapour  shows  orange-yellow  fluor- 
escence (Lommel,  W.  10,  356);  solid  I  does  not 
fluoresce  (Stokes).  Crystals  of  I  polarise  light 
(Conroy,  J.  1876.  147).  I  is  a  non-conductor  of 
electricity  (Jolly,  P.  37,  420).  I  dissolves  freely 
in  solutions  of  alkaline  oxides  and  in  HIAq ; 
it  is  more  soluble  in  solutions  of  NH,  salts  than 
in  water.  Dossios  a.  Weith  [Z.  1860.  370)  give 
the  following  numbers  for  the  S.  of  I  in  KIAq : 
P.c.  P.e. 


S.G.  at7-9°  KI 


I 


S.G.  at7-9°  KI 


1-0234  1-802  1-173  1-1382    8-663  7-368 

1-0433  3-150  2-303  1-1037  10-036  8877 

1-06G8  4-628  3-643  1-1803  11-034  0-040 

1-0881  5-035  4-778  1-2110  11-803  11-182 

1-1112  7-201  6-037  1-2203  12-043  12  060 

I  is  more  soluble  in  solution  of  tannic  acid  than 
in  water ;  addition  of  -015  parts  of  the  acid  in- 
creases S.  to  -42  at  c.  30°,  and  when  3-3  parts 
acid  are  present  S.  is  -24  at  12°  (Koller,  Z.  1866. 
380).  I  is  very  sol.  in  CS,,  CHCl.,,  ether  and 
alcohol,  C,H|;  and  various  hydrocarbons  ;  also  sol. 
in  SO,  (Sestini,  Z.  1868.  718),  and  in  SO, 
(Weber,  J.  pr.  25,  224)  ;  solutions  in  ether  or 
alcohol  contain  HI  {cf.  Carles,  Ph.  [3]  5,  88). 
Addition  of  CS.^  to  an  aqueous  solution  of  I 
causes  withdrawal  of  most  of  the  I  from  the 
water ;   according  to  Berthelot  a.  Jungfleisch 


c.  400  parts  of  the  I  go  into  solution  in  the  CS^ 
for  each  part  remaining  in  the  water  {C.  P.  60, 
338).  Solutions  of  I  in  CS.,,  CHCl.,,  C,H,,  and 
other  liquid  hydrocarbons  are  violet ;  solutions 
in  ether,  alcohol,  and  some  other  solvents  are 
reddish-brown.  The  reddish  solutions  absorb 
light  in  the  violet  end  of  the  spectrum  up  to 
midway  between  D  and  E  ;  cone,  violet  solutions 
absorb  the  rays  of  mean  refrangibility  to  the 
limits  of  the  yellow  and  blue  ;  very  cone,  solu- 
tions absoib  all  rays  except  the  ultra-violet  (cf. 
Vogel,  B.  11,  010). 

The  at.  w.  of  I  has  been  determined  : — 1.  By 
changing  Agl  into  AgCl  (Berzelius,  P.  14,  558 ; 
Dumas,  J.  1850.  3).— 2.  By  synthesis  of  Znl. 
(Gay-Lussac,  A.  Ch.  01,  5).-  3.  By  synthesis  of 
Agl  (Marignae,  Bihl.  Univ.  Geiu've,  46,  367  ; 
Stas,  CJicin.  Proport.).  —  'i.  By  determining  the 
quantity  of  EI  required  to  ppt.  a  known  quantity 
of  Ag  dissolved  in  HNO.,  (Marignae,  I.e.). —  5.  By 
analysis  of  AglO.,  (Stas,  I.e.). — 6.  By  determining 
V.D.  of  many  binary  compounds. —7.  By  mea- 
suring S.H.  of  I. 

Attempts  have  been  made  to  determine  the  mol. 
w.  of  I  in  solution.  Paternoa.Nasini  (P.  21,2153) 
measured  the  lowering  of  the  freezing-point  of 
benzene  and  acetic  acid  produced  by  dissolving 
I  in  these  liquids  ;  the  results  point  to  the 
existence  of  molecules  of  I,  in  very  dilute  be  nzene 
solutions,  and  more  complex  molecules  in  more 
cone,  solutions ;  the  numbers  got  with  acetic 
acid  lead  to  a  mol.  w.  between  I  and  I,.  Loeb 
(G.  J.  53,  805)  determined  the  vapour-pressure 
of  I  in  solution  in  CS,  and  ether  ;  ethereal  solu- 
tions of  I  are  reddish  brown,  solutions  in  CS,  are 
violet;  Loeb's  results  point  to  the  mol.  w.  I, 
in  red  solutions,  and  a  mol.  w.  between  I^  and  I, 
in  violet  solutions. 

Determinations  of  the  S.G.  of  I  vapour,  by  Gay- 
Lus^ac,  Dumas,  Bineau,  Deville  a.  Troost,  up  to 
c.  1000°  gave  values  from  8-78  to  8-62  (cale.  for 
I.,  =  8-75).  V.Meyer  (P.  13,  401,1723;  14, 1453)  ob- 
tained the  following  results :  — 8-86  at  203°,  8-72  at 
c.  586°,  6-76  at  c.  842°,  5-75  at  c.  1027°,  5-7  at  c. 
1570°.  Crafts  a.  Meier  (P.  1 3, 870  ;  C.  P.  02,  30) 
obtained  similar  results  ;  the  S.G.  remained  con- 
stant (8-8)  to  c.  700°,  even  when  pressure  was 
diminished,  but  decreased  above  that  tempera- 
ture, and  decreased  the  more  rapidly  the  more  the 
pressure  was  lowered ;  the  S.G.  decreased  with 
rising  temperature  rapidly  to  a  certain  point  and 
then  more  slowly  ;  at  a  pressure  of  230  mm.  S.G. 
became  constant  at  1400^-1500° and  was  =  4-6 ;  at 
152  mm.  S.G.  became  constant  at  c.  1400°  ;  at 
76  mm.  a  constant  value  for  S.G.  was  obtained 
at  c.  13.50°.  At  c.  1700°  V.  D.  corresponds  with 
molecular  weight  =  I  (Biltz  a.  Meyer,  P.  22,  725). 
There  can  be  httle  doubt  that  these  results  prove 
a  gradual  dissociation  of  L,  into  I  (S.G.  cale.  for 
I  =  4-375)  (ef.  Dissociation,  vol.  ii.  p.  304  ;  v.  alr,o 
Naumann,  jB.  13,  1050).  The  molecule  I,,  is  more 
easily  dissociated  than  either  of  the  molecules 
Br,  or  CI,. 

Tire  atom  of  I  is  monovalent  in  gaseous  mole- 
cules. I  acts  as  a  non-metallic  element;  it  is 
negative  to  all  elements  except  O,  F,  CI,  and  Br. 
I  combines  directly  with  most  of  the  metals,  and 
with  some  of  the  non-metals,  e.g.  H,  Br,  CI,  Se, 
S,  and  P  ;  binary  compounds  of  I  with  all  non- 
metals  except  B  have  been  isolated.  I  is  closely 
related  to  F,  CI,  and  Br  ;  the  relationship  is  con- 
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sidered  in  the  article  Halogen  elkjients,  vol.  ii. 
XI.  G64  ;  cf.  also  Iodides  in  this  vol.  p.  IH. 

Eeactions. —  1.  I  dissolves  very  slightly  in 
vater;  the  solution  probably  contains  traces  of 
HI.  According  to  Cross  a.  Higgins  (C  J.  35, 
225)  I  dissolves  slightly  in  water  at  100°  in  a 
sealed  glass  tube  with  production  of  a  little  alka- 
line iodide  and  iodate.  Electrolysis  of  lAq  yields 
HIO.,Aq  (Kiche,  J.  1858.  101).— 2.  I  does  not 
react  directly  with  oxygen,  even  when  I  and  O 
are  heated  to  c.  300^  in  presence  of  spongy  Pt 
(Wehsarg,  B.  17,  2896).  Ogier  (C.  R.  86,  722) 
sa;  s  that  if  I  vapour  and  0  are  subjected  to  the 
silent  discharge,  all  the  oxides  of  I  are  pro- 
duced.— 8.  Hydrogen  peroxide  produces  HIAq 
and  0,  but  cone.  HIAq  is  decomposed  by  H^O.^ 
with  separation  of  I. — 4.  Hydrogen  sulpliide  is 
decomposed  by  I  in  presence  of  water  forming 
HI  and  S  ;  dry  H.S  does  not  react  with  I. — 5. 
With  solutions  of  caustic  alkalis,  I  forms  alka- 
line iodide  and  iodate ;  according  to  Van  Deventer 
a.  Van't  Hoff,  KIO  is  also  formed  (the  proof  of 
this  is  indirect,  C.  C.  1888.  302).— G.  Ammonia 
gas  forms  NHJ  and  N  [v.  Combinations,  No.  2) ; 
ammonia  solution  forms  NHJAq  and  N  iodide. 
7.  When  I  is  shaken  with  lime  suspended  in 
water,  a  bleaching  liquid  is  obtained  which  re- 
acts as  if  it  contained  Ca  hypoiodite  Ca(IO).,  and 
Cal,  (Lunge  a.  Schock,  B.  15,  1883).— 8.  f  va- 
pour heated  with  oxides  or  carbonates  of  the 
alkaline  earth  metals,  in  presence  of  oxygen 
yields  periodates  without  formation  of  oxy- 
iodides;  with  lead  oxides  various  oxyiodides  are 
produced  (Cross  a.  Sigiura,  C.  J.  33,  405). — 9.  I 
is  oxidised  to  I..O5  by  nitric  acid,  chromic  an- 
hydride, chlorates,  and  some  other  oxidisers. — • 
10.  I  in  presence  of  water  acts  as  an  oxidiser 
towards  some  salts  and  other  easily  oxidised 
compounds ;  arsenioiis  oxide  and  arsenites  are 
oxidised  to  As.^O^  and  arsenates  in  alkaline  solu- 
tions. Sulphxirous  acid  is  oxidised  to  H.SO,, 
sodium  thiosidphate  is  oxidised  to  Na.,SjO„  and 
a  little  NaHSO^  (Pickering,  C.  J.  37,  128).— 11. 
With  some  carbon  conqwunds  I  reacts  to  substi- 
tute I  for  H,  but  the  HI  formed  tends  to  repro- 
duce the  original  compound,  so  that  the  reactions 
of  I  with  C  compounds  are  much  less  marked 
than  those  of  CI  and  Br. — 12.  I  dissolved  in  CS., 
reacts  with  ppd.  arsenioiis  sulphide  (not  with 
orpiment)  to  give  Asia  and  S  ;  at  a  higher  temp. 
As.jS.,  and  I  are  re-formed  ;  by  distilling  As.^.S^ 
and  I  in  the  ratio  As.Sj  :  61  and  heating  the  dis- 
tillate in  a  sealed  tube  to  72°  (Asl3).,SIj  was  ob- 
tained (Schneider,  J.  pr.  [2]  36,  498'). 

Combinations. — No  combination  of  I  with 
HjO  has  been  isolated. — 1.  With  most  metals, 
and  with  many  non-metals,  especially  with  H, 
CI,  Br,  S,  Se,  P,  As.  According  to  Holzmann 
(B.  22,  869)  Na  is  scarcely  attacked  by  I  when 
the  pure  elements  are  heated  to  300°.  Fe  and 
Icombine  by  shakingFe  filings  with  I  in  presence 
of  water  ;  Fel.,  is  produced,  and  also  Fe.p,  and 
HI  probably  by  the  formation  and  decomposition 
of  Felj  (Fleury,  J.  Ph.  [5]  16, 529).— 2.  Ammonia 
forms  several  compounds  with  I ;  the  dry  gas 
isabsorbedformingadark-blueliquid;  the  volume 
of  NH3  absorbed  varies  with  temperature,  at  20° 
it  corresponds  to  3NH3.2I,  at  SO"  to  NHJ,  at  0'° 
to  (NH,).,I,  at  -10°  to  (NHOjI,  (Raschig,  A. 
241,  253;  cf.  Bineau,  A.  Ch.  [3]  15,  80  ;  Millon, 
A.  62,54). 


Detection  and  Estimation. — Free  I  Is  detected 
in  solution  by  the  colour  which  it  gives  to  CS ,  or 
CHCl^;  and  by  the  formation  of  a  deep-blue  colour 
when  a  drop  of  starch-paste  is  added  {cf.  Be- 
champ,  Fr.  14,  66  ;  Mylius,  B.  20,688  ;  Personne, 

0.  R.  74,  617  ;  Duclaux,  C.  R.  74,  533  ;  Goppels- 
roder,  P.  119,  57  ;  Hlasiwetz,  W.  A.  B.  1867. 
131).  I  in  soluble  iodides  is  detected  by  adding 
a  very  little  CI  water,  or  a  drop  of  a  solution  of 
N0._,  in  cone.  H.SOj,  and  then  a  little  starch- 
paste,  lodates  are  reduced  to  iodides  by  SO.Aq; 
alkaline  iodates  mixed  with  alkaline  iodides  and 
a  drop  of  a  weak  acid,  e.g.  tartaric,  give  free  I. 
Many  insoluble  iodides  may  be  converted  into 
soluble  Znl,  by  treatment  with  Zn  and  dilute 
H.jSO|Aq.  Most  non-metallic  iodides  are  decom- 
posed by  water  or  caustic  alkalis  giving  HI  or 
alkaline  iodide.  I  is  estimated  gravimetrically 
by  ppn.  as  Agl ;  iodates  are  reduced  by  SO.Aq 
and  then  ppd.  by  AgNO.,Aq.  Volumetrically  I 
is  estimated  by  titration  with  standard 
Na._.S.^O,,Aq,  or  standard  k.s.f>.^  dissolved  in 
NaHCOjAq.  The  water  ip  samples  of  ordinary 
I  may  be  determined  by  mixing  with  a  weighed 
quantity  of  Hg,  rubbing  up  with  a  little  alcohol, 
and  carefully  drying  at  100°  ;  loss  of  weight  = 
water  (Bolley,  D.  P.  J.  126, 40).  The  quantity  of 
I  may  be  determined  by  dissolving  in  a  cone, 
solution  of  an  alkali  sulphite,  filtering,  ppg.  by 
AgNOjAq,  washing  pp.  with  NH,Aq  to  remove 
AgCl  and  AgBr,  boiling  with  H,,0  containing  a 
little  AgNOj  to  remove  Ag^SOj,  washing  the 
residual  Agl,  and  weighing  it,  after  drying,  ia 
the  usual  manner  (Hesse,  A.  122,  225). 

Iodine,  bromides  of.  Two  bromides  of  I 
are  known,  IBr  and  IBr^,  but  neither  has  been 
gasified  ;  attempts  to  prepare  IBr^,  analogous  to 
ICI3,  have  failed  (Bornemann,  A.  189,  183). 
The  combination  of  I  with  Br  has  been  studied 
by  Balard  (A.  Ch.  32, 337),  Lagermark  {B.  7, 907), 
and  Bornemann  {A.  189,  201). 

Iodine  monobuomide  IBr.  Formula  not  neces- 
sarily molecular,  but  probably  so,  from  analogy  to 
ICl  which  has  been  gasified.  Prepared  by  heating 
I  with  rather  more  than  the  calculated  quantity 
of  Br  to  25°-50°  in  a  retort,  removing  excess  of 
Br  by  a  stream  of  CO^,  and  allowing  tocool.  Forms 
dark-greyish,  iodine-like  crystals,  melting  at  36° ; 
probably  sublimes  with  only  partial  decomposi- 
tion ;  smells  of  Br,  the  vapour  attacks  the  eyes 
and  mucous  membranes.  The  vapour  appears 
red  in  thick  strata  (Gernez,  C.  R.  74,  1190). 
Soluble  in  alcohol,  CHOI3,  CS^,  and  ether; 
slowly  decomposed  by  water  with  separation  of 

1.  Berthelot  [A.  Ch.  [6]  21,  370)  gives  the  H.  F. 
of  solid  IBr  from  solid  I  and  liquid  Br  as  [I,  Br] 
=  2470.  A  hydrate  IBr.5H.p  described  by  Lowig 
is  merely  a  mixture  of  IBr  and  ice. 

Iodine  pentabromide  IBr^.  A  dark-brown 
liquid  obtained  by  heating  excess  of  Br  with  I ; 
soluble  in  water ;  with  alkali  solutions  forms 
bromide  and  iodate;  solution  in  sunlight  decom- 
poses to  HBr  and  HIO3. 

Iodine,  carbide  of,  better  called  Carbon 
iodide ;  v.  vol.  i.  p.  689. 

Iodine,  chlorides  of.  I  combines  rapidly 
with  CI  even  at  —90°  (Donny  a.  Mareska,  C.R. 
20,  817).  Two  chlorides  of  I  have  been  isolated, 
ICl  and  ICl, ;  ICl  can  be  gasified  without  decom- 
position, ICI3  decomposes  when  heated.  Kam- 
merer  [J.pr.  83,  83  ;  cf.  B.  8,  489,  note)  asserted 
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the  probable  existence  of  a  tetrachloride  ICl,, 
but  the  non-existence  of  this  compound  has  been 
proved  (cf.  Hannay,  C.  J.  35,  IG'J) ;  Brenkcn 
{Ji.  8,  487)  failed  to  procure  any  higher  chloride 
by  passing  CI  over  strongly  cooled  ICl^.  By 
adding  I  to  liquid  CI,  Hannay  (C.  J.  35,  1G9) 
obtained  a  reddish  liquid  when  the  elements 
were  present  in  the  ratio  I  :  5C1,  but  on  removing 
pressure  or  raising  temperature  CI  was  at  once 
evolved. 

Iodine  monochloride.  ICl.  Mol.  w.  161'9. 
[2-l-2°] ;  (101-3°) ;  S.G.  °°  3-18223  (Thorpe,  C.  J. 
37,  174).  H.F.  [I,  CI]  =  2,100  (solid  ICl  from 
gaseous  CI  and  solid  I),  G,700  (solid  ICl  from 
gaseous  constituents)  (Berthelot,  A.  Ch.  [5]  21, 
370).  V,D.  80-29  at  120°,  83-2  at  512°  (Hannay, 
C.  J.  [2]  11,  819).  Absorption-spectrum  of 
vapour  V.  Gernez,  C.  R.  74,  GGO. 

Preparation. — 1.  By  passing  dry  CI  over 
carefully  dried  I  till  liquefaction  occurs  and 
purifying  by  distillation  with  a  gram  or 
two  of  I. — 2.  By  heating  an  intimate  mixture 
of  I  with  4  parts  KCIO3  and  distilling  the 
product  from  powdered  KCIO3  (I,  +  3KC10, 
=  KCIO^  +  KIO3  +  KCl  4-  0,  +  ICl).  -  3.  By  boiling 
I  with  excess  of  aqua  regia,  diluting  with  water, 
shaking  with  ether  and  evaporating  the  ethereal 
liquid  (Bunsen,  A.  84,  1). 

Properties. — ICl  seems  to  exist  in  two  forms; 
a  reddish-brown  oily  liquid  (Gay-Lussac,  A.Ch. 
91,  5),  and  a  hyacinth-red  solid  (Schiitzenberger, 
Z.  5,  1).  Thorpe  (C.  /.  37,  175)  says  that  ICl 
remains  liquid  in  a  closed  vessel  for  weeks  even 
in  a  freezing  mixture  but  solidifies  on  addition 
of  a  minute  fragment  of  ICl,.  If  the  liquid  ICl 
is  exposed  to  the  air  it  solidifies  after  a  time 
and  is  partially  changed  to  ICI3  and  I  {cf.  Han- 
nay, C.  J.  [2]  11,  815  ;  Bornemann,^.  189, 183). 
According  to  Stortenbeker  {R.  T.  G.  7,  152),  two 
forms  of  solid  ICl  exist,  one  forming  dark-red 
needles  melting  c.  27°  obtained  by  cooling  the 
liquid  ICl  to  —  25°,  and  another  crystallising  in 
dark-red  plates  melting  at  c.  14°  obtained  by 
crystallising  the  liquid  between  — 10°  and  -1-  5°. 
ICl  smells  of  I  and  CI,  it  attacks  all  mucous 
membranes  rapidly  and  forms  very  bad  sores  if 
let  fall  on  the  skin  ;  decolourises  indigo,  does  not 
give  blue  colour  with  starch  {cf.  Christomanos, 
B.  9,  434).  ICl  dissolves  in  alcohol,  also  in 
HClAq.  Can  be  distilled  with  only  very  slight 
decomposition  (Schiitzenberger,  Z.  5,  1  ;  cf. 
Bornemann,  A.  189,  183). 

Reactions. — 1.  TFaifr  decomposes  ICl  forming 
HCl,  HIO3,  and  I  (Hannay,  C.  J.  [2]  11,  820). 
According  to  Schiitzenberger  {I.e.)  a  compound 
ICl.HCl  is  formed  (besides  HIO3  and  I)  by  the 
reaction  of  water  with  ICl  {cf.  also  Trapp,  J. 
1854.  310;  and  Bornemann,  A.  189,  184).— 
2.  Potash  sohition  produces  KIO3  and  KI  with 
separation  of  I  (H  ,  I.e.). — 3.  Ammonia  solution 
forms  NH_,Cl,and  N  iodide  which  combines  with 
a  portion  of  the  NH3  (Bunsen,  A.  84,  1). — 
4.  Distilled  repeatedly  with  potassium  iodide, 
KCl  and  I  are  formed. — 5.  Dissolves  in  carbon 
disxdphide\  when  a  saturated  solutionis  distilled 
CCl,  and  CSCl,  are  formed  (H.,  Z.c.).— 6.  With 
many  metals  ICl  reacts  to  form  chlorides  and 
iodides  (H.,  Z.c),  e.g.  with  Hg,  Sn,  Sb,  Bi,  Al, 
Mg,  Na. — 7.  With  viereuric  oxide,  cupric  oxide, 
Sitid  lead  peroxide,  loxxai  chlorides  and  iodides 
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with  evolution  of  0  and  separation  cf  I. — 

8.  Hypochlorites  and  chlorates  produce  iodatea 
with  evolution  of  CI  (Henry,  B.  3,  892).— 9.  Mer- 
curie  chloride  forms  a  pp.  of  Hgl,  (Kane,  J.  pr. 
11,250). — 10.  Stannous  chloride  produces  SnCl^ 
and  Snij. 

Combination. — With  hydrogen  chloride  to 
form  HCl. ICl ;  a  yellow,  volatile,  unstable  com- 
pound ;  produced  by  dissolving  ICl  in  water, 
extracting  with  ether,  and  evaporating  (Schiitz. 
enberger,  C.  R.  84,  389). 

Iodine  trichloride  ICl,  Mol.  w.  unknown; 
decomposed  by  heat  to  ICl  and  CI.  S.G.  0. 
3-1107  (Christomanos,  B.  10,  789).  [25°]  (Trapp. 
/.  1854.  310)  ;  [33°]  (Christomanos,  I.e.).  H.F. 
(Berthelot,  4.  Ch.  [5]  21,  370)  [I,  CP]  =  21,700 
solid  ICI3  from  gaseous  constituents ;  16,300 
solid  product  from  solid  I  and  gaseous  CI ; 
[ICl,  CP]  =  9,500  sohd  product  from  solid  ICl 
and  gaseous  CI.  According  to  Brenken  {B.  8, 
487)  ICI3  is  partially  decomposed  when  it  ia 
melted.  Stortenbeker  {R.  T.  G.  7,  152)  gives 
M.P.  as  varying  from  20°  to  G0°,  but  says  that 
at  pressure  of  16  atmos.  the  M.P.  is  definite  and 
=  101°. 

Preparation. — 1.  By  leading  excess  of  dry 
CI  over  I  or  ICl  until  yellowish-red  crystals  are 
formed,  and  then  subliming  at  as  low  a  tem- 
perature as  possible  in  a  stream  of  CI  (Brenken, 
B.  8,  487).— 2.  By  the  action  of  HCl  on  warm 
powdered  HIO, ;  CI  is  evolved  (Ditte,  A.  156, 335). 
3.  By  the  action  of  PCI5  on  LO^.— 4.  Christo- 
manos  {B.  10,  434,789)  recommends  to  lead  dry 
CI  and  dry  HI  into  a  well-cooled  glass  receiver, 
keeping  the  CI  in  excess  (HI  +  4C1  =  HCl  +  ICI3;  if 
HI  is  in  excess  the  reaction  HI  4-  ICI3  =  HCl  -1-  2IC1 
occurs).  To  prepare  small  quantities  of  ICI3,  say, 
in  a  bulb  tube,  Christomanos  leads  dry  CI  through 
the  tube,  cools  the  place  where  the  ICI3  is  to  be 
deposited,  then  allows  dry  HI  to  stream  through 
the  tube,  and  finally  leads  dry  CI  again,  all  parta 
of  the  apparatus  being  gently  warmed  except  that 
where  the  ICI3  is  to  be  formed. 

Properties. — A  citron-yellow,  crystalline, 
deliquescent  solid.  Very  disagreeable  smell ; 
attacks  the  eyes  and  nose.  Can  be  kept  un- 
changed only  in  dry  CI  (Hannay  ;  Christomanos). 
In  air  sublimation  with  partial  decomposition 
begins  even  at  — 12°  (C).  Complete  decomposi- 
tion into  ICl  and  CI  occurs  at  c.  70°-80°,  even 
in  an  atmosphere  of  CI  at  pressure  of  760  mm. 
(Melikoff,  B.  8,  490).  According  to  Brenken 
{B.  8,  487)  ICI3  does  not  melt  when  heated,  but 
decomposes  even  in  an  atmosphere  of  CI  into 
ICl  and  CI  at  c.  25°,  the  temperature  varying 
according  to  the  pressure.  ICl,  is  sol.  water, 
with  partial  change  to  ICl,  HCl,  and  HIO,;  at 
100°  this  change  occurs  suddenly  and  completely 
(Bornemann,  B.  10,  121  ;  Christomanos,  I.e.). 
Sol.  benzene,  sol.  cone.  HjSO,. 

Reactions. — 1.  With  water  to  form  ICl,  HCl, 
and  HIO3;  in  cold  water  a  part  of  the  ICI3  remains 
unchanged ;  in  hot  water  the  change  is  com- 
plete ;  at  100°  it  occurs  very  rapidly. — 2.  With 
caustic  alhalis,  chloride  and  iodide,  chlorate  and 
iodate,  of  the  alkali  are  i^roduced  (Christomanos, 
I.e.). — 3.  With  excess  of  ammonia,  NH|C1,  NH^I, 
and  NI3  are  formed  (C.).—  4.  Nitric  acid  produces 
CI  and  I  (C.).— 5.  TTi/drogcn  iodide  in  excess 
forms  ICl  and  HCl  (C.).— b.  Carbon  disxilphide 
produces  some  S  chloride,  the  solution  contains 
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SL.kI  (C.)  (c/.  Weber,  P.  128,  459).— 7.  Carbon 
dioxide  passed  over  ICI3  forms  a  little  COOL  (C). 
8.  ICl^Aq  shaken  with  silver  oxide  forms  AgCl 
and  HIO3,  heated  with  excess  of  Ag.O,  Ag 
periodate  (Philipp,  B.  3,  4). — 9.  Hydrogen  has 
no  action  at  the  ordinary  temperature ;  when 
the  ICI3  is  dightly  warmed  HCl  +  ICl  are  pro- 
duced ;  at  a  higher  temperature  HCl,  HI,  and  I 
are  obtained  (C.).— 10.  Potassium  and  phos- 
plioriis  burn  in  IC1„  forming  chlorides  and 
iodides  (C). — 11.  ICI3  oxidises  hot  sulphurous 
acid  solution  to  SOjAq,  and  hot  ferrous  sulphate 
solution  to  ferric  sulphate  (C). — 12.  On  carbon 
compounds  the  action  of  ICl,  is  to  chlorinate ; 
e.g.  CJEIjO.,  even  in  the  dark  forms  C,_,H.,C102 
with  simultaneous  production  of  HCl  and  ICl. 

Iodine,  cyanides  of.  Better  called  Cyanogen 
IODIDE,  V.  vol.  ii.  p.  313 ;  and  Cyahdeic  iodide, 
V.  vol.  ii.  p.  320. 

Iodine,  fluoride  of.  IP^.  A  colourless, 
strongly  smelling  and  fuming  liquid ;  does  not 
solidify  at  —20°;  obtained  by  decomposing  AgF 
by  I.  Attacks  glass  and  Si  at  red  heat ;  no 
action  on  Hg  or  Pt ;  decomposed  by  water  to 
HIO3  and  HF  (Gore,  0.  N.  24,  291 ;  Maclvor, 
a.  N.  32,  232). 

Iodine,  hydride  of,  v.  Iodhtdeic  acid,  p.  11, 

Iodine,  nitride  of.  Better  called  Nitrogen 
iodide  (q.  V.  in  this  vol.). 

Iodine,  oxides  of.  The  only  oxide  of  I 
which  has  been  certainly  isolated  is  I  Jd^ ;  the 
existence  of  lOo  is  probable.  Other  oxides  have 
been  described,  but  the  proofs  of  their  isolation 
are  very  meagre.  I  and  O  do  not  combine 
directly  ;  Wehsarg  (B.  17,  2896)  passed  I  and  0 
over  spongy  Pt  heated  to  c.  300°  without  obtain- 
ing any  compound.  According  to  Ogier  (C.  B. 
86,  722)  when  a  mixture  of  I  vapour  and  0  is 
submitted  to  the  silent  electric  discharge  all  the 
oxides  of  I  are  produced.  IjOj  is  the  anhydride 
of  HIO3,  which  acid  is  known  as  a  definite  stable 
solid ;  IO2  (if  it  exists)  is  not  an  anhydride,  it  is 
said  to  combine  with  HoSOj.  The  hypothetical 
anhydride  of  periodic  acid,  JoO.,  has  not  been 
isolated.  The  heat  of  formation  of  I2O5  is  a 
large  positive  quantity  =  c.  45,000.  I2O5  is  a 
much  more  stable  body  than  any  of  the  oxides 
of  Cl;  no  oxide  of  Br  or  F  has  been  isolated. 

Iodine  pentoxtde.  I^Oj.  (Iodic  anhydride.) 
Mol.  w.  unknown,  as  oxide  has  not  been  gasified. 
S.G. 4-487  (Ditte,  A.  Ch.  [4]  21,  5) ;  S.G.  22 
4-7987  (Kammerer,  J.  pr.  79,  94).  C.E.  0°-51o 
=  -000066.  H.F.  from  solid  I  [P,  0'']  =  45,029  ; 
[I^  0%  Aci]=  43,237;  [PO"',  Aq]= -1,792  (Th. 
2,  164).  S.  =  187-4  at  13°  ;  S.G.  of  this  solution 
=  2-1269  (Kammerer,  P.  138,  390).  A  white 
crystalline  solid ;  crystals  belong  to  trimetric 
system  (Schabus,  J.  1854.  310).  Produced  by 
slowly  heating  dry  HIO3  to  170°.  Melts  when 
heated  to  c.  300°,  with  decomposition  into  I  and 
O.  When  HIO3  crystallises  from  solutions  con- 
taining H._,SOj,  crystals  of  I^O^  are  said  to  ac- 
company the  HIO3  (Rammelsberg).  Sol.  water  ; 
insol.  ether,  alcohol,  CHCI3,  CS,,  or  C^H^  (Ditte, 
C.  B.  70,  621).  I2O5  dissolves  in  water  to  form 
HIO3.  The  general  reactions  of  1,0-  are  those  of 
an  oxidiser  :  CO  passed  over  warmed  1,0,^  forms 
CO.  and  I ;  SO^  gives  SO, ;  II.S  produces  HI, 
IIJO,  S,  and  I ;  HCl  forms  ICl,  and  H^O  ;  NH3 
oa  heating  gives  H^O,  N,  and  I  (Ditte,  l.c.).  NO 


does  not  react  with  I^Oj  (Kammerei*,  pr.  79, 
94). 

Combinations. — 1.  According  to  Kammerer 
(J.  pr.  83,  72)  when  dry  SO,  is  passed  over  I2O5 
heated  to  100°,  a  part  of  the  S0._,  is  oxidised  to 
SO3,  a  little  I  being  separated,  and  then  a  yellow 
crystalline  compound  5I,05.S03  is  formed.  As 
soon  as  the  compound  is  formed  the  SO,  must  be 
stopped.  The  compound  is  decomposed  by  mois- 
ture, even  by  exposure  to  ordinary  air.  Ditte 
(C.  B.  70,  621)  says  that  in  this  reaction  only  I 
and  SO3  are  produced.  According  to  Weber 
{B.  20,  87)  the  compound  LO^.SSO,  is  formed 
by  heating  the  constituents  in  a  sealed  tube  to 
c.  60°,  and  pouring  off  excess  of  SO3 ;  the  com- 
pound is  decomposed  above  60'.— 2.  By  heating 
HIO3  slowly  to  30°-40°,  or  more  quickly  to  130°, 
the  hydrate  3l205.K,0  is  said  to  be  formed.  Ditte, 
however,  says  this  is  only  a  mixture  of  I^Os  and 
HIO3. 

Nitroso-derivative{?).By  treating  perfectly 
dry  finely-powdered  I  witli  c.  10  times  its  weight 
of  the  most  cone.  HNOaAq,  or  a  mixture  of 
equal  parts  of  cone.  HN03Aq  and  H.SOj,  a  loose 
flocculent  yellow  powder  is  obtained.  This  sub- 
stance was  regarded  by  Millon  (/.  pr,  34,  319)  to 
be  a  compound  of  I,  0,  and  HNO3 ;  according  to 
Kammerer  (J.  pr.  83,  65)  it  is  l204(NO)2,  but  no 
analyses  are  given.  The  substance  is  extremely 
unstable,  it  cannot  be  dried  over  CaO  without 
decomposition;  it  is  decomposed  by  water  to 
HNO3,  HIO3,  and  I.  Heated  in  CO,,  NO2  and 
I2O4  are  formed. 

Iodine  dioxide  or  tetroxide.  IOj  or  I2O4. 
This  substance  probably  exists  as  a  definite 
compound.  One  part  of  perfectly  dry  I  is  rubbed 
in  a  basin  with  10-12  pts.  cone.  HNOjAq  S.G, 
at  least  1-486,  until  a  loose  flocculent  yellow 
powder  is  produced  {v.  supra)  ;  excess  of  acid  is 
poured  off,  the  powder  is  placed  in  a  funnel 
stopped  with  asbestos,  and  is  then  dried  on  a 
porous  tile,  and  finally  over  lime ;  HIO.,  and  I 
are  then  removed  by  washing  with  water  and 
then  with  alcohol  (Millon,  J.pr.  34,  319,  337), 
lOo  is  described  as  a  sulphur-yellow  powder,  un- 
changed in  air,  decomposed  to  I  and  HIO3 
by  heating  in  air  to  170°-180°,  insol.  cold  water, 
but  decomposed  by  boiling  water  giving  I  and 
HIO3,  not  acted  on  by  alcohol.  Warm  HNO3 
produces  HIO3  and  I ;  but  H,,SO,  dissolves  the 
substance,  and  on  cooling  crystals  of  H^SOj.IOj 
separate ;  HClAq  forms  ICl  and  Cl ;  aqueous 
alkali  solutions  produce  iodates,  but  alcoholic 
solutions  of  alkalis  are  said  to  form  red  liquids 
containing  very  unstable  compounds. 

Other  compounds  of  iodine  and  oxygen  have 
been  described,  but  it  is  very  doubtful  whether 
any  definite  compound  except  I2O5  and  probably 
IO2  has  been  isolated.  By  the  action  of  ozone 
on  I,.' Andrews  a.  Tait  obtained  a  yellow  powder ; 
supposed  by  some  chemists  to  be  1^0  (A.  a.  T, 
Pr.  9,  608  ;  no  analyses  given).  Ogier  (C.  B. 
85,  957)  asserted  the  formation  of  1,03  by  the 
action  of  ozonised  O  on  I ;  he  described  it  as  a 
yellow  deliquescent  powder,  decomposing  at  125°- 
130°,  with  evolution  of  I  and  O,  giving  HIOj 
and  I  with  water.  Millon  (/.  pr.  34,  336)  sup- 
posed he  had  obtained  l,„0,g  by  exposing  to  moist 
air  the  product  of  boiling  I.fi^  with  cone.  H2SO4 
until  both  I  and  O  were  coming  otf.  Kammerer, 
(/.  pr.  83,  73)  treated  Ifi^  with  SO^,  and  by 
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washing  tlie  product  with  alcohol  and  water  ob- 
tained a  brownish-yellow  powder  supposed  to  be 
I,jO,3.  These  substances  were  probably  mixtures. 
Bengieser  [in  1836]  {A.  17,  254)  says  that  by 
heating  H-IO^  (i\  Periodic  acid)  to  100°  it  loses 
water,  and  that  at  c.  180'  O  is  evolved  and  I.Oj 
remains;  possibly  I.,0,  may  be  formedat  c.  160^; 
but  Eammelsberg  (J.  pr.  103,  278)  says  that  de- 
composition of  H-IOrt  begins  at  133'^,  and  Lang- 
lois  (.J.  pr.  56,  36)  puts  the  decomposition  tem- 
perature at  130^. 

Iodine,  oxyacids  of,  The  only  oxyaciJg  of  I 
which  are  certainly  known  are  HIO,  and  H  JO^; 
both  are  solids.  There  are  indications  of  the 
existence  of  HIO  in  aiiueous  solution,  but  neither 
this  acid  nor  any  of  its  salts  has  been  actually 
isolated.  The  periodic  acid  corresponding  with 
HCIO,  has  not  been  isolated,  but  many  salts  of 
the  form  M'lO^are  known  ;  the  periodates  form 
several  complex  series  of  salts  whereas  all  the  per- 
chlorates  belong  to  the  series  M'ClOi.  HIO,,  is 
a  product  of  the  action  of  many  oxidisers  on  I, 
e.g.  HNO„  CI  in  presence  of  H,0,  KOHAq.  This 
acid  or  an  iodate  is  also  formed  by  digesting 
MgO,  HgO,  or  Ag.O  with  I  and  H,0,  or  by  shak- 
ing up  AgNO.,  with  an  alcoholic  solution  of  I. 
Electrolysis  of  lAq  or  HIAq  yields  HIO.,.  Iodides 
dissolved  in  water  are  oxidised  by  KMnO,Aq, 
and  by  bleaching  powder,  to  iodatos.  HIO.,  is 
produced  by  heating  solutions  of  HCIO^,  HCIO.^, 
HCIO,  or  HBrO,  with  I.  If  these  reactions  are 
compared  with  those  whereby  bromic  and  chloric 
acids  are  obtained  (vol.  i.  p.  537,  and  vol.  ii. 
p.  15)  it  is  seen  that  it  is  more  easy  to  pass 
from  less  oxidised,  or  non-oxidised,  compounds 
of  I  to  HIO:,  than  from  corresponding  com- 
pounds of  CI  or  Br  to  HCIO,,  or  HBrO,.  The 
heat  of  formation  of  HIO,  is  much  greater  than 
that  of  HI,  whereas  the  heats  of  formation  of 
HCIO,  and  HBrO,  are  considerably  less  than 
those  of  HCl  and  HBr:— [H,  I,  Aq]  =  13,170; 
[H,  I,  0',Aq]  =  55,800  (c/.vol.  ii.p.COS).  Periodic 
acid  and  its  salts  are  stable  compounds  ;  they 
are  more  readily  formed  by  oxidation  pro- 
cesses than  perchlorates,  e.g.  passing  I  vapour 
with  0  over  heated  BaO  produces  Ba  periodate, 
and  passing  CI  into  an  alkaline  iodate  in  presence 
of  alkali  produces  an  alkaline  i3eriodate.  The 
anhydride  of  iodic  acid,  I^.O^,  is  known  as  a  stable 
solid ;  but  the  anhydride  of  periodic  acid,  1^,0;, 
has  not  been  isolated  {v.  supra,  Iodine,  oxides  of). 

Detection  and  estimation  of  iodatcs  and 
2')criodates. — lodates  are  detected  by  mixing 
with  an  alkaline  iodide,  adding  a  little  starch 
paste,  and  a  few  drops  of  a  weak  acid,  e.g.  tar- 
taric acid,  when  I  is  set  free  and  colours  the 
starch  blue.  Periodates  give  a  brown  pp.  of 
AglOj  on  addition  of  AgNO,  in  presence  of 
UNO,.  Periodates  may  be  separated  from  iodates 
by  PPg.  both  as  Ba  salts  and  digesting  pp. 
with  NH,  carbonate,  when  Ba  periodate  re- 
mains unchanged,  but  the  iodate  is  converted 
into  BaCO,.  lodates  may  be  estimated  by  reduc- 
tion to  iodides  by  moans  of  SO.,  or  SH,„  and 
ppn.  with  AgNO,;  or  by  digesting  with  KI  and 
a  little  HCl,  when  CI  is  set  free  and  decomposes 
the  KI,  giving  free  I  which  is  determined  volu- 
motrically.  Periodates  may  be  estimated  by  a 
similar  method  (u.  Kimmins,  C.  J.  51,  361). 

Hvro-ioDous  ACID  and  Hypo-iodites.  Neither 
the  acid  nor  any  of  its  salts  has  been  isolated. 
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According  to  Kone  (P.  Gt3,  302  ;  Lippmann,  B. 
7,  1773)  the  solution  obtained  by  shaking  an 
alcoholic  solution  of  I  with  ppd.  HgO  probably 
contains  hypo-iodous  acid,  but  this  acid  quickly 
decomposes  to  HIO,  and  I.  When  I  is  added  to 
KOHAq  or  NaOHAq  a  yellowish  liquid  is  ob- 
tained, which  bleaches  indigo,  gives  a  blue  colour 
with  starch,  and  is  decomposed  by  H._,0.jAq  with 
evolution  of  O  ;  on  heating,  iodide  and  iodate  are 
formed.  This  solution  probably  contains  KIO 
or  NalO  (Schonbein,  J.  })r.  81,  337 ;  Bertholot, 
B.  10,  900  ;  Van  Deventer  a.  Van't  Hoff,  C.  C. 
1888.  362).  Lunge  a.  Schock  (B.  15,  1883),  by 
the  action  of  I  on  CaO  susjicndod  in  water,  ob- 
tained a  colourless  solution  which  bleached  log- 
wood, litmus,  and  cochineal ;  gave  no  colour 
with  starch ;  addition  of  acids  separated  I ; 
H^O.,Aq  caused  evolution  of  O;  the  solution  de- 
composed slowly  in  the  dark,  more  rapidly  in 
sunlight,  but  even  on  boiling  for  some  hours  it 
was  only  partially  decomposed.  L.  a.  S.  suppose 
this  solution  to  contain  an  I  compound,  analo- 
gous with  bleaching  powder,  probably  Ca.OI.I. 

Iodic  acid;  a,ndi  lodates.  HIO,;  MIO,.  The 
acid  seems  to  have  been  first  obtained  by  Connel 
by  oxidising  I  by  cone,  nitric  acid  (New  Edin. 
Philos.  Journ.  10,  93,  337;  11,  72  ;  13,  281). 

Occurrence. — Sometimes  in  commercial  nitric 
acid  (Pettenkofer,  J.  1857.  581). 

Formation. — 1.  By  oxidising  I  by  very  cone. 
HNOjAq,  or  by  HBrO,Aq  (Kammerer,  /.  pr. 
79,  91),  or  HClO.Aq  (Davy,  S.  11,  68,  231; 
16,  343).— 2.  By  decomposing  Ba(IO,).,  by  the 
proper  quantity  of  H^SOjAq. — 3.  By  suspend- 
ing Agio,  in  water,  adding  an  equivalent 
quantity  of  I,  filtering  from  Agl,  and  evapo- 
rating to  dryness  (10AgIO,  +  i2I-f  6H.,0-hAq 
=  12HIO,Aq  +  10AgI;  Kammerer,  P.  138,390). 
The  Agio,  is  prepared  by  ppg.  NHJO,  by 
AgNO,,  and  the  NHJO,  is  made  by  digesting 
Ba(I0,)2  with  solution  of  NH^  carbonate. —  4. 
By  digesting  an  aqueous  or  alcoholic  solu- 
tion of  AgNO,  with  I  (10AgNO.,Aq4- 121  +  GH  O 
=  10HNO,Aq  +  lOAgI  +  2HI0,Aq  ;  Lassaigne,  J. 
Chim.  mid.  9,  508  ;  Weltzien,  A.  91,  43).— 5.  By 
decomposing  KIO,Aq  by  II^SiFjAq,  filtering,  and 
evaporating  to  dryness  ;  the  product  is  impure. — 
6.  By  leading  CI  into  water  containing  I  in  sus- 
pension ;  the  greater  the  dilution  the  greater 
the  quantity  of  CI  required  to  change  all 
the  I  into  HIO,  (cf.  Borncmann,  A.  189^  183 ; 
Sodini,  B.  9,  1126). — 7.  By  electrolysing  solu- 
tion of  I  or  HI  (Kiche,  C.  R.  46,  348).— 8.  By 
the  action  of  Au.,0,  on  I  in  presence  of  water 

(61  +  5Au.,03  -f  3H.,'0  +  A(i  =  6HI0,Aq  +  lOAu  ; 
Colin,  O.  A.  48,  280).— 9.  By  moistening  ICl, 
with  a  little  water  and  then  shaking  with  ether 
or  alcohol  (Liebig,  P.  24,  363).— 10.  Alkaline 
iodates  are  obtained  by  acting  on  I  with  caustic 
alkalis,  or  by  oxidising  alkaline  iodides  by 
KMnOjAqor  solution  of  bleaching  powder  (Hem- 
pel,  A.  107,  100 ;  Keinige,  Fr.  9,  39  ;  Reichardt, 
Ar.  Ph.  [3]  5,  109:  KIAq -f  2KMn04  +  H.,0 
=  KIO,Aq  -f  2MnO,  -f  2K0HAq  ; 
2KIAq  +  6Ca0Cl.Aq 

=  Ca(IO,).,-f  5CaCl,Aq-i-2KClAq).— 11.  ng(I0,)j 
is  obtained,  along  with  HgL,  by  shaking  I  with 
ppd.  HgO  suspended  in  water  (Colin,  G.  A.  48, 
280). 

Preparation.— 1.  About  5^10  grams  finely 
powdered  I  is  placed  in  a  large  flask,  twice  its 
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weight  of  cone,  nitric  acid  S.G.  1-5  (not  fuming 
acid)  is  added,  and  the  bottom  of  the  flask  is 
gently  warmed  ;  the  I  is  gradually  oxidised  ;  by 
keeping  the  upper  parts  of  the  tiask  cool  any  I 
which  volatilises  is  prevented  from  escaping. 
After  a  time  the  acid  becomes  diluted,  it  is  then 
poured  olf,  fresh  acid  is  added,  and  the  oxidation 
is  continued  until  the  whole  of  the  I  has  been 
converted  into  white  crystals  of  HIO3.  The 
greater  part  of  the  acid  is  poured  off,  the  semi- 
liquid  mass  is  evaporated  to  dryness  in  a  basin, 
and  the  remaining  acid  is  removed  either  by  re- 
peated evaporations  with  water  or  by  heating  to 
100°-130°  in  an  air-current.  The  crystalline 
mass  may  be  dissolved  in  water  and  slowly  eva- 
porated to  the  crystallisation-point,  and  the  crys- 
tals heated  to  170°.— 2.  Two  pts.  cone.  H^SO, 
and  c.  8  pts.  water  are  added  to  9  pts.  finely 
powderedBa(IO.|).,,  the  whole  is  boiled  for  half -an- 
hour;  after  settling,  BaSO^  is  removed  by  filtra- 
tion, and  the  tiltrate  is  evaporated  until  HIO3 
separates  on  cooling  ;  the  crystals  are  dissolved 
in  water,  a  very  little  Ba(I0.,)2  is  added,  and  the 
liquid  is  evaporated  and  filtered,  Stas  says 
that  pure  HIO3  cannot  be  obtained  by  this  me- 
thod ;  the  crystals  always  contain  either 
Ba(I03)2  or  HjSO^.  The  Ba(IO.,),,  required  may 
be  prepared:  (1)  by  adding  BaCL.Aqto  NalOjAq 
obtained  by  passing  CI  into  water  containing  I 
in  suspension,  till  the  I  is  all  dissolved,  then 
adding  NajCOj  till  neutral,  and  again  passing  in 
CI  (Liebig,  P.  24,  363);  (2)  by  suspending  I  in 
bet  saturated  BaOAq  and  passing  CI  into  the 
liquid  (Kiimmerer,  J.  1860.  94) ;  (3)  by  adding 
rather  more  than  the  equivalent  quantity  of  I  to 
hot  cone.  KClOjAq,  apd  then  a  few  drops  of 
nitric  acid,  CI  is  freely  evolved,  and  KIO.,  crys- 
tallises on  cooling,  the  salt  is  recrystallised  once 
and  decomposed  byBaCl,,A(^. — 3.  NHJOais  pre- 
pared by  digesting  Ba(I03)2  with  NH,  carbonate 
solution,  filtering,  and  crystallising;  AgNO.,Aq 
is  added  to  a  solution  of  the  NHjIO^  and  the 
AglOj  obtained  is  collected  and  washed;  the 
AglOj  is  suspended  in  water  and  I  is  added  in  the 
ratio  of  1  gram  to  1-857  grams  of  the  AglO  , ;  the 
reaction  lOAglOs  +  121  +  OHjO  =  I2HIO3  +  iOAgI 
proceeds  when  the  liquid  is  warmed  on  the 
water-bath  ;  Agl  is  removed  by  filtration  and  the 
liquid  is  evaporated  to  dryness  and  the  residue 
heated  to  c.  170°  (Kiimmerer,  P.  138,  390). 

Properties. — HIO3  forms  colourless  trimetric 
crystals ;  a:b:G  =  •589:1:1-1903  (Eammelsberg, 
P.  90,  12) ;  a:b:c  =  -9388:1:1-3181  (Schabus,  J. 
1854.  310).  It  is  doubtful  whether  HIO,  shows 
dimorphism  or  not  {v.  Eammelsberg,  Handbuch 
dar  KrystaU.-physikal.  Cltcmie,  i.  41).  Thomsen 
gives  the  following  thermal  data  {Th.  2,  163) : — 
[H,  I,  0^]  =  67,963  ;  [HIO\  Aq]  =  -  2,166  ; 
irO\  H-0]  =  2,540.  S.G.  2  4-629  (Ditte,  C.  B. 
70,  621).  Very  soluble  in  water ;  most  cone, 
solution,  according  to  Kiimmerer,  contains  68-51 


p.c.  HIO„ 

boils  at  100°,  and  has 

S.G.  2-1629. 

Kiimmerer  gives  the  following  table 

S.G.  at  U° 

P.c.  HIO, 
1-054 

S.G.  at  14« 

P.O.  HIO, 

1-0053 

1-4428 

36-89 

1-02C3 

5-27 

1-5371 

42-16 

1-0525 

10-54 

1-6315 

46-93 

1-1223 

15-51 

1-7356 

52-70 

1-2093 

21-08 

1-8689 

67-97 

1-2773 

26-35 

1-9954 

63-24 

1-3484 

31-63 

2-1269 

68-51 
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Thomsen  has  determined  the  volume-change 
attending  the  dilution  of  HI03Aq.  He  expresses 

it  by  the  formula  Ya  =  lHa  +  3d(l- ^ fsl^'l ) ; 

the  composition  of  the  solution  is  represented 
by  HI03.aH.^0 ;  the  volume  of  one  molecular 
weight  of  water  is  taken  as  18.  For  optical 
properties  of  HIO3  crystals  v.  Lang,  W.  A.  B. 
31.  S.H.  of  HIO3  =  -1625  (Ditte,  A.  Ch.  [4]  21, 
52).  Electrolysis  of  HIO3  produces  I  and  0 
(Magnus,  P.  102,  1 ;  Buff,  A.  110,  257). 

Reactions. — HIO3  reacts  as  an  energetic 
oxidiser.  1.  Most  noyi-mctals  are  oxidised  by 
HIOjAq  ;  e.g.  P  to  HjPO^,  As  to  HjAsO^,  B  to 
HBO,,  Si  at  250°  to  SiO,  (Ditte,  Bl.  1870.  318) ; 
S,  Se,  and  C  are  oxidised  by  heating  in  sealed 
tubes  with  HI03Aq,  S  to  H„SOj,  Se  to  H^SeOs, 
gas  coke  at  180°  and  anthracite  at  210°  to  CO, ; 
diamond  is  not  acted  on. — 2.  All  metals,  except 
the  Pt  metals  and  Au,  are  oxidised  by  HIOjAq. — 
3.  Sulphurous  acid  is  oxidised  to  H^SO, ;  sul- 
phuretted hydrogen  to  S  and  HI ;  the  lower 
oxides  of  nitrogen  to  HNO3. — 4.  Hydrochloria 
acid  forms  ICI3  and  CI. 

Combinations. — 1.  With  water  to  form 
2HIO3.9H2O ;  obtained  by  cooling  saturated 
HI03Aq  to  - 17°.— 2.  With  sulphuric  acid  ;  by 
dissolving  IllO.,  in  hot  cone.  HoSO,  and  cooling, 
crystals  of  2HIO3.3H2SO4  are  said  to  be  ob- 
tained ;  the  mother-liquor  deposits  other  com- 
pounds of  the  two  acids ;  if  H.,SOj.2H20  is  used 
crystals  of  3(H2S04.2H.,0).2HI03.2H20  are 
formed  ;  these  compounds  are  decomposed  by 
water  (Millon,  J.pr.  34,  321).  Crystalline  bodies, 
supposed  to  be  compounds  (Davy),  are  obtained 
by  mixing  cone.  HIOjAq  with  solutions  of  H3PO4 
and  HNO3. 

Basicity  and  formula  of  iodic  acid. — HIO3 
is  generally  looked  on  as  a  monobasic  acid, 
analogous  to  HCIO3  and  HBrOg.  Besides  the 
normal  K  salt  there  exist  two  acid  salts,  KHI^Oj 
and  KH2l30g ;  there  are  no  chlorates  or  bromates 
similar  to  these.  Iodic  acid  is  easily  decomposed 
by  heat  to  water  and  the  anhydride  I2O5 ;  such 
a  reaction  does  not  usually  occur  with  monobasic 
acids.  Iodic  acid  is  isomorphous  with  the  dibasic 
acids,  succinic  and  itaconic.  The  chlorates  and 
bromates  as  a  class  are  easily  soluble  in  water  ; 
the  iodates  are  very  slightly  soluble.  The  ther- 
mal phenomena  attending  the  formation  ot  the 
three  acids,  HCIO3,  HBrOj,  and  HIO3,  mark  ofE 
HIO3  from  the  two  others,  thus : — 

[H,Cl,Aq]  =  39,320      [H,Cl,0',Aq]  =  23,940 
[H,Br,Aq]  =  28,380      [H,Br,O^Aq]  =  12,420 
[H,I,Aq]  =  13,170       [H,I,O^Aq]  =  65,800 

The  heat  of  formation  of  the  acid  HX  decreases 
as  the  atomic  weight  of  X  increases,  whereas  ia 
the  series  of  oxyacids  the  heat  of  formation  de- 
creases from  CI  to  Br,  but  then  increases  very 
largely  from  Br  to  I.  A  similar  variation  is 
shown  in  the  K  salts,  thus  : — 

[K,C1]  =  105,610         [K,C1,0']=  95,840 
[K,Br]=  95,310         [K,Br,0^]=  84,062 
[K,I]=  80,130  [K,I,0'J  =  124,489 

The  iodates  are  not  generally  isomorphous 
with  the  chlorates  and  bromates.  Thomsen 
says  the  only  case  of  isomorphism  is  presented 
by  the  Ba  salts.  There  is  no  doubt  that  the 
CQUstitution  of  periodic  acid  i«  very  different 
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from  tbat  of  perchloric  acid ;  but  Iodic  acid 
shows  some  fairly-marlied  analogies  with  periodic 
acid.  Thus,  if  one  molecular  proportion  of 
HilOg  (228  grams)  is  dissolved  in  80H,O  (IMO 
grams),  the  volume  of  the  solution  is  1,440  +  GO'2 
---  1500'2  c.c. ;  if  the  molecular  weight  of  iodic 
acid  is  taken  as  HJoO,;,  and  this  quantity  in 
grams  (352)  is  dissolved  in  80H,,O,  the  volume 
of  the  solution  is  1440  +  59-9  =  1499-9  c.c.  In 
other  words,  one  molecular  proportion  of  HJO^, 
dissolved  in  80  molecular  proportions  of  water, 
produces  the  same  expansion  of  the  liquid  as  is 
produced  by  one  molecular  pro^oortion  of  iodic 
acid,  provided  the  formula  of  this  acid  is  taken  to 
be  H^I.^O,;.  The  foregoing  are  the  chief  arguments 
brought  forward  by  Thomson  for  establishing  a 
difference  between  the  constitutions  of  iodic 
acid  on  the  one  band  and  chloric  and  bromic 
acids  on  the  other  hand,  and  for  showing  that 
iodic  and  periodic  acids  are  closely  related  (Th. 
2,  168,  42:5). 

The  heats  of  neutralisation  of  HCIO3, 
HBrO,,  and  HIO.,  are  practically  identical  {Th. 
1,  242).  When  NaOHAq  is  added  to  NalO,  a 
very  small  quantity  of  heat  is  developed,  about 
4  p.c.  of  the  total  heat  of  neutralisation ;  but 
the  reaction  of  NaOH  with  the  monosodium 
salt  of  an  undoubted  dibasic  acid  is  always  ac- 
companied by  the  production  of  as  much,  or 
nearly  as  much,  heat  as  attends  the  addition 
of  the  first  molecular  weight  of  NaOH  to  the 
acid.  If  iodic  acid  is  regarded  as  dibasic,  then 
the  salt  KHJjO,,  must  be  looked  on  as  either 
a  compound  of  the  normal  salt  K,I„0„  with 
2H,I,0,  (2KH,,I,0„==K.;IA-2H,,IA).  or  as  the 
acid  salt  of  a  hypothetical  acid  H-JjO,,. 

On  the  whole  there  appear  to  be  marked  dif- 
ferences between  the  oxyacids  of  I  and  those  of 
CI  and  Br.  The  oxyacids  of  I  form  more  com- 
plex salts  than  those  of  the  other  halogens.  The 
constitution  of  the  iodates  and  periodates  can- 
not be  settled  by  defining  the  basicities  of  the 
acids  HIO.,  and  H^IO^.  Several  series  of  period- 
ates certainly  exist,  and  there  is  probably  more 
than  a  single  series  of  iodates. 

The  salts  KHI,0,  and  KH  J.Og  may  of 
course  be  formulated  as  K,0.2I,0^.H,0  and 
X.fiM.fiy2H,0  respectively. 

Iodates.  These  salts  are  formed  by  neu- 
tralising HIO3  by  bases,  or  in  some  cases  by 
oxidising  I  in  presence  of  a  base  {v.  Iodic  acid, 
Formation,  Nos.  10  and  11),  or  by  double  decom- 
position from  the  alkali  iodates.  The  iodates 
are  generally  insoluble  or  slightly  sol.  in  water  ; 
the  alkali  iodates  are  readily  soluble ;  KIO^, 
however,  is  only  slightly  soluble  (S.  at  20^  =  c.  8). 
The  iodates  are  decomposed  by  heat,  generally 
giving  a  mixture  of  metallic  iodide  and  oxide, 
sometimes  iodide  only.  Solutions  of  iodates  are 
more  easily  reduced  than  chlorates ;  reduction 
of  KIO.jAq  is  brought  about  by  SO„Aq  or  SH„Aq ; 
with  HIAq  iodates  give  I  and  metallic  iodide  ; 
with  HClAq  they  give  ICI3,  CI,  H,,0,  and  metallic 
chloride  ;  dilute  H.SO^  produces' HIO3. 

The  following  are  the  chief  memoirs  on 
iodates  ;  they  are  referred  to  by  numbers  in  the 
following  descriptions  :— (1)  Bell,  J.  1871.  298  : 
(2)  Berthelot,  C.  R.  84,  1403 :  (3)  Cameron,  J. 
1876.  284  :  (4)  Clarke,  J.  1877.43,  267  :  (5)  Con- 
nel,  S.  62,  493:  (6)  Ditte,  C.  B.  70,  621: 
(7)  Flight,  J.  1864.  147 :  (8)  Gay-Lussac,  0.  A. 


48,  24,  372  ;  49,  1,  211 :  (9)  Gorlach,  Fr.  1869. 
290 :  (10)  Grosourdy,  J.  Chim.  vud.  9,  423  : 
(11)  Henry,  B.  3,  893:  (12)  Ktimmerer,  J.  pr. 
79,  94;  (13)  Kremers,  J'^  81,  271;  97,  5;  99, 
443:  (14)  Ladenburg,  A.  135,  1:  (15)  Liebig, 
P.  24,  363:  (16)  Maiignac,  J.  1856.  296  : 
(17)  Melsens,  C.  C.  1872.  552  :  (18)  Millon, 
A.  Ch.  [3]  9,  400  ;  12,  330  ;  13,  29  :  (19)  Mitsch- 
erlich,  P.  11,  162  ;  17,  481  :  (20)  Naquet,  J. 
1860.401:  (21)  Pellagri,P.8,1357:  (22)  Penny, 
A.  37,  202:  (23)  Pleischl,  S.  45,  18:  (24)  Eam- 
melsberg,  P.  44,  515  ;  46,  159  ;  62,  416  ;  90,  12  ; 
115,  584;  125,  147;  134,  368,  499;  137,  305  : 
(25)  Schonbein,  J.  1857.  63  :  (26)  Serullas,  P. 
19,  97,  112  ;  20,  515 :  (27)  Sonnstadt,  J.  1872. 
187  :  (28)  Stas,  J.  1867.  162. 

Ammonium  iodate  NHJO,.  Lustrous  plates ; 
decompose  at  150° ;  S.  2-6  at  15'^  14-5  at  100°. 
S.G.  3-31-3-34.  Formed  by  action  of  NH.,Aq  on 
I,  or  of  HIO.Aq  on  NHjAq  or  (NHJ,CO,Aq 
(4,  24,  28). 

Barium  io  late  Ba(I03)2.H20.  By  dissolving 
I  or  ICI3  in  BaOAq  ;  or  by  ppg.  NalOjAq  by 
BaCl.j  or  Ba(NO.,),.  Lustrous  monoclinic  crystals, 
which  lose  H^O  at  130°,  and  when  strongly 
heated  form  Ba  periodate  Ba^LO,,.  S.G.  5-18-. 
5-28.  S.  -07  at  13-5°;  -15  at  100^  (4,  8,  10,  12, 
13,  16,  18,  24,  27). 

Calcium  iodate  Ca(I03).j.  Occurs  in  sea- 
water.  Formed  by  adding  CaCl  A(i  to  KIO.,Aq, 
or  HIO^Aq  to  Ca(N03),Aq.  By  action  of  bleach- 
ing  powder  on  KIAq  crystallises  with  6H.,0,  and 
from  KI03Aq  + Ca(N03)  Aq  with  4H,0  (Flight). 
Efflorescent  rhombic  crystals  ;  on  heating  gives 
mixture  of  CaO  and  Ca  i^eriodate ;  v.  insol. 
water  (6,  16,  18,  24,  27). 

Copper  iodates. — 1.  Cu(I0.|)._,.2H^0  ;  greonish- 
blue  pp.  by  mixing  cone.  NalOjAq  and  CuSO^Aq  ; 
salt  with  H„0  remains  on  warming.  S.  '33  cold, 
■65  at  100°."— 2.  3Cu(I03),.3Cu0.2H,0  ;  by  action 
of  HIOjAq  on  strongly-heated  CuO.  By  dis- 
solving (1)  in  NH.jAq  the  compound 
Cu(I03)2.4NH3.3H,0  is  formed  (18). 

Mercury  iodate  Hg(IO:,)...  By  warming 
freshly  ppd.  HgO  with  H103Aq,  or  adding 
HIO^Aq  to  Hg(N03),Aq  or  IIg(C,,H30,,),,Aq  (not 
by  adding  HIO,  to  HgCh).  White  powder ; 
insol.  water  (3). 

Potassium  iodates. — Normal  iodate  KIO3. 
Prepared  by  dissolving  I  in  KOHAq,  evaporating 
to  dryness,  and  dissolving  out  KI  by  alcohol 
S.G.  '81 ;  also  by  passing  CI  into  I  suspended  in 
water,  neutralising  by  KOHAq  and  evaporating. 
Stas  adds  li  pts.  KCIO,  to  semi-fluid  KI  in  a 
crucible,  dissolves,  on  cooling,  in  hot  water,  and 
recrystallises  the  KIO3  which  separates  (8,  16, 
17,  28).  Crystallises  in  cubical  forms.  S.G. 
3-975;  KIO^Aq  S.G.  1-0741  at  19-5°  contains 
9-08  KIO,  to  100  water  (13).  S.  at  -5°  5-3,  at 
9-5°  6-7,  at  14°  7-7,  at  22-2°  9-2,  at  45-8°  16-6,  at 
69-2°  27  (3).  Insol.  alcohol  S.G.  -81.  Poisonous. 
Decomposes,  at  higher  temperature  than  KCIO3, 
to  KI  and  O,  without  production  of  KIO, ; 
heated  with  MnO.,  forms  I,  O,  and  K,0  (8,  24, 
25).  KIOjAq  shaken  with  finely-divided  Fe  gives 
KI  (21).  From  solution  in  hot  dilute  H^SO^Aq 
rhombic  crystals  of  2KI03.H,0  separate,  which 
lose  H,0  at  190°  (6).  The  double  salt 
KIOj.KHSO,  is  obtained  by  heating  KIO3  in 
large  excess  of  dilute  H,,SO,Aq,  evaporating  at 
25°  until  KHJ;,0,  crystallises  out,  and  further 
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crystallising  the  mother-liquor  (16).  —  2.  Di- 
iodate  or  acidiodateKHIA (or  K,0.2IA-H,0). 
Obtained  by  half  neutralising  HIOjAq  by  KOHAq ; 
also  hy  acidifying  KIOjAq  by  HCl  and  ppg.  by 
alcohol ;  also  by  dissolving  KIO3  in  hot  dilute 
HNO^Aq  ((5, 18,  26).  Crystallises  in  three  forms, 
one  rhombic  and  two  monoolinic  (16).  S.  1'33 
at  15°  (26°).  Solution  reacts  acid.  Insol.  alco- 
hol. Loses  HjO  at  200°  (6).  Forms  a.  double 
salt  KHI.A-2KC1;  obtained  by  heating  KIO^ 
with  dilute  HClAq,  or  by  adding  to  ICljAq  less 
than  enough  KOHAq  to  saturate  it  (c.  ratio 
KOH:2ICl3)  and  allowing  to  evaporate  (16,21,26). 
3.  Tri-iodate  KHJA,  (or  K,0.3I,0,.2H,0). 
Formed  by  adding  a  large  excess  of  HIOjAq  to 
!KIO.,Aq  and  evaporating ;  also  by  heating  KIO3 
■with  large  excess  of  dilute  H^SO^Aq  and  evapo- 
rating at  25°.  Large  transparent  triclinic  crys- 
tals ;  lose  all  H.,0  at  200°.  8.  4  at  15°  (6,  16, 
24,26).  Berthelot  (2)  describes  a  basic  iodate 
KIO.i.K,0  obtained  by  heating  KI  in  O. 

Silver  iodate  AglOj.  Formed  by  ppg. 
AgNOjAq  by  HIO:,Aq  or  NalOjAq.  Crystallises 
from  NHjAq  in  monoclinic  crystals.  S.G.  5'4. 
Soluble  without  decomposition  in  dilute  HNO^Aq 
(4,  14,  16,  24,  28). 

Sodmm  iodate  NalO^.  Prepared  by  satura- 
ting 10  pts.  water  holding  1  pt.  I  in  suspension, 
■with  CI,  neutralising  by  Na^CO.,,  again  passing 
CI,  again  neutralising  by  NajCOj  and  passing  CI, 
and  so  on  ;  finally  the  solution  is  evaporated 
to  ^th  its  bulk  and  mixed  while  warm  with  half 
its  volume  of  alcohol ;  the  crystals  which  separate 
are  pressed  and  ■washed  with  alcohol  till  free 
from  NaCl  (15).  Crystallises  at  under  5°  with 
2H,0,  above  5°  ■with  H.,0 ;  at  70°  crystals  of 
KaiOj  form  ;  hydrates  with  8,  6,  and  3  H,0  are 
also  described  (6,  18,  24).  S.  2-52  at  0°,  33-9  at 
100°  (13).  Loses  0  and  I  when  heated  (15). 
According  to  Eammelsberg  (24),  a  compound  of 
NaT  with  Na^O.^  (6NaI.]Sfa20-,)  remains  on  heating 
NalOa.  With  cone.  HClAq,  CI  is  evolved,  and  a 
compound  of  HIO3  and  NaCl  remains  (6). 
Double  salts  with  Nal  are  obtained  by  eva- 
porating mixtures  of  NaIO.,Aq  with  NalAq  ; 
NaI.NaI0,.8H.,0,  Nal.NaiOj.lOH.O,  and 
3NaI.2NaiO3.2'0H,,O  are  described  (6, 16, 19,  24). 
The  existence  of  acid  iodates  is  denied  (6,  32; 
cf.  18,  22,  26). 

Besides  the  foregoing  iodates,  the  follow- 
ing have  been  prepared : — Cd(IO.,),  (24)  ; 
Co(I03)„.H.,0  and  Co(I03).,.6H..O  (4,  24)  fvarious 
Fe  iodates  (1,  5,  24);'  P^IO-jj  (23,  24); 
Mg(I03)2.4H.,0  (6,  16,  18);  Ni(I0,i),.H20  and 
Ni(I03),.6H..O  (4,  24)  ;  Sr(l6,),  (24)  ; 
Zn(I03)2.2H,0.  Iodates  of  Al,  Bi,  Ce,  Cr,  Di, 
Au,  La,  Li,  Mn,  Sr,  Sn,  U,  Y,  and  Zn  also  seem 
to  exist,  but  they  have  not  been  fully  investi- 
gated. 

Periodic  acid  and  Peeiodates.— The  only 
acid  which  has  been  isolated  is  HjIOg ;  but 
at  least  five  distinct  series  of  periodates  are 
known.  The  anhydride  of  periodic  acid  has  not 
been  obtained  ;  when  the  acid  ia  heated  it  loses 
HjO,  0,  and  I,  and  iodic  anhydride,  IjO^,  re- 
mains ;  Bengieser  in  1836  {A.  17,  254)  stated 
that  by  heating  periodic  acid  to  160°  it  lost 
water  of  crystallisation,  and  that  O  comes  off 
rapidly  at  180°  ;  but  according  to  Eammelsberg 
(J.^jr.  103,  278)  and  Langlois  (J.  pr.  56,  36)  de- 
composition begins  at  c.  130°. 


Periodic  acid  was  first  prepared  by  Magnus 
a.  Ammermiiller  {P.  28,  514)  ;  they  prepared  it 
by  reacting  on  AglO^  with  cold  water,  whereby 
the  acid  went  into  solution  and  another  A{j 
periodate,  Ag^Io03.3H^O,  remained. 

Formation. — By  the  action  of  I  on  cone. 
HClO^Aq  (Kiimmerer,  P.  138,  406,  410). 

Preparation. — 1.  Na.HjIOg  is  pirepared  by 
saturating  a  hot  solution  of  equal  parts  NaOH 
and  NaI03  with  CI,  concentrating,  and  allowing 
to  cool  (Langlois,  A.  Gli.  34,  257).  This  process 
yields  a  mixture  of  Na  JI.|IO^  and  Na,!!  JO^ ;  the 
latter  salt  is  more  soluble  and  may  be  removed 
by  long-continued  washing  with  cold  water 
(Kimmins,  G.  J.  51,  357),  but  it  is  not  necessary 
to  do  this  in  preparing  HjIOj.  The  Na  salt  is 
dissolved  in  water  with  addition  of  just  enough 
HNO3  to  form  a  clear  solution,  and  AgN03Aq  is 
added ;  a  brown  pp.  of  Ag^.HIO^  is  thus  obtained 
(Kimmins,  G.  J.  51,  358  ;  former  observers  said 
that  AgjIOg  or  AgJIjIO^  is  produced).  The 
brown  Ag  salt  is  suspended  in  water,  and  shaken 
with  Br ;  AgBr  ppts.,  and  H^IO,;  along  with 
HBrOa  goes  into  solution ;  the  filtrate  is  eva- 
porated to  the  crystallising  point,  whereby  HBrOj 
is  decomposed,  and  is  then  placed  over  H.,S04  in 
vacuo  (Kiimmerer,  P.  138,  390).— 2.  Ag^HIO^ 
prepared  as  described  in  1  is  dissolved  in  cone. 
HNOaAq,  and  the  solution  is  evaporated  at  100°, 
orange-red  crystals  of  AglO^.HoO  separate ;  by 
treatment  with  cold  water  this  salt  decomposes 
to  HjIOgAq,  and  Ag,l.,O^.SB..,0  which  may  be 
again  converted  into  AgI04  by  solution  in  cone. 
HNOjAq  and  evaporation  (Magnus  a.  Ammer- 
miiller, P.  28,  514). — 3.  Na^H.jIO^  prepared  as 
described  in  1,  and  mixed  with  NajHjIO,;,  is 
dissolved  in  as  little  dilute  HNOjAq  as  possible, 
Pb(N03)2Aq  is  added,  the  pp.  of  Pb  periodate 
(Pb3(l6=,)2,  Kimmins)  is  digested  with  rather  less 
dilute  H^SOjAq  than  suffices  to  decompose  it  all, 
and  the  liquid  is  filtered  and  evaporated  (Ben- 
gieser, A.  17,  254). 

Properties. — H^IO^ crystallises  in  transparent, 
colourless  prisms,  probably  monoclinic  (Eammels- 
berg). M.P.  133°  (Eammelsberg,  J.  pr.  103,  278), 
130°  (Langlois,  J.pr.  56,  36) ;  melting  is  accom- 
panied by  partial  decomposition  (Bengieser,  A. 
17,  254,  put  the  temperature  of  decomposition 
at  180°).  H.IOj  does  not  lose  weight  at  100°, 
nor  by  keejjing  over  H^SOj.  Very  deliquescent ; 
fairly  sol.  in  alcohol  ;  slightly  sol.  in  ether. 
Thomsen  {B.  7,  71;  Th.  2,  427)  gives  the  follow- 
ing data  for  S.G.  and  expansion  of  H^IO^Aq 


Rntio  of 
H,IO,:H,,0 

H,IO,.20H,O 
40  „ 
„     80  „ 
„  160  ,. 
.,  320  „ 


S.G.  of 

solution 

1-4008 
1-2165 
1-1121 
1-0570 
1-0288 


Expansion  for  each 
formiila-weiglit  of  acid 

69-77 

59-  30 
69-99 

60-  2 
COO 


The  volume  when  aH^O  is  present  is  ex- 
pressed by  the  formula  Va=  18a -f  59-6.  The 
following  thermal  data  are  taken  from  Thomsen 
(Th.  2,  166)  :—[H^I,0'^|  =  185,780;  [H^IO'.Aq]  = 
-1380;  [P,0',Aq]  =27,000.  HJO^Aq  exposed 
to  air  becomes  yellow,  and  smells  strongly  of 
ozone. 

Reactions. — HJO^Aq  reacts  as  an  energetic 
oxidiser ;  with  HCl  it  gives  CI  and  HIO3  (M.  a. 
A.,  I.e.) ;  with  P. and  JB.i  it  forms  PA  BiA 
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(Kiimmcrcr,  I.e.)  ;  C.,H|0,>,  C.H.O,,  and  many 
other  C  acids  are  oxidised  to  COj ;  SOjAq,  SH.,,  and 
HI  are  also  oxidised  ;  with  Zn,  Fe,  Hg,  and  Cu 
it  forms  ZnO,  FcaO,,  HgO,  and  Cu(I03)2  resjpec- 
tively  (Bengieser,  I.e.). 

Periodates.  Most  of  the  periodates  are  in- 
Boluble  in  water ;  they  are  generally  prepared 
from  the  Na  or  K  salts  by  double  decomposition 
from  solutions  acidified  with  HNO.j.  Slany  of 
them  are  decomposed  by  heat  giving  0  and 
metallic  iodides,  e.g.  KIO^,  AglO, ;  others  evolve 
0  and  I,  and  leave  either  oxide,  e.g.  salts  of 
Ni  and  Mg,  or  a  mixture  of  oxide  and  iodide, 
e.g.  salts  of  Pb,  Cu,  Cd  ;  Hg  salts  give  iodide  and 
Hg  ;  NH,  salts  decompose  explosively  to  I,  N,  0, 
and  H.^0.  Very  many  periodates  are  known  ; 
they  may  be  divided  into  several  classes ;  the 
following  scheme  presents  the  chief  classes  and 
the  chief  salts  in  each  class.  The  nomenclature 
is  that  adopted  in  Gmelin-Kraut's  Handbuch. 
All  the  acids  except  H-JO^  are  hypothetical ; 
formulfD  of  salts  are  given  here  without  water  of 
crystallisation ; — 


Ba,,(I0j2  is  obtained,  and  Ca(IO.,),,  undtrgocs  a 
similar  reaction.  The  salts  obtained  by  double 
decomposition  from  alkali  salts  of  the  ortho- 
series,  or  of  the  dimeso-  series,  usually  belong 
either  to  the  ortho-  or  meso-  series ;  thus  the 
following  salts  are  obtainett : — 

Starting  from  Na.jHjIO,   Starting  from  K.I^O, 


Cu„HIO„ 
FeHjIOs 
Pb,H,,(IO„), 
Ag.,H,IO„ 
CdHIOs 
Ag,HIO, 


ortho 


'Cu^HIO, 
Fe,(IO„),. 
Pb,H,(l6,), 
Ag,H,IO„ 
(CdHIO, 
meso  \  AgjHIOj 


When  a  salt  is  obtained  by  ppn.  from  an 
acidified  solution  of  an  alkali  salt,  the  series  to 
which  the  ppd.  salt  belongs  is  conditioned  by  the 
relative  quantity  of  acid  present ;  thus  when 
AgNOj  is  added  to  a  solution  of  Na„H,IOj;, 
KJ,Og  or  KIOj,  acidified  by  a  little  'HNO3, 
AgoHIOsis  obtained  ;  when  more  HNO3  is  present 
the  pp.  is  Ag.HsIO^ ;  and  when  cone,  acid  is  pre- 


Pehiodates. 


Ortho-penodales 

Meso-peHodates 

Dimeso-penoda  Ifs 

ifetn-periodnt/'S 

derived  from  H5IO, 

derived  from  H  JO, 

derived  from  IIJ..O, 

derived  from  HIO. 

(HJOa-H,0  =  HJO,) 

(2HJO„-3HsO  =  U.1,0,) 

(HJOe-2HjO  =  H10.) 

Ba,,(I0,)2 

Ba^ilO,), 

BaJjOg 

Ea(IO,), 

BeH„IO„ 

Cd,(IO,), 

Cd,I.,0<, 

Cd(IO,), 

Ca-,(I0,)2 

CdHIO. 

■  Caj.,0, 

Ca(IOJ., 

Cu^HIO, 

Pb:,(IO,), 

Cu.,I.,0., 

Fe(10,), 

I'e,(I0„)2 

Ni^ilOJ, 

FeHi-.Og 

Pb(IOJ, 

FeHjIOa 

K3IO, 

Mg,I,0, 

Agio, 

HgJO, 

Ag^HIO^ 
Sr,(IO,), 

Ni.J„0, 

Ag:,IO„ 

K,i„b, 

NalO, 

Ag,H,IO, 

KjHL'O, 
AgJ..O, 

Sr(IOJ, 

AgsHJO, 

Nafl.JO, 

NaJ.,03 

Na'.HJOj 

Sr^Ijbg 

Sr,(ld,)., 

Zn,I,0, 

Zn,(IO,),. 

Di-periodatps 

Dimeso-diperiodates 

Trimfso-periodatet 

tlorived  from  H,I,0,, 

derived  from  H,„TjO|, 

derived  from  H,„T„Oj, 

(2HJ0e-H,0  =  HJ^0, 

.) 

CSH.IjO,,  -  3H,0  =  H,„I,0„) 

(GIf.lOe-10HaO  =  H,J.O 

Cdj,0„ 

BaJ^O,, 

BaJ.Oj, 

Cu,I,0„ 

Agnjl40,j 

Sr^I^Oj, 

Mg,I,0„ 

HgAO,, 

Agj,0„ 

ZoJjO,, 

The  series  to  which  a  periodate  belongs 
seems  to  depend  partly  on  the  nature  of  the 
base,  and  to  a  large  extent  on  the  conditions 
of  preparation.  By  neutralising  HJO.Aq  by 
NaOHAq  Kammelsberg  (P.  134,  3G8,  499)  ob- 
tained NalOj  ;  by  neutralising  the  same  acid 
by  various  carbonates  the  following  salts  have 
been  obtained : — 


Orlho-seHes 

BeHjIOg 


Dimeso-  series 

Ca.J.Og 
Cu,I.,0, 
Mg^LO, 
Zn,IA 


Meta-  series 

Cd(IO,), 
Mg(IO,), 
Sr(IOJ, 


JM-  series 

Mg,I,0„ 
Zn,I,0„. 


By  passing  CI  into  a  hot  mixture  of  KIO.,  and 
KOH,  KIO„  K,I,Oi„  and  K^HI.O,  are  produced  ; 
but  the  Na  salts  formed  under  similar  conditions 
are  Na,H,IO„  Na^HJO,,  Na,I.,0„  and  per- 
haps NalO,.    By  heating  Ba(i03)2  the  salt 


sent  the  salt  AglO^  is  obtained.  Boiling  salts  of  the 
ortho-,  meso-,  or  dimeso-  series  with  HNO^Aq  as  a 
rule  produces  salts  of  the  meta-  series.  Acid  salts 
of  the  ortho-  series  are  changed  to  normal  salts  of 
the  meso-  or  dimeso-  series  by  heating,  and  acid 
salts  of  the  meso-  series  are  changed  to  normal 
salts  of  the  dimeso-  series  ;  thus  Pb3H,(I0,.)„  at 
275°  gives  Pb3(I05),  and  H,0,  and  Ag,,HI05  gives 
Ag,LO„  and  H,,0  at  300°.  Some  of  the  periodates 
show  very  distinctly  the  dillerence  between  so- 
called  '  water  of  crystallisation  '  and  '  water  of 
constitution ' ;  thus  Ag.^HIO,,  (which  might  be 
written  Agj2H,_,0|o)  and  AgjL^CH.^O  (which  also 
might  be  written  AgJ^H.O,,,)  are  quite  different 
bodies;  the  change  2Ag,HI0,  =  Ag J.,0,  +  H -O 
occurs  at  300°,  but  Ag,I,0,,.H,,0  loses  H„0  at 
130° ;  again  Ag^HjIO^  (which  might  be  written 
Ag|I,,H,j6|.^)  is  a  dark-red  pp.,  obtained  by  adding 
AgNOj  to  Na^HjIOii  in  a  slight  excess  of  HNOjAq, 


PERIODATES. 


whereas  AgJjOj.SHp  (which  also  might  be 
written  Ag^Lil^Oj^)  forms  light  yellow  crystals, 
and  is  obtained  by  treating  AglO^.H^O  with 
water.  As  a  rule  water  of  crystallisation  is  re- 
moved at  100°,  whereas  the  temiserature  of 
acid  salts  must  be  raised  to  270°-300°  before 
change  begins  with  evolution  of  water.  (For  a 
comparison  of  the  classes  of  periodates,  v.  Kim- 
mins,  C.  J.  55,  152.)  Thomsen  {Th.  1,  244)  has 
determined  the  heat  of  neutralisation  by  KOH  of 
H5IO5,  with  the  following  results  : — 


n 

[H'^IO'Aq,  n  KOHAq] 

diff. 

1 

5,150 

21,440 

2 

26,590 

3,150 

3 

29,740 

2,300 

5 

32,040 

From  these  results  Thomsen  concludes  that 
HjIOg  is  dibasic,  but  that  basic  salts  are  pro- 
duced when  more  than  2K0H  reacts.  To  ex- 
plain the  existence  of  many  of  the  periodates, 
Thomsen  prefers  to  double  the  formula  of  the 
acid  and  to  represent  it  as  normally  tetrabasic, 
thus  HiI^Oa.SHjO :  he  classifies  the  chief  period- 
ates as  follows ; — 

Normal  salts. 

Basic  salts. 
(1)  B",I,0,„.2H,.0     (2)  B",l20„.HjO 

(3)  E-y.o., 

The  existence  of  undoubted  acid  salts,  i.e.  salts 
in  which  the  H  is  not  combined  with  O  in  the 
form  of  HjO,  militates  against  the  classitication 
of  Thomsen.  The  reaction  of  KOHAq  with 
HJO^Aq  is  almost  certainly  a  complex  occur- 
rence. 

In  the  following  description  of  periodates 
only  one  or  two  salts  in  each  series  are  described 
in  detail. 

The  following  are  the  principal  memoirs  on 
periodates  ;  they  are  referred  to  in  the  following 
paragraphs  by  numbers :  (1)  Atterberg,  J.  1873. 
257;  (2)  Bengieser,^.  17,  250;  (3)  Blomstrand, 
B.  3,  317  ;  (4)  Fernlund,  J.  1867.  165 ;  (5) 
Groth,  P.  134,  536  ;  (6)  Kimmins,  C.  J.  51,  356  ; 
55, 148  ;  (7)  Langlois,  J.  1852.  345  ;  (8)  Lautsch, 
J.  pr.  100,  65  ;  (9)  Magnus  a.  Ammermiiller,  P. 
28,  514  ;  (10)  Philipp,  i3.  3,  4  ;  (11)  Bammelsberg, 
P.  44,  545;  46,  159;  62,416;  90,12;  115,584; 
125,  147  ;  134,  368,  499  ;  137,  305  ;  (12)  Bitter, 
Om.-K.  (6th  ed.),  1  [2]  303. 

O  r  t  h  o  -  s  e  r  i  e  s  ;  salts  derived  from  HJOg. 

Barium  orthoperiodate  Jia,JJ.O^.^.  Prepared 
by  heating  Ba(I0,)2  in  a  current  of  dry  air 
(Sigiura  a.  Cross,  C.  J.  35,  118);  by  passing  I 
vapour  and  dry  air  over  heated  BaO  (S.  a.  C.)  ; 
by  heating  Balj  in  a  current  of  dry  air  so  long 
as  I  is  given  off  (S.  a.  C).  Insol.  water;  sol. 
HNOjAq  ;  heated  in  H  gives  BaL  and  BaO. 

Silver  orthoperiodatcs. — 1.  Ag^IO^ :  said  to 
be  ppd.  as  a  brown  salt  by  adding  AgNOjAq  to  a 
neutral  solution  of  an  alkaline  periodate,  also  by 
shaking  AgJ^Os.SK.O  with  cold  AgNOjAq  (11) ; 
Kimmins  (6)  failed  to  obtain  this  salt ;  sol.  in 
HNOjAq  and  in  NHsAq.— 2.  Ag.H.IOj  :  dark- 
red  pp.  by  adding  AgNOjAq  to  Na^HjIO^q 
or  KjLOjAq  in  slight  excess  of  HNO3  (6).— 


3.   AgjHjIOa,    «late-eoloured   pp.   by  adding 

AgNOjAq  to  Na^HjIOjAq  or  K,L,0„Aq  in  presence 
of  a  fair  amount  of  HNO3  (6). 

Sodium  orthoperiodatcs  Na_,H3lO|,  and 
NajHjIOB ;  white  granular  pps.,  formed  bypassing 
CI  into  a  boiling  solution  of  equal  weights  of 
NalO,  and  NaOH ;  the  second  salt  is  less  solu- 
ble than  the  first,  from  which  it  may  be  sepa- 
rated by  long  continued  washing  with  small 
quantities  of  cold  water  (6). 

For  descriptions  of  the  other  salts  of  this 
series  v.  (1)  for  Be  salt,  (6)  for  Cu  and  Fe  salts,  (8) 
for  Hg  salt,  (11)  for  Ca,  Sr,  and  Zn  salts  (for  for- 
mula of  salts,  V.  p.  23). 

Meso-series;  salts  derived  from  hypo- 
thetical H3IO5. 

Barium  mesopcriodate  Ba3(I05)2.6H,0.  By 
ppg.  the  corresponding  K  salt  by  ra2N0jAq 
(11). 

Potassium  mesopcriodate  K3IO5.4H2O.  KIO, 
is  prepared  by  saturating  with  CI  a  hot  cone, 
solution  of  equal  weights  of  KIO,  and  KOH,  and 
repeatedly  crystallising ;  the  salt  is  dissolved  in 
water  and  the  solution  is  ppd.  by  alcohol  (11). 

Silver  viesopcriodate  (acid  salt)  Ag^HIO,. 
A  dark-brown  pp.  by  ppg.  NajH,!©^  or  Kjl.,0,  in 
just  enough  dilute  HNOsAq  to  form  a  solution 

For  description  of  other  salts  of  this  series 
(formulae  given  on  p.  23),  v.  (6)  for  salts  of  Pb 
and  Ni,  and  (11)  for  salts  of  Cd  (crystallises  with 
5B..fi)  and  Sr. 

Dimeso-series;  salts  derived  from  hypo- 
thetical HJ.Oj,. 

Barium  dimesopcriodate  BajIjOg.  Obtained 
by  ppn.  from  alkali  periodates  in  presence  ot 
HNO3.  By  neutralising  HJOijAq  by  BaOAq,  a 
salt  with  7H2O  is  obtained,  which  loses  4H2O  at 
100°,  and  on  strongly  heating  goes  to  Ba^IOa 
(11,  7,  8). 

Ferric  divicsopcriodate  (acid  salt)  FeHI^O;,. 
By  ppg.  solution  of  Na2H3lOg  or  KJjOi,  by 
FeCl^Aq  and  drying  at  100°.  Boiling  with 
dilute  HNOjAq  does  not  change  this  salt  (6). 

Potassium  dimesopcriodate  s  K^.f)^  and 
K3HI2OJ.  Both  salts  are  obtained  by  passing  CI 
into  KIOj  mixed  with  KOHAq  (6).  If  equal 
weights  of  the  KIO3  and  KOH  are  used,  and  the 
KIO4  which  separates  is  removed  by  filtration, 
the  filtrate  on  concentration  gives  KJI.2O9 ;  if  this 
filtrate  is  exactly  neutralised  by  HNO3  the  salt 
Kjl209.3H.,0  (v.  also  11)  crystallises  out  without 
concentration ;  if  excess  of  HNO3  is  used, 
K3Hl20„  is  obtained.  A  solution  of  KIO^  to 
which  KOH  is  added  is  said  to  give  triclinic  crys- 
tals of  K,l20„.9H20  on  concentration  (5,  9). 
KjIjOfl  is  soluble  in  KOHAq  ;  S.  10'3  cold  water  ; 
solution  has  alkaline  reaction  ;  CI  led  into  boil- 
ing KjI^OjjAq  produces  KIO^ ;  with  I,  KI  and 
KIO3  are  produced :  strongly  heated  leaves 
2KI.K,0  (11). 

Silver  dimesopcriodate  Agjl20s.3H20.  Light- 
yellow  crystals,  obtained  by  treating  AgI0j.H20 
with  cold  water  (0,  9).  Heated  to  100°  for  12 
hours  claret-coloured  crystals  of  AgjIjOu-HjO  are 
formed  ;  and  when  the  temperature  is  raised  to 
130°  and  kept  there  for  many  hours  a  chocolate- 
coloured  powder,  Agj20,,  remains  (6).  When 
Ag|I.,Og  is  treated  with  NHjAq,  AgjIjO,,  is  pro- 
duced (11). 

For  descriptions  of  other  s^lts  of  this  series 
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iformultB  given  on  p.  23)  v.  (2)  for  salt  of  Ca 
(crystallises  with  7  and  9  H^O),  (6)  for  salts  of 
Ni  and  Zn,  (7)  for  Sr  salt  (crystallises  with 
3H„0),  (8)  and  (9)  for  Na  salt  (crystallises  with 
3H,'0),  and  (11)  for  salts  of  Cd  (crystallises  with 
9H^0),  Cu  (with  6H,0),  Mg  (with  12  and  15  H,,0). 

Meta-  series;  salts  derived  from  hypo- 
thetical HIO^. 

Ferric  metaperiodate  Fe(I0,)3.  Bright  yel- 
low, produced  by  boiling  FeHI^O,  for  some  time 
with  cone.  HNO.,Aq  (6). 

Potassium  metaperiodate  KIO4.  Prepared  by 
saturating  with  CI  a  boiling  cone,  solution  of 
equal  parts  KIO3  and  KOH,  cooling,  and  crys- 
tallising repeatedly  from  water  (6,  7,  9,  11). 
S.  '35  cold  water ;  almost  insol.  KOHAq.  KIO^Aq 
shows  acid  reaction.  At  300'  forms  KIO,,  de- 
composed by  I  at  100'.  Eeduced  in  solution  by 
KI  to  KIO.,  and  I,  which  is  then  oxidised  to 
KIO,  (8,  9,  10). 

Silver  metaperiodate  AglO^.  By  dissolving 
Na^HJO^  or  Na,H,IO,  or  K,LO„  in  cone.  HNO.Aq 
and  adding  AgNOj ;  also  by  treating  Ag._,H3l05, 
AgjHjIO^,  or  AgJ.^Og  with  cone.  HNOjAq  and 
evaporating  on  steam-bath.  Orange-coloured 
crystals.  Crystals  are  AglO^.H^O  ;  heated  to 
130°  for  6  hours  AglO.,  remains  as  a  bright-yel- 
low powder  (0).  Decomposed  by  water  giving 
Ag,IA-3H,0  (11). 

For  descriptions  of  other  salts  of  this  series 
(formulas  given  on  p.  23)  v.  (11)  for  salts  of  Ba, 
Cd,  Ca,  and  Sr  (crystallises  with  GH,_,0),  (5),  (7), 
(8),  (9),  and  (11)  for  salt  of  Na  (crystallises  with 
2  and  3  H.O). 

Di-series;  salts  derived  from  hypothetical 
H»LO„. 

Cadmium  dipcriodate  CdJ.^O,,.3H^.O.  By 
ppg.  a  slightly  acidified  solution  of  NalO^  by  a 
soluble  Cd  salt  (11). 

Silver  dipcriodate  AgJ.O,,.  By  treating 
AgJoOg  with  NHjAq  (8,  11).  " 

For  descriptions  of  the  other  salts  of  this 
series  (formuhe  given  on  p.  23)  v.  (11)  for  salt 
of  Cu  (crystallises  with  H.,0  and  7H.,0),  (11)  for 
salt  of  Mg  (with  6  and  9"H,0),  (11)'  for  salt  of 
Hg  (c/.  8),  (7)  for  salt  of  Zn  (c/.  11). 

Dimeso-di  and  Tri-meso  series;  salts 
derived  from  hypothetical  H,||IjO,3,  and  HmluO^a 
respectively  ;  v.  (8)  and  (11). 

Iodine,  phosphides  of,  better  called  Phos- 
phorus iodides  ;  v.  PnosPHouns. 

Iodine,  selenides  of,  better  called  Selenion 
iodides ;  v.  8elenion. 

Iodine,  silicides  of,  better  called  Silicon 
iodides  ;  v.  Silicon. 

Iodine,  sulphides  of,  better  called  Sulphur 
iodides ;  v.  Sclphur. 

Iodine,  tellurides  of,  better  called  Tellurium 
iodides  ;  V.  Tellueium.  M.  M.  P.  M. 

lODO-ACETIC  ACID  C,H.,IO,  i.e. 
CH,I.CO,H.    Mol.  w.  18(5.  [82°]. 

Formation. — 1.  By  digesting  bromo-acetic 
ether  with  KI  and  alcohol,  for  about  two  hours 
in  the  dark,  distilling  off  the  resulting  iodo- 
acetic  ether  and  decomposing  it  with  baryta- 
water  (Perkin  a.  Duppa,  P.  M.  [4]  18,  51).— 2. 
By  boiling  Ac.O  with  iodine  and  iodic  acid 
(Sohiitzenberger,  J.  pr.  107,  108).— 3.  By  the 
oxidation  of  iodo-acetic  aldehyde  (Chautard, 
A.  Ch.  [G]  16,  152). 


Properties. — Trimetric  plates,  decomposed 
by  heat. 

licactions. — 1.  Moist  silver  oxide  yields  gly- 
collie  acid.— 2.  Eesolved  by  HI,  even  in  the 
cold,  into  acetic  acid  and  free  iodine  (Kekul6, 
C.  J.  17,  207). 

Salts.  The  NH^  and  K  salts  are  very 
soluble,  crystalline,  and  non-deliquescent.— 
BaA'2 :  crystalline,  m.  sol.  water ;  ppd.  from 
aqueous  solution  by  alcohol.— PbA'„ :  prisms. 
In  solution  it  easily  splits  up  into  Pbl2  and  gly- 
collic  acid. 

Metliyl  ether  MeA'.  (170°).  Pungent  liquid 
(Aronstein  a.  Kramps.  B.  14,  604). 

Ethyl  ether  EtA'.  (180°).  From  bromo- 
acetic  ether,  KI,  and  alcohol  (P.  a.  D.).  Also 
from  chloro-acetic  acid,  KI,  and  alcohol  (96  p.c.) 
by  heating  on  the  water-bath  in  the  dark.  Easily 
obtained  by  heating  chloro-acetic  ether  with 
Cal,  3iaq  at  75°  (Spindler,  A.  231,  272).  Pungent 
heavy  oil.  Decomposed  by  EtI  at  230°  giving 
acetic  ether  and  ethylene  iodide  (Aronstein  a. 
Kramps,  B.  13,  4S9 ;  14,  604).  With  Me.S  it 
forms  MeS.CH„.CO,H  and,  finally,  S(CH,.C0,H)2. 

Chloro-ethyl  ctlicr 
C1.CH,,.CH,.0.C0.CH,I.  S.G.  '5  1  954.  From 
chloro-ethyl  chloro-acetate  by  gently  heating 
with  an  alcoholic  solution  of  Nal  (Henry,  C.  R. 
97,  1308).  Very  pungent  oil.  Turns  brown  in 
daylight. 

Propyl  ether  PrA'.  (198°).    S.G.  ^  1-679. 

From  propyl  chloro-acetate  and  alcoholic  Nal 
(Henry,  C.  B.  100,  114).    Pungent  oil. 

^  wide  CHJ.CO.NHo.  [158°].  Formed  from 
methyl  iodo-acetate  and  alcoholic  NH,,  (Henry). 
Also  from  chloro-acetamide  and  alcoholic  KI, 
by  standing  a  few  days  in  the  cold  (Menschutkia 
a.  Jermolajeff,  Z.  1871,  5).  Small  needles  or 
prisms. 

Nitrite  CHJ.CN.  lodo-acetonitrile.  (187°). 
S.G.  i-  2-307.  From  chloro-acetonitrile  and 
alcoholic  Nal  (Henry,  C.  R.  103,  413).  Colour- 
less, very  pungent  oil,  which  becomes  brown 
in  daylight.  V.  sol.  alcohol  and  ether.  Slightly 
decomposed  on  distillation,  with  liberation  of 
some  iodine  and  HCy.  AgOAc  forms 
CH,(OAc).CN. 

bi-iodo-acetic  acid  CHI,,.CO._,H.  Formed  by 
heating  di-bromo-acetic  ether  with  KI, converting 
the  resulting  di-iodo-acetic  ether  into  a  Ca  salt 
with  milk  of  lime,  and  adding  HCl  (Perkin  a. 
Duppa,  C.  J.  13,  1).  Crystalline  sulphur-yellow 
compound,  volatile  in  the  cold,  si.  sol.  water. 
Does  not  blister  the  skin.  The  K  and  Na  salts 
are  deliquescent. — BaA'2  •  trimetric  crystals, 
giving  oS  iodine  when  heated. — CaA', :  silky 
yellow  needles. —  PbA'^:  crystalline  pp.— AgA' : 
yellow  crystalline  powder. 

Ethyl  ether  EtA'.  Formed  by  treating 
di-chloro-acetic  ether  with  Cal23^aq  at  75° 
(Spindler,  A.  231,  273).  Formed  also  by  adding 
iodine  to  a  solution  of  diazo-acetic  ether  in  ether 
(Curtius,  J.  pr.  [2]  38,  433).  Oil,  volatile  with 
steam ;  reddens  on  exposure  to  air. 

Amide  CHL.CONH,.  [202°].  Formed  by 
the  action  of  iodine  upon  a  cold  alcoholic  solu- 
tion of  diazo-acetamide  (Curtius,  B.  18,  1285). 
Formed  also  by  the  action  of  cone.  NH^Aq  upon 
di-iodo-acetic  ether.  Greenish-white  prisms 
(from  hot  water) ;  v.  si.  sol.  water.  Very  stable 
towards  acids  and  alkalis. 


lODO-ACETIC 


ALDEHYDE. 


;  lODO  ACETIC  ALDEHYDE  CHJ.CHO.  S.G. 
SSI  2-14. 

Forma  tion. — 1.  By  boiling  an  aqueous  solution 
of  chloro-acetic  aldehyde  with  KI,  allowing  to 
stand  for  12  hours,  and  then  extracting  with 
ether  (Glinsky,  Z.  [2J  4,  618).— 2.  By  the  oxida- 
tion of  a  solution  of  iodine  in  alcohol. 

Preparation.— By  mixing  iodine  (50 g.),  iodic 
acid  (20  g.),  aldehyde  (30  c.c.)  and  water  (GO  c.c.) 
and  leaving  the  closed  flask  to  stand  for  about  a 
week  (in  summer).  Water  (500  c.c.)  is  then 
added,  when  the  iodo-acetic  aldehyde  separates 
as  an  oil  (Chautard,  A.  Ch.  [6]  1(5,  145  ;  C.  R. 
102,  118  ;  C.  N.  54,  87;  cf.  W.  P.  Bloxam  a.  E. 
r.  Herroun,  0.  N.  53,  301 ;  54,  133). 

Properties. — Limpid  colourless  oil,  unin- 
flammable. Blackens  rapidly  when  exposed  to 
light.  Its  vapour  is  excessively  irritating. 
Cannot  be  distilled  even  in  vacuo.  Decomposes 
at  80°.  Miscible  with  alcohol,  ether,  chloroform, 
and  CSj.  Si.  sol.  water.  Forms  a  crystalline 
hydrate.  Forms  a  crystalline  compound  with 
NaHSO,. 

Reactions. — 1.  Dilute  aqueous  KOH  forms 
iodoform.  Cone.  KOHAq  resinifies  it. — 2.  Am- 
monia either  aqueous  or  alcoholic  forms  ammo- 
nium iodide  and  various  bases,  e.g.  oxytrialdine 
(C2H3)2N.C.HjOH. — 3.  Chlorine  and  bromine  at 
ordinary  temperatures  displace  iodine  giving 
chloro-  and  bromo-acetic  aldehydes  and  resins. 

4.  All  mineral  acids  decompose  iodo-acetic 
aldehyde. — 5.  Reducing  agents  (Na  amalgam, 
Zn  and  HCl)  remove  the  iodine. — 6.  Oxidation 
with  HNO3  yields  CH.I.COjH  [82°].— 7.  NaOEt 
and  KOEt  yield  only  resinous  matters. — 8.  Silver 
acetate  yields  acetic  ether  (74°).— 9.  AgCN  gives 
CH.,(CN).CO.H.— 10.  AgSCN  similarly  gives 
CH,(SCN).COH.— 11.  The  amines  form  crystal- 
line bases  with  elimination  of  water.  Thus 
aniline  gives  CHJ.CH(NH.C,H,)2,  and  _p-toIu- 
idine  gives  CH,I.CH.(NH.C,Hj.CH3),. 

Tri-iodo-acetic  aldehyde  CI:,.CHO.  lodal 
(above  200°).  From  chloral  or  bromal  and  HI 
(Bertrand,  J.  1881,  588). 

lODO-ACETO-ACETIC  ETHER 
CH3.C0.CHI.C0,Et.  S.G.  if  1-7053.  From 
cupric  aceto-acetic  ether  and  iodine  in  ether 
(Schonbrodt,  A.  253,  178).  Yellowish  oil;  v. 
sol.  ether.  Begins  to  decompose  at  25°.  AgCl 
gives  chloro-aceto-acetic  ether.  AgCy  gives  di- 
oxy-terephthalic  ether  dihydride.  AgNO.^  forms 
nitro-aeeto-acetic  ether.  Eeduced  silver  gives  di- 
acetyl-fumaric  ether.  Sodium  aceto-acetic  ether 
in  benzene  forms  di-acetyl-succinic  ether. 

lODO-ACETONE  C3H-IO  i.e.  CHj.CO.CHJ. 

5.  G.  is  2-17.  Formed  by  the  action  of  KI  on 
chloro-acetone  (Glutz  a.  E.  Fischer,  J.  pr.  [2]  4, 
52).  Prepared  by  mixing  acetone  (200  c.c.) 
with  iodine  (100  g.)  and  iodic  acid  (40  g.),  and, 
after  a  week,  boiling  for  three  hours,  adding 
water  (500  c.c),  drying  the  separated  oil  over 
CaCl,,  and  distilling  in  vacuo  in  the  dark  (De 
Clermont  a.  Chautard,  C.  R.  100,  745).  Very 
pungent  oil.  Not  inflammable.  Decomposes 
slowly  in  sunlight,  but  more  rapidly  when  heated. 
Eeduces  Fehling's  solution.  Mineral  acids  con- 
vert it  into  CHjI.CO.CHJ.  Silver  chloride  forms 
chloro-acetone.    KOAc  gives  CHj.CO.CH^OAc. 

Di-iodo-acetone  CJIJ„0  i.e.  CHJ.CO.CHjI. 
[i52°]  (M.  Simpson,  J.  pr.  102,  380 O.  Volker, 
A.  192,  90). 


Formation. — 1.  From  acetone  (48  g.),  water 
(1090  g.),  and  ICI3  (90  g.)  at  08°.  As  soon  as  re- 
action  begins  the  liquid  is  cooled.  The  oil  that 
separates  is  exposed  to  the  air  till  crystals  sepa- 
rate (eight  weeks) ;  these  are  recrystallised  from 
alcohol.— 2.  From  CH2C1.C0.CH.,C1  and  aqueous 
KI. 

Properties. — White  needles.  Violently  attacks 
the  mucous  membrane.  Decomposed  when 
heated.  Kot  very  soluble  in  chloroform,  CSj,  or 
alcohol.  Sol.  benzene,  v.  sol.  ether  and  acetone. 
Cannot  be  distilled  undecomposed. 

Reactions. — 1.  Silver  chloride  gives  solid 
CH.Cl.CO.CH.Cl  [43°].— 2.  Decomposed  by  cold 
KOH,  and  by  boiling  KjCO,.— 3.  Not  converted 
into  acrolein  or  acrylic  acid  by  Ag^O,  AgCy,  or 
HgO. — 4.  HgJ.j  forms  acetone,  iodo-acetone,  HI, 
and  acetic  acid,  but  no  acrolein. — 5.  Zinc  and 
acetic  acid  reduce  it  to  acetone. 

p-IODO-ACETOPHENONE 
[l:4]C,,HJ.CO.CH3  [79°].  Obtained  by  diazotising 
p-amido-acetophenone,  and  heating  the  diazo- 
chloridewith  excess  of  HI  (Klingel,B.  18,  2092). 
White  flat  needles  or  plates.  Easily  sol.  alcohol 
and  ether,  and  to  a  certain  extent  in  hot  water. 
By  CrO.,  it  is  easily  oxidised  to  ^-iodo-benzoio 
acid  [266°]. 

lODO-ACETOTHIENONE    v.  Iodo-thienti, 

METHYL  KETONE. 

lODO-ACETYLENE  HCICI.  Formed  bypass- 
ing a  current  of  steam  through  a  solution  of 
barium  iodopropargylate  (C„I.C02).,Ba  (Baeyer, 
B.  18,  2274).  Crystalline  solid.  Sol. "water.  Vola- 
tile with  steam.  Very  poisonous.  It  gives  a 
purple-red  pp.  with  ammoniacal  Cu.^Cl.^,  which 
is  soon  converted  by  an  excess  of  the  copper 
solution  into  copper-acetylene  and  cuprous  iodide. 
It  soon  polymerises  on  keeping. 

Di-iodo-acetylene  IC^CI.  [78°].  Formed  by 
the  action  of  iodine  upon  acetylene-silver.  By 
treatment  with  an  excess  of  ammoniacal  Cu.^Clj 
it  is  converted  into  copper- acetylene  and  cuprous 
iodide.  It  readily  polymerises  (Baeyer,  B.  18, 
2275). 

Di-iodo-diacetylene  IC:C.C;CI.  [101°].  Co- 
lourless  crystals.  Odour  resembling  iodoform. 
Formed  by  the  action  of  a  solution  of  iodine  in 
aqueous  KI  upon  silver-diacetylene.  By  treat- 
ment with  an  excess  of  ammoniacal  CUj,Cl.,  it 
yields  copper-diacetylene  and  cuprous  iodide. 
It  explodes  violently  on  heating,  with  a  brilliant 
red  flash.  It  soon  polymerises  on  keeping 
(Baeyer,  B.  18,  2276). 

lODO-AGETYLENE  CAEBOXYLIC  ACID  v. 

lODO-PROPIOLIC  ACID. 

lODO-  ACIDS  V.  lODO-  COMPODNliS. 

lODO-ACEYLIC  ACID  C.HI.COsH.  Large, 
colourless,  four-sided  prisms  [65°] ;  or  plates 
[140°].  Easily  soluble  in  water,  alcohol,  and 
ether.  Formed  by  the  addition  of  HI  to  propiolic 
acid  (Bandrowski,  B.  15,  2703;  Stolz,  B.  19, 
542).  The  Pb  and  Ag  salts  are  white  crystallino 
pps. 

a;8-Di-iodo-acrylic  acid  CHIiCI.COjH.  [106°]. 

Formed  by  treating  propiolic  acid  with  an  ethereal 
solution  of  iodine  (Homolka  a.  Stolz,  B.  18, 
2284).  Colourless  prisms,  or  long  needles.  Vola- 
tile with  steam.  Easily  soluble  in  alcohol,  ether, 
and  hot  water. 

/8-Di-iodo-acrylic  acid  I.C-.CH.COjH.  [133°]. 
Formed  by  addition  of  HI  to  iodo-propiolic  acid 
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IC;C.COJI  (Homolka  a.  Stolz,  B.  18,  2284). 
Prisms.  Easily  soluble  in  alcohol  and  ether, 
tolerably  in  hot  water,  very  sparingly  in  cold. 
Not  volatile  with  steam. 

Tri-iodo-acrylic  acid  CI,,:CI.CO,H.  [207°]. 
Formed  by  the  action  of  an  ethereal  solution  of 
iodine  upon  iodo-propiolic  acid  CI:C.CO.^H  (Ho- 
molka  a.  Stolz,  B.  18,  2280).  Large  colourless 
prisms.  Easily  soluble  in  alcohol  and  ether, 
insoluble  in  cold  water. 

lODO-DI-ALLYL-ACETIC  ACID  C.HiJO.i.e. 
CI(C3H.,).,.C0.,H.  lodo-octinoic  acid.  From 
C(0H)(C,;H,).1cO,H  and  fuming  HIAq  (Schat- 
zky,  J.  E.  17,  78).  Crystals  ;  insol.  water,  v.  sol. 
alcohol  and  ether.    Easily  decomposes. 

lODO-ALLYI-ALCOHOL  a.HJ.OH.  [1G0°]. 
Produced  by  the  action  of  aqueous  Na^COa  on  di- 
iodo-i^ropyl  alcohol  (Hiibner  a.  Lellmann,  B.  IS, 
400).  Needles.  Highly  volatile  with  steam. 
Insol.  water,  sol.  alcohol,  chloroform,  and  HO  Ac. 
Not  attacked  by  Ac.,0. 

lODO-ALLYLENE  CJI,1  i.e.  CH,.C:CI  (?). 
(98°).  S.G.  1-7.  From  silver-allylene  and  iodine 
in  KIAq  (Liebermann,  A.  135,  270).  Pungent 
oil.  Almost  insol.  alcohol.  With  zinc  and  HCl 
it  gives  off  allylene.  Combines  with  iodine 
(1  mol.). 

lodo-allylene  CH.,I.C:CH.  Propargyl  iodide. 
(115*^).  S.G.  5  2  0177.  From  propargyl  bromide 
and  alcoholic  Nal  (Henry,  B.  17,  1132).  Liquid. 
V.  e.  sol.  alcohol  and  ether,  m.  sol.  boiling  water. 
Eeadily  combines  with  iodine,  forming  colourless 
needles  of  CHI:CLCH,I  [41°].  Combines  with 
mercury. 

lODO-ALLYLENE  IODIDE  v.  Tm-iodo-peo- 

PYLENE. 

TRI-IODO-ALLYL  ETHYL  OXIDE  C,H.I,0 
i.e.  CI.:CLCH2.0Et.  From  the  silver  derivative 
of  propargyl  ethyl  oxide  and  iodine  in  ethereal 
solution  (Liebermann,  A.  135,  285).  Oil. 

DI-IODO-ALLYL-IODIDE   v.  Tei-iodo-pro- 

PYLENE. 

TETRA-IODO-DT-ALLYL  PHOSPHITE 

(CHI:CI.CH,,O),P(0n).  [4'J°].  From  propargyl 
alcohol,  iodine,  and  red  phosphorus  (Henry,  13. 
8,  398 ;  17,  1133).  Long  slender  needles  (from 
alcohol).    Very  pungent. 

lODO-AMIDO-BENZOIC  ACID  C,H,.INO„  i.e. 
C,H,I(NU,)CO,H  [3:2or0:l].  [137°].  Formed  by 
reducing  iodo-nitro-benzoic  acid  [235°]  dissolved 
in  glacial  acetic  acid  (Grothe,  J.  pr.  [2]  18,  320). 
Dark-brown  crystals.  V.  sol.  water.  By  further 
reduction  it  forms  o-amido-benzoic  acid  [143°]. — 
HA'HCl.— BaA',  aq. 

lodo-amido-benzoic  acid  C,H.,I(NH^,)CO.,H 
[3:6or2:l].  [209°].  From  iodo-nitro-benzoic 
acid  [174°].  Needles,  si.  sol.  water.  May  be 
reduced  to  o-amido-benzoic  acid. — CaA'j  2aq. — 
SrA',.— BaA',. 

Di-iodo-9n-amido-benzoic  acid 
C„HJ.,(NH,)CO,H.  Formed,  together  with 
N,^(C„H.J,CO.B)„  by  treating  an  alcoholic  solu- 
tion of  ?rt-amido-benzoic  acid  [173°]  with  iodine 
and  mercuric  oxide  (Benedikt,  B.  8,  384).  The 
acids  are  separated  by  fractional  ppn.  of  their 
alcoholic  solution  by  lead  acetate.  Long  needles. 
Decomposed  by  heat.  Insol.  water,  v.  sol.  alcohol, 
ether,  aqueous  acids,  alkalis,  and  Na.COj. — KA' : 
long  silky  needles,  obtained  by  mixing  alcoholic 
solutions  of  the  acid  and  KOH.  , 


Di-iodo-^j-amido-'benzoic  acid 

C,B,I,,(NH,).CO,H.  [above  300°].  Obtained  by 
dissolving  p-amido-benzoic  acid  in  dilute  HCl 
and  passing  in  the  vapour  of  ICl  (2  mols.) 
(Michael  a.  Norton,  Avi.  1,  204).  Tables.  Insol. 
water,  alcohol,  and  HOAc ;  sol.  nitro-benzene. 
Does  not  combine  with  acids. — NaA'  5aq  :  long 
white  needles,  sol.  hot  water. — BaA.'2  4aq: 
needles,  sol.  hot  water. — AgA'. 

DI-I0D0-7)-AMID0-PH£N0L 
C„H,l2(NH,)OH.  [222°].  Formed  by  reducing 
the  corresponding  nitro-phenol  with  SnCl.,  and 
HCl  (R.  Beifert,  pr.  [2]  28,  437).  Needles 
(from  alcohol)  or  plates  (from  MeOH).  With 
HCl  and  bleaching  powder  it  gives  di-iodo-quinone 
chlorimide  (q.  v.).  With  HoSO,  and  K.Cr.O, 
gives di-iodo-quinone  {q.v.). — B'HCl.  Decomposed 
by  water. 

lODO-AMIDO  THYMOL 
C,HlMePr(OH)(NH,)  [0:5:2:1:4].  From  the  oxim 
of  iodo-thymoquinone  by  reduction  with  SnCl„ 
(Kehrmann,  J.  pr.  [2]  39,  392).     Its  stanno- 
chloride  forms  large  colourless  prisms. 

lODO-AMIDO-TOLUENE  SULPHONIC  ACID 
C,H,,MeI(NH.,).S03H  [1:4:2:5].  Formed  from  the 
corresponding  nitro-toluidine  sulphonic  acid  by 
diazotisation  and  treatment  of  the  product  with 
cone.  HIAq  at  135°  (Foth,  A.  230,  308).  Slender 
silky  needles  (from  water).  V.  si.  sol.  cold 
water. 

lODO-AMYL  ALCOHOL  C,H,,IO?  Amylcne 
glycol  iodhydrin.  Formed  by  shaking  up  amylene 
with  iodine,  water,  and  HgO  (Lippmann,  Z.  1807, 
17 ;  A.  Suppl.  b,  124).  Heavy  oil,  decomposed 
by  distillation. 

lODO-AMYLIDENE-ANILINE 
CjHJ.CH:NC^Hjj.  Formed  by  heating  iodo- iso- 
valeric aldehyde  with  aniline  (Chautard,  A.  Ch. 
[G]  10,  108).  Yellow  prismatic  needles  or  rect- 
angular tables.  Decomposed  by  heat.  V.  sol. 
alcohol,  sol.  water  and  ether ;  v.  si.  sol.  benzene 
and  chloroform.  With  HCl  it  forms  an  uncrys- 
tallisable  salt. 

o-IODO-ANILINE  C.HJN  i.e.  C,HJ(NH.,) 
[1:2].  Mol.  w.  219.  [50-5°].  Formed  by  heating 
at  100°  a  mixture  of  o-iodo-nitro-benzene  (25 
pts.)  with  ferrous  sulphate  (250  pts.)  and  a  mo- 
derate excess  of  dilute  ammonia.  The  product 
is  extracted  with  ether,  the  extract  disiilled  with 
steam,  the  product  dissolved  in  dilute  H._,SO,, 
freed  from  iodo-nitro-benzene  by  shaking  with 
ether,  ppd.  by  ammonia,  and  the  iodo-aniline 
again  distilled  with  steam  (Korner  a.  Wender, 
G.  17,  480).  Long  silky  needles,  with  an  odour 
resembling  pyridine.  SI.  sol.  hot  water,  v.  sol. 
other  solvents.  Exhibits  an  alkaline  reaction. 
Turns  brown  on  exposure  to  air  and  light.  De- 
composes when  heated,  evolving  iodine.  Iodine 
converts  it  into  di-iodo-aniline  [90°]. 

Salts. — B'HCl  aq  :  small  prisms  or  cubes, 
turning  opaque  on  exposure,  with  loss  of  water 
of  crystallisation. — B'3(H„S0j)._, :  silky  needles, 
m.sol.water.— Nitrate:  small  four-sided  tables. 

Acetyl  derivative  C.H^I.NHAc.  [110°]. 
Prisms  or  hexagonal  tables ;  m.  sol.  hot  water, 
V.  sol.  alcohol. 

m-Iodo-aniline  C„HJ(NH,)  [1:3].  [27°]. 
Formed  by  reducing  ?u- iodo -nitro-benzene 
(Griess,  Z.  1800,  218).    Silvery  plates. 

Acetyl  derivativeCJl^\[mikc).  [lig-S'']. 


23 


rOI)0-ANILINE. 


Glistening  needles;  more  stable  than  the  o-iso- 
meride  (Korner  a.  Wender,  O.  17,  480). 

p. lodo- aniline  C,HJ(NHJ  [1:4].  [63°]. 
Formed  by  reducing  ^j-iodo-nitro-benzene  [172°] 
(Griess,  C.  J.  20,  85).  Formed  also  by  adding 
iodine  (3pts.)  to  aniline  (2pts.)  and  mixing  the 
Bolution  with  aqueous  HCl  (S.G.  1-11)  when  ^- 
iodo-aailine  hydrochloride  is  ppd.  (Hofmann,  A. 
67,  04).  Prisms  or  needles ;  heavier  than  water. 
Has  no  action  on  litmus.  SI.  sol.  cold  water  ; 
V.  sol.  other  solvents.  Bromine  converts  it  into 
tri-bromo-aniline.  —  B'HCl :  thin  laminie  or 
needles  (from  hot  water) ;  si.  sol.  cold  water, 
almost  insol.  HClAq ;  sol.  alcohol,  insol.  ether. — 
B'oH.PtCl^ :  orange  pp. — B'Jl.fl..O, :  long  needles, 
b1.  sol.  water  and  alcohol,  insol.  ether. — B'^H^SOj: 

Acettjl  derivative  C,HJ(NHAc).  [183°]. 
S.  (alcohol  of  95  p.c.)  6-4  at  20-5 ^  Small  ghsten- 
ing  tables  or  trimetric  prisms  (K.  a.  W.).  Formed 
by  dissolving  acetanilide  in  glacial  acetic  acid, 
and  passing  in  vapour  of  iodine  chloride,  the 
yield  being  85  p.c.  (Michael  a.  Norton,  Am.  1, 
255). 

Benzoyl  derivative  C^HJ.NHBz.  [180°]. 
Long  needles  (Iliibner,  B.  10,  1717).  An  iso- 
meride  [210°J  is  formed  from  benzanilide  and 
ICy. 

Di-iodo-aniline  C^H^LNH^  [4:2:1].  [96°]. 
Formed  by  the  action  of  iodine  on  phenylated 
•white  precipitate'  NHPh.HgCl  (Kudolph,  B. 
11,  78).  Formed  also  by  passing  ICl  (2  mols.) 
into  a  solution  of  aniline  in  HOAc  (Michael  a. 
Norton,  Am.  1,  255  ;  B.  11,  109).  Needles.  SI. 
Bol.  boiling  water  and  ligroin,  v.  sol.  ether,  chloro- 
form, CS.,,  acetic  ether,  and  hot  alcohol.  Volatile 
with  steam.  It  is  slightly  basic,  but  its  hydro- 
chloride is  decomposed  by  cold  water. — B'HCl : 
long  white  needles,  decomposed  at  50°.  — 
B'^H.PtCls.— B'HNOj.— B'3(H,S0J2. 

Benzoijl  derivative  Cjl^l^BBz.  [181°]. 
Slender  needles  (Eudolph). 

Tri  -  iodo  -  aniline  C„H,l3(NH,)  [6:4:2:1]. 
[185-5°].  Prepared  by  the  action  of  iCl  (3  mols.) 
on  a  solution  of  aniline  in  HClAq  (Michael  a. 
Norton,  Am,  1,  255).  Long  white  needles;  sol. 
CSj  and  acetic  ether  ;  insol.  water. 

lODO-ANISIC  ACID  v.  Methijl  derivative  of 

lODO-OXY-BENZOIC  ACID. 

lODO-BENZENE  C,HJ.  Phenyl  iodide. 
Mol.  w.  201.  (188°).  S.G.  g  1-8G06  ;  1-8380 
(Young,  C.  J.  55,  4S6) ;  f  1-8578;  u  1-8403;  =f 
1-8321.  S.V.  130-55  (R.  Schiff,  B.  19,  664). 
=  1-6189  (Seubert,  B.  22,  2520). 

Formation.  —  1.  By  treating  phenol  with 
iodine  and  phosphorus.  The  yield  is  bad 
(Williamson  a.  Scrugham,  C.  J.  13,  244).— 2.  By 
the  action  of  ICl  on  sodium  benzoate  (Schiitzen- 
berger,  C.  B.  52,  963). — 3.  By  heating  benzene 
for  some  time  with  iodic  acid  (Peltzer,  A.  136, 
194). — 4.  By  the  action  of  HI  on  diazobenzene 
salts  (Griess,  J.  1866,  447).— 5.  By  heating 
benzene  (20  g.)  with  iodine  (15  g.)  and  iodic  acid 
(10  g.)  at  220°  (Kekul6,  A.  137,  157).— 6.  From 
benzene,  iodine  and  FeCla  (Lothar  Meyer,  A. 
231,  195). — 7.  By  the  action  of  excess  of  iodine 
on  phenyl  hydrazine  (E.  v.  Meyer,  J.  pr.  [2]  36, 
115). 

Preparation. — By  allowing  chloride  of  iodine 
to  drop  slowly  into  a  large  excess  of  benzene 


containing  a  small    quantity  of  aluminium 

chloride  (Greene,  C.  B.  90,  40). 

Properties.  ■ —  Colourless  oil,  insol.  water. 
Solidities  when  cooled  by  solid  CO^.  Easily 
reduced  by  sodium  amalgam  to  benzene.  Aque- 
ous HIAq  at  250°  reduces  it  to  benzene.  Not 
affected  by  solid  KOH  at  250°,  nor  by  alcoholic 
KOH  or  NH3  (Kekul6). 

Beactions. —  1.  H,SOj  at  100°  forms  a  mix- 
ture of  iodo-benzene  sulphonic  acid,  di-iodo- 
benzene,  and  benzene  sulphonic  acid,  in  propor- 
tions varying  with  proportions  of  materials 
employed,  strength  of  the  acid,  temperature, 
and  duration  of  the  experiment  (Neumann,  A. 
241,47). — 2.  Silver  nitrate  does  not  act  below 
135°,  but  between  140°  and  150°  a  reaction  takes 
place  forming  tri-nitro-phenol,  Agl,  and  metallic 
silver  (Geuther,  A.  245,  99).— 3.  By  heating  with 
aluminium  chloride  there  is  formed  benzene, 
di-iodo-benzenes,  HCl,  and  iodine  (Dumreicher, 
B.  15,  1808). 

Bichloride  C^^C\.  Formed  by  passing 
chlorine  into  liquid  iodobenzene.  Formed  also 
bypassing  chlorine  into  a  solution  of  iodobenzene 
(5  g.)  in  chloroform  (15  g.)  (Willgerodt,  J.pr.  [2] 
33,  154).  Begins  to  decompose  at  80°,  and  at 
120°  it  is  all  broken  up  into  CL  and  C^HJ.  It 
may  be  kept  in  glass  bottles,  but  if  placed  over 
H.jSOj  it  gives  off  chlorine.  It  is  decomposed  by 
solution  in  alcohol,  but  it  may  be  crystallised 
from  chloroform  as  yellow  needles.  It  dissolves 
in  benzene,  glacial  acetic  acid,  light  petroleum, 
CSj  and  ether.  As  a  reagent  it  displaces  iodine 
by  chlorine,  turning  KI,  Pblj,  Ac,  into  KCl, 
PbClj,  &c.,  with  separation  of  iodine.  May 
therefore  be  used  as  a  test  for  iodides.  It  also 
converts  alcoholic  iodides  (e.g.  Mel)  into  chlor- 
ides. It  is  hardly  attacked  by  cold  aqueous 
NH3  or  NaOH. 

o-Di-iodo-benzene  C.HJj  [1:2].  [27°].  (287°). 

Preparation. — lodo-aniline  (lOg.)  is  dissolved 
m  hot  water  (70  g.)  containing  H.^SOj  (9  g.), 
KNO._,  (4-5  g.)  dissolved  in  a  little  water  is  added, 
and  then  an  excess  of  solution  of  KI  in  aqueous 
HI  (S.G.  I'l).  After  standing  a  few  hours  the 
oil  that  has  separated  is  washed  with  KOHAq 
and  distilled  with  steam  (Korner  a.  Wender,  O. 
17,  480;  cf.  Korner,  G.  4,  305).  Long  prisma 
or  hexagonal  tables.  Volatile  with  steam.  SI. 
sol.  water ;  sol.  alcohol. 

m-Di-iodo-benzene  CJ^J.^  [1:3].  [40°]  (K.) ; 
[37°]  (R.).  (285°).  From  w-iodo-aniline  by 
displacing  NHj  by  I  (Korner).  Also  from  di- 
iodo-aniline  by  elimination  of  NH.^  (Rudolph), 
Trimetric  tables  (from  ether-alcohol). 

^-Di- iodo -benzene  C.HjL  [1:4].  [127°] 
(Kekul(5);  [129°]  (Korner).  A  product  of  the 
action  of  iodine  chloride  on  NaOBz  (Schiitzen- 
berger)  and  of  iodine  and  iodic  acid  on  benzene 
(Kekule).  Formed  also  from  ^-iodo-aniline  by 
the  diazo-  reaction  (Kekule,  Z.  1806,  688). 
Nacreous  laminae.    Readily  sublimed. 

Tri-iodo-benzene  C,H3l3[l:2:4].  Mol.  w.  456. 
[76°].  A  product  of  the  action  of  iodine  and 
iodic  acid  on  benzene  (Kekul6).  Small  needles. 
May  be  sublimed. 

IODO- BENZENE -AZOXY-  COMPOUNDS  v. 

AZOXY-  COMPOUNDS. 

IODO-BENZENE  o-SULPHONIC  ACID 

CuH,I.S03H  [1:2].  From  o-amido-benzene  sul. 
phonic  acid  by  the  diazo-  reaction  (Bahlmann,  A, 


lODO-BENZYL-MALONIC  ETHER. 


18C,  325).— KA'  aq :  crystals,  si.  sol.  water. — 
BaA'^:  needles,  si.  sol.  cold,  v.  sol.  hot,  water. 

Chloride  CJl,l.iiOfil  [51°].  Thick  prisms 
(from  ether). 

Amide  C.HJ.SO.NH,.  [170°].  White  la- 
ininEe,  si.  sol.  water. 

lodo-benzene  p-sulphonic  acid  CiJIjI.SOjH 
[1:4].  From  iodo-benzene  and  fuming  H^SOj 
(Korner  a.  Paterno,  G.  '2,  448).  Formed  also  from 
amido-benzene  2J-sulphonic  acid  by  displacing 
NHj  by  I  through  the  diazo-  reaction  (Lenz, 
B.  iO,  1135).  Deliquescent  needles.— ISIH^A' : 
minute  needles. — KA' :  needles. — CaA'j. — BaA'^  : 
minute  plates,  si.  sol.  water. —  PbA'^. 

Chloride  CJiJ..SO..Cl.    [ST^].  Lamina?. 

Amide  C,B.J.HO.jnU.,.  [183°].  Crystalline 
powder,  si.  sol.  water,  v.  sol.  alcohol. 

o-IODO-BENZOIC  ACID  C.H^I.CO  .H.  [157°]. 

Formation. — 1.  From  o-amido-benzoic  acid 
by  the  diazo-  reaction  (Griess,  C.  J.  24,  702). — 
2.  By  oxidising  o-iodo-toluene  with  dilute  HNO3 
(Kekul6,  B.  7,  1007).— 3.  From  w-iodo-nitro'- 
benzene  and  alcoholic  KCy  at  200°  (Richter,  B. 
4,  654). 

Properties. — Long  needles  ;  may  bo  readily 
sublimed.  SI.  sol.  hot  water,  v.  e.  sol.  ether  and 
alcohol.  Gives  salicylic  acid  when  fused  with 
potash. 

Salts. — CaA', 2aq. — BaA'.,  6aq. 

w-Iodo-benzoic  acid  C,H^LCO,H.  [187°]. 

Formation. — 1.  From  ?»-amido-benzoic  acid 
by  the  diazo-  reaction  (Griess,  A,  113,  334 ;  117, 
1;  Cunze  a.  Hiibner,  A.  135,  108;  Grothe, 
J.  pr.  [2]  18,  324). — 2.  By  heating  benzoic  acid 
(1  pt.)  with  KIO,  (2  pts.)  and  dilute  H,SO^ 
(Peltzer,  A.  136,  201).— 3.  By  oxidising  o-iodo- 
toluene  with  chromic  acid  mixture  (Kiu'iier,  Z. 
[2]  5,  637). — 4.  By  heating  dry  silver  benzoate 
with  iodine  at  150°-180°  (Birnbaum  a.  Ileinherz, 
B.  15,  456). 

Properties. — Needles,  si.  sol.  water,  v.  sol. 
alcohol.  May  be  sublimed.  Gives  p-oxy- benzoic 
acid  on  oxidation.  Ammonia  forms  amido-ben- 
zoic  acid. 

Salts.  — NaA'aq.  —  MgA'„4aq.  —  CaA'2  2aq  : 
scales. — CaA'o  :  nodules. — BaA'^  4aq  ;  needles, 
Bol.  alcohol. — IVIgA'.,4aq. 

Ethyl  ether  E"tA'.  Oil. 

Nitrite  CJIJ..CN.  [41°].  From  w-amido- 
benzonitrile  by  the  diazo-  reaction.  Needles. 

ij-Iodo-benzoic  acid  C.H^I.CCH.  [266°] 
(Beran,  B.  18,  137;  Klingel,  B.  18,  2693). 
Formed  by  oxidation  with  chromic  acid  mixture 
from  p-iodo-toluene  (Korner,  Z.  [2]  5,  327),  from 
jj-iodo-phenyl-acetic  acid  (.Jackson  a.  Mabcry, 
Am.  2,  253),  or  from  p-iodo-acetophenone  (Klin- 
gel). Nacreous  scales  (from  alcohol).  Nearly 
insol.  boiling  water.  Converted  by  potash-fusion 
into  p-oxy-benzoic  acid. 

Salts(Glassner,  B.  8,  562).— NaA' Aaq  :  co- 
lourless needles,  v.  sol.  water. — K A'. — BaA'^  lAaq : 
long  trimetric  plates.  —  CaA'.j  aq.  —  SrA'^  aq  : 
nacreous  lamina. — ZnA',  4aq  :  cubes. 

Methyl  ether  MeA''.  [114°].  Long  needles 
(Schmidt  a.  Schultz,  A.  207,  333). 

Ethyl  ether  EtA.'.  Oil. 

o-IODO-BENZOIC  ALDEHYDE  C„HJ.CHO. 
[37°].  Formed  from  o-nitro-cinnamic  acid  by 
successive  conversion  into  amido-,  diazo-,  and 
iodo-cinnamic  acid,  and  oxidation  of  the  letter 
wjth  KMnO^  (Stuart,  C.  J.  53,  140), 


p-Iodo-benzoic  aldehyde  C^HJ.CHO.  [73°]. 
Needles  (Jackson  a.  White,  B.  11, 1042;  P.Am.A. 
15,  269). 

p-IODO-BENZYL  ALCOHOL  CHJ.CH^OH. 

[72°].  Prepared  by  heating  p-iodo-benzyl  brom- 
ide with  NaOAc  and  aqueous  NH,  at  160° 
Formed  also  by  heating  ^J-iodo-benzyl  bromide 
with  water  for  a  long  time  (.Jackson,  P.  Am.  A. 
13,  202  ;  Jackson  a.  Mabery,.47«.  2,  251 ;  B.  11, 
56).  Silky  scales  (from  alcohol  or  CS,)  or  long 
needles  (from  water).  SI.  sol.  cold  water,  v.  sol. 
alcohol,  ether,  benzene,  and  CS... 

o-IODO-BENZYLAMINE  CHJN  i.e. 
[2:1]  C,HJ.CH,.NH,.  From  o-iodo-benzyl  brom- 
ide and  alcoholic  NH3  (Mabery  a.  Robinson, 
Am.  4,  103).    Liquid.    Absorbs  CO.^  from  the 
air. — B'.,H.,PtCl5 :  minute  yellow  prisms. 

2)-Iodo-beiizylamine  [4:1]  C^H^I.CHj.NH^. 
Formed  by  heating  i^-iodo-benzyl  bromide  with 
alcoholic  NH.,  at  120^  (Jackson  a.  Mabery,  Am. 
2,  257).  Oil.  Absorbs  CO.,  from  the  air  forming 
a  carbonate  [113°]. — B'HCl :  slender  whiteneedles 
[240°],  sol.  water  and  alcohol,  si.  sol.  ether. — 
B'„H,PtCl5. 

"  Di-^>iodo-di-benzyI-amine  (C,HJ.CH,).,NH. 
[76°].  Formed,  together  with  tri-p-iodo-tri- 
benzylamine,  by  boiling  p-iodo-benzyl  bromide 
with  alcoholic  NH3  (Jackson  a.  Mabery,  A771. 
2,  256;  B.  11,  58;  P.  Am.  A.  13,  209).  White 
needles;  insol.  water,  v.  sol.  hot  alcohol,  ether, 
benzene,  and  CS.,. 

Salts.— B'liCl :  thick  white  plates,  sol.  CS^ 
and  HOAc,  si.  sol.  alcohol  and  benzene. — B'HBr; 
thick  pearly  prisms,  insol.  water,  si.  sol.  alcohol, 
sol.  ether,  benzene,  and  CS,. — B'2H,_,PtCl(; :  minute 
yellow  needles,  almost  insol.  water  and  alcohol. 
— B'oHoCOj.    [113°].  Crystalline. 

Tri-i^-iodo-tri-benzyl-amine  (C5HJ.CH;),N. 
[115°].  Formed  as  above  (J.  a.  M.).  W'hite 
needles  (from  ether) ;  v.  si.  sol.  hot  alcohol,  v. 
sol.  ether,  benzene,  and  CS.^. — B'„H_,PtCl5 :  yellow 
needles,  nearly  insol.  water  and  alcohol. 

o-IODO-BENZYL  BROMIDE  C.HJ.CH.Br. 
[53°].  Prepared  by  dropping  bromine  into  o- 
iodo-toluene  heated  to  190°-200°  (Mabery  a. 
Robinson,  Am.  4,  102  ;  P.  Am.  A.  17,  i03). 
Thick  flattened  prisms  (from  ligroin) ;  v.  sol. 
ether,  hot  alcohol,  benzene,  CS.^,  and  chloroform, 
insol.  water.  Its  vapour  is  very  pungent.  Gives 
o-iodo-benzoic  acid  on  oxidation  with  dilute 
HNO,. 

p-Iodo-benzyl  bromide  C„HJ.CHJ3r.  [79°]. 
Prepared  by  heating  j)-iodo-toluene  in  bromine 
vapour  at  115^-150°  (Jackson,  Am.  1,  93).  Straw- 
coloured  needles,  somewhat  pungent.  Insol. 
water  and  cold  alcohol,  sol.  hot  alcohol,  v.  sol. 
ether.    Hardly  attacked  by  CrOj. 

lODO-BENZYL  CYANIDE  v.  Nitrile  of  Iodo- 

PHENYL-ACETIC  ACID. 

0 - lODO  - BENZYLIDENE  -  MALONIC  ACID 

C,„H,I04i.c.C,HJ.CH:C(C0,,H),,.  [204^].  Formed 
by  heating  equal  weights  of  malonic  acid  and 
iodo-benzoic  aldehyde  for  several  hours  at  100'^ 
with  half  their  weight  of  HOAc  (Stuart,  G.  J. 
53,  142).  Decomposed  on  melting  into  CO^  and 
o-iodo-cinnamic  acid. 

a-IODO-BENZYL-MALONIC  ETHER 
C^H5.CH,,.CI(CO.^Et)2.     From   sodium  benzyl- 
malonic  ether  and  iodine  (Bischoff  a.  Hausdorfer, 
I  4.  239,  110),    Oil.    Decomposes  oa  hydrolysis 
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lODO-BENZYL-MALONIO  ETHER. 


into  benzolo  alcleliyde,  alcohol,  acetic  acid,  and 
CO.,. 

^-lODO-BENZYL  SULPHOCYANIDE 

CgHjI.SCy.  [40°].  Formed  by  boiling  p-iodo- 
benzyl  bromide  with  an  alcoholic  solution  of 
potassium  sulphocyanide  (Jackson,  P.  Am.  A. 
13,207;  B.  11,  58).  Long  white  plates  (from 
alcohol).  M.  sol.  hot  alcohol,  v.  sol.  ether, 
benzene,  CS.„  and  HO  Ac. 

lODO-BETORCIN  C„HIMe(0H)2.  [93']. 
Pormed  by  the  action  of  ]?bO  and  I  (2  pts.)  on 
an  ethereal  solution  (50  pts.)  of  betorcin  (1  pt.). 
Crystallised  from  light  petroleum  (Stenhouso  a. 
Groves,  C.  J.  37,  401).  V.  sol.  ether,  CS;^,  and 
benzene. 

lODO-BROMO-  V.  Bromo-iodo-. 

lODO-BUTANE  v.  Butyl  iodides. 

Di-iodo-butane  CjHgl,  i.e. 
CH3.CHI.CH,.CH,I.  (11^°  in  vacuo).  S.G.  2-201. 
From  the  corresponding  di-oxy-butane  and  HI 
(Wurtz,  Bl.  [2]  41,  3C2). 

p-IODO-ISOBUTYL-BENZENE  C„Hj(C,H,,)I. 
(256°  cor.).  Formed  by  the  action  of  HI  on  the 
diazo-  compound  from  p-amido-phenyl-butane 
(Pahl,  B.  17,  1232).  Colourless  oil.  By  HNO3 
it  is  oxidised  to  p-iodo-benzoic  acid. 

lODO-BUTYLENE  C^H,I.  Crotyl  iodide. 
(132°).  From  tri-oxy-butane  (butenyl-glycerin), 
iodine,  and  lahosphorus  (Lieben  a.  Zeisel,  M.  1, 
830).  Pungent  liquid.  Combines  with  mercury 
forming  an  unstable  crystalline  compound. 

lODO-ISOBUTYL-TOlUENE 
C„H3(CH3)(C^H,,)I  [1:3:6].  [c.  35°].  (204°). 
Formed  by  diazotising  amido-tolyl  isobutane 
and  treating  the  product  with  HI  (Effront,  B. 
17,2325).  Long  white  needles.  V.  sol.  alcohol 
and  ether.  On  oxidation  with  HNO3  at  200°  it 
gives  nitro-tolyl-isobutyric  acid. 

a-IODO-?i-BUTYIlIC  ACID  C^HJO,  i.e. 
CH3.CH,.CHLC0,H.  [110°]  (Fittig,  B.  9, 1194). 
From  a-crotonic  acid  and  fuming  HI  at  100° 
(Hemilian,  A.  174,  324  ;  v.  infra).  Monoclinio 
crystals  (Haushofer,  Z.  K.  6,  135). 

Ethyl  ether  EtA'.  (191°).  Formed  by 
boiling  a-bromo-butyric  ether  with  alcoholic  KI 
(Hell,  B.  6,  29). 

;3-Iodo-butyric  acid  CH3.CHI.CH,.C0,H. 
Formed,  in  small  quantity,  in  the  preparation  of 
the  preceding.  Liquid. 

According  to  Michael  and  Freer  (J.  pr.  [2]  40, 
95)  HI  unites  with  solid  crotonic  acid  forming, 
contrary  to  the  statement  of  Hemilian,  only 
j8-iodo-butyric  acid,  of  low  melting-point.  The 
same  acid  is  formed  from  liquid  crotonic  acid 
and  HI.  Boiling  water  converts  it  into  ;8-oxy- 
butyric  acid.  Hot  NaOHAq  gives  solid  crotonic 
acid. 

7-Iodo-butyric  acid  CHJ.CH^.CH^.CO^H. 
[41°].  From  the  lactone  of  7-oxy-butyric  acid 
and  HI  (Henry,  C.  B.  102,  368 ;  A.  Saytzeff,  B. 
14, 2826).  Colourless  plates,  which  become  yellow 
in  sunlight.  SI.  sol.  warm  water  (difference  from 
iS-isomeride),  v.  sol.  methyl  alcohol,  ether,  and 
CS 

^Methyl  ether  MeA'.  (199°).  S.G.  s  1-60G. 
Oil,  with  pleasant  odour. 

lodo-isobutyric  acid  (CH3),CI.C0,,H  (?). 
[36°].  From  methacrylio  acid  and  fuming  HI  at 
0°  (Fittig  a.  Paul,  A.  188,  58  ;  200,  67).  Tables 
(from  CS2)  or  large  prisms  (from  cone.  HIAq). 
SI.  sol.  water. 


Di-iodo-isobutyric    acid  C^HJ,©..  [127°].' 

Formed  by  treating  tri-oxy-isobutyric  acid 
with  HI  and  P  and  extracting  the  product  with 
ether  (E.  Fischer  a.  Tafel,  B.  22,  108).  Long 
needles,  v.  e.  sol.  alcohol  and  ether. 

lODO-ISOBUTYRIC  ALDEHYDE 
(CH.J)(CH3)CH.C0.H  or  (CH3),CI.C0.H.  S.G. 
10  2-29. 

Preparation. — By  treating  isobutyric  alde- 
hyde (22-5  c.c.)  dissolved  in  40  c.c.  of  alcohol, 
with  iodine  (25  g.)  and  iodic  acid  (10  g.).  It  is 
very  diflicalt  to  obtain  pure,  100  g.  of  the  crude 
body  yielding  not  more  than  1  g.  sufliciently  pure 
for  analysis.  Reduced  silver  removes  the  excess 
of  iodine  with  the  least  loss  of  substance 
(Chautard,  A.  Ch.  [6]  16,  160). 

ProjJcrtias.—Hea.wj  liquid,  colourless  when 
pure.  Its  vapour  is,  like  its  homologues,  ex- 
ceedingly irritating.  It  is  completely  decom- 
posed at  100°,  and  cannot  be  distilled  even  in 
vacuo.  Forms  a  crystalline  compound  with 
NaHSOj.  Is  rapidly  resinified  by  solutions  of 
alkalis  or  mineral  acids.  Combines  with  aniline, 
with  elimination  of  water,  giving  a  di-amine. 
Ag(C„H30.J  at  100°  yields  isobutyl  acetate  (114'-). 
AgCN  and  AgSCN  yield  the  corresponding  cyano- 
and  sulphocyano-  derivatives. 

IODO-CA'MPHOR  v.  Camphor. 

lODO-CAPROIC  ACID  v.  Iodo-hexoic  acid. 

lODO-CAPKYL-BENZENE     v.  Iodo-ociyl- 

BENZENE. 

lODO-CARBOSTYEIL  v.  Iodo-oxy-quinoline. 
lODO-CHELIDONIC  ACID  v.  Chelidonio 

ACID. 

lODO-CHRYSIN  v.  Chbysin. 

o-IODO  CINNAMIC  ACID  C^HJO^  i.e. 
C„HJ.CH:CH.CO,H.  [214°]  (G.  a.  H.) ;  [207°] 
(S.).  Formed  by  boiling  o-diazo-cinnamic  acid 
with  aqueou'j  HI  (Gabriel  a.  Herzberg,  B.  16, 
2037).  Formed  also  by  heating  o-iodo-benzyl- 
idene-malonic  acid  to  its  melting-point  (Stuart, 
C.  J.  53,  142).    Crystals  (from  dilute  alcohol). 

171-Iodo-cinnamic  acid  C^HJ.C^Hj.COjH. 
[182°].  Formed  by  boiling  9)i-diazo-cinnamic 
acid  with  HI  (G.  a.  H.).  Sol.  benzene,  petro- 
leum-etlier,  and  hot  alcohol,  si.  sol.  water. 

p  -  lodo  -  cinnamic  acid  CjHJ.CjHj.COjH. 
[c.  255°].  Formed  by  boiling  p-diazo-cinnamic 
acid  with  HI  (Gabriel  a.  Herzberg,  B.  16, 
2040).    Crystalline  mass. 

lODO-CODEINE  v.  Codeine. 

lODO  -  COMPOUNDS.  Organic  compoundg 
containing  iodine  attached  to  carbon. 

Formation. — 1.  Unlike  chlorine  and  bromine, 
iodine  is  not  capable  of  directly  displacing  hy- 
drogen, inasmuch  as  the  HI  produced  would 
cause  a  reverse  reaction.  But  if  iodic  acid,  mer- 
curic oxide,  or  some  other  substance  capable  of 
removing  HI  be  present,  the  substitution  may 
take  place  (Kekule,  A.  131,  231).  In  the  case  of 
aniline,  the  free  HI  combines  with  excess  of  ani- 
line and  thus  iodo-aniline  may  be  formed.  Mer- 
curic oxide  will  not  induce  the  iodation  of  fatty 
compounds,  but  is  especially  useful  in  the  case 
of  phenols  and  oxy-acids  (Weselsky,  A.  174,  99). 
The  operation  is  performed  in  boiling  alcoholic 
solution,  and  an  intermediate  body  appears  to  be 
mercuric iodate  (Lippmann,  B. 7, 1773).  Aromatic 
hydrocarbons  may  be  iodated  by  heating  with 
iodine  and  dry  FeCl,  (L.  Meyer,  A.  231,  195).— 
2.  By  the  action  of  HI  on  hydroxy  lie  compounds.. 
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Tlie  alVyl  iodides  may  bo  prepared  in  this  way 
by  the  action  of  HI  or,  better,  of  iodine  and 
phosphorus,  on  the  corresponding  alcohols  at 
100°.    The  polyhydric  alcohols  give  rise,  in  this 
way,  to  secondary  alkyl  iodides,  the  iodine  dis- 
placing hydrogen   attached  to  a  penultimate 
atom  of  carbon :  thus  glycerin  gives  isopropyl 
iodide.    Iodides  of  acid  radicles  are  formed  by 
the  action  of  iodide  of  phosphorus  on  the  dry 
alkaline  salts  (Cahours,  A.  104,  111). — 3.  By  the 
union  of  HI  with  unsaturated  compounds.  This 
combination  takes  place  more  readily  than  in 
the  case  of  HCl  and  HBr.    The  iodine  attaches 
itself  to  that  one  of  the  involved  atoms  of  carbon 
that  is  combined  with  the  smaller  amount  of  hy- 
drogen, e.g.:  CH3.CH:CH„-i-HI  =  CH3.CHI.CH3. 
4.  From  aromatic  amido-  conii^ounds  by  the  diazo- 
reaction.  This  may  be  performed  by  heating  the 
diazo-  compounds  with  HIAq,  or  with  aqueous  KI, 
e.g. :    C,H,.N,.SO,H  +  KI  =  C„H,I  +  N„  +  KHSO^. 
Also  by  Sandmeyer's  reaction,  which  consists  in 
boiling  the  diazo-  comi^ound  with  cuprous  iodide, 
V.  Diazo-  comi'ounds. — 5.  By  gradually  adding 
HNO3  to  a  hot  solution  of  the  amine  in  HIAq 
(Losanitscli,  B.  18,  3'J).  —  G.  By  displacing  CI 
or  Br  by  I  by  treatment  with  a  metallic  iodide. 
The  elements  K,  Mg,  Ca,  Sr,  Ba,  Al,  Mn,  and 
Co  prefer  chlorine  and  bromine  to  iodine,  and 
hence  the  iodides  of  these  metals  when  heated  with 
chloro-  or  bromo-  compounds  produce  iodo- com- 
pounds (Kohnlein,  A.  225,  194).    Thus  propyl 
chloride  is  converted  into  propyl  iodide  by  Calo, 
!SrI„,  Mnl„,  and  Colj,  while  it  is  but  slightly 
affected  by  Nil,  andFelo,  is  not  affected  by  SnIj, 
and  is  wholly  decomposed  by  PI.,.    The  conver- 
sion of  benzyl  chloride  into  benzyl  iodide  is  par- 
tially effected  by  Bal,  at  15°,  by  Znl„  at  10°, 
by  Cdlj  at  100°,  and  by  Bbl^  at  160°.  "  On  the 
other  hand,  isobutyl  chloride  is  not  converted  into 
iodide  at  70°  by  Balj,  by  Znl,,  or  by  Cdl2;  while 
Cdlj  at  135°  decomposes  it.    The  substitution  of 
CI  in  chloro-acetic  acid  by  I  is  partly  effected  by 
Cdl,  or  Til  at  100°,  and  may  be  effected  by  Baol 
or  Znlj  at  100°  (Brix, ^. 225, 160).  Potassium 
iodide  is  a  very  convenient  reagent  for  the 
purpose  (Perkin  a.  Duppa,  A.  112,  125),  but 
cannot  be  always  depended  upon  ;  for  though  it 
displaces  CI  by  I  in  the  case  of  epiclilorhydrin, 
chloro-lactic  acid,  dichlorhydrin,  and  mono-  and 
di-chloro-acetone,  itdoes  not  acton  di-chlorinated 
ether,  and  it  decomposes  chloral  into  chloroform 
and  CO,.    Calcium  iodide  CaI_,3Aaq  is  also 
an  excellent  reagent  for  converting  cliloro-  and 
bromo-  compounds  into  the  corresponding  iodo- 
derivatives  (Spindler,  ^.231,  257).  Thus  it  con- 
verts CH..Cl.CH,Br  into  ethylene  iodide,  and 
CHj.CHClBr  into  CHj.CHIj ;  but  it  fails  with 
CH,Cl.CHCU,withCHCl,.CHCl,,with  CCI3.CHCL, 
with  C.^Clg,  with  chloro-bcnzene,  and  with  chloral. 
Dry  CaLj  requires  a  higher  temperature  (120°) 
before  it  reacts,  and  this  decomposes  many  of 
the  iodo-  compounds  that  should  be  formed. — 
7.  Iodine  chloride  also  acts  as  an  iodating  sub- 
stance, especially  upon  aromatic  amines.  Thus 
it  converts  aniline  (dissolved  in  HOAc)  into  di- 
iodo-aniline  (when  2  mols.  ICl  are  used)  and 
tri-iodo-aniline  (w^hen  3  mols.  ICl  are  used).  It 
converts  acetanilide  into  acetyl-ii-iodo-aniline, 
TO-nitro-aniline  into  di-iodo-7»-nitro-aniline,  p- 
nitro-aniline  chiefly  into  iodo-p-nitro-aniline, 
and  p-toluidine  into  di-iodo-p-toluidine  :  but  it 


does  not  act  on  acetj-l-^J-toluIdine  {J3.  11.  107).— 
8.  By  heating  chloro-  compounds  with  fuming 
HIAq  (Lieben,  Z.  1868, 712).— 9.  Nitrogen  iodide, 
acting  on  dilute  alcoholic  solutions  of  the  potas- 
sium derivatives  of  phenols,  forms  iodo-phenols 
and  ammonia  (Willgerodt,  J.  j}''.  [2]  37,  446). 

licactions. — 1.  The  displacement  of  iodine  by 
chlorine  or  bromine  may  be  effected  by  lieating 
with  the  chloride  or  bromide  of  Hg,  Cu,  Ag,  Sn, 
Pb,  As,  or  Sb  {v.  Chloro-  compounds  and  Bkojio- 
coMPouNDs). — 2.  Chlorine  and  bromine  displace 
iodine  directly. — 3.  Sodium  frequently  removes 
iodine  with  ease,  e.g.  2C,,H5l  +  Na,  =  C^H,„  -f  2NaI. 
In  like  manner  (by  what  is  known  as  Fittig's  re- 
action) :  C^H J  t  CjHJ  +  Na^  =  C,H,.C,H,  +  2NaI. 
4.  Water  readily  decomposes  tertiary  alkyl 
iodides,  forming  HI  and  a  tertiary  alcohol. 
Methyl  and  ethyl  alcohol  at  100°  act  in  like 
manner,  forming  a  tertiary  alcohol  and  Mel  or 
EtI.—  5.  Silver  obtained  by  reduction  sometimes 
removes  iodine  :  e.g.  2Cn..I.CH,..C02H  +  Agj 
=  2AgI  +  C0,H.CH2.CH.,.CH,.CH,.C6,H. 

Some  aromatic  iodo-  compounds  can  take  up 
chlorine,  e.g.  Phi  gives  PhlCL  (Willgerodt,  J.  pr. 
[2]  33,  15'4),  C.H.BrI  gives"C,H,BrICU,  while 
C„H.,Br3l  gives  CsH,Br3lCL,  and  C,H,(N0,)I  gives 
CJ1,(N0.,)IC1,.    C„H3(N0,,),I  has  no  action. 

IODO-?)i-CilESOL  C,H3MeI(0H)  [l:a;:3].  Oil 
Formed  by  adding  iodine  to  a  solution  of 
cresol  in  ammonia  and  alcohol  (Willgerodt  a. 
Kornblum,  J.  jjr.  [2]  39,  289). 

lodo-p-cresol  C.HjMel.OH  [1:8:4].  Formed 
by  the  action  of  dry  iodine  on  sodium-p-crosol 
suspended  in  CS,  (Schall  a.  Dralle,  B.  17,  2533). 
Iiiquid.    Volatile  with  steam. 

Methyl  ether  CJI.,Mel{OMe) :  (238°);  oil. 

Di-iodo-o-cresol  C„H,MeL(OH)  [1:3:4:2]. 
[70°].  Formed  by  the  action  of  iodide  of  nitrogen 
upon  the  sodium  compound  of  o-cresol  (Will- 
gerodt, J.  pr.  [2]  37,  448,  39,  289). 

Acetyl  derivative  C,HjMeI,(OAc).  [56°]. 
Tables. 

Picrate.  [204°].  Yellow  crystalline  aggre- 
gates. 

Di-iodo-wi-cresol  C„H2MeI,(0H).  [76°]. 
Formed  together  with  iodo-wi-cresol  (W.  a.  K.). 
Long  needles,  sol.  usual  menstrua. 

Di-iodo-^)-cresol  C„H,MeL.OH  [1:3:5:4].  [61°]. 
Formed  together  with  the  preceding  (Schall  a. 
Dralle,  B.  17,  2534).  White  tables.  Easily 
soluble  in  alcohol,  sparingly  in  water  and  ligroin. 
Volatile  with  steam. 

Acetyl  derivative  CsH,Mel2(0Ac) :  [62°], 
white  tables. 

Benzoyl  derivative  C^H2MeI;;(0Bz) : 
[130°],  glistening  white  prisms. 

Ethyl  ether  C,H,MeL(OEt).  [77°].  White 
solid,  sol.  organic  solvents  (Willgerodt  a.  Korn- 
blum, J.  pr.  [2]  39,  289). 

lODO-CRESOL  SULPHONIC  ACID 
C,HJIeI(0H)S03H  [3:1:2:5].  [155°].  Formed, 
together  with  an  isomeride,  by  the  action  of 
iodine  on  the  potassium  salt  of  o-cresol-sulphonic 
acid  (Kehrmann,  J.  pr.  [2]  37,  338).  Colourless 
plates  (containing  3aq).  Converted  by  nitric 
acid  into  dinitro-cresol  [86°].  Chromic  acid 
forms  iodo-toluquinone  [115°]. 

Salts.— A'K:  line  needles. — A',Ba  4a<i. 

Di-iodo-7)i-cresol  sulphonic  acid 
C,HMeI,(OH)(S03H)[3:C:2:l:4].     [70°].  From 
potassium  ?«-cresol  sulpbonate  by  treatment  with 
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iodino  (Eohrmann,  J.  ;pr.  [2]  39,  392).  Small 
needles.  Oxidised  by  CrOj  to  di-iodo-toluquinone. 

IODO->|/-CUMENE  C,H2lMe,[l:2:4:5].  lodo- 
tri-victhijl-bcnzcne.  [37°].  (258°).  Formed  by 
decomposing  t|/-cumene  diazopiperidide  with 
HIAq  (S.G.  1-73)  (Wallach  a.  Heusler,  A.  243, 
233).  Formed  also  from  <|'-cumidine  by  diazo- 
tising  and  heating  the  product,  dissolved  in 
H,SOj  with  KI  (Kurzel,  B.  22,  1586).  Scales. 
Treatment  with  HoSOj  forms  two  isomeric  di- 
iodo-<|'-cumene  sulphonic  acids  :  il^-cumene  sul- 
phonic  acid  and  iodo-ilz-cumene  sulphonic  acid. 
One  of  the  di-iodo->f'-cumenes  melts  at  74°,  the 
other  is  an  oil. 

IODO-v|/-CUMENE  SULPHONIC  ACID 
CsHIMe^SOjH.   Formed  as  above.    Scales,  m. 
Bol.  water. 

Salts. — NaA'aq  :  plates. — BaA'jaq  :  needles. 

lODO-CYANETHINE  v.  Ctanethinb. 

lODO-ETHANE  v.  Ethyl  iodide. 

Di-iodo-ethane  v.  Ethylene  iodide  and 
Ethylidene  iodide. 

Tri-iodo-ethane  C^Tl^I,  i.e.  CH.vCIj  [95°]. 
Formed  by  the  action  of  aluminium  iodide  upon 
CH3.CCI3  (De  Boissieu,  Bl.  [2]  49,  16).  Yellow 
octahedra.  V.  e.  sol.  CS,,  benzene,  and  ether ; 
V.  sol.  petroleum-ether ;  m.  sol.  alcohol.  Smells 
faintly  of  iodoform. 

lODO-ETHYL  ALCOHOL  v.Gi.rcoi,iodhydrin. 

/3.I0D0-ETHYL-AMINE  CHJ.CH^.NH.. 

Hydriodide  B'HI.  [194°].  From  vinyl- 
amine  and  cone.  HIAq  (Gabriel,  B.  21,  1049). 
Trimetric  crystals  (from  hot  alcohol).  V.  sol. 
■^ater.  When  treated  with  KOH  it  gives  a  liquid, 
soluble  in  water,  with  a  disagreeable  odour. 

Picrate  B'CsH,(N0,)30H  iaq.  [c.  105°] 
(hydrated) ;  [131°]  (anhydrous).  Short  compact 
yellow  prisms. 

Di.iodo-ethyl-amine  EtNIj  v.  Ethyl-di-iodo- 
amine,  vol.  ii.  p.  474. 

00-DI-IODO-ETHYL-BENZENE  C^HJj  i.e. 
CsIIj.CHI.CHjI.  Styrene  di-iodide.  From  styrene 
and  a  concentrated  solution  of  iodine  in  KIAq 
(Berthelot,  Bl.  6,  295 ;  7,  277).  Crystals  ;  v.  sol. 
ether.  Eapidly  decomposes  into  iodine  and 
pietastyrene. 

lODO  -  ETHYLENE  C^H^I  i.e.  CH,:CHI. 
Vimjl  iodide.  (56°).  S.G.  ^  2-08.  Formed  by 
distilling  ethylene  iodide  with  cone,  alcoholic 
potash,  the  receiver  being  kept  very  cool,  and 
the  distillate  finally  mixed  with  water  (Eegnault, 
A.  15,  69 ;  E.  Kopp,  C.  R.  18,  871).  Also  from 
ethylidene  iodide  (Gustavson, 5.7,731).  Formed 
also  by  the  union  of  HI  with  acetylene  (Berthelot, 
4. 132, 122  ;  Semenoff,  Z.  1865,  725).  Oil;  v. sol. 
alcohol  and  ether,  with  alliaceous  odour. 

Di  -  iodo  -  ethylene  C^HjI^  i.e.  CHI:CHI. 
Acettjlene  di-iodidc.  [73°].  (192°  cor.).  S.G. 
^  3-302.  Formed  by  passing  acetylene  over 
iodine  moistened  with  alcohol  (Sabanejeff,  A. 
178,  109  ;  216,  275 ;  Plimpton,  C.  J.  41,  392). 
Elastic  needles  (from  alcohol).  It  appears  to  be 
accompanied  by  a  small  quantity  of  a  liquid 
isomeride.  S,G.  Si  2-942.  With  alcoholic  AgNO, 
itformslongneedlesof  acompoundCjH.Jj^AgNO,, 
which  is  decomposed  by  HCl,  giving  off  acetylene. 

Tetra  -  iodo  -  ethylene  Cl^-.d,.  Di-carbon- 
tetra-iodide.  [c.  165°].  Prisms.  Formed  by  the 
action  of  a  solution  of  iodine  in  aqueous  KI 
upon  the  cuprous  compound  of  potassium  pro- 
pargylate.    Forwed  also  by  the  action  of  the 


iodine  solution  upon  acetylene  copper  (Homolka 
a.  Stolz.B.  18,  2283). 

lODO-ETHYLIDENE  DI-ETHYL  DI-STTL- 
PHONE  CH3.CI(SO,Et)2.  [109°].  From  ethyl- 
idene di-ethyl  di-sulphone  by  boiling  with  iodine 
(Fromm,  A.  253,  146).  Needles. 

IODO -DI-ETHYL  OXIDE  C^HJO  i.e. 
CHJ.CH,.OEt.  (155°).  S.G.  ^  1-692.  V.D.  6-91 
(obs.  and  calc).  Formed  by  heating  ethylene 
iodide  with  alcohol  at  75°  (Baumstark,  B.  7, 
1172).  Formed  also  from  the  mono-ethyl  deri- 
vative of  glycol  by  treatment  with  iodide  of  phos- 
phorus (Deraole,  B.  9,  746).  Pungent  oil,  not 
decomposed  by  water.  Alcoholic  potash  attacks 
it  energetically,  yielding  CH2:CH.0Et  (35°),  and 
CH2(0Et).CH,(0Et)  (122°).  Boiling  with  re- 
duced silver  does  not  affect  it. 

I0D0-(y3)-ETHYL-THI0PHENE 
C<H2(CjHj)I8.    Oil.    Formed  by  the  action  of 
iodine  upon  (5)-ethyl-thiophene  in  presence  of 
HgO  (Bonz,  B.  18,  551) 

lODO-FLUORO-BENZENE  v.  Fldoro-iodo- 

BENZENB. 

IODOFORM  CHI3.  Tri-iodo-methanc.  Mol. 
w.  394.  [119°].   S.G.  2. 

Depression  of  freezing-point  of  benzene  by 
iodoform  :  Eaoult,  A.  Ch.  [6]  2,  88  ;  Paterno,  B. 
22,  465. 

Formation.— 1.  By  heating  alcohol  with 
iodine  and  caustic  or  carbonated  alkali  (Serullas, 
A.  Ch.  [2]  25,  314).  Iodoform  is  formed  in  like 
manner  by  the  action  of  iodine  and  potash  on 
aldehyde,  acetone,  lactic  acid,  and  many  other 
substances  (cf.  vol.  i.  p.  96). — 2.  From  chloro- 
form and  HI  (Baeyer,  B.  5,  1094).— 3.  By  heat- 
ing chloroform  with  Cal,  at  75°  (Spindler,  A. 
231,  203). — 4.  Together  with  carbamic  ether,  by 
the  action  of  iodine  on  sodium  carbamic  ether 
(Mulder,  B.T.C.  7,  333). 

Preparation. — 1.  Alcohol  containing  about 
20  p.c.  aldehyde  is  mixed  with  ten  times  its 
weight  of  aqueous  NaOH,  iodine  is  added,  and 
the  mixture  stirred  from  time  to  time.  The 
iodoform  quickly  separates  in  the  cold  (Giinther, 
Ar.  Ph.  [3]  25,  373).— 2.  To  prepare  iodoform  E. 
Bother  (Ph.  [3]  4,  593)  heats  32  pts.  iodine,  32 
potassium  carbonate,  16  alcohol  of  95  per  cent, 
and  80  water,  till  the  mixture  becomes  colour- 
less ;  then  decants  the  clear  liquid,  collects  the 
separated  crystals  of  iodoform,  and  mixes  the 
filtered  liquid  with  16  to  24  pts.  hydrochlorio 
acid  and  2  to  3  pts.  potassium  dichromate.  The 
liquid  is  then  neutralised  with  potassium  car- 
bonate, and  32  pts.  more  of  that  salt  are  added, 
together  with  6  pts.  iodine  and  16  alcohol.  The 
reaction  having  been  completed  at  the  heat  of 
the  water-bath,  the  product  is  treated  as  above, 
whereby  a  fresh  quantity  of  iodoform  is  ob- 
tained.— 3.  By  the  action  of  excess  of  sodium 
hypochlorite  on  an  aqueous  solution  of  acetone 
(6  pts.),  potassium  iodide  (50  pts.),  and  Na03 
(2  pts.)  (Suillot  a.  Eaynaud,  Bl.  [3]  1,  3). 

Properties. — Hexagonal  yellow  tables  ;  a:c  =» 
1:  -9015  (Eammelsberga.Kokscharoff,  C.  C.1857, 
524 ;  c/.  Dogiel,  N.  Petersb.  Acad.  Bull.  20,  337). 
Above  its  melting-point  it  partly  decomposes, 
giving  off  iodine  and  HI,  Has  a  peculiar  per. 
sistent  odour.  Volatile  with  steam.  Insol.  water, 
acids,  and  alkalis  ;  v.  sol.  alcohol,  ether,  and 
fixed  and  volatile  oils.  An  alcoholic  solution  of 
iodoforaj  is  deconiposed  under  the  influence  ot 
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light.  The  decomposition  is  accelerated  by  dry 
oxalic  acid  ;  iodine  and  metliylene  iodide  are 
produced  (Mulder,  li.  T.  C.  7,316;  cf.  Humbert, 
Ph.  [3]  29,  352).  Does  not  in  the  least  hinder 
the  putrefaction  of  pancreas  at  35°  (Boillat,  J.2)r. 
183,  308). 

Detection. — An  alcoholic  solution  of  iodo- 
form warmed  with  aqueous  KOH  and  a  little 
phenol  forms  a  red  substance,  which  dissolves  in 
dilute  alcohol,  giving  it  a  crimson  colour  (Lust- 
garten,  M.  3,  717). 

Reactions. — 1.  Heated  in  a  sealed  tube  at 
150°,  either  alone  or  with  iodine,  it  yields 
methylene  iodide  and  brown  products  (Hofmann, 
C.  J.  13,  G5). — 2.  Bromine  gives  bromoforni 
(Loscher,  B.  21,  410) ;  but  an  excess  of  Br  at 
high  temperatures  forms  CBr^.— 3.  Distilled  with 
HgCl,  it  yields  CHCl.,!  (Schlagdenhauffen,  Ph. 
[3]  29^  247).— 4.  Mercuric  oxide  forms  CO,  formic 
acid,  Hglo,  and  water. — 5.  Boiling  aqueous  KOH 
forms  a  little  potassium  formate. — 6.  Boiling 
alcolwlic  potash  forms  methylene  iodide  (Brun- 
ing,  A.  104,  187  ;  Butlerow,  G.  R.  47,  595).— 7. 
NaOEt  forms  methylene  iodide,  NaT,  aldehyde, 
acrylic  acid,  and  CH,.CH(OEt).CO..H  (Butlerow, 
A.  107,  110;  114,  204;  118,  325).— 8.  K.SOj 
forms  CH,(SO,K),  (Strecker,  A.  148,  90).— 9.  By 
the  copper-zinc  couple  iodoform  may  be  reduced 
to  methane  (Gladstone  a.  Tribe,  G.  J.  28,  508). — 
10.  Unites  with  PEt^  forming  C,„H„,PJ3  (Hof- 
mann, Pr.  10,  189).— 11.  PCI3  forms  chloroform. 
12.  When  raade  intQ  a  paste  with  moist  finely- 
divided  silver,  acetylene  is  at  once  given  oft.  A 
mixture  of  jipd.  silver  and  copper  is  even  more 
effective  (Cazeneuve,  G.  R.  97, 1371).— 13.  Silver 
nitrate  acts  readily  at  ordinary  temperatures, 
forming  Agl,  nitric  acid,  and  CO,  so  that  by 
nitrating  the  liberated  acid  an  estimation  of  the 
quantity  of  iodoform  present  may  be  formed 
(Greshoff,  R.  T.  G.  7,  342).— 14.  Iodoform  ex- 
posed to  direct  sunlight  is  completely  oxidised 
by  air,  forming  CO,,,  iodine,  and  water  (Daccomo, 
O.  IG,  247). — 15.  Mercuric  acetate  is  reduced  by 
iodoform  to  mercurous  acetate,  CO^  being  evolved. 
It  does  not  reduce  mercuric  nitrate  (although 
chloral  forms,  in  this  case,  mercurous  chloride) 
(Cotton,  J.  Pit,.  [5]  10, 481). —10.  Isobutyl  alcohol 
(200  g.)  mixed  with  sodium  (20  g.)  and  iodoform 
(100  g.)  gives  a  violent  reaction,  the  products 
being  formic  acid,isobutyric  acid,  pentenoic  acid, 
CMe,,:CH.CO,H  [70°],  isobutyl-oxy-isobutyric 
acid  CjHjO.CMej.COjH,  a  lactone  of  an  oxy- 
octoic  acid,  isobutylene,  methyl  isobutyl  oxide, 
methylene  di-isobutyl  oxide, a  compound  Oi^H.^^O.,, 
and  other  bodies  (Gorboif  a.  Kessler,  J.  R.  1887, 
428). 

lODO-FUMARIC  ACID  C,,HI(CO,H),.  lodo- 
maleic  acid.  [184°].  Formed  by  dissolving 
acetylene-di-carboxylic  acid  in  strong  aqueous 
HI  (Baudrowski,  B.  15,  2697).  Fine  glistening 
crystals.  Very  soluble  in  water,  alcohol,  and 
ether. 

Salts. — A"HK:  small  sparingly  soluble 
crystals. — A"Ag.^ :  crystalline  pp. — A"Pb  2aq  : 
crystalline  pp. 

lODO-HENDECOIC  ACID  C„H,,IO.,  i.e. 
CH2l.CH,.(CH,),.C0,H.  [24°].  From'  hen- 
decenoic  acid  and  HI  (Ph.  Brunner,  B.  19,  2224). 
Crystallinr-. 

"lODDHEPTOIC    ALDEHYDE  C,H,.J.CHO. 
S.G.   ^  2-31.     Formed   by  treating  heptoic 
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(oenantliic)  aldehyde  (75  g.)  diluted  with  alcohol 
(100  c.c.)  with  iodine  (50  g.)  and  iodic  acid  (20  g.). 
The  crude  product  is  purified  by  treatment  with 
reduced  silver.  The  yield  is  very  bad  (Chautard, 
A.ph._  [6]  16,  170).  Very  unstable  liquid  with 
irritating  odour.  Decomposed  by  heat.  Easily 
decomposed  by  KOH,  NaOH,  ammonia,  and 
mineral  acids. 

Reactions.— 1.  Nitric  acid  gives  heptoic  alde- 
hyde and  heptoic  acid.— 2.  Silver  acetate  forms 
octyl  acetate  (208°). — 3.  By  heating  iodo-heptoio 
aldehyde  (120  g.)  dissolved  in  alcohol  with  silver 
cyanide  (67  g.)  there  is  formed  Ci^Hp.Cy.CHO 
(177°)  S.G.  iii  -913.  This  is  a  colourle'as  liquid 
which  reduces  Fehling's  solution  and  ammonia- 
cal  AgNOj  but  does  not  form  crystalline  coin- 
pounds  with  aniline  or  phenyl-hydrazine. — 4. 
Silver  sidpliocyanide  forms  the  corrosi^onding 
sulphocyano-heptoic  aldehyde. — 5.  Heating  with 
aniline  forms  C,H,  J(NHC,H,)j. 

lODO-HEPTYLENE  C-H,  J  i.e. 
Pr.CH,.CI:CHMe  or  Pr.c'H:CI.CH,Me.  (140°- 
150°).    From  heptinene  (g.  v.)  and  HI  (Morria, 
C.  J.  41,  179). 

lODO-HEXANE  v.  Hexyl  iodide. 

Di-iodo-hexane  G^Hi^L  i.e. 
CH,.CHI.CH,.CH„.CHI.CH3.  Hcxylene  iodide. 
S.G.  2  2-024.  Formed  by  heating  di-allyl  in  a 
sealed  tube  for  5  hours  with  excess  of  cone. 
HIAq  at  100°  (Wurtz,  A.  Ch.  [4]  3, 129) ;  or  better, 
by  passing  gaseous  HI  into  strongly  cooled  diallyl 
(Sorokin,  pr.  [2]  23,  18),  Oil ;  gives  off  iodiiio 
when  heated.  With  sodium  it  gives  hexylene  and 
hexenyl  iodide.  Alcoholic  potash  forms  diallyl. 
Silver  acetate  forms  hexylene  acetate  C5H,2(OAc),j, 
whence  baryta  forms  di-oxy-hexane. 

Tetra-iodo-hexaiie  C,,H|„l2.  [above  100°]. 
From  diallyl  and  iodine  (Berthelot  a.  De  Luca, 
A.  100,  3G3). 

TETRA-IODO-HEXINENE  v.  Tctra-iodide  of 

DlPllOPAnOYL. 

lODO-HEXOIC  ACID  C„H|,IO.,.  Formed  by 
mixing  hydrosorbic  acid  with  cone.  HIAq  at  O"' 
(Fittig,  A.  200,  44).  Oil,  turning  yellow  on  ex- 
posure to  light.  May  be  reduced  by  sodium- 
amalgam  to  jt-hexoic  acid. 

lODO-HEXYLENE  0,H„I  i.e. 
CH.,:CH.CH,..CH...CHI.CH3.  Hexenyl  iodide. 
Diallyl  hydroiodide.  (165°).  S.G.  2  1-497. 
Formed,  together  with  di-iodo-hexane,  by  the 
action  of  HI  on  diallyl  (Wurtz,  A.  Ch.  [4]  3, 
155).  Formed  also  by  the  action  of  alcoholic 
potash  or  of  an  alloy  of  tin  and  sodium  on  di- 
iodo  hexanc  CH,.CHI.CH,.CHo.CHI.CH3.  When 
treated  for  24  hours  with  moist  Ag.^O  it  forms 
diallyl,  hcxylene,  and  two  liquids  C^H,20  (c.  135°) 
and  C,.,H,,.,0  (180°). 

lodo-hexylene  C,H„I.  (131°).  S.G.  is  192. 
Formed  from  the  hexenyl  alcohol  obtained  by 
distilling  glycerin  with  lime  (Destrem,  A.  Ch.  [5] 
27,  58). 

lodo-hexylene  C„H,,I.  (142°-145°).  From 
pinacone  hydrate  and  HI  at  160°  (Bouchardat,  Z. 
1871,  C99).  Reduced  by  tin  and  HCl  to  hexylene. 
Bromine  gives  crystalline  C,.H||,Br^. 

lODO-HIPPURIC  ACID  C,HJN0,  i.e. 
NHBz.CHI.C0,H  (?).  Formed  by  treating  a 
boiling  alcoholic  solution  of  hippuric  acid  with 
iodine  (Maier,^.  1865,415).  White  needles.  De- 
composes at  90°.  All  its  salts  are  soluble  ia 
water  excepting  the  silver  salt. 

D 


81 


lODO-IIIPPURIC  ACID. 


lodo -hippuric  acid  C,H,I.CO.NH.CH,,.CO,H. 
Formed  by  the  action  of  aqueous  HI  on  the  sul- 
phate of  diazo -hippuric  acid  (Griess,  Z.  [2]  4, 
725;  B.  1,  190).  Laminie,  v.  sol.  cold  alcohol 
and  ether,  m.  sol.  hot  water,  nearly  insol.  cold 
water.    The  iodine  is  not  easily  removed. 

lODO-HYDROCINNAMIC    ACID    v.  Iodo- 

PIlENYL-rROI'IONIC  ACID. 

DI-IODO-HYBEOQUINONE  C„H„I.,(OH)., 
[5:3:4:1].  [145°].  Formed  by  boiling  di-iodo- 
quinone  [180°]  with  a  dilute  solution  of  SnCl., 
(Seifert,  J.-pr.  [2]  28,  438 ;  Kehrmann,  J.^^r.  [2] 
37,  337).  Long  colourless  needles  (from  hot 
water).    Volatile  with  steam. 

Di-iodo-hydroquinone  C.HXfOH)..  [142°]. 
From  di-iodo-quinone  [159°]  and  aqueous  SO.j 
(Metzeler,  B.  21,  2555).  White  needles,  v.  sol. 
hot  water,  alcohol,  ether,  and  HOAc  ;  m.  sol. 
benzene.  Eeoxidised  by  FeCl^  to  di-iodo- 
quinone. 

Di-acetyl  derivative  C,,HJ,(OAc)„. 
[148°].  Needles  or  plates  (from  alcohol)  ;  insol. 
water,  v.  sol.  alcohol  and  ether,  si.  sol.  cold 
HOAc. 

lODO  HYDKOTHYMOQUINONE 

C,HMePrI(0H)2  [5:2:0:4:1].  [74°].  Obtained 
by  reducing  iodo-thymoquinone  with  SnCl, 
(kehrmann,  pr.  [2]  39,  392).  Colourless' 
prisms,  v.  sol.  organic  solvents. 

lODO-HYDRO-TOLUQUINONE 
C,H.,MeI(OH),  [6:2:4:1].     [111°].     From  the 
corresponding  quinone,  by  reduction  with  SnCl, 
(Kehrmann,  /.  pr.  [2]  39,  392).  Soft  silky  aggre- 
gates of  needles,  sol.  organic  solvents. 

lODOL  V.  Tetea-iodo-pykuole. 

lODO-LACTIC  ACID  v.  Iodo-oxy-peopionic 

ACID. 

lODO-MALEiC  ACID  v.  Iodo-fumabic  acid. 

lODO-MELILOTIC  ACID.  Methyl  derivative. 
C,oH,,I03  i.e.  C,H^(0Me).C,H3l.C0,H.  From  the 
methyl  derivatives  of  (a)  and  of  (0)  coumaric 
acid  and  fuming  aqueous  HI  in  the  cold  (Perkin, 
C.  J.  39,  429).  Aqueous  Na^COj  forms 
C,Hj(OMe).CH:CH,  and  CO.,. 

lODO-METHANE  v.  Methyl  iodide, 

Di-iodo-methane  v.  Methylene  iodide. 

Tri-iodo-methane  v.  Iodoform. 

Tetra-iodo-methane  Gl^.  Carbon  tetra-iodide. 
S.G.  22  4-32.  Formed  by  mixing  CClj  with  alu- 
minium iodide  dissolved  in  CS,  (Gustavson,  A. 
172,  173;  C.  R.  78,  882).  Formed  also  by 
heating  CCl^  with  Cal,3kq  at  75°  (Spindler,  A. 
231,  2G4).  Dark-red  regular  octahedra  (Friedel, 
Bl.  [2]  21,  482).  SoL  CS,,  alcohol,  ether,  and 
Blel.  May  be  kept  for  some  days,  but  gradually 
decomposes.  The  decomposition  is  hastened  by 
both  CS,  and  CO,.  Above  80°  it  quickly  splits 
lip  into  carbon  and  iodine.  Converted  into  iodo- 
form by  boiling  with  aqueous  HI,  and  even  by 
boiling  with  water.  Scarcely  attacked  by  aque- 
ous potash  or  H,SO,.  Chlorine  converts  it  into 
CClj.    Br  gives  CBr,. 

lODO-DI-METHYL-AMINE  v.  Di-mcthyl- 
iodo-amine  under  Di-methyl-amine. 

lODO-DI-METHYL-ANILINE  CgHjJN  i.e. 
C^HJ.NMe,.  [79°].  Formed  by  adding  iodine 
to  a  solution  of  di-methyl-aniline  in  CS,  (Weber, 
B.  10,  765).  Formed  also  by  the  action  of  cyan- 
ogen iodide  on  di-methyl-aniline  in  the  cold, 
Leat  being  evolved  and  HCy  given  off  (Merz  a. 
Weith,  B.  10,  757).    White  lamina;,  sol.  alcohol 


and  HClAq.  Not  attacked  by  caustic  soda 
When  heated  above  80°  it  gives  oft  HI  and  leaves 
a  residue  which  forms  a  deep  violet  solution  in 
alcohol.— B',H,PtCls. 

lODO-TKI-METHYL-BENZENE  v.  loDO-tf-. 

C0MENE. 

lODO-METHYL-BTJTYL-BENZENE  v.  Iodo- 

BUTYL-TOLUENE. 

DI-IODO-METHYLENE  DI-ETHYL  DI- 
SULPHONE  CI,/SO,Et)„.  [177°].  Formed  from 
methylene  di-ethyl  di-sulphone,  I,  and  KIAq,  by 
exposure  to  sunlight  (Fromm,  A.  253,  161). 
Needles,  si.  sol.  boiling  water. 

DI-IODO-DI-METHYL  OXIDE  C,H,I,0  i.e. 
(CH,I),0.  (219°).  From  dry  '  oxymethylene ' 
(formic  paraldehyde)  and  gaseous  HI  (Tish- 
tschenko,  /.  R.  1887,  464).  OU. 

lODO-TRI-METHYL-PIPERIDINE  C„n,„IN. 
[60°].  Formed  by  heating  ethylidene  diacetonine 
with  HI  (E.  Fischer,  B.  17,  1796).  Colourless 
rectangular  prisms.  Nearly  insol.  water. — B'HI : 
very  sparingly  soluble. 

lodo-tetra-methyl-piperidine  CsH,sNI.  [90°]. 
Formed  by  heating  triacetonine  with  HI  at  150° 
(E.  Fischer,  B.  17, 1791).  Easily  soluble  in  alcohol 
and  ether,  insol.  water.  Colourless  tables  (from 
ether). 

lODO-DI-METHYL-THIOPHENE  C,H,IS  i.e. 
CI  :CMe. 

I  >S.   (97°).  From  di-methyl-thiophene 

CH:CMe/ 

(from  coal  tar),  iodine,  and  HgO  (Messinger,  B. 

18,  1638).  Oil. 

Iodo  -  tri  -  methyl  -  thiophene  C,HJS  i.e. 
CMe;CMe. 

I  ))S.    Formed  by  the  action  of  iodine 

CMe:CI  / 

(48  g.)  and  HgO  (21  g.)  on  tri-methyl-thiophene 
(12  g.)  dissolved  in  ligroin  (24  g.)  (Zelinsky,  iJ. 
21,  1837).    Non-volatile  oil. 

(a)-IODO-NAPHTHALENE  C,„HJ.  (305°), 
Formation. — 1.  By  adding  iodine  to  a  solu- 
tion of  mercury  dinaphthyl :  Hg(C,„H,),  +  2Ij 
=  HgIj-f2C,„H:I  (Otto,  A.  147,  173).— 2.  From 
diazo-naphthalene  sulphate  and  HI  (Nolting,  B, 

19,  135). 

Properties.— Thick  yellowish  oil,  not  solidi- 
fied at  — 17°.  Miscible  with  alcohol,  ether,  CS,, 
and  benzene.  Alcoholic  potash  at  160°  forms 
some  naphthalene.  Boiling  HIAq  (127°)  com- 
pletely converts  it  into  naphthalene.  When  a 
solution  in  CS,  is  boiled  with  aluminium  chloride 
there  is  formed  naphthalene,  iodine,  and  tarry 
matter,  but  no  (;8)-iodo-naphthalene  (Koux,  Bl, 
[2]  45,  517). 

Picric  acid  compound  [127°],  Golden 
yellow  needles. 

(/3)-Iodo-naphthalene  C,„H,I.  [55°].  Pre- 
pared by  the  action  of  HI  on  (/3)-diazo-naph- 
thalene  sulphate  (P.  Jacobson,  B.  14,  dOi). 
Colourless  plates  ;  sol.  ether,  alcohol,  and 
HOAc.    Volatile  with  steam. 

(a,  aJ-Di-iodo-naphthalene  CioHJj  [1:4], 
[110°].  From  (a)-iodo-(a)-nitro-naphthalene  by 
reduction,  and  treatment  of  the  resulting  iodo- 
naphthylamine  with  HjSOj  and  NaNO,,  followed 
by  HI  (Meldola,  C.  J.  47,  522).  Needles  (from 
alcohol). 

(a,;8J-Di-iodo-naphtlialene  C|„H,-l2  [1:2]. 
[81°].    From  (^)-iodo-(a)-nitro-naphthalene  in 
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tto  same  way  as  the  preceding  (Meldola). 
Scales  (from  alcohol). 

il3)  .  lODO  -  NAPHTHALENE  SULPHONIC 
ACIDS  C|„^IJ.SOJ^.  Two  isomerirlcs  are  formed 
by  sulphonating  (;6)-iodo-naphthalcne  (Arm- 
strong a.  Wynne,  C.  J.  Proc.  3,  22).  One  of  the 
isomerides  forms  the  salts  KA'  aq  and  BaA'j4i,aq, 
both  crystallising  in  hexagonal  scales,  the  other 
forms  the  salts  KA'aq  crystallising  in  laminte, 
and  BaA'„  2aq  in  Hat  needles. 

(1,  .'jj-Iodo-uaphthalene  sulphonic  acid 
C,„H„I(SO.,H)  [1:5].  [129''].  Formed  from 
(a)-diazo-naphthalcne  sulphonic  acid  and  warm 
HIAq  (10  p.c.)  (Mauzelius,  B.  22,  2820).  Colour- 
less tables  (containing  2aq) :  v.  sol.  water. 

Salts. — A'K  aq:  plates:  m.  sol.  water. — 
A'Naaq:  indistinct  needles. — A'Ag  ;  plates: 
S.  "66. — A'.^Ca  2aq  :  scales  ;  si.  sol.  water. — 
A',Baaq:  scales:  S.  -23  (in  the  cold).  S.  1 
at  100°.— A'jMg :  needles :  si.  sol.  water. — 
A'ZnGaq:  scales;  m.  sol.  water. — A'._,Cu4aq: 
greenish- white  needles ;  si.  sol.  water. — k'.J'h  4aq : 
si.  sol.  water. — A'vMn  4aq  :  indistinct  crystals : 
si.  sol.  water. 

Methyl-ether  MeA.'.  [G0°].  Prisms :  v. 
Bol.  Et.,0  ;  si.  sol.  cold  EtOH. 

Ethyl-ether  EtA'.  [74°].  Sis-sided  tables  : 
V.  sol.  Et.O. 

n-Propyl-ether  PrA'.  [G7°].  Colourless 
tables. 

Isopropyl-ether  V-ck'.    [90°].  Prisms. 

Chloride  C,Jl^l^O.,C\.  [114°].  Monoclinic 
prisms  :  v.  sol.  hot  AcOH  ;  si.  sol.  ligroin. 

Bromide  [153°].  Prisms. 

Amide  C,„1I,J(S0.,NH,).    [239°].  Scales. 

(a)-IODO-((3)-NAPHTH6L  C,„H„I(OH)  [1:2] 
[94-5°]  (M.) ;  [c.  100°]  (W.).  Prepared  by  dis- 
solving equal  parts  (20  g.)  of  (/8)-naphthol,  lead 
acetate,  and  dried  sodium  acetate  in  HOAc, 
cooling,  and  gradually  adding  iodine  (35'2  g.) 
dissolved  in  hot  HOAc,  The  product  is  ppd.  by 
Water  and  recrystallised  from  dilute  alcohol 
(Meldola,  C.  J.  47,  527).  Formed  also  by  the 
action  of  iodide  of  nitrogen  on  a  dilute  alcoholic 
solution  of  sodium  (/3)-naphthol  (Willgerodt, 
J.pr.  [2]  37,  448). 

Pro^jcritcs.— Long  colourless  needles;  si.  sol. 
boiling  water ;  v.  sol.  organic  solvents.  Volatile 
with  steam.  Sol.  cold  dilute  KOHAq ;  decora- 
posed  by  hot  alkalis.  Nitric  acid  liberates  iodine. 
KMnO,  gives  phthalic  acid. 

(a)-IODO-(o)-NAPHTHyLAMINE 
C,„HJ(NH,)  [4:1].  From  (3)-iodo-(a)-nitro- 
naphthalene,  zinc-dust,  and  HOAc  (Meldola,  C.  J. 
47,  521).  Its  solution  rapidly  oxidises  in  the  air 
forming  a  red  colouring  matter. — B'oH^SOi : 
tolerably  stable  white  needles. 

Acetyl  derivative  C^,;H.,l(mikc).  [196°]. 
From  the  preceding  by  boiling  with  Ac^O  (M.). 
Needles  (from  alcohol).  Gives  a  nitro- derivative 
[236°]. 

lODO-o-NITRO-ANILINE  C„HJ(NO,)(NH,) 
[5:2:1].  Formed  by  heating  di-iodo-nitro-benzene 
[168°]  with  alcoholic  NH,  at  170°  for  several 
days  (Korner,  O.  4,  386).  Large  steel-blue  la- 
minte  (from  alcohol  in  sealed  tubes),  yellow  by 
transmitted  light.  Does  not  melt  at  220°.  Not 
attacked  by  nitrous  ether. 

lodo-o-iiitro-aniline  C,H,I(NO,)(NH,)  [4:2:1]. 
[122°].  Formed  by  warming  a  solution  of  the 
acetyl  derivative  of  2>iodo-aniline  in  HOAc  with 


HNO3  (Michael  a.  Norton,  B.  11,  109).  Long 
orange-yellow  needles  (from  alcohol). 

Iodo-2)-nitro-aniline  C„H3l(N0,)(NH„)  [2:4:1]. 
[105-5°].  Prepared  by  the  action  of  iodine  chlor- 
ide (2  pts.)  0:1  2>nitro-aniline  (1  pt.)  dissolved 
in  dilute  HClAq  (Michael  a.  Norton,  Am..  1, 
2G2;  B.  11,  113).  Long  yellow  needles.— B'HGl 
[1G3°J. 

Di-iodo-7)!-nitro-aniline  C„PIJ(NO,,),,(NH.,) 
[4:2:3:1].  [145-5°].  Formed  by  passing  "iodine 
chloride  (3  pts.)  into  a  solution  of  wi-nitro-ani- 
line  (1  pt.)  in  HClAq  (Michael  a.  Norton,  Am.  1, 
255;  B.  11,  112).  Long  slender  yellow  needles, 
V.  sol.  cold  alcohol,  si.  sol.  acetic  ether,  insol. 
water.  Its  hydrochloride  is  not  decomposed  by 
water. 

Di-iodo-p-nitro-aniline  C„H..Io(NO„)(NH,) 
[6:2:4:1].  [244°].  Prepared  by  the  action  of 
iodine  chloride  (2  mols.)  on  p-nitro-aniline  dis- 
solved in  chloroform  (M.  a.  N.).  Yellow  prisms 
with  blue  fluorescence  (from  alcohol).  SI.  sol. 
hot  alcohol,  sol.  CHCl,  and  EtOAo,  v.  sol.  hot 
nitro-bonxene.    It  is  not  basic. 

o-IODO-NITEO-BENZENE  C,H,I(NO,,)  [1:2]. 
[49°].  Formed,  together  with  the  ^j-isomeride, 
by  treating  iodo-benzene  with  HNO3  (Korner, 
G.  4,  305).  The  ^j-isomeride  crystallises  first 
from  alcohol.  Long  flat  lemon-yellow  needles. 
Gives  a  little  o-iodo-aniline  and  much  aniline  on 
reduction. 

)K-Iodo-nitro-benzeneC^HjI(NO,,)[l:3].  [36°]. 
(c.  280°).  Formed  from  7w-nitro-aniline  by  dis- 
placing NH^,  by  I  through  the  diazo-  reaction 
(Griess,  ^.'l866,  218).  Monochnic  plates; 
fl:6:c  =  2-296:1:1-129  (Panebianco,  G.9,3G0).  The 
same  body  is  perhaps  formed  by  the  action  of 
IClon  sodium  j»-nitro-benzoate  (Schiitzenberger 
a.  Segenwald,  Ut^p.  Chim.  pure,  1862,  144). 

^-Iodo-nitro-benzeneG^HJ(NO,,)  [1:4].  [171°]. 
The  chief  product  of  the  action  of  fuming  HNO, 
upon  iodo-benzene  (Kokul6,  A.  137,  129).  Ob- 
tained also  from  2'-tiitro-aniline  by  the  diazo- 
rcaction.    Pale  yellow  needles. 

Di-chloride  C„H,(N0,)ICl2.  Formed  by 
passing  CI  into  a  solution  of  iodo-nitro-benzene 
in  chloroform  (C.  Willgerodt,  J.pr.  [2]  33,  160). 
Hardly  sol.  CS,„  Et.O,  or  light  petroleum.  Sol. 
CHCI3  and  benzene.  At  150°  it  gives  off  CI.,, 
leaving  C,-H|(NO.,)I.  With  alcohol  it  reacts 
forming  aldehyde";  HCl  and  C„H,(NO.)I. 

lodo-di-nitro-benzene  CeH3l(N02),i  [1:2:4]. 
[89°].  Obtained  by  nitrating  o-  or  p-iodo-nitro- 
benzene  with  H„SO,  and  HNO.,  (Korner,  J.  1875, 
322).  Yellowtricliniccry5tals,«;6:c  =  l-G34:l:-940 
(La  Vallo,  O.  10,  3).  V.  si.  sol.  cold  alcohol. 
Hot  dilute  KOH  forms  di-nitro-phcnol.  Alco- 
holic NH.|  gives  di-nitro-aniline,  though  the  de- 
composition is  incomplete  in  the  cold. 

lodo-di-nitro-benzene  CJI,I(NO,).,  [1:2:6]. 
[114°].  Formed  in  small  quantity,  together  with 
the  preceding,  by  treating  a-iodo-nitro-benzene 
with  HNO3  mixed  with  H.,SO,,  (Korner,  G.  4, 
305).  Orange  triclinic  tables  (from  alcohol).  More 
sol.  alcohol  and  ether  than  the  preceding.  Con- 
verted by  heating  with  alcoholic  NH.,  into  di-nitro- 
aniline  [138  '].  May  be  reduced  to  phenylene-7«- 
diamine. 

lodo-tri-nitro-benzene  C,H,I(N0,)3  [1:?:4:G]. 
[164°].  From  cliloro-tri-niti-o-benzene  and  alco- 
holic KI  (Hepp,  A.  215,  361).    Golden  needles. 
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Converted  by  boiling  aqueous  KOH  into  picric 
acid. 

Di-iodo-nitro-benzene  CsH3l,(N0.,)  [1:3:4]. 
[168°].  Obtained  from  5w-di-iodo-benzene  by 
dissolving  in  hot  fuming  HNO3  (Korner).  Tri- 
metric  octaliedra  ;  a:6:c  = 'GiV:!: '458  (La  Valle, 
G.  10,  2).  SI.  sol.  ether,  v.  si.  sol.  cold  alcohol. 
By  heating  for  a  few  days  with  alcoholic  NH3at 
170°  it  forms  iodo-nitro-aniline. 

Di-iodo-nitro-benzene  C„H.,I,(NO,,)  [1:2:4?]. 
[112-5°].  Formed  by  dissolving  o-di-iodo-benzene 
in  fuming  HNO3  and,  after  a  few  minutes,  di- 
luting with  water  (Korner  a.  Wender,  G.  17, 
491).  Lemon-yellow  needles  or  small  prisms 
(from  alcohol). 

(a)-IODO-NITIlO-BENZOIC  ACID  C^HJNO^ 
i.e.  C,,H3l(N0,)(C0,H)  [3:2or6:l].  [235°]. 
Formed,  together  with  the  two  following,  by  heat- 
ing wi-iodo-benzoic  acid  with  conc.HN03(Grothe, 
J.pr.['2]  18,  324;  Cunze  a.  Hiibner,  A.  135, 
106).  SI.  sol.  water,  especially  if  HCl  be  present. 
— Gives  o-amido-benzoic  acid  on  reduction. 
NHjA'aq. — NaA'  3aq.— CaA'  2aq. — SrA'.^  4aq. — 
BaA',  3aq. 

Ethyl  ether  EtA'.  [84°]. 

(/3)-Iodo-nitro-benzoicacidC,H3l(NO„)(CO.,H) 
[3:6or2:l].  [174°].  Formed  as  above."  V.  sol. 
water,  especially  if  HCl  be  present.  Blelts  under 
water.  May  be  reduced  to  o-amido-benzoic  acid. 
—  NH^A'aq. — LiA'aq.  —  NaA'  4aq.  —  KA'3aq. — 
CaA'.-SrA'j.— BaA'.,  6aq. 

Ethyl  ether  EtA'.    [64°].   Yellow  plates. 

(7)-Iodo-nitro-benzoic  acid 
C„H3l(N0,)(C0Jl)  [3:.r:l].    [192°].    Formed  as 
above.  V.  sol.  water,  but  does  not  melt  under  it. 
— NaA'aq  :  silky  yellow  needles. — CaA '2  3^aq. — 
SrA'o  4aq. — BaA',  3aq. 

lodo-nitro-benzoic  acid  C„H3l(N02)(C0.^H) 
[4:3:1].  [210°].  Formed  by  heating  p-iodo- 
benzoic  acid  with  fuming  HNO3  (Glassner,  B. 
8,  5G2).  Nearly  insol.  water,  v.  sol.  alcohol. — 
NaA'aq.— KA'aq.— CaA',  liaq. 

(a,a,)-IODO-NITKO-NAPHTHALENE 
C,„H,I(N02)  [4:1].  [123°].  Formed  from  acetyl- 
(a)-naphthylamine  by  nitration,  saponification, 
diazotisation,  and  treatment  with  HI  (Meldola, 
C.  J.  47,  519).  Minute  white  needles  (from  hot 
alcohol).  Sol.  benzene,  HOAc,  and  acetone. 
May  be  reduced  to  (a)-naphthylamine. 

(a,;3,,)-Iodo-nitro-naphthalene  C,„HJ(NOJ 
[1:2].  [108-5°].  Formed  from  the  mother-liquor 
of  the  preceding  (Meldola).  Yellow  scales.  May 
be  reduced  to  (i8)-napthylamine. 

{/8,,a,)-Iodo-nitro-naphthalene  C,„HJ(N02) 
[2:1].  [88-5  ].  From  acetyl-(a).nitro-(/8)-naph- 
thylamine  by  saponifying  with  hot  dilute  H.SOj, 
and  subsequent  displacement  of  NH,  by  I  (Mel- 
dola, C.  J.  47,  520). 

(aJ-IODO-(ft.)-NITRO-(a,)-NAPHTHOL 
C,„H,I(NOo)(OH)[4:2:l].  [146°].  Formed  by 
boiling  acetyl  (4,  2,  l)-iodo-nitro-naphthylamine 
with  strong  caustic  alkali  (Meldola,  C.  J.  47,  524). 
Yellow  needles  (from  alcohol).  Insol.  cold  water, 
si.  sol.  hot  water  and  hot  benzene,  v.  sol.  alcohol, 
acetic  acid,  and  acetone.  Yields  phthalic  acid 
on  oxidation.  Its  K  and  Na  derivatives  form 
minute  orange  needles,  m.  sol.  cold  water. — 
|C,jH5l(NO.Jl2Ba3aq :  bright  red  amorphous 
powder,  almost  insol.  boiling  water ;  deflagrates 
on  ignition. 


(a,)  -  lODO  -  (/3,)  -  NITRO  -  (a.,)  -  NAPHTHYL- 
AMINE.  Acetyl  derivative 
C,H3l(NO,)(NHAc)[4:2:l].  [236°].  From  acetyl- 
iodo-naphthylamine  by  warming  its  solution  in 
HOAc  with  HNO3  at  75°  (Meldola,  C.  J.  47, 
524).  Straw-coloured  needles  (from  alcohol). 
Sublimes  while  melting.  More  difficult  to  sapo- 
nify by  H..SO,  than  thebromo-  compound. 

lODO-NITEO-o-OXY-BENZOIC  ACID 
C^HJNOs  i.e.  C,HJ(NO,)(OH)(CO,H).  From 
(5,  2,  l)-nitro-oxy-benzoic  acid  by  treatment  in 
alcoholic  solution  with  I  and  HgO  (Weselsky, 

A.  174,  108).  Slender  yellow  needles.— KA'  2aq. 
— C,H,K„N0,3aq.— BaA',  6aq. 

Iod"o-nitro-o-oxy-benzoic  acid 
C„HJ(N0,,)(0H)(C0,H).  [204°].  From  (5,  2,  1). 
iodo-oxy-benzoic  acid   by  nitration  (Hiibner, 

B.  12,  1347). 
Iodo-nitro-))i-oxy-benzoic  acid 

C.  H2l(N0,)(0H)(C0,H).  Formed  by  treating  an 
alcoholic  solution  of  nitro-)«-oxy-benzoic  acid 
with  I  and  HgO  (Weselsky,  A.  174,  109). 
Lemon-yellow  crystals ;  si.  sol.  water,  v.  sol» 
cold  alcohol. — BaA',  6aq  :  minute  red  needles. 

Iodo-nitro-2)-oxy-benzoic  acid 
C,H2l(N0,,)(0H)(C0,H).      From  nitro-jp-oxy- 
benzoic  acid,  iodine,  and  HgO  (W.).  Lemon- 
yellow  needles. — BaA'._,4aq:   flat  red  needles. 
BaC-H.,INO,  2aq  :  short  dark-red  needles. 

DI  -  lODO-DI-NITRO  -  DI  -  OXY  -  DI-  PHENYL 
SULPHONE  C,„H,l2N.,S0«i.e. 
SO,,(C,H,I(NO,)OH),,.  "[205'^].  Formed  by  heat- 
ing iodine  (50  g.)  dissolved  in  alcohol  with  a 
mixture  of  di-nitro-di-oxy-di-phenyl  sulphone 
(34  g.)  and  HgO  (21-6  g.)  at  100°  (Aunaheim,  B. 
9,  600).  Needles  (from  HOAc) ;  insol.  water  and 
alcohol.  Decomposes  alkaline  carbonates. — 
Na2C,2H,LN.,SO„  2aq. 

lODO-o-NITRO-PHENOL  C.H.INOj  i.e. 
C„H.,I(N02)(0H).  [110°]  (Armstrong,  Watts' 
Diet.  Ed.  i.  Suppl.  2,  917;  B.  6,  619).  Formed 
by  the  action  of  iodine  and  HgO  on  o-nitro-phcnol 
dissolved  in  HOAc  (Busch,  B.  7,  462  ;  cf.  Arm- 
strong). Short  yellow  needles,  v.  sol.  hot  water, 
alcohol,  and  ether.  Moderately  volatile  with 
steam. — KA'aq  :  garnet-red  jalates  with  green 
lustre  (A.),  v.  e.  sol.  hot  water  and  alcohol. 

lodo-p-nitro-phenol  C,H3l(N0,)  (OH)  [2:4:1]. 
[93"]  (Korner;  Armstrong).  Formed  by  the 
action  of  iodine  and  HgO  on  p-nitro-phenol  dis- 
solved in  HOAc  (Korner,  Bull.  Acad.  Belg.  [2] 
24,  166;  Busch,  B.  7,  462).  Also  from  nitro- 
amido-phenol  by  the  diazo-  reaction  (K.).  Yellow 
needles.— NaA' 2.Uq  (K.).— KA'^aq  (B.).  Nitric 
acid  converts  it  into  iodo-di-nitro-phenol  [106°J. 

lodo-di-nitro-phenol 
C,HJ(N02),,(OH)[6:4:2:l].  [106°]  (A.);  [108°] 
(W.).  Formed  from  (4,  2,  l)-di-nitro-phenol  by 
treatment  with  iodine,  potassium  iodate,  and 
potash  (Korner,  G.  4,  397)  or  with  iodine  and 
HgO  (Armstrong,  B.  6,  649 ;  Weselsky,  A.  174, 
111).  Formed  also  from  di-nitro-amido-phenol 
by  the  diazo-  reaction  (A.),  and  by  the  nitration 
of  the  preceding  iodo-nitro-pheuol  (A.).  Long 
slender  lemon-yellow  needles  (from  hot  water). 
SI.  sol.  hot  water. — KA' :  deep  orange  needles, 
v.  sol.  hot,  si.  sol.  cold,  water. — CaA'25aq : 
orange-red  plates,  v.  sol.  hot  water. 

Iodo-di-nitro-phenol 
C„H.,I(N02),(OH)[4:6:2:l].  [113°].   Formed  from 
(6,  2,  l)-di-nitro-phenol  by  treatment  with  iodine 


lODO-OXY-EENZOIC  ACID. 


37 


and  ioilic  acul  (Korner,  G.  4,  397)  or  with  iodine 
and  HgO  (Aniistrong,  B.  0,  (U9).  Long,  lenicn- 
yellow  needles  (from  water)  ;  v.  si.  sol.  water 
and  alcohol.  The  potassium  derivative 
forms  magnificent  crimson  needles  with  green 
and  golden  lustre;  si.  sol.  water.  The  silver 
derivative  forms  small  brownish-red  needles. 

Di-iodo-o-nitro-phenol 
C,HJ,(NO,)(OH)[G:4:2:l].  [98°].  From  o-nitro- 
phenol,  iodine,  and  iodic  acid  in  alkaline  solu- 
tion (Korner).  Slender  dark-yellow  needles 
(from  ether-alcohol) ;  si.  sol.  water,  v.  sol.  boil- 
ing alcohol  and  ether. — NaA'aq  :  dark-brown 
prisms,  with  golden  lustre. — KA':  very  soluble 
reddish-brown  needles. 

Di-iodo-ji-nitro-plienol 
C„HJ,(NO,)(OPI)[(i:2:4:l].  [157°]  (K.).  From 
p-nitro-phenol,  iodine,  KIO3  and  potash  (K. ; 
cf.  Scifert,  J.pr.  [2]  28,  437).  Also  from  p-nitro- 
phenol  o-sulphonic  acid,  iodine  in  alcoholic 
solution,  and  HgO  (Post  a.  Brackebuseh,  A.  205, 
91).  Formed  also  by  treating  nilro-o-oxy-benz- 
oic  acid  with  iodine  and  HgO  (Wesolsky,  A. 
174,  107).  Large  colourless  prisms  (from  ether) 
turning  yellow  on  exposure  to  air.  Decomposes 
a  little  above  its  melting-point. — KA' :  golden 
needles  with  violet  iridescence.—  NaA'  2aq  : 
eUlorcscent  orange  Iamina\ 

Di-iodo-nitro-phenols  appear  also  to  have 
been  obtained  liy  I'iria  (.4.  198,  2C8). 

lODO-NlTRO-PHENOL  SULPHONIC  ACID 
C„HJNSO,  i.e.  C„H,,I(NO,)(OH)(SO.,H)[2;C:l:4]. 
Formed  when  iodine  and  HgO  are  added  to  an 
alcoholic  solution  of  o-nitro-phenol  p-sulphonic 
acid  (Armstrong  a.  Brown,  C.J.  25,  8G9).  — KA' : 
yellow  scales,  composed  of  short  needles,  si.  sol. 
water.-  K.^C,,H.JN SO,. :  red  crystals. — BaA'.iaq  : 
pale-yellow  silky  needles,  si.  sol.  water. 

lodo-nitro-phenol  sulphonic  acid 
C,LIJ(NO,)(OH)(SO,H)[G:4:l:2].  Formed,  to- 
gether with  di-iodo-p-nitro-phenol,  by  treating 
an  alcoholic  solution  of  p-nitro-phenol  o-sul- 
phonic acid  with  iodine  and  mercuric  oxide 
(Post  a.  Brackebuseh,  A.  205,  88).— Salts.— 
CaC„HJNS0,;3aq  :  coarse  yellow  needles,  m.sol. 
water.— BaC,HJN SO,  3aq  :  long  yellow  needles, 
m.  sol.water.— Pb2(Oik),C„H2lKSO,2iaq:  yellow 
crystalline  pp. 

DI-IODO-NITRO-RESORCIN 
C„HI.^(NO..)(On),_,.    From  nitro-resorcin  in  alco- 
holic solution  by  alternate  addition  of  iodine 
and  mercuric  oxide  (Wcselsky,  A.  174,  111). 
Golden  needles. 

lODO  -  NITRO  -  THIOPHENE  C^HJ(NO,)S. 
[74°].  Formed  by  nitration  of  iodo-thiophene 
(Kreis,  _B.  17,  2073).    Glistening  yellow  prisms. 

lODO- NITRO -TOLUENE  C,H,INO.,  i.e. 
C,,H,MeI(NO,)  [1:4:2].  [01°].  (280°).  From  (4,2,1)- 
di-nitro-tolucne  (Heynemann,  A.  158,  337). 
Pale  yellowish  crystals.  V.  e.  sol.  CS.,  and  ether. 

lodo  -  nitro  -  toluene  C,H3MeI(N0,,)  [1:4:3]. 
[50°].  From  p-toluidine  by  nitration  and  dis- 
placement of  NH.j  by  I  (Beilstein  a.  Kuhlberg, 
A.  158,  344).  Large  flat  needles  ;  v.  sol.  boiling 
alcohol. 

lodo  -  nitro  -  toluene  C,H3MeI(N0,)  [l:2:x]. 
[104°].  Formed  by  nitrating  o-iodo-toluene  (B. 
a.  K.).    Minute  needles. 

lodo-nitro-toluene  (?).  [109°].  Formed  by 
nitrating  ?H-iodo-toluene  (B.  a.  K.).  Small 
needles. 


Iodo-di-nitro-tolueneC,.H,MeI(NO,),,[l:4:5:3]. 
[138°].  Formed  by  nitrating  p-iodo- toluene 
(Glassner,  B.  8,  501).  Crystals. 

lODO-OCTINOIC  ACID  C„H„I0  ,  i.e. 
(C3H5),CI.C0.,H.  lodo-di-allyl-acctlc  acid.  From 
(G3H,),C(0H).C0.,H  (17  g.)  and  cold  fuming 
HIAq  (45  g.)  (Schatzky,  J.  B.  17,  78).  Crystals, 
insol.  water,  v.  sol.  alcohol  and  ether.  Easily 
decomposed. 

2>I0D0-w-0CTYL -BENZENE  C,,H,,I  i.e. 
CeHJCgH,;)I[l:4].  (319').  Heavy  oil.  Formed 
by  diazotisingp-aniido-phenyl-octane,  and  treat- 
ing the  diazo-octyl-benzene  with  III  (Boran,  B. 
18,  130).  On  oxidation  with  CrO,  it  gives  2^- 
iodo-benzoic  acid.  lodo-octyl-benzene  obtained 
by  the  action  of  iodine  and  HgO  upon  n-octyl- 
benzeue  is  described  by  Ahrens  (B.  19,  2720)  as 
an  oil,  solidifying  at  —4°,  and  comjjletely  de- 
composed by  distillation. 

p-Iodo-scc-octyl-benzene  CgH^(C8H,,)I  [1:4]. 
•p-Iodo-caprijUbenzcne.  (305°  uncor.).  Formed 
by  diazotising  p-amido-phenyl-scc-octane  and 
treating  the  diazo-capryl-benzene  with  HI. 
Heavy  oil.  V.  sol.  ether  and  acetic  acid,  si.  sol. 
alcohol.  It  is  oxidised  by  CrOj  to  j)-iodo-benzoic 
acid  (Beran,      18,  142). 

I0D0-(a)-0CTYL-THI0PHENE  C,„H,,jIS  i.e. 
C,H,SI(C,H„).  [c.  0°].  S.G.  §2  1-2014.  From 
octyl-thiophene  (10  g.)  in  ligroin  by  treatment 
with  iodine  (10  g.)  and  HgO  (11  g.)  (Schweinitz, 

B.  19,  044).    V.  sol.  ether,  cannot  be  distilled. 
lODO-OLEIC     ACID    v.  Iodo-stearidenic 

ACID. 

lODO-ORCIN  C,H,IO.,  i.e.  C„H,,MeI(OH),. 
[80-5°].  Formed  by  dissolving  orcin  (Ipt.)  and 
iodine  (2pts.)  in  ether  (Opts.),  and  gradually 
adding  finely  i^owdered  litharge  (9  pts.).  The 
ether  is  distilled  off,  and  the  residue  recrystal- 
lised  from  benzene  (Stenhouse,  Pr.  22,  53). 
Prisms ;  decomposing  when  heated  alone  or 
with  water.  SI.  sol.  cold  water,  v.  sol.  hot  water, 
alcohol,  and  ether.  Has  not  the  astringent  sweet 
taste  of  orcin. 

Tri-iodo-orcin  C^HjI^O^  i.e.  C„Mel3(0H)„. 
Formed  by  adding  to  a  dilute  aqueous  solution 
of  orcin  a  (juantity  of  ICI3,  not  quite  sulKcient 
to  ppt.  all  the  orcin,  and  crystallising  the  pp. 
tirst  from  CSj  and  then  from  boiling  alcohol 
(Stenhouse,  C.  J.  17,  327).  Lar'je  transparent 
plates,  tinged  with  brown.  V.  sol.  CS^,  v.  e.  sol. 
ether,  m.  sol.  alcohol,  insol.  water.  Becomes 
brown  at  100°.  Dissolves  with  decomposition 
in  aqueous  KOH.  Decomposed  by  hot  H.^^SO, 
and  by  hot  HNO3. 

Iodo-(8)-orcin  v.  Iodo-betorcin. 

DI-IODO-ORSELLIC  ACID.  Methyl  ether 
C^HJjOj  i.e.  C,HJ,O^Me.  Mcthijl  di-iodo-di-o.ry- 
toluate.  Formed  by  adding  a  dilute  solution  of 
chloride  of  iodine,  containing  excess  of  iodine, 
to  a  cold  saturated  aqueous  solution  of  methyl 
orsellate  (Stenhouse,  A.  149,  295).  Needles 
from  CSj) ;  sol.  benzene,  CS._„  alcohol,  and  boil- 
ing water.    Decomposed  on  fusion. 

Ethyl-ether  C^HJ.O^Et.  Formed  in  like 
mannci'.  Small  needles;  almost  insol. cold  water, 
ni.  sol.  benzene,  CS.,,  and  boiling  alcohol.  Decom- 
posed on  fusion. 

lODO-o-OXY-BENZOIC  ACID   C,n,,I03  i.e. 

C,  H3l(0H)(C0.,H)  [3:2:1].  lodo-salicyllc  acid. 
[198°].  Formed,  together  with  the  following 
compound,  by  boiling  a  solution  of  salicylic  acid 
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and  iodine  in  alcohol,  and  separated  by  frac- 
tionally crystallising  the  product  from  water  (A. 
Miller,  C.  J.  41,  406;  A.  220,  124).  Long 
needles  ;  v.  sol.  water.  Gives  a  violet  coloura- 
tion with  FeClj.  Gives  the  corresponding  di- 
oxy-benzoic  acid  on  potash-fusion. — BaA'^Sjaq  : 
concentrically  grouped  needles.    S.  '5  at  8°. 

lodo-o-oxy-benzoic  acid  C,,H,I(OH)(CO,H) 
[5:2:1].  [196°]  (G.) ;  [193-5°]  (F.)  ;  [197°]  (M.). 
S.  -11  at  20° ;  1  at  100°  (L.). 

Formation. — 1.  As  above. — 2.  Together  with 
di-  and  tri-iodo-oxy-benzoic  acids,  by  fusing  sa- 

■  licylic  acid  (1  mol.)  with  iodine  (1  mol.),  and 
treating  the  product  with  aqueous  KOH  (Kolbe 
a.  Lautemann,  A.  115,  157). — 3.  By  dissolving 
equal  weights  of  iodine  and  salicylic  acid  in  80 
p.c.  alcohol,  boiling  for  3  hours,  evaporating,  and 

■  dissolving  in  aqueous  Na^CO,  (Lautemann,  A. 
120,  299). — 4.  From  salicylic  acid,  iodine,  and 

■  HgO  (Hlasiwetz  a.  Weselsky,  B.  5,  380 ;  A.  174, 
99). — 6.  By  agitating  a  hot  solution  of  salicylic 
acid  (1  pt.)  in  water  (25  pts.)  with  a  mixture  of 
iodine  (1  pt.)  and  iodic  acid  (J  pt.),  keeping  the 
liquid  hot  for  some  time.  Tiie  resulting  acid  ia 
converted  into  sodium  salt,  and  the  satiny- 
needles  of  the  salt  of  the  di-iodo-acid  separated, 
if  necessary  by  hand-picking,  from  the  lancet- 
shaped  lamina;  of  the  mono-iodo-acid  (Liechti, 
A.  Suppl.  7,  129;  H.  Fischer,  A.  180,  34G).— 6. 
From  the  corresponding  nitro-oxy-benzoic  acid 
by  reduction  to  oxy-amido-benzoic  acid  and  ex- 
change of  NHo  for  I  by  the  diazo-  reaction  (Gold- 
berg, J.  pr.  [2]  19,  368  ;  P.  F.  Frankland,  C.  J. 
37,  749). — 7.  By  warming  dry  silver  salicylate 
with  iodine  (Birnbaum  a.  Eeinherz,  B.  15,  458). 

Properties. — Long  needles  (from  water) ;  si. 
sol.  water,  v.  sol.  alcohol  and  ether.  Gives  a 
violet  colour  with  FeCl^.  On  potash-fusion  at 
200°  it  gives  di-osy-benzoic  acid  [197°].  When 
suddenly  heated  it  splits  up  into  COj  and  iodo- 
phenol. 

Salt  s.— NaA'aq.  S.  7-7  at  20°  (L.).— KA'3aq  : 
laminre.  S.  19  at  20°  (L.).— NH^A'  3iaq  :  needles. 
S.  9-5  at  20°(L.).— BaA'.4aq:  warty  scales.  S. 
(of  BaA'„)  -8  at  8°  (M.) ;  1-3  at  20°  (L.).— 
BaCjHjIOj  2aq  :  tufts  of  small  needles  (L.). — 
CaA'o 6aq. — MgA'^Gaq. — PbA'j. — AgA' :  yellowish 
pp. 

Ethyl  ether  EtA'.  [71°]  (Schmitt,^.  1864, 
321). 

lodo-w-oxy-benzoic  acid  C^H,I(OH)(CO.;H) 
[a;:3:l].  Formed,  together  with  di-iodo-phenol, 
by  alternately  adding  iodine  and  HgO  to  oxy- 
benzoic  acid  dissolved  in  90  p.c.  alcohol,  and 
separated  by  solution  in  boiling  water  (Weselsky, 
A.  174,  105).  Slender  needles;  si.  sol.  cold 
water. 

lodo-^-oxy-benzoic  acid  C^H3l(0H)  (CO,H) 
[3:4:1].    [160°]  (P.).    S.  -18  in  the  cold. 

Formation. — 1.  By  boiling  a  solution  of  p- 
oxy-benzoic  acid  for  a  few  minutes  with  iodine 
and  iodic  acid  (Peltzer,  A.  146,  288). — 2.  From 
y-oxy-benzoic  acid  dissolved  in  alcohol  by  alter- 
nate addition  of  iodine  and  HgO  (Weselsky,  A. 
174,  99). 

Properties.— SmaAl  needles  (from  water).  De- 
composes at  192°.  May  be  sublimed  below  its 
melting-point.  V.  e.  sol.  alcohol  and  ether. 
Gives  with  FeCl,  a  dingy  brown  pp. 

Salts. — NaA'Gaq:  monoclinic  efflorescent 
crystals. — Na^CjH^IOj  6aq :    hygroscopic  silky 


needles  (from  alcohol). — BaA'o  7aq  ;  trimelrio 
tables. — AgA':  white  pp. 

Methijl  derivative  C^n3l(0Mc)C0,n. 
lodo-anisic  acid.  [235°].  S.  (cold  ether)  •7. 
Formed  by  heating  anisic  acid  with  iodine  and 
iodic  acid  at  150°  (P.).  Formed  also  by  oxida- 
tion of  the  methyl  ether  of  iodo-^J-cresol  (Schall 
a.  Dralle,  B.  17,  2533).  The  same,  or  an  iso- 
meric acid,  is  formed  from  amido-anisic  acid  by 
the  diazo-  reaction  (Griess,  Pr.  10,  309).  Plates 
(S.  a.  D.)  or  needles  (G.).  Nearly  insol.  boiling 
water,  m.  sol.  alcohol. — NaA'2aq:  concentrically 
grouped  needles. — BaA'.,  3aq  :  vitreous  prisms. — 
CaA',  3aq:  nacreous  laminfe.— PbA'._,  (at  100°): 
curdy  pp. — AgA' :  micro-cvystalline  laminiE. 

Di-iodo-o-oxy-benzoicacidC,H,I,(OH)(CO.,H). 
Di-iodo-salicylic  acid.  S.  -07  at  15°  ;  -15  at  100° 
(L.).  Formed,  together  with  iodo-c-oxy-benzoic 
acid,  by  the  action  of  iodine  and  aqueous 
potash,  of  iodine  and  iodic  acid,  or  of  iodine  and 
HgO  upon  salicylic  acid  (Lautemann,  A.  120, 
304;  Liechti,  A.  Simpl.  7,  141;  Demole,  B.  7, 
1439  ;  Weselsky,  A.  174,  103).  Formed  also  by 
heating  dry  silver  salicylate  with  iodine  (Birn- 
baum a.  Eeinherz,  B.  15,  459).  White  felted 
mass  (from  hot  water).  V.  sol.  alcohol  and 
ether.  At  197°  (L.)  or  220°  (W.)  it  begins  to  de- 
compose, giving  oS  iodine.  It  gives  a  violet 
colouration  with  FeCl^.  On  potash-fusion  it  gives 
tri-oxy-benzoic  (?  gallic)  acid  and  pyrogallol. 

Salts. — NaA'2.\aq:  long  flat  needles,  mostly 
grouped  in  druses.  S.  2  at  20° ;  much  less 
soluble  in  water  than  iodo-o-oxy-benzoic  acid. 
— KA'  |aq  :  minute  thick  prisms.  S.  -553  at  20°. 
V.  sol.  alcohol,  si.  sol.  ether. — NH^A'  ^aq  :  arbo- 
rescent groups  of  small  needles.  S.  '32  at  20°.— 
BaA'^Saq:  needles.  S.  -074  at  18°.  V.  si.  sol. 
alcohol. — BaCjHJ.^O^  l^aq :  small  silky  tablets, 
V.  si.  sol.  water,  forming  an  alkaline  solution. — 
CaA'2  5aq  :  needles.    S.  -086  at  18°. 

Di-iodo-p-oxy-benzoic  acid 
C,H2l,(0H)(C0,H).  Formed,  together  with  iodo- 
p-oxy-benzoic  acid,  by  iodation  of  p-oxy-benzoio 
acid  (Peltzer).  Small  needles  (from  dilute  al- 
cohol). Nearly  insol.  boiling  water,  v.  e.  sol. 
alcohol  and  ether.  Decomposes  when  heated 
without  previous  fusion.  Cannot  be  sublimed. — 
NaA'  7aq  :  tufts  of  delicate,  iridescent,  etHores- 
cent  needles,  v.  sol.  water.— Na2C,H2l.^03  Caq  : 
trimetric  tables. — BaA'j :  gelatinous  pp.  got  by 
adding  alcohol  to  its  aqueous  solution.— 
CaA'„2aq:  nacreous  laminaj. — PbA'., :  bulky  pp. 
Swells  up  like  mercuric  sulphocyanide  when 
heated.— AgA'.— Ag.,C,HJ.,0,. 

Tri-iodo-o-oxy-benzoic  acid 
CsHl3(0H)(C0,,H).  [c.  157°].  Obtained  in  small 
quantity  in  preparirig  mono-,  and  di-iodo-o-oxy- 
benzoic  acids  by  the  action  of  iodine  and  KOH 
on  salicylic  acid  (Lautemann).  Weselsky  (A. 
174,  104)  could  not  obtain  it  by  treating  salicylic 
acid  with  iodine  and  HgO.  Tufts  of  needles 
(from  alcohol).  Insol.  water,  sol.  alcohol  and 
ether.  Decomposed  by  alkalis  into  C0._.  and  a 
red  body  C^HJoO  (?).  Its  sodium  salt  is  a 
grey-green  mass,  v.  si.  sol.  water. 

IOD0-|)-OXY-BENZOIC  ALDEHYDE  CjHJO.^ 
i.e.  C,,H,I(OH).CHO.  [199°].  Formed  by  heating 
the  dilute  alcoholic  solution  of  p-oxy-benzoic 
aldehyde  with  iodine  for  some  hours  (Herzfeld, 
B.  10,  2196).    SI.  sol.  water  and  benzene,  v.  sol. 
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alcoTiol  <anrl  ctlier.  Converted  by  potash-fusion 
into  protoeatechuic  acid. 

lodo-di-oxy-benzoic  aldehyde.  Methyl  de- 
rivative C.H.IO:,  i.e.  C„H,,I(OH)(OMe).CHO. 
lodo-vanillin.  [174°].  Formed  by  warming  va- 
nillin with  an  alcoholic  solution  of  iodine  (Carles, 
Bl.  [2]  17,  12).  Needles.  SI.  sol.  cold  alcohol 
and  ether. 

Di-iodo-di-oxy-benzoic  aldehyde.  Methyl 
derivative  C,.HI,(OH){OMe).CHO.  Formed 
like  the  preceding,  using  moi'e  iodine  (C).  Crys- 
tals ;  insol.  chloroform,  sol.  alcohol  and  ether. 

a-IODO-/3.0XY-PHENYL-PEOPIONIC  ACID 
C„H,,IO,,  ic.  C,H,.CH(OH).CHI.CO,H.  [138°]. 
Formed  by  treating  cinnamic  acid  with  an  aque- 
ous solution  of  iodine  chloride,  the  compound 
C„H,.CHC1.CHI.C0,H  being  probably  first  formed 
(Erlenmeyer  a.  Kosenhek,  li.  19,  2404).  Large 
crystals  (from  benzene).  With  HCl  it  gives  the 
comj)ound  C|aH|,jClIO„  which  may  jjossibly  be 
c.n,.cH:CH.C(on)<^Jj|^C(Oiij.Gm.GHCi.cjr,. 

jS;ro-Iodo-o-oxy-phenyl-propionic  acid. 

Methyl  derivative  C,H,(OMc).CJl,I.CO,H. 
Formed  by  the  combination  of  the  methyl  deri- 
vative of  (a)-  or  (0)-coumaric  acid  with  HI  (Per- 
kin,  C.  J.  39.  429).  Decomposed  by  aqueous 
Na.CO,  into  C0_„  HI,  and  C„H.,(0Me).C,H3. 

TETR  A-IODO-DI-OX  Y-DI-PH  ENYL  SU  L- 
PHONE  C,  ,H,I,SO,  i.e.  SO.,(C,H,J„.OH).,.  [200°- 
270°].  S.a.  2-797.  From  di-oxy-di-phenyl 
Bulphone  by  treatment  in  alcoholic  solution  with 
iodine  and  HgO  (Annaheim,  B.  9, 1150).  Minute 
needles  (from  HOAc).  Decomposes  on  fusion. 
Insol.  cold  alcohol,  nearly  insol.  boiling  alcohol 
and  HOAc. 

/3-IODO-a-OXY-PROPIONIC  ACID  C^HJO, 
t.c  CH.,I.CH(OH).CO,H.  lodo-lacticacid.  [101°] 
(:\I.)  ;  [85°]  (G.).  Formed  by  treating  ;8-chloro- 
a-oxy-propionic  acid  with  KI  at  50°  (Glinsky,  B. 
C,  1257).  Prepared  by  the  addition  of  HI  to 
sodium  glycidate  (Melikoff,  B.  14,  937).  Large 
prisms,  v.  sol.  water,  alcohol,  and  ether.  Con- 
verted by  alcoholic  KOH  into  glycidic  acid. — 
AgA':  white  unstalile  pp. — ZnA'„:  crystalline 
15owder  (M.)  or  tables  (G.). — CaA'^Saq:  amor- 
phous (M.). 

DI-IODO-OXY-PYRIDINE  C,NH.X.(OH) 
[2:4:5]  (?).  [259°].  Formed  by  heating"  an  al- 
kaline solution  of  pyridine  di-carboxylic  acid 
(quinolinic  acid)  with  iodine  and  KI  at  180°- 
200°.  Small  flat  needles.  Sol.  hot  acetic  acid 
and  amyl  alcohol,  v.  si.  sol.  boiling  water,  alcohol, 
ether,  or  chloroform.  Dissolves  in  dilute  alkalis. 
— C,,NH,I.,(ONa)  3aq  :  colourlessglistening  scales. 
El.  sol.  aqueous  NaOH  (Pfeiffcr,  B.  20,  1352). 

IODO-(P;/.  3)-0XY-QUIN0LINE  C,H,NOIi.e. 
.CI:CH  /CH:CI 
CJI^<       I         or  C,h/       I       .  lodo- 

\N  :C(OH)  \n  :C(0H) 

carbostyril.  [270°].  Formed  by  boiling  o-amido- 
phenyl-propiolic  acid  C,jH|(NH..).C:C.CO.Fl  with 
dilute  HI  (Baeyer  a.  Bloera,  U.  15,  2149)".  Sub- 
limable. 

DI-IODO-DI-OXY-TOLUIC  ACID  v.  Di-iodo- 

OnSKLLIC  ACID. 

lODO-PENTANE  v.  Amyl  iodide. 
Di-iodo-pentane  C^H.^I,  i.e.  (CH.,.CHI),,CHj. 
(c.  182 ').    Formed  by  heating  methylene  di- 


methyl diketone  (Cn,.CO).,CH,,  with  HI  at  about 
90°  (Combes,  A.  Ch.  [0]  12," 235").  Liquid,  begins 
to  decompose  at  its  boiling-point. 

lODO-PENTINENE  CJi,U.e.  (CH3),CH.C!CL 
(140°).  Formed  from  the  silver  derivative  of 
(CH3).,CH.C:CH  by  treatment  with  a  solution  of 
iodine"  in  KI  (Eltckoff,  J.  II.  9,  225).  Liquid. 
Gives  (CH.,),,CH.C:CH  when  heated  with  NaOEt. 

DI-IODO-DIPHENIC  ACID    v.  Di-iodo-di- 

rUENYL  DI-CAIli;OXYLIC  ACID. 

o-I0D0-PHEN0LC,HJO  i.e.  [2:1]C,IIJ(0II). 
[43°J. 

Formation. — 1.  Probably  occurs  among  the 
products  of  the  iodation  of  phenol  (Schiitzen- 
berger  a.  Sengenwald,  C.  R.  54, 197  ;  Korner,  A. 
137,  197;  HIasiwetz  a.  Weselsky,  Sitz.  W.  GO 
[2]  290  ;  Lobanoff,  B.  C,  1251).— 2.  By  the  ac- 
tion of  iodine  on  sodium  phenol  suspended  in 
CS,  (Schall,  B.  10,  1897).— 3.  By  heating  the 
chloride  or  sulphate  of  o-diazo-phenol  with  KI, 
distilling  the  product  with  steam,  and  recrystal- 
lising  from  water  (Nolting  a.  Wrzesinsky,  B.  8, 
820  ;  Nolting  a.  Strieker,  B.  20,  3018 ;  Bl.  [2] 
49,059;  Neumann,  A.  241,  C8).— 4.  By  adding 
powdered  iodine  to  a  dilute  alcoholic  solution  of 
phenol,  mixed  with  ammonia  (Willgerodt,  J.j^r. 
[2]  37,  440). 

Properties. — White  needles,  v.  sol.  water  and 
other  ordinary  menstrua.  According  to  Sohall 
{B.  20,  3303)  it  forms  in  crystalline  branches, 
melting  at  43°  or  needles  melting  at  40°.  Nitric 
acid  attacks  it,  setting  iodine  free,  but  chlorino 
does  not  do  so,  but  forms  chloro-iodo-phenol. 
Potash-fusion  at  lG5°-250°  yields  pyrocatechin. 
Not  affected  by  air  and  light.  Cold  conc.H.^SOj 
produces  di-iodo-phenol  (Neumann,  B.  20,  581). 

w-Iodo-phenol  [3:1]  C,H,I(OH).  [40°].  Pre- 
pared from  «i-iodo-aniline  by  diazo-  reaction. 
The  product  is  distilled  with  steam,  extracted 
with  ether,  and  recrystallisod  from  ligroin  (N.  a. 
S.).  It  may  be  prepared  in  like  manner  from 
7K-amido-phenol,  by  diazotising  and  heating  the 
product  with  aqueous  KI.  Needles  (from  ligroin). 
May  be  sublimed.  V.  sol.  alcohol  and  ether.  It 
docs  not  give  off  iodine  when  treated  either  with 
HNO3  or  with  chlorine.  It  yields  resorcin  when 
fused  with  KOH. 

^>Iodo-phenol  [4:1]  C,H,I(OH).  [94°]. 

Formation. — 1.  In  the  iodation  of  phenol. — 
2.  From  ^J-amido-phcnol  by  diazotising  and  heat- 
ing the  product  with  KIAq  (N.  a.  S.).  — 3.  A  by- 
product, together  with  di-  and  tri-iodo-phenol, 
in  the  formation  of  o-iodo-phenol  from  iodine, 
ammonia,  and  an  alcoholic  solution  of  phenol 
(Willgerodt,  J",  jjr.  [2]  37,  44(;). 

Properties. — Long  needles.  Nitric  acid  sets 
iodine  free,  but  chlorine  does  not  do  so.  When 
heated  with  cone.  H.^SO^  it  gives  (1,  3,  e)-di-iodo- 
phenol  [72°].  Potash-fusion  gives  resorcin  at 
high  temperatures. 

Di-iodo-phenol  C„HJ,(OH)  [4:2:1].  [72°]. 
Formed  by  mixing  o-iodo-phenol  (10  g.)  with 
H.SO,  (30  g.)  at  -10°  (Neumann,  ^.  241,71). 
Formed  also  in  like  manner  from  p-iodo-phenol. 
White  needles  (from  water).  Volatile  with 
steam.  Boiling  HNO3  converts  it  into  picric 
acid. 

Acetyl  derivative  C,HJ„(OAc).  [76°]. 
Long  flat  trimetric  prisms  (from  dilute  alcohol); 
rt:6:c  =  -731:l:-832. 
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Di-iodo-phenol  C,,H.,I.,(OH)  [GS"].  Formed 
ft3  a  by-product  in  the  action  of  iodine  upon 
phenol-sodium  suspended  in  CS,  (Schall,  15.  16, 
1899,  1902  ;  20,  3364).  Apparently  formed  also 
in  the  action  of  iodine  chloride  on  phenol  (S.  a.S.). 
White  glistening  plates.  Volatile  with  steam. — 
CsHalj.ONa  :  needles. 

Acetyl  derivative  C^H3L(0Ac):  [107"  un- 
cor.],  small  prisms. 

Benzoyl  derivative  CfiJ..,(0i^'2'):  [96° 
uncor.]. 

Di-iodo-phenol  C^HJ^fOH).  [150°].  Formed 
by  the  action  of  iodine  and  HgO  on  an  alcoholic 
solution  of  phenol  (Hlasiwetz  a.  Wcselsky,  Sitz. 
W.  60  [2]  290  ;  C.  C.  1870,  63).  Silky  felted 
needles  (from  dilute  alcohol) ;  v.  sol.  alcohol, 
ether,  and  CSo.  May  be  sublimed.  Not  affected 
by  boiling  alcoholic  KOH. 

Tri-iodo-phenol  C,H,I,(OH)  [6:4:2:1].  [155°]. 

Formation.^  1.  By  treating  phenol  with  a 
considerable  quantity  of  ICl,  and  exhausting  the 
product  with  boiling  alcohol  in  which  tri-iodo- 
phenol  is  not  very  soluble  (Schiitzenberger,  Bl. 
[2]  4,  102).— 2.  From  phenol,  iodine,  and  KOH 
(Lautemann,  A.  120,  307). — 3.  From  phenol, 
iodine,  and  iodic  acid  (Korner,  A.  137,  213). — 
4.  From  salicylic  acid,  iodine  and  iodic  acid 
(Kekul6,  A.  131,  231).— 5.  Formed  ks  a  by-pro- 
duct from  the  action  of  iodine  on  phenol-sodium 
suspended  in  CS,  (Schall,  B.  16,  1899).— 6.  By 
the  action  of  iodide  of  nitrogen  on  a  dilute  alco- 
holic solution  of  sodium  phenolate  (Willgerodt, 
J.pr.  [2]  37,  447). 

Properties.— 'i^Seedles  (from  dilute  alcohol). 
Decomposed  on  fusion.  M.  sol.  alcohol.  Con- 
verted by  excess  of  ICl  into  per-chloro-phenol. 
HNO3  gives  picric  acid.  HCl  and  KCIO3  give 
chloranil. 

DI-IODO-PHENOL  SITLPHONIC  ACID 

0„H2l2(0H)(S03H)  [6:2:1:4].  [120^].  Formed  by 
adding  a  solution  of  KI  and  KIO  j  to  one  of  phenol 
p-sulphonic  acid  in  aqueous  HCl  (Kehrmann, 
J.pr.  [2]  37,  11,334,  359;  Ostermayer,  J.pr. 
[2]  37,  215).  Monoclinic  prisms,  v.  e.  sol.  water, 
but  ppd.  by  HCl  or  H.SOj,  decomposes  at  190°. 
Converted  by  nitric  acid  into  picric  acid.  Chro- 
mic acid  oxidises  it  to  di-iodo-quinone. 

Salts. — KA' 2aq  :  long  needles  or  thick 
prisms. — NaA'  3aq  :  sol.  water,  commercially 
known  as  '  sozodole.' — C„H,K2l.,S04 :  dimetric 
prisms. — BaA'„  3aq  :  shining  needles,  v.  si.  sol. 
water. — ZnA'^  6aq  :  long  needles.  The  copper 
salt  is  greenish-white  and  v.  sol.  water. 

DI-ij-IODO-DIPHENYL  C,„H,I,,  i.e. 
CjH,I.C„H,I,    [202°].    Formed  by  the  action  of 
HI  on  the  diazo-  compound  derived  from  benz- 
idine (Schmidt  a.  Schultz,  B.  12,  489).  Yellow 
leaflets. 

o-IODO-PHENYL-ACETIC  ACID  C.H.IO,  i.e. 
C6HJ.CH.,.C02H.  [96°].  Prepared  by  digesting 
its  nitrile  with  fuming  HCl  for  four  hours  at 
126°.  The  nitrile  is  formed  by  treating  o-iodo- 
benzyl  bromide  with  KCy  (Mabery  a.  Eobinson, 
Atn.  4,  102).  Slender  needles  (from  water),  sol. 
hot  water,  alcohol,  ether,  CSj,  and  ligroin. — 
AgA  :  curdy  pp. ;  si.  sol.  water. 

p-Iodo-phenyl-acetic  acid  CgHJ.CHo.CO.^H. 
[135°].  Prepared  by  heating  its  nitrile  with 
fuming  HClAq  in  sealed  tubes  at  100°  (Jackson, 
6.  Mabery,  Am.  2,  253  ;  P.  Am.  A.  13,  205 ;  B. 
11,  56).    Narrow  white  plates  (from  water)  with 


agreeable  odour  like  sweet  allysium  ;  v.  sol.  hot 
water,  alcohol,  ether,  benzene,  and  CS.^.  Gives 
^-iodo-benzoic  acid  on  oxidation. — BaA'._,  aq  : 
minute  white  needles,  v.  sol.  water. — AgA' : 
glistening  plates,  si.  sol.  boiling  water. 

Nitrile  CsHjI.CH.,.CN.  p-Iodo-hmzyl  cyan- 
ide. [50-5°].  Prepared  by  boiling  p-iodo-benzyl 
bromide  with  alcoholic  KCy.  Pearly  plates, 
insol.  water,  v.  sol.  alcohol,  ether,  and  CSj. 

lODO-PHENYL- ACETYLENE  C„H,.C:CI.  Ob. 
tained  from  phenyl-acotylene  (Holleman,  B.  20, 
3080).    Brownish-yellow  liquid. 

lODO-PHENYL-ACRYLIC  ACID  v.  Iodo-cin- 

NAMIC  ACID. 

Exo  -  lOD  0  -  DI-PHEN  YL  -  AMYLIDE  NE-DI- 
AMINE  C„H,>,NJz.c.  C,H,,I(NHPh),,.  Formed  by 
heating  iodo-isovaleric  aldehyde  with  aniline 
(Chautard,^.  Gh.  [6]  16,  169).  Large  brownish- 
yellow  needles  ;  v.  sol.  water  and  alcohol,  m.  sol. 
other  solvents.  Decomposed  on  fusion.  Forma 
uncrystallisable  salts. 

DI  -  lODO  -  DIPHENYL  -  DI  -  CABBOXYLIC 
ACID  C,jH„LO.,  i.e.  C„H3l(C0,H).C,.H.,I.C0,,H. 
[262°].  Prepared  by  the  action  of  HI  on  the 
diazo-  derivative  of  di-amido-di-phenyl  dicar- 
boxylic  acid  (Schultz,  P.  11,  217;  A.  196,21; 
203,  95).  Amorphous ;  v.  si.  sol.  boiling  water, 
V.  sol.  alcohol,  acetone,  and  ether. 

DI-IODO  PHENYLEKE  OXIDE  so  called. 
C^H.JjO.  Tetra-iodo-diphenylenc  quinone. 
Formed  in  the  action  of  iodine  and  KOH  upon 
0-,  m-,  or  p-oxy-benzoic  acid  and  on  phenol 
(Lautemann,  A.  120,  309  ;  Kiimmerer  a.  Benzin- 
ger,  B.  11,  557).  Formed  also  by  boiling  tri- 
iodo-phenol  with  aqueous  Na.^C03(L.),  and  by 
distilling  di-iodo-diphenyl  dicarboxylic  acid  with 
lime  (Schultz,  B.  11,  217).  Eeddish-brown 
powder,  insol.  water,  alcohol,  ether,  chloroform, 
and  benzene.  Dissolves  in  CS.^  with  deep-red 
colour.  Boiling  KOHAq  has  little  action  on  it. 
Cone.  HNO.)  forms  picric  acid.  It  decomposes 
at  200°.  Aqueous  SOj  at  100°  forms  colourless 
C,,HJ,0,. 

DI-ea:o-IODO-DI-PHENYL-ETHYLENE 

C„H|„l2  i.e.  CIPh:CIPh.  Formed  by  heating  di- 
phenyl-acetylene  (tolane)  with  dry  iodine  and 
crystallising  from  chloroform  (E.Fischer,  A.  211, 
233).  Eose-coloured  plates  ;  v.  si.  sol.  alcohol. 
Decomposed  by  heat. 

o)  -  lODO-DI  -  PHENYL  -  ETHYLIDENE  -  DI- 
AMINE C„H,  JN,,i.c.  CH,I.CH(NHPh),,.  Obtained 
by  heating  iodo-acetic  aldehyde  with  excess  of 
aniline  (Chautard,  A.  Ch.  [6]  16,  155).  Yellow 
needles  or  tables.  Cannot  be  melted  without  de- 
composition. V.  sol.  alcohol,  sol.  ether,  benzene 
and  CSj.  With  strong  acids  it  forms  uncrystal- 
lisable salts,  V.  sol.  water  and  alcohol. 

DI-p-IODO-DI-PHENYL-GUANIDINE 
C,3H„LN3  i.e.  CN,H.,{CJi,l)^1    From  ^-iodo- 
aniline  in  ethereal  solution  and  CyCl  (Hofmann, 
A.  67,  148).    Crystalline.— B',,H.,PtClc. 

Tri-;>iodo-tri-phenyl-guanidine  C,gH|  JjNj. 
From  di-p-iodo-di-phenyl-thio-urea  and  iodino 
(Losanitsch,  B.  5,  158). 

Exo  -  lODO  -DI  -  PHENYL  -  HEPTYLIDENE  - 
DIAMINE  C,H,3l(NHC,H,)„.  Formed  by  heat- 
ing  iodo-heptoic  aldehyde  with  aniline  (Chau- 
tard, A.  Ch.  [6]  16,  173).  Lemon-yellow  deli- 
quescent tables ;  v.  sol.  alcohol,  si.  sol.  benzene 
and  CHCI3.  Decomposes  on  heating.  Does  not 
give  crystalline  salts. 


lODO-rr.opioLio  acid. 
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p-lODO-PHENYL-HYDR'VZINE  C,H.IN„  i.e. 
C.HJ.NH.NH,.  [103°].  i'uniied  by  reducing 
the  diazo-  derivative  of  ^>iodo-anilinc  [CO-']  with 
an  excess  of  SnCl,  (Neufeld,  A.  248,  98).  Silky 
needles  (from  hot  water) ;  v.  sol.  alcohol,  ether, 
chloroform,  benzene,  and  dilute  HOAc.  With 
acetone  it  forms  C^HJ.NjHiCMej  crystallising 
from  petroleum-ether  in  white  plates  [114'^]. 
With  acetic  aldehyde  it  gives  C.HJ.N^HrCHMe 
[107°]  crystallising  from  petroleum-ether  in 
yellow  needles. 

Di  -  iodo  -  phenyl  -  hydrazine  C,  H.J,(N.,n,,) 
[4:2:1].  [112°].  From  di-iodo-aniline  by  diazo- 
tising  and  reducing  with  SnCl.,  (Neufeld,  A.  248, 
99).  White  silky  needles,  v.  sol.  alcohol,  ether, 
and  benzene,  si.  sol.  hot  water  and  petroleum- 
ether.  The  hydrochloride  [1G2°]  crystallises 
from  water  in  white  needles. 

Di-iodo-s-di-phenyl-hydrazine  C,„H,„I.,N.,  i.e. 
[3:1]  C.HJ.NII.NH.C.HJ  [1:3].  Hijdra-6-di- 
iodo-hcnzcne.  [90°].  Formed  by  heating  the 
azoxy-  compound  C|;H  J.N,O.C,FI  JjNvith  alcoholic 
ammonium  sulphide  at  100°  (Gabriel,  B.  9, 
1408).    V.  sol.  ordinary  solvents. 

Di-iodo-s-di-phenyl-hydrazine 
[4:1]  C,HJ.NH.NH.C„HJ  [1:4].     Formed  by 
heating  the  corresponding  azoxy-  compound  with 
alcoholic  ammonium  sulphide  at  100°  (G.).  Flat 
needles ;  decomposed  before  melting. 

?;-IODO-PHENYL-OXAMIC  ACID 
C,H,I.NH.CO.CO,H.  [c.  200°].  S.  -072  at  25°. 
Formed  by  the  action  of  alcoholic  potash  on  the 
di-iodo-di-anilide  of  oxalic  acid  (Dyer  a.  Mixter, 
Am.  8,  357).  Long  white  fibres.  Sol.  alcohol 
and  ether. —  "BaA',,:  white  pp. —  "AgA'  :  white 
pp.— KA'  :  sol.  hot  water. 

p-IODO-PHENYL  PHTHALIMIDE 

(1)  0=0 

(2)  C=N.C,HJ.  [227°-228°].  Prepared  by 
heating  2J-iodo-aniline  with  phthalic  anhydride 
(Gabriel,  B.  11,  2261).  Needles.  V.  sol.  C^H„ 
less  sol.  ether. 

o-IODO-PHENYL-PROPIONIC  ACID 
CsH„IO,  i.e.  C,HJ.C,H^.CO,H.  o-Iodo-hydrocin- 
namic  acid.      [103°].     Plates   (from  water). 
Formed  by  reduction  of  o-iodo-cinnamic  acid 
(Gabriel  a.  Herzberg,  B.  16,  2037). 

w-Iodo-phenyl-propionic  acid 
C^HjI.C._,H,.CO.^H.    m-Iodohiidro-cbmamic  acid. 
[66°].  Colourless  plates.  Formed  by  reduction 
of  w-iodo-cinnamic  acid  (Gabriel  a.  Herzberg,  B. 
16,  2039). 

p-Iodo-phenyl-propionic  acid 
CjHJ.CjHj.GO,!!    jt-Iodo-liydrocinnamic  acid. 
[141°].   White  jirisnis.   Formed  by  reduction  of 
p-iodo  cinnamic  acid  with  HI  and  P  (Gabriel  a. 
Herzberg,  B.  16,  2040). 

j3-Iodo-phenyl-propionic  acid 
C,H5.GHI.CH,,.C0,H.  [120°].  Formed  by  add- 
ing  fuming  HIAq  to  a  concentrated  aqueous 
Bolution  of  j8-oxy-phenyl-propionic  acid  (Glaser, 
A.  147,  97).  Formed  also  from  cinnamic  acid 
and  cone.  HIAq  in  the  cold  (Filtig  a.  Binder,  A. 
195,  133).  Small  crystals  (from  OS,).  Decom- 
posed on  fusion.  Boiling  with  water  converts  it 
into  HI  and  cinnamic  acid.  Aqueous  Na^GOj 
gives  HI,  stvrcne,  and  CO,,. 

a.-  IODO  -  DI  -  PHENYL  -  PKOPYLIDENE  -  DI- 
AMINE  C.jH,.IN,  i.e.  CHJ.CH.,.CH(NHPh).,. 


Formed  by  heating  /S-iodo-propionic  aldehyde 
with  excess  of  aniline  (Cliautard,  A.  Cli.  10]  16, 
159).  Brownish-yellow  needles  or  tables,  v.  sol. 
all  ordinary  solvents.  Decomposed  by  heat  with- 
out previous  fusion.    Gives  no  crystalline  salts. 

DI-IODO-DI-PHENYL  SULPHIDE  C,,.H,I,,S 
i.e.  (C,,H,,I),,S.  [139°].  Formed  by  heating  di- 
phenyl  sulphide  with  iodine  and  iodic  acid  in 
sealed  tubes.  Got  also  from  di-amido-di-phenyl 
sulphide  by  the  diazo-  reaction  (Krafl't,  jB.  7, 
1165).  Lamin.T. 

^>IODO  PHENYL  THIOCARBIMIDE 
C„HJ.N  CS.    [65°].    Formed  by  the  action  of 
iodine  on  an  alcoholic  solution  of  di-^j-iodo-di- 
phenyl-thio-urea     (Losanitsch,    B.    5,  158). 
Crystals. 

DI-|>IODO-DI-PHENYL-THIO-DEEA 

C,3H,J.,N,,S  i.e.  CS(NH.C,HJ),,.  [173°].  From 
^:)-iodo-aniline,  alcohol,  and  CS,,  (Losanitsch,  B. 
5,  157).    V.  si.  sol.  alcohol  and  ether. 

IODO -MO -PHTHALIC  ACID  C,  H.,I(C0.,H)2 
[6:3:1].  [204°].  Formed  by  oxidation  of  iodo- 
tolyl  methyl  ketone  C,H,,MeI.CO.CH,,  [1:2:5]  with 
CrO.,  (Klingel,  B.  18,  2701).  Fine  white  needles. 
Sublimable.  V.  sol.  alcohol,  acetic  acid,  and 
ether,  insol.  cold  water. 

Salts.— A"Ba:  very  sparingly  soluble  fine 
white  needles.  -  A  'Ca"*  :  microscopic  needles. — 
A"Ag,_.''  :  white  crystalline  pp.— A"Cu*  :  green 
crystalline  pp. 

lODO-PKOPANE  V.  Propyl  loniDE. 

Di-iodo-propane  C^H,,!,  i.e.  CH,,.CHI.CHJ. 
Propylene  iodide.  S.G.  11:'  2-49.  From  propyl- 
ene and  iodine  (Berthelot  a.  De  Luca,  C.  R.  39, 
748).  From  allyl  iodide  and  gaseous  HI  at  —18' 
(Malbot,  C.  B.  107, 114  Bl.  [2]  50,  449).  Liquid. 
Split  up  by  alcoholic  potash  into  iodine  and 
propvlene. 

Di-iodo-propane  CH„I.CH,,.CH,I.  Tri-inclhyl- 
ena  iodide.    (227°)  ;  (i69°  at  170  mm.).  S.G. 

2-5631  ;  I  2-5962 ;  2-5614.  Obtained  by 
heating  s-di-oxy-propane  (trimethylene  glycol) 
with  fuming  HIAq  at  100°  (Freund,  M.  2,  640). 
Also  from  trimethylene  bromide,  alcohol,  an<l 
KI  (Perkin,  jun.,  C.  J.  51,  12). 

Di-iodo-propane  CH.j.CI,,.CH3.  Alh/lene  di- 
hydro-di-iodide.  (148  =  ).  S.G.  2  2-15  (O.)  ;  2-43 
(S.).  Obtained  by  direct  combination  of  allylene 
with  HI  (in  cone,  solution)  (Oppenheim,  Bl.  [2] 
4,  434  ;  Semenoff,  Bl.  [2]  5,  446).  Heavy  oil. 
Partly  decomposed  by  distillation,  but  may  be 
distilled  with  steam  or  with  any  indifferent  gas. 
SI.  sol.  alcohol,  V.  sol.  ether.  Becomes  coloured 
in  air  and  light.  Alcoholic  potash  forma 
CH,,.CI:CH„.  Ag.O  gives  acetone  (Sorokiu,  Z, 
1871,  264).' 

lODO-PROPIOLIC  ACID  C.HIO,  i.e. 
I.C:C.CO,_.H.  lodo-propargylic  acid.  lodo-acciyl- 
cne  carboxylic  acid.    [140°].    Small  colourless 
prisms  or  glistening  needles. 

Formation. — 1.  By  saponification  of  the  ethyl 
ether. — 2.  By  the  action  of  a  solution  of  iodino 
in  KI  upon  the  cuprous  compound  of  calcium  or 
barium  propargylate. 

Reactions. — It  combines  with  HBr  to  form 
brom-iodo-acrylic  acid  [96°]  ;  with  HI  it  yields 
/3-di-iodo-acryiic  acid  [133°]  ;  with  bromine  dis- 
solved in  chloroform  it  yields  di-bromo-iodo- 
acrylic  acid  [147°]  ;  with  an  ethereal  solution  of 
iodine,  tri-iodo-acrylic  acid  [-^07  J  ;  and  with 
iodine  bromide,  bromo-di-iodo-acrylic  acid  [182°]. 
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IOI)0-PROPIOLIC  ACID. 


On  the  other  hanrl,  an  aqueous  sohition  of  brom- 
ine converts  it  into  ili-bromo-iodo-ethylene 
IBrC:CHBr  with  evokition  of  COo. 

Salts. — A'K:  small  glistening  very  hygro- 
scopic needles.— A'Ag :  white  pp.,  decomposed 
by  warming  with  water  forming  Agl. — A'jBa : 
eafSily  soluble  amorphous  solid. — A'jCu. 

Ethyl  ether  A'Et:  [08°];  large  colourless 
prisms.  Formed  by  the  action  of  a  solution  of 
iodine  in  KI  upon  the  cuprous  compound  of 
propargylic  ether  (Baeycr,  B.  18,  2274  ;  Homolka 
a.  Stolz,  B.  18,  2282;  19,  536). 

a-IODO-PROPIONIC  ACID  C^H^IO.,  i.e. 
CH.,.CHI.COaH.  Prepared  by  digesting  syrupy 
lactic  acid  (1  mol.)  with  PI^  (1  moL),  pouring 
the  product  into  water  and  extracting  with  ether 
(VVichelhaus,  A.  144,  352).  Oil,  nearly  insol. 
water. 

/3-Iodo-propionic  acid  CHJ.CH^.CO^H.  [82']. 

Formation. — 1.  By  the  action  of  iodide  of 
phosphorus  on  glyceric  acid  (Beilstein,  A.  120, 
22(5;  122,  36G ;  Erlenmeyer,  A.  191,  284).— 
2.  From  acrylic  acid  and  cone.  HIAq  (Wisli- 
cenus,  A.  IGO,  1). 

Preparation. — The  product  of  the  oxidation 
of  glycerin  with  nitric  acid  is  evaporated  on  the 
water-bath,  and  the  syrupy  residue  diluted 
■with  water  until  it  possesses  S.G.  1'26.  This 
solution  (30  c.c.)  is  then  poured  into  a  flask  con- 
taining iodine  of  phosphorus  prepared  from 
iodine  (50  g.)  and  yellow  phosphorus  (6'5  g.). 
After  the  vigorous  action  has  taken  place,  the 
solid  residue  is  reorystallised  from  v^ater  (V. 
Meyer,  B.  19,  3294;  21,  24). 

Properties. — Colourless  laminae;  v.  sol.  hot, 
V.  si.  sol.  cold,  water ;  v.  e.  sol.  alcohol  and  ether. 
May  be  converted  into  propionic  acid  by  HI  or 
by  sodium-amalgam  (Moldenhauer,  A.  131,328). 
By  boiling  with  water  it  is  converted  into  hy- 
dracrylic  acid  and  a  little  acrylic  acid.  Boiling 
with  water  and  Ag.^0  forms  hydracrylic  acid, 
para-adipi-malic  acid  C^HipOs,  dihydracrylic 
acid  C^HiiiOj,  and  paracrylic  acid  C.jHjOj  [C9°] 
(Beilstein  ;  Wislicenus,  Z.  [2]  4,  683  ;  Socoloft ; 
Klimenko,  Bl.  [2]  34,  321 ;  v.  also  Acmlic  acid). 
/3-Iodo-propionic  acid  is  converted  into  adipic 
acid  by  heating  with  reduced  silver  (W.).  AgNO., 
gives  in  an  aqueous  solution  of  iS-iodo-propionic 
acid  an  immediate  pp.  of  Agl. 

Methyl  ether  MeA'.  (188°).  S.G.  ^  1-841 
(Henry,  C.  B.  100,  114).  Colourless  oil,  turning 
brown  in  light.  Is  not  pungent.  Formed  from 
the  acid,  alcohol,  and  H.,SO|. 

Ethyl  ether  EtA'."  (202°)  (Fittig  a.  Wolff, 
A.  216, 128).  S.G.  a  1-707  (Henry).  Formed  by 
heating  an  alcoholic  solution  of  the  acid  after 
adding  a  few  drops  of  H„SO,,.  Formed  also  by 
dissolving  the  acid  (1  pt.)'  in  alcohol  (3  pts.)  and 
saturating  with  HCl;  the  yield  is  only  50  p.c, 
for  much  EtI  is  evolved  (Lewkowitsch,  J.pr.  [2] 
20,  167  ;  Wichelhaus,  B.  1,  25  ;  Wislicenus,  A. 
192,129).  Oil.  Partly  decomposed  on  distillation. 

Amide  CH,I.CH.,.CONH„.  [101°].  Formed 
by  the  action  of  aqueous  NHj  on  the  methyl 
ether  in  the  cold  (Henry).  Colourless  tables, 
turning  yellow  in  light.  V.  sol.  water.  Its  solu- 
tion gives  a  pp.  with  AgNOj. 

^-lODO-PKOPIONIC  ALDEHYDE 
CH2l.CH,.C0.H.    S.G.  15  2-21.    Prepared  by  the 
action  of  iodine  (25  g.)  and  iodic  acid  (10  g.)  on 
propionic  aldehyde  (18  c.c.)  diluted  with  alcohol 


(50  c.c).  It  is  washed  with  KOH  solution  and 
poured  into  water  (Chautard,  A.  Ch.  [6]  16, 157). 

Properties. — Heavy  colourless  liquid,  not  in- 
flammable, with  an  exceedingly  irritating  vapour. 
Miscible  with  alcohol,  ether,  and  acetone  ;  si.  sol. 
water.  Is  totally  decomposed  at  100°.  Very 
dilute  solutions  of  KOH,  NaOH,or  NH  iHO  attack 
it  slowly  in  the  cold.  Cone,  solutions  resinify 
it.  Mineral  acids  behave  similarly.  HNO.,  oxi- 
dises it  to  CH.,I.CH,.CO.,H  [82°].  Ag(C,H,0.,) 
forms  propyl  acetate  (90^).  AgCN  and  silver 
sulphocyanide  give  CH,.(CN).CH...C0.H  and 
CH,,.(CNS).CH„.CO.H.  Aniline  gives  the  com- 
pound CHJ.CH,,.CH.(NH.C„H,)j. 

lODO-PROPYL  ALCOHOL  v.  lodhydrin  of 
Peoptlene  glycol. 

Di  -  iodo  -  propyl  alcohol  C^HgljO  i.e. 
CH.J.CHI.CHoOH.  Di-iodide  of  allyl  alcohol. 
[45°].  Prepared  by  dissolving  iodine  in  allyl 
alcohol  (Hiibner  a.  Lellmann,  B.  13,  460;  14, 
207).  Colourless  needles.  Easily  decomposed 
by  light  or  heat.  Sol.  alcohol,  ether,  and  benz- 
ene, insol.  water.  On  heating  the  chloroform 
solution  it  gives  a  compound  crystallising  in 
colourless  prisms  [160°],  which  is  probably  an 
iodo-allyl  alcohol. 

Di-iodo-isopropvlaIcoholCH.,I.CH(OH).CH,I, 
Glycerin  di-iodhydrin.  [c.  -  18°].  S.G.  ^  2-4. 
Prepared  by  heating  the  s-dichlorhydrin  of 
glycerin  with  KI  and  water  on  a  salt-bath 
(Nahmacher, B. 5,353;  Claus, ^.168, 24).  Faintly 
yellowish  oil.    Decomposes  when  distilled. 

^  -  IODO  -  PROPYL  -  BENZENE  C,H ,  (C3H,)I 
[1:4].  [250°].  Formed  by  heating  p-diazo-pro- 
pyl-benzene  with  HI  (Louis,  B.  16,  110).  Vola- 
tile with  steam.  Colourless  oil.  Sol.  ether,  m. 
sol.  alcohol,  almost  insol.  water.  On  oxidation 
with  cold  CrOj  in  acetic  acid  it  gives  jp-iodo- 
benzoic  acid. 

p  ■  Iodo  -  iso  -propyl  -  benzene  C|jH4(C3H,)I. 
(234°).  Prepared  by  heating  p-diazo-iso-propyl- 
benzene  with  HI  (Louis,  B.  16,114).  Colourless 
oil.    On  oxidation  it  gives  ^-iotlo-benzoic  acid. 

to-IODO-PROPYLENE  v.  Allyl  iodide. 

a-Iodo-propylene  CH3.CHI:CH,.  Allylene 
hydro-iodide.  (82°)  (S.)  ;  (93°-103°)  (0.).  S.G. 
-  1-835  ;  1-803.  Formed  by  decomposing  di- 
iodo-propane  CH3.CI2.CH3  (1  mol.)  with  alcoholic 
KOH  (1  mol.),  and  mixing  the  distillate  with 
water  (Semenoff,  Bl.  [2]  5,  446  ;  Z.  1865,  725  ; 
Oppenheim,  Bl.  [2]  4,  434  ;  Z.  1865,  719). 

Di-iodo-propylene  CjHJ,  i.e.  CK,.CI:CHI. 
Allylene  di-iodide.  (198°).  Obtained  by  expos- 
ing allylene  for  two  moiiths  to  a  solution  of  I  in 
aqueous  KI  in  sunshine  (Oppenheim).  Oil. 
Turns  brown  in  light.  Yields  allylene  with  alco- 
holic KOAc. 

Tri-iodo-propylene  CHI:CLCH,,I.  Di-iodo- 
allyl  iodide.  Propiargyltri-iodide.  [41°].  Formed 
by  the  combination  of  propargyl  iodide  with 
iodine  (Henry,  B.  17,  1132).  Small  colourless 
needles. 

Tri-iodo-propylene  CH3.CI:CL.  lodo-allylene 
di-iodide.  [64°].  From  silver  allylene  and 
iodine  in  ethereal  solution  (Liebermann,  A.  135, 
273).  Needles.  Decomposes  at  78°.  V.  e.  sol. 
ether,  m.  sol.  alcohol.  Alcoholic  potash  gives 
iodo-allylene. 

lODO-PROPYLENE-GLYCOL  v.  lodhydrin  of 
Glycerin. 
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lODO- PROPYL -THIOPHENE  C.n„IR  i.e. 
C,II.JS.C.,I:I;.  Erom  H-prupyl-thiophono  (llufci, 
B.  20,  1743)'.    Oil,  volatile  with  steam. 

Jto-IODO-PYROTAUTARIC  ACID  C.HJO,. 
[135°].  From  itaoonic  acid  and  HI  at  150° 
(Swarts,  Z.  ISHG,  722).  Nodules.  Keduced  by 
further  treatment  with  HI  to  pyrotartaric  acid. 

TETRA-IODO-PYKROLE  CJ^NH.  'lodoV 
S.-02;  S.  (90p.c.  alcohol)  6  at  15°;  S.  (ether) 
60.  Formed  by  the  action  of  an  ethereal  solu- 
tion of  iodine  on  pyrrole-potassium  (Ciamician 
a.  Dennstodt,  G.  13,  18;  B.  15,  2582),  and  by 
the  action  of  iodine  on  an  alkaline  solution  of 
pyrrole  (Ciamician  a.  Silber,  G.  16,  543;  B.  18, 
1700).  Long  yellowish-brown  flat  prisms  or 
minute  yellow  needles  (from  dilute  alcohol).  Sol. 
ether,  acetic  acid,  and  hot  alcohol,  nearly  insol. 
cold  alcohol,  insol.  water  and  aqueous  acids. 
Decomposes  at  about  140'^-150°.  Gives  a  white 
pp.  with  AgNOj  instantly  blackening;  green 
colouration  with  HgCL.  Has  no  basic  properties.  - 
It  is  not  decomposed  by  boiling  water,  but  boil- 
ing HClAq  blackens  it.  It  does  not  dissolve  in 
aqueous  KOH,  but  alcoholic  potash  dissolves  it 
forming  a  potassium  derivative  which  is  decom- 
posed by  acids  (even  C0._,)  but  not  by  water. 
Zinc-dust  and  KOH  reduce  it  to  pyrrole  (Ciami- 
cian a.  Silber,  B.  I'J,  3027).  When  heated  gently 
with  cone.  H.^SO^  it  gives  at  first  a  green,  then  a 
dirty  violet  colouration.  Its  alcoholic  solution 
gives  a  red  colour  with  nitric  acid  (Vulpius).  It 
is  employed  pharmacoutically  as  a  substitute  for 
iodoform  for  suppurating  sores,  fungoid  growths, 
hay  fever,  &c.,  having  the  advantage  of  possess- 
ing no  odour,  and  exerting  no  poisonous  effect 
uiDon  the  system. 

lODO-QUINOLINE  C,,H,JN.  [63°].  (above 
300").  S.G.  1'93.  Prepared  by  heating  quinolino 
with  a  KI  solution  of  iodine  and  HIO.,  (La  Coste, 
B.  18,  780).  Monoclinic  prisms,  or  long  thin 
needles.    Easily  volatile  with  steam. 

Salts.— B'HCHaq  :  small  yellow  needles.— 
B'JIoPtCl,.  2aq :  long  orange  needles,  si.  sol. 
water. — B'^H.^Cr.^O, :  sparingly  soluble  yellow 
needles  or  plates. 

Mc tliylo-iodidc  B'Mel :  glistening  golden 
plates  ;  sol.  hot  water,  v.  si.  sol.  cold  water  and 
alcohol,  insol.  ether. 

Mcthylo-chloridc  'ii''islQC\  aq :  fine  yel- 
lowish needles  or  thick  yellow  ^orisms,  dimor- 
phous (Lehmann,  Z.  K.  12,  377),  v.  sol.  water. — 
(B'MeCl)2PtCl4 :  fine  orange  crystals,  si.  sol.  cold 
water. 

/CH:CH 

(Pt/.  3)-Iodo-quinoline  C,n,<        |    .  [53°]. 

\N  :  CI 

Formed  by  heating  [Py.  3)-chloro-quinoline  with 
HI  (Friedliinder  a.  Weinberg,  B.  18,  1531). 
White  needles.  SI.  sol.  water,  v.  sol.  other  sol- 
vents.- B'HI :  long  needles.— B',H.,Cl,PtClj  aq : 
red  needles. 

Di-iodo-quinoline  C<,HJ2N.  [90°  uncor.]. 
Formed  by  the  action  of  iodine  in  CS.>  on  quino- 
line  (Glaus  a.  Istol,  B.  15,  824).  Dull-green 
metalhc  needles.  Sol.  alcohol,  ether,  and  acetic 
acid. 

DI-IODO-QUINONE  C.HJA-  [159°]. 
Formed  by  the  action  of  iodic  acid  on  the  diacctyl 
derivative  of  hydroquinone  (Metzler,  B.  21,  2555). 
Yellow  needles  (from  alcohol).    Is  converted  by 


the  action  of  sulphurous  acid  info  the  hydro- 
quinone [142°]. 

Di-iodo-quinone  C,H,L.O,,  [3:5:4:1].  [180°]. 
From  di-iodo-p-amido-phenol  (i^.  ■"■),  H.SO,  and 
K,_,Cr,0,  (Seiffert,  J.  pr.  [2]  28,  438).  "Formed 
also  by  oxidising  di-iodo-phenol  sulphonic  acid 
with  CrO^  (Kehrmann,  J.in:  [2]  37,  336).  Golden 
plates  (from  benzoline).  Eeadily  sublimes,  almost 
insol.  cold,  v.  si.  sol.  boiling,  water.  With  HCI 
and  SnCl,  it  gives  di-iodo-hydroquinone  [145°]. 
FeCla  reconverts  this  into  di-iodo-quinone. 

Di-iodo-quinone-chlorimide  C^HJ.^<^^^j^' 

[123°].  From  C,H,I,,(NH,)(OH),  hydric  chloride, 
and  bleaching-ijowder  solution  (Seiffert,  J,  ^ir.  [2] 
28,  438).    With  NMe.Ph  it  gives 

^"^-■^Kn^c.h, N:\re,,' 

lODO-RESORCIN  "C,HJO„  i.e.  C,H,,I(OH).. 

[67°].  Formed  by  agitating  an  ethereal  solution 
containing  resorcin  (10  pts.)  and  iodine  (24  pts.) 
with  PbO  (110  pts.),  distilling  off  the  ether  and 
recrystallising  from  benzene  (Stenhouse,  C.  N. 
26,  279  ;  A.  171,  311).  Trimetric  prisms,  sol. 
water. 

Tri-iodo-resorcin  C,;HI,(OH)„.  [145°]  (M.  a. 
N.) ;  [154°]  (C).  Formed,  together  with  a  brown 
substance  insoluble  in  CS,,  when  ICl  is  added  to 
an  aqueous  solution  of  resorcin  (Michael  a. 
Norton,  B.  9,  1752).  Formed  also  by  adding  an 
aqueous  solution  of  resorcin  to  a  solution  of 
KIO,„  iodine,  and  KI  (Claasen,  B.  11,  1443). 
Prepared  by  adding  bleaching  powder  to  a  dilute 
alkaline  solution  of  resorcin  (1  niol.)  and  KI 
(7  mols.),  and  then  acidifying  (Degener,  J.  jv.  [2] 
20,  324).  Needles  (from  CS,),  si.  sol.  hot  water, 
v.  sol.  alcohol  and  ether.  May  be  sublimed. 
Boiling  HNO.|  gives  tri-nitro-resorcin. 

Di-acctyl  derivative  C„HI.|(0Ac).m 
[170°].    Needles,  v.  sol.  alcohol  and  ether. 

lODO-RESORCIN  SULPHONIC  ACID 
Csnj(0H).,(S03H).     From  potassium  resorcin 
sulphonate  and  iodine  (H.  Fischer,  ill.  2,  340). — 
KA'  3aq  :  minute  crystals. 

lodo-resorcin  disulphonic  acid 
C„HI(0H).,(S03H),.    Formed  by  digesting  potas- 
sium resorcin  disulphonate  (30  g.)  with  iodino 
(33  g.)  in  dilute  alcoholic  solution  at  100°  (F-).— 
KA' :  long  needles. 

lODO-SALICYLIC  ACID  v.  Iodo-o-oxy-benzoic 

ACID. 

lODO-STEARIC  ACID  C,„H,,,I0,.  From  di- 
oxy-stearic  acid  and  HI  (A.  Saytzelf,  /.  pr.  [2] 
33,  309).  Oil. 

lodo-stearic  acid  Ci^HiJO,.  From  oleic 
acid,  PI,,  and  a  little  water.  The  product  is 
mixed  with  water  and  extracted  with  ether 
(M.  C.  a.  A.  Saytzeff,  J.  pr.  [2]  35,  384). 

Properties.— Oi\.  Resembles  the  preceding 
acid. 

Reactions. — 1.  Reduced  by  Zn  and  HCI  to 
stearic  acid. — 2.  Moist  Ag.^0  forms  a  substance 
that  is  unsaturated  (taking  up  55  p.c.  I  from  its 
solution  in  HgCl^Aq),  but  is  couveited  by  alco- 
holic KOH  into  oxy-stearic  acid.-  3.  Alcoholic 
KOH  forms  solid  iso-oleic  acid  [45*^],  and  also 
ordinary  oleic  acid. 

lodo-stearic  acid  C.sHjJO.,.  Formed  by 
heating  iso-oleic  acid  with  tri-iodide  of  phos- 
phorus and  water  (Const  a.  Saytzeff,  J.  pr.  [2] 
37,  270  ;  Bl.  [2]  47,  109).    Oil,  sol.  ether. 
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Reactions. — 1.  Yields  an  oxy-stearic  acid 
[85°]  on  treating  with  silver  oxide. — -2.  Alcoholic 
potash  regenerates  iso-oleic  acid  [40°-45°],  but 
forms  no  oleic  acid. — 3.  Alkaline  KMnOj  oxidises 
it  to  di-oxy-stearic  acid  [78°]. 

lODO-STEARIDENIC  ACID  CsHijIOj.  lodo- 
olc'ic  acid.  From  ricinoleic  acid  CisH^jOj,  water, 
P,  and  iodine  at  100°  (Claus,  B.  9,  1917).  Oil. 
Reduced  by  boiling  with  zinc  and  HClAq  to 
stearic  acid.    Combines  with  bromine. 

DI-IODO-SUCCINAMIC  ACID 
C0.,H.CH.,.Cl2.C0NH,,. 

^Ethy'l  ether  A'Et:  [134°]  ;  long  needles; 
slightly  soluble  in  cold  water.  Formed  by  the 
action  of  iodine  upon  diazo-succinamic  ether 
CO.,Et.CH.,.CN„.CONH.,  in  ethereal  solution(  Cur- 
tius  a.  Koch,  B.  19,  24G2 ;      pr.  [2]  38,  485) 

lODO-TARCONINE  v.  Naecotine. 

lODO-THIENYL  METHYL  KETONE 
CjSHJ.CO.CH3.  lodo-acctothienone.  [129^]. 
Formed  by  the  action  of  acetyl  chloride  upon 
mono-  or  di-iodo-thiophene  in  presence  of  AL^Clg 
(Gattermann  a.  Romer,  B.  19,  G92).  Long 
colourless  needles  (from  alcohol).  Very  volatile 
with  steam.  Strong  odour.  By  alkaline  KMnO^ 
it  is  oxidised  to  iodo-thio]5hene  carboxylic  acid 

[i3r]. 

Phenyl-hydrazideC,  SHJ.C  (N.ilPh)  .OH,: 
[134^] ;  yellow  tables  ;  si.  sol.  alcohol. 

(a)-IODO-THIOPHENE  C.HalS  i.e. 
CH:CH. 

I  >S.    (182°  cor.).     Oil.  Formed  by  the 

CH:CI  / 

action  of  iodine  and  HgO  on  thiophene  at  the 
ordinary  temperature  (Meyer  a.  Kreis,  B.  17, 
1558  ;  Egh,  B.  18,  544).  With  sodium  and  EtI 
it  gives  ethyl-thiophene.  With  Na  and  Ji-butyl 
bromide  it  forms  ii-butyl-tliiophene  (182^). 
Gives  an  iodo-nitro-thiophene  [74°]  (Kreis,  B. 
17,  2073). 

Di-iodo-thiophene  CiHJ^S.  [40^].  White 
crystals.  Formed  by  the  action  of  2  mols.  of 
iodine  and  HgO  on  thiophene  at  the  ordinary 
temperature  (Meyer  a.  Kreis,  B.  17,  1558). 

lODO- THIOPHENE  CAKBOXYIIC  ACID 
CjSHJ(CO,H).  lodo-thiophcnic  acid.  [131°]. 
Formed  by  oxidation  of  iodo-thienyl  methyl 
ketone  with  alkaline  KMnO.,  (Gattermann  a. 
Homer,  B.  19,  693).  Colourless  silky  needles 
(from  water).  Sublimes  in  glistening  tables. — 
NH.|A':  needles,  si.  sol.  cold  water. 

(a)  -  lODO-THIOPHENE  -(/3)  -DI-SULPHONIC 
ACID  C,,H1S(S0,H),.  Formed  by  sulphonation 
of  (a)-iodo-thiophene.  On  reduction  with  sodium- 
amalgam  it  yields  thiophene-()3)-di-sulphonic 
acid  (Langcr,  B.  18,  559). 

lODO-THIOXENE  is  loDO-Di-METUYL-inio- 

PHENE  (g.  v.). 

lODO- THYMOL  C„H3IePr(0H)I  [1:4:3:G]. 
[69°].  Prepared  by  adding  iodine  (8-5  g.)  to  a 
solution  of  thymol  (5  g.)  in  ammonia  (6  c.c.) 
mixed  with  alcohol  (2  c.c.)  and  distilling  the 
oily  product  with  steam  (Willgerodt  a.  Korn- 
blum,  J.  pr.  [2]  39,  289).  Lustrous  white 
needles,  insol.  water,  sol.  other  solvents.  Oxi- 
dised by  MnO,.  and  H.,SO,  or  by  Fed.,  to  thymo- 
quinone.  Not  attacked  by  aqueous  KOH  at 
300°.  HNO.,  forms  nitro-thymol,  displacing  I 
by  NOj.    H;,SOj  forms  a  sulphonic  acid. 


Ethyl  (7cri«a<tu«C,H,MePrI(0Et).  [52°]. 
Opaque  white  trimetric  taljles,  insol.  cold  water, 
si.  sol.  hot  water  and  alcohol. 

•  Acetyl  derivative  CaH.,MePrI(OAc) 
[71°].    White  needles. 

Benzoyl  derivative  CuHjMePrl(OBz). 
[95°].    Large  tables. 

Picryl  derivative:  [155°];  ydlowish 
crystalline  aggregates. 

lODO-THYMOL  SULPHONIC  ACID 
C,;IIMePr(OH)ISO,H  [1:4:3:2:6].  From  thymol 
by  successive  sulphonation  and  iodation  (Kehr- 
mann,  J.pr.  [2]  39,  392).  Gives  an  iodo-thymo- 
quinone  on  oxidation.  HNO.,  gives  di-nitro- 
thymol  [53°]. — KA'2aq:  crystals,  molting  in 
water  of  crystallisation  at  80°,  decomposed  at 

 BaA'.,  A"  A'. 

"  lODO  -  THYMOaUINONE  C.HMePrlO, 
[5:2:6:4:1].  [61°].  Formed  by  oxidising  iodo- 
thymol  sulphonic  acid  with  CrO.,  (Kehrmann, 
J.  pr.  [2]  39,  392).  Yellowish-red  prisms.  Re- 
duces to  an  iodo-hydrothymoquinone  [74°]. 

Oxim  C,HMePrIO(NOH)  [5:2:6:4:1].  [130°]. 
Formed  by  heating  the  quinone  with  hydroxyl- 
amine  hydrochloride  in  diluted  (75  p.c.)  alcoholic 
solution.  Long  yellow  prisms  and  needles,  sol. 
alcohol  and  ether,  insol.  cold  water.  Its  acetyl 
derivative  C,.HMePrIO(NOAc)  crystallises  in 
golden  needles  [70"].  Its  sodium  derivative 
crystallises  in  greenish  laminse. 

lodo-thymoquinone  CJIMePrlOj  [5:2:3:4:1]. 
[66°].  From  iodo-carvacrol  sulphonic  acid  by 
oxidation  with  chromic  acid  mixture  (Kehrmann, 
J.  pr.  [2]  40,  188).  Garnet-red  tables,  sol.  alco- 
hol and  ether.  More  volatile  with  steam  than 
its  isomeride.  Smells  like  quinone.  Hydroxyl- 
amine  slowly  forms  an  oxim. 

0-  IODO-TOLUENE  C,H,I  i.e.  C.HJ.CH, 
[2:1].  (205°)  (B.  a.  K.) ;  (211°  i.  V.)  (K.).  S.G. 
^2  1-697  (B.  a.  K.).  Formed  from  o-toluidine  by 
the  diazo-  reaction  (Beilstein  a.  Kuhlberg,  Z.  3, 
102;  A.  158,  347;  Kekul6,  B.  7, 1007;  Maberya. 
Robinson,  Am.  4,  101).  Oil. 

Reactions. — 1.  Oxidised  by  dilute  nitric  acid 
to  o-iodo-benzoic  acid  [157°].— 2.  With  ClCO„Et 
and  Na  it  forms  C,H^Me.CO,Et.— 3.  CrO.Cl, 
gives  C,  HjI.CHCl2  and  a  little  C„H,I.CHO  (Stuart 
a.  Elliott,  C.J.  53,  805). -4.  When  heated  with 
H^SO,  it  forms  iodo-toluene  sulphonic  acid,  di 
iodo-toluene,  and  tri-iodo-toluene  (Neumann,  A, 
241,  62). 

w-Iodo-toluene  C„HJ.CH,  [3:1].  (204°). 
S.G.  1-698.  From  ?;i-toluidine  by  the  diazo- 
reaction  (B.  a.  K.). 

p.  Iodo-toluene  C^HJ.CHj  [4:1].  [35°]. 
(211*5°).  From  |)-toluidine  by  the  diazo-  reac- 
tion (Korner,  Bull.  Acad.  Bclg.  1867, 157).  The 
same  body  appears  to  be  formed  from  mercury 
ditolyl  and  iodine,  although  the  melting-point  is 
given  as  20°  (Dreher  a.  Otto,  A.  154,  171). 
Laminas.  May  be  sublimed.  Gives  p-ioAo- 
benzoic  acid  when  oxidised  by  chromic  acid 
mixture.  H.,SO,  forms  iodo-toluene  sulphonic 
acid  and  di-  and  tri-iodo-toluene  (Neumann,  A. 
241,  58). 

01-  Iodo-toluene  v.  Benztl  iodide. 
o-IODO-TOLUENE  SULPHONIC  ACID 

C,H,ISO:,  i.e.  CKi.C.PIJ.SO^H.  From  o-iodo- 
toluene  and  SO.,  (Mabery  a.  Palmer,  Am.  6) 
170).  Syrupy  liquid. — BaA'alfaq:  needles.— 
CaA'22iaq.— PbA'-aaq. 
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2)-Iodo-toluene  (a)-sulphonic  acid 
CHa.C,.H.,I.SO.,H.    Fonned,  together  with  the 
(;3)-isoinerid9,  by  gradually  adding  ^J-iodo-tolucne 
to  SO;,,  both  dissolved  in  chloroform  (Glassner, 
B.  8,  5G0).— BaA'.^  4aq  :  needles  ;  v.  e.  sol.  water. 

p-Iodo-toluene  (/3)-sulphonic  acid 
CHj.Ci.HJ.SOaH.  Formed  as  above.  Deliquescent 
crystalline  mass. — KA'aq  :  very  soluble  lamina}. 
^NaA'  ^aq  :  dense  aggregates  of  whetstone- 
shaped  very  soluble  crystals. — CaA'.,  3aq:  very 
soluble  silky  needles. — BaA',,  aq  :  thin  laminas, 
b1.  sol.  water. — CuA'jGaq:  light-blue  needles,  v. 
Bol.  water. 

Amida  C„rr,MeI.SO,NH,,.  [179°].  Crystals; 
m.  sol.  hot  water,  v.  sol.  alcohol. 

lodo-toluene  disulphonic  acid 

C,H..MeI(SO,H),,  [l:l:3:x]. 
From  C,H.,Me(NH.,)(S03H).,  by  diazo-  reaction 
(E.  Eicliter,  A.  230,  325  ;'  Limpricht,  B.  18, 
2179).  Slender  white  needles;  v.  sol.  alcohol 
and  water. — BaA"Gaq:  prisms,  v.  sol.  water. — 
K,A"  2a(] :  small  prisms. 

'Chloride  C,B_M<il{^O.JC\)^:  [U?>°].  After 
one  fusion  it  melts  at  120°.  Long  white  prisms; 
si.  sol.  ether. 

Amide  [130°-132^.  White  needles  (from 
water). 

lODO-o-TOLUIDINE  C,H3MeI(NH,)  [1:4:2]. 
[49°J.  (273'^').  From  iodo-o-nitro-toluidine  by 
reduction  (Ileynemann,  Z.  [2]  6,  402;  A.  158, 
338).  Needles.  Boils,  with  rapid  decomposi- 
tion, at  273°.  V.  e.  sol.  alcohol,  ether,  and  CS._,. — 
B'HNOj :  colourless  nacreous  lamina).  S.  "95  at 
16°. 

lodo-toluidine  C,H3McI(NH,)  [1:4:3].  [189°]. 
From  |)-iodo-tolucne  by  nitration  and  reduction 
(Glassner,  B.  8,  501).  Needles  or  plates  ;  v.  sol. 
alcohol.— B"HC1 :  needles.— B'HNOa :  plates.— 
B'H.,SO^:  needles. 

Di-iodo-jj-toluidine  C,H,MeL(NH,)  [1:3:5:4]. 
[124'5°].  Formed  by  the  action  of  ICl  onp-tolu- 
idine  dissolved  in  HGlAq  (Michael  a.  Norton,  B. 
11, 115 ;  Am.  1, 263).  Ramified  groups  of  slender 
needles;  m.  sol.  cold  alcohol,  si.  sol.  hot  water 

lODO-TOLUlDINE  SULPHONIC  ACID 
C,H„Me(NH..)I(S03H)  [1:2:4:5].  From  the  diazo- 
derivative  of  C,H.,Me(NO..)(NH„)(SO-,H)  [1:2:4:5] 
and  cone.  HI  at  140°  (Limpricht  a.  Foth,  A.  230, 
308 ;  B.  18,  2185).  Satiny  needles  (containing 
aq).  SI.  sol.  cold  water,  m.  sol.  hot  water. — 
BaA'.,"  :  trinietric  tables  ;  v.  sol.  water. 

lODO-TOLUQUINONE  C„H,MeIO,  [0:2:4:1]. 
[117°].  Formed  by  oxidising  a  solution  of  iodo- 
cresol  sulphonic  acid  in  sulphuric  acid  with 
chromic  acid  (Kehrmann,  J.  pr.  [2]  37,  340;  39, 
392).  Long  reddish-yellow  needles ;  m.  sol.  ether. 
Eeduccdby  stannous  chloride  to  iodo-hydrotolu- 
quinonc  [111°].  With  hydroxylamine  it  gives 
the  mono-oxim  crystallising  in  short  yellow 
prisms  [156°]. 

Di-iodo-toluquinone  C^HMeLOj  [3:6:2:4:1]. 
[113°].  From  di-iodo-);i-cresol  sulphonic  acid 
and  CrO,,  (Kehrmann,  J.pr.  [2]  39,  392).  Garnet- 
red  laminae ;  v.  sol.  organic  solvents.  May  be 
sublimed. 

DI-IODO-DITOLYL  [3:4:1]  C,H,MeI,C,H,MeI 
[1:3:4].  [100°].  From  di-amido-ditolyl  by  Sand- 
meyer'smodilication  of  the  diazo- reaction  (StoUe, 
B.  21,  1096).    Yellow  needles. 

a,  -  lODO  -  Dl  -  TOLYL  -  ETHYLIDENE  -  DI  - 
AMINE  CH,I.CH(NHC,n^Me)...    Obtained  by 


heating  iodo-acetic  aldehyde  with  ^-toluidine 
(Chautard,  A.  Ch.  [6]  10,  156).  Orange-yellow 
prisms  or  tables ;  decomposed  by  heat.  Does 
not  furnish  crystalline  salts. 

lODO-TOLYL  METHYL  KETONE 
C,H,,MeI.C0.CH3  [1:2:5].  [39°].  Formed  by 
heating  diazo-tolyl  methyl  ketone  (from  aniido- 
tolyl  methyl  ketone  [102°])  with  an  excess  of  HI 
(Klingel,  B.  18,  2700).  Yellowish  prisms.  V. 
sol.  alcohol  and  ether  ;  si.  sol.  ligroin  and 
benzene  ;  insol.  water.  By  CrOj  it  is  oxidised  to 
iodo-iso-phthalic  acid  [204°]. 

J3-I0D0-VALEEIC  ACID  C  H„IO,  i.e. 
(CR,),CI.CH,.CO,H.  [80°].  Soiidiiies  at  59°. 
Separates  as  crystals  when  HI  is  passed  into  a 
concentrated  solution  of  ;8-oxy-isovaleric  acid 
(Schirokoff,  J.  pr.  [2]  23,  285).  Converted  by 
sodium-amalgam  to  isovaleric  acid. 

lodo-valeric  acid  CEtMel.CO  .H  (?).  Hydro- 
iodide  of  tiglic  acid.  [86-5°].  Formed  by  the 
combination  of  tiglic  (methyl-crotonic)  acid  with 
HI  which  may  be  effected  in  the  cold  (Schmidt 
a.  Berendes,  A.  191,  117).  Formed  also,  together 
with  the  following,  when  angelic  acid  is  heated 
with  HIAq  (Schmidt,  A.  208,  254).  Needles  ;  si. 
sol.  cold  water ;  decomiiosed  by  boiling  with 
water.  Converted  by  zinc  and  dilute  H,.SO^  into 
CEtMeH.CO,I-I.  Aqueous  AgNOj  gives  Agl, 
tiglic  acid  and  CC. 

lodo-valeric  acid  CH3.CHI.CHMe.C0,H. 
[40°].  Hydro-iodide  of  angelic  acid.  From 
angelic  acid  and  cone.  HIAij  in  the  cold  (Fittig, 

A.  210,  102).  Prisms,  v.  sol.  water.  Zinc  and 
dilute  II.SO,  converts  it  into  CEtMeH.COLI. 
Aqueous  AgNO^  gives  Agl,  tiglic  acid,  and  CO^,. 
Aqueous  Na.COj  at  0°  gives  CO,,,  i|'-butylene 

CH,  .CH:CH.CH„  and  HI.  F.  also  Angelic 
ACID,  vol.  i.  p.  260. 

IODO-ISOVALERIC-ALDEHYDE  CJIJO  i.e. 
(CH.,),CH.CIILCriO  (?).    S.G.  2-17. 

Preparation. — Isovaleric  aldehyde  (24  c.c.) 
dissolved  in  alcohol  (50  c.c.)  is  treated  with 
iodine  (20  g.),  and  iodic  acid  (8  g.).  The  reaction 
takes  place  at  the  ordinary  temperature,  and  is 
complete  in  about  15  days.  The  li<iuid  is  poured 
into  excess  of  water,  and  decolourised  by  alkali 
or  reduced  silver  (Chautard,  A.  Ch.  [0]  10,  160). 

Properties. — Colourless  liquid,  blackening  on 
exposure  to  .light,  and  having  an  extremely 
irritating  and  suffocating  odour.  It  is  completely 
decomposed  at  100°,  and  is  not  solidified  at 
—  20°.  V.  sol.  alcohol  and  ether,  less  sol.  benz- 
ene, CIIClj  and  CS^.    SI.  sol.  water. 

Reactions. — Rapidly  decomposed  by  alkalis. 
The  action  of  ammonia  is  complex,  giving  valeric 
aldehyde-ammonia,  valeridine  C|,|H,.,N,  and 
valcritrine  C^Ho-N,  Forms  a  crystalline  com- 
pound with  NaHSO,.  Ag(C.,H,0.,)  at  100°  yields 
amyl  acetate  (138°).  AgCN  and  AgSCN  react 
forming  Agl  and  the  corresponding  derivatives. 
Forms  a  mono-  and  a  di-anilide  with  aniline. 

lODO-VANILLIN  v.  Methyl  derivative  of 
lodo-di-oxy-benzoic  aldetiydh. 

'  DI-I0D0-VINYL-AMINECI,:CH(NH,,).  [192° 
with  decomposition].  Formed  by  the  action 
of  cold  aqueous  Nil.,,  C0._,  and  alcohol  being 
eliminated  upon  the  di-iodo-oxy-acrylic  ether 

CI.  ,:C(0H).C0..Et,  obtained  by  treating  diazo- 
oxy-acrylic  ether  CN.,:C(0H).C0.,Et  with  an 
ethereal  solution  of  iodine  (Buchner  a.  Curtius, 

B.  19,  851).    Small  yellowish  prisms.  Very 
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sparingly  soluble  In  coW  water  and  ether,  more 
easily  in  hot  water  and  hot  alcohol.  Volatile 
with  steam.  It  is  stable  towards  acids,  but 
alkalis  set  free  NH,  in  the  cold. 

DI-a.-IODO-0-XYLENE  C,H^(CHJ)^  o-Xylyl- 
ene-iodidc.  [110°].  Prismatic  crystals.  Formed 
by  heating  phthalyl  alcohol  (di-a-oxy-xylene) 
with  HI  (Leser,  B.  17,  1826). 

Di-M-iodo-p-xylene  C^'&.iGRJ)^.  [c.  170°]. 
Obtained  by  boiling  [4:1]  C,H.,(CH,0H)2  with 
conc.HIAq  for  a  few  minutes  (Grimaux,  Z.  1870, 
395).  Slender  needles,  si.  sol.  ether,  v.  sol. 
boiling  alcohol  and  chloroform.  Turns  yellow 
in  air.    Not  very  volatile  with  steam. 

lODOPLUMBIC  ACID  H.Pbl^,  v.  Lead, 
IODIDE  OF,  Combinations,  No.  3. 

IONS.  The  elements  or  radicles  into  which 
a  compound  is  primarily  separated  by  electro- 
lysis {v.  PuYsiCAii  METHODS,  scctiou  EUctrical 
methods). 

IPECUANIC  ACID  C,,H„0,.  An  acid  exist- 
ing, according  to  Willigk  (A.  76,  312),  along  with 
emetine  (q.  v.)  in  the  root  of  Cephalis  Ipecacu- 
anha. It  is  extracted  by  boiling  alcohol,  ppd. 
by  basic  lead  acetate,  and  the  pp.  decomposed  by 
H,,S.  Eeddish-brown,  very  bitter,  amorphous 
mass,  m.  sol.  ether,  v.  sol.  alcohol  and  water. 
Colours  ferric  salts  green,  the  colour  being 
changed  to  violet  by  ammonia.  Its  dilute  solu- 
tion does  not  ppt.  Pb(0Ac)2  but  ppts.  basic  lead 
acetate.  Its  alkaline  solution  absorbs  oxygen 
from  the  air.  It  thus  somewhat  resembles  gallic 
acid.  Podwyszotzky  {Ph.  [3]  10,  612)  by  ex- 
tracting ipecacuanha  with  ether  and  light  petro- 
leum obtained  an  acid  (' Erythrocephalein '), 
which  formed  a  purple-red  alkaline  salt,  and 
which  crystallised  from  chloroform  in  coloured 
needles. 

IPOMIC  ACID  C,H,„0,,.  [104°].  Produced 
by  the  action  of  nitric  acid  on  jalapin  (Mayer,  A. 
83,  143 ;  Poleck  a.  Samelson,  C.  C.  1884,  813). 
Eesembles  sebacic  acid. 

IRIDIUM.  Ir.  At.  w.  192-5.  Mol.  w.  un- 
known. [2200°]  (Van  der  Weyde)  ;  [1950°] 
(Violle,  C.  B.  89,  702) ;  [2500°]  (Pictet,  C.  B.  88, 
1317).  S.G.  22-42  at  17-5°  (Deville  a.  Debray, 
P.  M.  [4]  50,  651).  S.H.  0°-100' =  -0323, 
0°-1400°  =  -0401  (Violle,  C.  B.  89,  702),  C.E. 
linear  -000007  (Fizeau,  C.  B.  68,  1125). 

Occurrence. — As  metal,  alloyed  with  Pt,  Os, 
Eu,  Eh,  and  Pd.  Specimens  of  platin-iridium, 
osm-iridium,  <tc.,  contain  from  25  to  78  p.c.  Ir 
(v.  Deville  a.  Debray,  A.  Ch.  [3]  56,  431 ;  Berze- 
lius,  P.  13,435,627;  15,208).  In  1802  Tennant 
(T.  1804.  411)  noticed  a  metallic  residue  when 
he  dissolved  Pt  ore  in  aqzia  regia ;  this  residue 
was  examined  by  Descotils  (Gehlen's  Journ. 
C/2C)K.2,273),andFourcroya.Vauquelin((?c/iZc)i's 
Journ.  Chcm.  3,  3G2).  In  1804  Tennant  [I.e.] 
showed  that  the  residue  contained  two  new 
metals ;  to  one  he  gave  the  name  Iridium  be- 
cause of  the  varied  colours  of  its  oxides,  and 
to  the  other  the  name  Osmium  because  of  the 
peculiar  smell  of  its  volatile  oxide. 

Formation. — 1.  By  digesting  Ir^O.,  or  IrCl3 
with  formic  acid.— 2.  By  action  of  sunlight  oa 
an  alcoholic  solution  of  Ir  sulphate. 

Preparation. — When  Pt  ore  is  heated  with 
aqua  ?-f(7zaosm-iridium  and  platin-iridium  remain 
as  black  insoluble  scales.  Ir  is  prepared  from 
the  residue  by  various  methods:  I.  W.  von 


Schneider  {A.  Stippl.  5,  261)  mixes  the  Insoluble 
in  aqua  regia  with  NaCl,  and  heats  to  low  red- 
ness in  a  stream  of  CI ;  Os  is- thus  removed.  The 
residual  mixed  chlorides  are  triturated  with  the 
smallest  possible  quantity  of  water,  and  then 
washed  on  to  a  filter ;  the  solution  is  treated  with 
CI,  mixed  with  a  little  HClAq,  and  shaken  up 
with  excess  of  KCl ;  the  pp.  is  washed  with  water, 
and  then  with  saturated  KClAq.  The  pp.  is  now 
nearly  pure  K.,MClg,  M  =  Ir,  Eu,  and  Pt.  The  pp. 
is  dissolved  in  much  boiling  water,  and  H  is 
passed  in  for  several  days  (the  flask  being  closed 
by  a  caoutchouc  cork)  until  the  supernatant  olive- 
green  liquid  treated  with  potash  becomes  colour- 
less and  then  blue  or  turbid.  Pt  and  Eu  are 
thus  wholly  ppd.  as  metals,  and  most  of  the  Ir 
remains  in  solution  as  IrCl3.  H  is  removed  by  a 
stream  of  CO,,— otherwise  explosions  occur  on 
opening  the  flask  from  the  action  of  the  ppd.  Pt 
and  Eu  on  the  H  and  0  in  the  flask — the  cork  is 
removed;  and  the  liquid  is  again  saturated  with 
H ;  Ir  is  ppd.  on  the  surface  of  the  liquid  in 
large  lustrous  laminae.— 2.  Matthey  [Pr.  28,  463) 
prepares  Ir  free  from  all  metals  except  Pt  as 
follows.  Ordinary  Ir,  finely  divided,  is  fused 
with  10  times  its  weight  of  Pb ;  the  Pb  is  dis- 
solved in  HNO.|Aq,  and  the  insoluble  is  digested 
for  a  long  time  with  aqua  regia  ;  the  insoluble 
is  fused  with  KHSO^  (to  remove  Eh),  and  then 
melted  with  10  times  its  weight  of  KOH  and  3 
times  its  weight  of  KN03in  a  gold  crucible;  the 
cold  mass  is  treated  with  cold  water,  in  which 
K  iridate  remains  insoluble.  The  insoluble  is 
well  washed  with  water  containing  a  little  KOH 
and  NaClO,  and  then  with  water  ;  fairly  cone, 
cold  NaClOAq  is  added  to  the  residual  blue  solid ; 
after  a  time  the  water  is  distilled  off ;  the  residue 
is  again  fused  with  KNOj  and  KOH,  and  treat- 
ment with  dilute  NaClOAq  and  KOHAq  is  re- 
peated. The  blue  solid  is  now  dissolved  in  aqua 
regia,  the  liquid  is  evaporated  to  dryness,  and 
the  residue  is  redissolved  and  filtered  ;  the  dark, 
coloured  liquid  is  slowly  poured  into  cone. 
NaOHAq  containing  NaClO,  and  CI  is  passed  in, 
the  liquid  being  kept  in  a  distilling  apparatus  ; 
the  blue  oxide  of  Ir  thus  obtained  is  collected, 
washed,  dried,  and  reduced  in  a  mixture  of  CO 
and  CO.,  (made  by  gently  warming  oxalic  acid 
with  sulphuric  acid).  Metallic  Ir  is  thus  ob- 
tained, while  any  Fe  present  remains  as  oxide. 
The  mass  is  heated  to  redness  with  KHSO4,  and 
repeatedly  washed  with  ClAq  to  remove  Au,  and 
with  HFAq  to  remove  SiO.^ ;  it  is  finally  washed 
with  water  and  dried.  Pt  may  be  removed  by 
dissolving  in  aqua  regia,  saturating  with  NH,C1, 
dissolving  the  double  NH,-Ir  and  NH.-Pt  chlor- 
ides in  hot  water,  reducing  by  SO,,  when 
IrClj.SNH^Cl  is  formed,  and  dissolves  with  olive- 
green  colour,  while  PtCl4.2NHjCl  remains  in- 
soluble ;  the  reduction  should  be  stopped  before  the 
whole  of  theIrCl  ,.2NHjCl  is  reduced  (the  presence 
of  a  little  of  this  salt  gives  a  deep-red  colour  to 
the  mixed  chlorides).  The  solution  is  oxidised  by 
HN03,NH,C1  is  added,  and  the  ppd.  IrCl,,.2NH,Cl 
is  washed  with  NH^ClAq,  and  strongly  heated, 
when  Ir  remains  as  a  grey  metallic  powder 
(Claus,  J.  pr.  42,  251).  Wohler  a.  Muekl6  (A. 
104,  368)  reduce  the  mixed  Pt-NH,  and  Ir-NH, 
chlorides  by  digesting  with  slightly  warm  KCNAq 
till  the  undissolved  is  light  yellow-brown,  taking 
care  to  avoid  excess ;  IrClj.SNHjCl  is  formed  and 
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dissolves,  -wliilc  PtCl|.2NHjCl  remains  unreduced 
and  insoluble.  For  other  methods  of  preparing 
Ir  V.  Devillea.  Debray  {A.  Ch.  [3]  60,  431) ;  Claus 
((7.  C.  18G2.  129) ;  Wohler  (P.  31, 16 1 ;  104,  308 ; 
107,  357)  ;  Fremy  {A.  Gh.  [3]  44,  385) ;  Martins 
{A.  107,  360)  ;  Bunsen  (A.  146,  274). 

Properties.  —  As  prepared  by  heating 
IrCl.,.2NH,Cl,  Ir  forms  a  grey  sjiongy  mass  ;  Ir 
as  a  grey  powder  is  produced  by  heating 
IrClp2KCl  with  excess  of  Na^COj,  washing  and 
reducing  in  H  ;  by  heating  to  whiteness  and 
compressing,  a  compact  kistrousmass  is  obtained. 
When  fused  in  a  very  powerful  0-H  flame,  Ir 
forms  a  white,  lustrous  mass  resembling  polished 
steel ;  brittle  when  cold,  somewhat  malleable  at 
red  heat  (D.  a.  D.).  Harder  than  iron.  S.G.  of 
porous  Ir  varies  from  16  to  19.  Ir  which  has 
been  very  strongly  heated  is  insoluble  in  all 
acids  ;  Ir  black  is  sol.  in  aqiia  regia.  Heated  in 
CI,  Ir  black  forms  IrCl^. 

The  atomic  wt.  of  Ir  has  been  determined  by 
heating  IrCl,.2KCl  in  H  (Bcrzelius,  P.  13,  435, 
527;  15,  208);  by  reducing  IrCl,,.2NH,Cl  in  H 
and  weighing  the  residual  Ir,  and  by  reducing 
the  double  Ir-K  chloride  in  H  and  dissolving 
out  the  KCl  (Seubert,  B.  11,  1767).  As  no  com- 
pound of  Ir  has  been  gasified,  the  valency  of  the 
atom  of  Ir  in  gaseous  molecules  is  not  determined. 
From  the  crystalline  form  of  osm-iridium  G.  Rose 
(P.  77,  143)  concluded  that  Os  and  Ir  are  iso- 
morphous,  and  that  both  belong  to  the  hexagonal 
system. 

In  its  chemical  reactions,  Ir  is  closely  re- 
lated to  Os  and  Pt,  and  less  closely  but  very 
distinctly  related  to  Eu,  Rh,  and  Pd  ;  all  these 
elements  are  metallic,  but  the  instability  of  their 
salts,  the  solubility  of  the  hydrated  oxides  MOj 
in  alkalis,  and  the  formation  of  acids  H.MChand 
H,MBr,,,  show  thenon-metallic  tendencies  of  the 
Pt  metals  (y.  Noble  metals). 

Ir  is  used  alloyed  with  Pt  for  making  instru- 
ments, etc.,  which  remain  unchanged  in  air,  e.g. 
for  making  the  normal  metre  preserved  as  the 
standard  of  reference.  Stylographie  pens  are 
sometimes  tipped  with  Ir.  When  Ir  powder  is 
heated  to  whiteness  with  ^  its  weight  of  P,  the 
whole  melts;  on  cooling,  the  mass  may  be  readily 
worked ;  by  strongly  heating  with  lime,  the  P  is 
entirely  removed. 

Reactions  and  Combinations. — 1.  Heated  in 
oxygen,  compact  Ir  is  not  oxidised  ;  Ir  black  is 
oxidised  to  Ir..03,  which  decomposes  again  at  c. 
1000°  (Deville'  a.  Debray,  C.  B.  1878.  441 ;  cf. 
DissocLVTioN,  vol.  ii.  p.  397).— 2.  Ir  black  is 
oxidised  by  fusion  with  nitre, potash,  potassium 
carbonate,  or  potassium-hydrogen-sulphate.— 
Heated  in  chlorine  IrCl^  is  formed;  mixed  with 
NaCl  or  KCl,  and  heated  in  CI,  soluble 
IrCl,.2Na(K)Cl  is  formed.— 4.  Heated  in  an 
alcohol  flame,  Ir  becomes  covered  with  a  black- 
ish layer  which  disappears  on  heating  in  air, 
leaving  a  portion  of  the  Ir  combined  with  C  [v. 
Iridium  carride). — 5.  Ir  probably  combines 
with  phosphorus  when  the  elements  are  heated 
together ;  when  the  product  is  heated  in  air,  Ir 
aud  a  phosphate  of  Ir  are  formed. 

Iridium,  alloys  of.  Faraday  a.  Stodart  {A. 
Ch.  21,  73)  ;  Deville  a.  Debray  (C.  R.  81,  830) ; 
Fizeau  (C.  R.  78,  1205) ;  Morin  (C.  B.  78, 1502)  ; 
Wohler  (A.  140,  375). 

Osmium-iridium  alloy.     Occurs  in  South 


America,  California,  Australia,  Ural  Blountains, 
&c.  Hexagonal  prisms;  lustrous,  steel-grey. 
Slightly  malleable ;  S.G.  19'3  to  2M.  Analyses 
show  composition  approximating  to  formulm 
Ir,Os,  IrOs  and  IrOs.,,  with  Ir  more  or  less  re- 
placed by  Pt,  Eh,  and  Eu ;  but  it  is  probably 
non-homogeneous  (D.  a.  D.).  Heated  in  air, 
OsO.,  is  given  off;  heated  with  KNO.,  and  KOH 
K  osmate  and  iridate  are  formed.  Scarcely  acted 
on  by  aqua  rcgia.    Alloys  with  Fe  (F.). 

Platimim-iridium  alloy.  Occurs  native  in 
octahedra.  1  pt.  Ir  heated  in  O-H  iianie  with  10 
pts.Pt  gives  a  ductile  alloy  ;  Pt  alloyed  with  15-20 
l).c.  Ir  is  insoluble  in  aqua  rcgia.  For  accounts 
of  the  Pt-Ir  alloy  used  for  making  the  normal 
standard  metre  v.  D.  a.  D.  and  also  M.  Alloys 
of  Ir  with  Pt  and  Eh,  and  with  Pt,  Eh,  and  Sn 
were  prepared  by  D.  a.  D.  Alloys  of  Ir  with  Cu, 
Au,  Pb,  Hg,  Eu,  and  Sn  have  been  prepared. 

Iridium,  ammonio-salts  of,  or  Irid-am- 
monium  salts.  (Ammoniacal  iridium  bases.) 
IrCL  dissolves  in  (NHj).;CO:,Aq  and  on  neutralis- 
ing with  HClAq,  the  compound  IrC1.^.2NH3  is 
produced  ;  treated  with  H.,S04Aq,  this  compound 
yields  IrS04.2NIl3.  IrCL!'2NH,  dissolves  in  boil- 
ing NH.,Aq,  and  the  compound  IrCL.4NH,,  forms 
on  cooling;  this  compound  gives  a  sulphate  and 
nitrate,  SO4  and  2NO3  replacing  CI..  From 
IrCl3.3NH,Cl  is  obtained  IrCl3.5NH„  and  this 
again  yields  a  basic  hydroxide  Ir(0H),,.5NH;,,  a 
carbonate  Ir„(CO,,).,.10NH3,  and  other  salts. 
Finally  by  treatingIrCl,,.2NH,,  with  cone.  HNO,,Aq 
the  compound  IrCL,(NO,).,.4NH3  is  obtained ; 
AgNO.|Aq  does  not  ppt.  CI  from  this  salt ;  treated 
with  HClAq  the  salt  IrCl,.Clo.4NH,  is  produced 
from  which  AgNOjAq  ppts.  only  half  the  CI. 
The  foregoing  compounds  may  be  formulated  as 
double  salts  of  IrCL,  IrCl,,,  IrCl^,  &c.,  with  NH^ ; 
but  many  of  their  reactions  are  better  explained 
if  we  regard  them  as  salts  of  condensed  ammo- 
niums containing  Ir.  The  following  classifica- 
tion is  that  usually  adopted  :— 

1.  Iridosammonium  compounds  :  N.,H|;.Ir.Xr, 
and  N,H,.,Ir.Xi2  ;  or  NH.,(NH,)Ir.X.„  and 
N2H,(NH,,) Jr.Xj,  &c.,  obtained  from  IrCl,. 

Iridosammonium  chloride  N.,H,Ir.Cl.j. 
(simplest  formula  IrCl2.2NH3  =  fZi-a»n)!0)t;o- 
iridium  dichloride).  A  yellow,  curdy  pp.,  ob- 
tained by  dissolving  IrCL  in  excess  of 
(NII,);CO.|Aq  and  neutralising  the  greenish- 
yellow  liquid  with  HClAq.  Insol.  hot  and  cold 
water.  Heated  gives  NH.Cl,  HCl  and  Ir 
(Skoblikoff,  A.  84,  275).  Heated  with  H,SO,Aq, 
easily  soluble  orange-coloured  iridosammonium 
sulphate,  N^H^Ir.SOj,  is  produced. 

Iridoso-diammonium  chloride  N,H|.,Ir.CL  or 
N.,H4(NH4).,Ir.Cl.,  (simplest  formula  IrCl,.4NH3 
=  tetrammonio-iridium  dichloride).  IrCL.2NH3 
is  boiled  with  NH.,Aq  until  almost  all  dissolved, 
the  solution  is  filtered  and  allowed  to  cool. 
Nearly  white  pp.,  insol.  in  cold  water ;  heated, 
or  placed  in  boiling  water,  goes  to  IrC1...2NIl3 
(Skoblikoff,  I.e.).  The  sulphate,  N,H,,,Ir.SO„  is 
obtained  by  the  action  of  H.SO,Aq  on  the 
chloride;  and  the  nitrate,  N,,H,.,Ir.(NO:,),„  by 
addition  of  Ba2N0.,Aq  to  a  solution  of  the  sul- 
phate in  warm  water. 

2.  Ikido-ammonium  compounds  N|„n„,Ir;.X'g 
or  N,H„(NH,) Jr,,.X',-  ;  obtained  from  IrCl,. 

Irixlo-pcntaiiiinonium  chloride  N,„H3„Ir2.Ci, 
(simplest  formula  Ir2Clj.lONU3  =  d;«crt//ii/iunio- 
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iridium  trichloride).  IrCl^.SNHiCl  is  dissolved 
in  water,  an  equal  volume  of  cone.  NH3Aq  is 
added,  a  flask  is  quite  filled  with  the  liquid,  and 
allowed  to  stand  for  several  weeks  in  a  warm 
place  until  the  olive-green  colour  of  the  liquid 
has  changed  to  deep  rose-red ;  after  gentle 
warming,  to  remove  excess  of  NH3,  the  liquid  is 
saturated  with  HClAq  and  evaporated  to  dry- 
ness ;  the  greenish-yellow  salt  which  separates 
during  evaporation  is  washed  with  cold  water, 
and  then  crystallised  from  water  acidified  with 
HCl.  Flesh-coloured,  crystalline,  jjowder  ;  v.  si. 
Bol.  water  (Glaus,  J.  pr.  63,  99  ;  A.  98,  317). 

Irido-pcntcmimonium  hydroxide 
N,(,H3||Ir2.(OH)g.    Known  only  in  solution  which 
is  obtained  by  digesting  the  chloride  with  moist 
AgoO.  Solution  is  alkaline  ;  neutralised  by  acids 
gives  carbonate,  nitrate,  and  sulphate. 

3.  Iridi-ammonidm  compounds  NjHjoIrClj.X', 
or  N„H^{NHj)^Cl;,.Ir.X'j;  obtained  from  series  1 
by  oxidation. 

Iridi-diamvionitun  chloride  ?  better  chlor- 
iridi  -  diammonitim  chloride  N^Hi^IrCla-Cl^ 
(simplest  formula  IxClyA^^^^tctrainmonio- 
iridiiim  tetrachloride).  Obtained  by  slowly 
warming  iridosammonium  chloride  (N.^H^Ir.Cl.^) 
with  cone.  HNOjAq,  dissolving  the  salt  which 
separates  in  hot  water,  adding  excess  of  HClAq, 
and  crystallising  from  hot  water.  Violet  octa- 
hedra ;  AgNOjAq  ppts.  only  i  the  CI  from  this 
salt.  The  salt  which  separates  after  treating 
N..HJr.Clo  with  HNO.  is  the  nitrate, 
N,H,JrCL.(N03).,;  AgNO,Aq  does  not  ppt.  CI 
from  this  salt.  When  this  salt  is  evaporated 
with  dilute H„SO^Aq,thes«Zij;ia(!c,NjH,.,IrCl.,.SO„ 
is  obtained  (Skoblikoff,  I.e.).  Palmer  {B.  22, 15) 
describes  N^HijIr.Cl.CL,  N5H,JrCl.S0^.2H,0, 
N,H,5lrCl.(N0,)„,  N^H,5,IrCl2.Cl.  and 
(N,H,,IrGl,),Sb;.2H,0. 

References. —For  other  memoirs  besides  those 
referred  to,  v.  Weltzien,  A.  97,  19  ;  Gibbs  a. 
Genth,  J.  1858.  214  ;  Birnbaum,  B.  12,  1544. 

Iridium,  boride  of.  When  Ir  is  heated  with 
B  to  a  very  high  temperature  a  fusible  mass  is 
obtained ;  no  definite  boride  has  been  isolated 
(Wohler  a.  Deville,  A.  Ch.  [3]  52,  71). 

Iridium,  bromides  of  (Birnbaum,  A.  133,161). 
Only  one  bromide  has  been  isolated,  IrBr3.4H20  ; 
there  are  indications  of  the  existence  in  solution 
of  a  tetrabromide,  IrBr^.  Ir  does  not  combine 
directly  with  Br;  nor  is  it  soluble  in  a  mixture 
of  HNO3  and  HBrAq. 

Iridium  teibhomide  IrBr3.4Hp  {Irido- 
bromide.  Iridium  sesquibromide).  When  the 
blue  hydrate  IrO^H^  (obtained  by  heating  a  solu- 
tion of  IrCl^  with  alkali)  is  dissolved  in  HBrAq 
and  evaporated  m  vacuo,  olive-green  six-sided 
crystals  separate,  and  then  steel-blue  needles. 
The  olive-green  crystals  are  IrBr,.4H,0,  and  the 
steel-blue  crystals  are  IrBr,.3H'Br.3H.,0.  The 
bromide  loses  3H,0at  100°-120°  ;  it  is  sol.  water, 
insol.  alcohol  or  ether;  aqueous  solution  is  green, 
but  becomes  blue  probably  with  formation  of 
IrBrj. 

Irido-  bromhydric  acid 
IrBr3.3HBr.3H,0(  =  HjIrBr^-SH^O).  Crystallises 
in  steel-blue  crystals  which  melt  at  100°,  giving 
off  SHjO;  deliquescent;  easily  sol.  water,  alco- 
hol, ether;  oxidised  by  HNO3, probably  to  IrBr^. 

Ammonium-iridium  tribromide,  or  Ammo- 
nium iridohromidc  or  bromiridite 


2(IrBr3.3NH,Br).3H.,0,  is  obtained  by  reducing 
IrBr,.2NH,Br  (formed  by  adding  IrC1^.2NH^Cl 
to  hot  NaBrAq  and  cooling)  by  SO^  and  neutral- 
ising by  (NH J2CO3.  The  following  other  double 
salts  are  described  by  Birnbaum  (.4.  133,  161) : 
IrBra.SHgBr,  IrBrj-SAgBr,  IrBr3.3KBr.3H,0, 
IrBr3.3NaBr.l2H,0. 

Iridium  tetrabromide  (Iridibromide).  When 
Ir0,H^  is  dissolved  in  HBrAq,  or  when 
IrBr,.2KBr  is  decomposed  by  HoSiP^Aq,  a  solu- 
tion is  obtained  which  loses  Br  on  evaporation, 
and  on  addition  of  HNOjAq,  after  evaporation, 
gives  a  deliquescent,  blue,  crystalline  mass, 
easily  sol.  in  water  and  alcohol.  The  blue  solu- 
tion probably  contains  IrBrj.2HBr  (Birnbaum). 
This  solution  does  not  yield  double  compounds 
with  other  metallic  bromides. 

Ammonium  -  iridium  tetrabromide,  or 
Amnio7iium  iridibromide  or  bromiridate 
IrBr^.2NH^Br  ((NH^jjIrBr^).  Dark-blue  octa- 
hcdra  ;  by  adding  IrClj.2NHjCl  to  hot  NaBrAq, 
and  cooling. 

Potassium  bromiridate  IrBrj.2KBr(KjIrBrJ. 
When  solution  of  IrCl,,  or  IrClj.2NaCl,  or 
IrC1^.2NH,Cl  is  warmed  with  cone.  KBrAq,  a 
greenish-blue  liquid  is  obtained  from  which  very 
dark-blue  crystals  of  K,IrBrj  sej)arate  ;  the  salt 
is  recrystallised  from  hot  water. 

Sodium  bromiridate  also  exists. 

Iridium,  carbide  of  (?  IrC^).  When  a  coherent 
mass  of  Ir  is  held  in  the  flame  of  a  spirit-lamp, 
black  masses  appear  on  the  surface;  these  burn 
when  heated  in  air  and  leave  80'2  p.c.  Ir  (Ber- 
zelius,  P.  15,  213). 

Iridium,  chlorides  of.  Three  chlorides  are 
known :  IrCl^,  IrCl3,  and  IrCl^ ;  as  none  has 
been  gasified  the  formulas  are  not  necessarily 
molecular  (v.  Iridium,  haloid  compounds  of). 
When  Ir  black  is  heated  in  CI,  IrClj  is  formed  ; 
when  CI  is  passed  over  a  heated  mixture  of 
Ir  black  and  KCl,  IrCl.,.2KCl  is  produced. 

Iridium  dichloeide  (Iridosochloride):  IrCl.^. 
A  blackish-green,  insoluble,  solid.  By  passing 
CI  over  Ir  black  heated  to  low  redness  (Berzelius, 
P.  13,  470).  The  change  is  not  complete,  as  the 
temperatures  of  formation  and  decomposition 
are  nearly  the  same  (Claus,  A.  59,  249).  By 
heating  Ir  sulphite  in  CI  (Fellenberg,  P.  60,  66). 
By  carefully  heating  IrClj  (Skoblikoff,  A.  84, 
275).  Seubert  (B.  11,  1761)  describes  an  acid 
IrCL.H2S03.4NH,,Cl  from  which  salts  of  NH^ 
and  Na  are  obtained. 

Iridium  trichloride  (Iridochloride.  Iri- 
dium sesquichloridc).  IrClj.  Olive-green  solid, 
insol.  in  acids  or  alkalis  (Glaus,  A.  107,  129). 
Obtained  by  heating  Ir  black  in  CI,  also  by 
strongly  heating  an  alkali  double  salt  of  IrCl3 
with  cone.  H.^SO^  and  pouring  into  cold  water 
(Berzelius,  P.  13,  470).  A  soluble  hydrate 
IrCl|.4HoO  is  obtained  by  dissolving  IrOjHj  in 
HClAq,  reducing  by  H.^S,  and  evaporating. 

Double  salts.  Ammonium-iridium  tri- 
chloride {Ammonium  chloriridite) 
2(IrCl3.3NHjCl.)3H,0  ;  formed  by  slowly  eva- 
porating mixed  solutions  of  IrCl.,.3NaCI  and 
NHjCl,  or  by  reducing  IrCl,.2NH,GIAq  by  H,S, 
adding  cone.  NHjGlAq,  filtering  if  necessary, 
and  slowly  evajiorating  (Claus,  J.  pr.  42,  351  ; 
Seubert,  B.  11,  1761)  ;  olive-green,  rhombic, 
plates. 
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Potassium  cliloriridite  IrCl^.SKCl.SH,©. 
By  reducing  IrClj.2KClAq  by  H^S,  and  evapo- 
lating  with  addition  of  KCl.  Olive-green 
efflorescent  prisms.  Tlie  following  double 
salts  are  also  known  :—2IrCl,,.(12NH,. Co, )C1,; 
IrCl^.SHgCl ;  IrCl^.SAgCl ;  IrCl,.3NaC1.12H.,0 
(Claus,  I.e. ;  Karmrodt  a.  Uhrlaub,  A.  81,  120f. 

luiDitiM  TETRACHLOiiiDE  (Itidichloridc) . 
IrCl,.  The  solution  obtained  by  decomposing 
IrClj.2NH^Cl  suspended  in  water  by  CI  contains 
IrCl^  (Vauquclin,  A.Ch.  89,  150,  225) ;  a  solution 
oflrClj  is  also  obtained  by  dissolving  IrO,H^  in 
HClAq,  digesting  IrCl,Aq  with  aqua  regia,  or 
decomposing  IrCl,.2KCl  with  H^SiF.Aq  (Berze- 
lius,  P.  13,  470).  By  evaporating  these  solutions 
to  dryness  at  temperatures  not  above  40'^,  IrCl,  is 
obtained  as  a  black  mass,  translucent  with  dark- 
red  colour  at  the  edges ;  very  deliquescent ; 
decomposed  by  heat  to  IrCl.,  and  CI,  and 
then  to  Ir ;  combines  with  alkali  chlorides  to 
form  double  salts.  Amuwnium-iridium 
tetrachloride  [Ainmoniiim  chloriridatc) 
IrCl|.2NH,Cl ;  obtained  by  mixing  cone,  solu- 
tions of  NHjCl  and  IrCl^  or  IrCl,.2NaCl.  Crys- 
tallises from  hot  water  in  dark  red-brown  octa- 
hedra,  isomorphous  with  PtCl^.  2NH|C1.  S.  5  in 
cold  water,  lleduced  by  SO.,  to  the  more  soluble 
IrCl,.3NH,Cl. 

Potassium  cliloriridate  IrCl4.2KCl.  Formed 
by  mixing  cone,  solutions  of  its  constituent  salts ; 
also  by  dissolving  IrO,H|  in  HClAq  (solution 
probably  contains  H.irCl,,)  and  adding  KCl ;  also 
by  passing  CI  at  a  gentle  heat  over  an  intimate 
niixture  of  Ir  black  and  KCl,  dissolving  in  hot 
water,  filtering  from  Ir,  evaporating  to  dryness 
with  addition  of  aqua  rcrjia,  dissolving  out  KCl 
by  small  quantities  of  cold  water,  dissolving  in 
hot  water,  adding  a  litllc  aqita  rerjia,  and  evapo- 
rating to  the  crystallising  point.  Black  octa- 
hedra  ;  very  si.  sol.  cold  water,  much  more  sol. 
hot  water,  insol.  alcohol.  Heated,  goes  to 
IrCl.,..HKCl,  and  at  higher  temperature  to  Ir 
and  KCl. 

The  following  chloriridatcs  have  also  been 
obtained  :-IrC1^.2(NH,.CH,Cl)  (Vincent,  C.  R. 
100,  112);  IrCl,.2NaC1.0H,O  (Vauquelin,  I.e.; 
Berzelius,  I.e.). 

Iridium,  cyanides  of,  also  Iridicyanides,  v. 
vol.  ii.  p.  332. 

Iridium,  haloid  compounds  of.  The  only 
haloid  compound  certainly  formed  by  direct 
union  of  the  elements  is  IrCl,,.  When  an  inti- 
mate mixture  of  Ir  black  and  KCl  is  heated  in 
CI,  or  of  Ir  black  and  KI  is  heated  in  I,  the 
double  salt  KJrCl^  or  K.JrI„  is  obtained.  The 
following  formula}  present  the  composition  of 
the  haloid  compounds  and  the  double  salts 
which  they  form  with  alkali  haloid  compounds : — 


double  alkali-iridium  haloid  salts  are  probably 
bpfipr  regarded  as  salts  of  the  acids  H„IrXj, 
H.JrX„  and  HJrX,,.  The  chloriridatcs  (salts  of 
H„IrClJ  are  readily  reduced  to  chloriridites  (salts 
of  H.IrClJ. 

Iridium,  hydroxides  of,  v.  Iridium,  oxides 
and  hydratcd  oxides  of. 

Iiidium,  iodides  of  (Oppler,  Vehcr  lodvcr- 
hindunqcn  des  Iridiums  [Gottingen,  1857] ;  /. 
1857.  203).  Two  iodides,  Irl,  and  Irl^,  have 
been  isolated.  There  are  indications  of  the 
existence  of  Irl^.  Ir  and  I  do  not  directly  com- 
bine. 

Iridium  di-iodide  (Iridoso-iodide).  The 
brown  solid  obtained  by  leading  S0._,  into  Irl, 
suspended  in  water  is  perhaps  Irl.^.  When  a 
solution  of  IrClj.2NH|Cl  in  boiling  KIAq  is 
allowed  to  cool,  a  black  crystalline  powder  sepa- 
rates ;  this  is  ammonixim  iridium  di-iodide, 
Irl2.2NHJ. 

Iridium  tri-iodide  (Irido-iodide.  Iridtjim 
sesqui-iodide)  Irl.,.  A  black  crystalline  pp.  ;  bv 
adding  NH.Cl  to  IrI,.2KIAq.  Very  slightly  sol. 
cold  water,  more  sol.  hot  water. 

Double  salts. — Ammoninm-irldlum  tri- 
iodide  (Ainmoimim  iodiridite)  2(IiT,.3NHJ).H.^O. 
Crystalline  needles;  by  dissolving  IrCl,.2IsH,Cl 
in  boiling  KIAq,  cooling,  filtering  from 
IrI.^.2NHJ,  concentrating,  and  recrystallising 
from  hot  water. 

Potassium  iodiridite,  Irlj.SKI.  Green  lus- 
trous crystalline  powder;  by  reducing  IrCl,  by 
H^,S  with  addition  of  KIAq.  Silver  iodiridite, 
AgI.3KI,  has  also  been  obtained. 

Iridium  tetr.^-iodide  [Iridi-iodide)  IrCl,.  A 
black  powder;  by  boiling  IrCl,Aq  with  KI  in 
presence  of  a  little  HCl. 

Double  salts. — Aminonium-iridium  tetra- 
iodide  {Amiuoimim  iodiridate)  IrI|.2NHJ.  Se- 
parates after  some  weeks  from  solution  of 
IrCl,.2NH,Cl  in  cold  cone.  KIAq;  dark-brown 
lustrous  crystals,  easily  decomposed  by  heat ; 
aqueous  solution  gently  heated  deposits  Irl^  and 
IrL.2NH|I.  Potassium  iodiridate,  K.Jrl,-.  Sepa- 
rates, after  Irl,,  from  solution  of  IrCl,  in  KIAq. 
Also  formed  by  dissolving  Irl,  in  KIAq,  and 
allowing  to  crystallise  ;  also,  in  small  quantity, 
by  action  of  I  vapour  on  an  intimate  mixture  of 
Ir  black  and  KI  at  (jO°-70°.  Sodium  iodiridate, 
IrI,.2NaI,  has  also  been  obtained. 

Iridium,  oxides  and  hydrated  oxides  of. 
The  only  oxides  of  Ir  which  have  been  cer- 
tainly isolated  are  lr.^0,  and  IrO„.  The  former 
forms  a  hydrate  with  3H.jO,  and  another  hydrate 
probably  with  5H.,0.  IrO.^  forms  the  hydrate 
Ir0.^.2H.^0.  Hydrated  IivO.,  dissolves  in  alkalis 
probably  with  formation  of  iridites  \  Ir02.2H^O 

Double  salts. 

IrX.,.3MX  IrX,.2MX 
Br3  Br, 


IrX,  IrXj  IrX,  IrX.,.2MX 

—  Brj  ?  Br^  in  solution  — 

Clj  CI3  CI,  Clj 

?I,  I,  I,  L 


None  of  the  Ir  haloid  compounds  has  been 
gasitied.  The  formula)  are  given  from  the  ana- 
logies between  these  compounds  and  those  of 
other  Pt  metals.  The  only  binary  compounds  of 
rt  metals  which  have  been  gasitied  are  OsO,  and 
EuO,.  The  acid  HjlrBr^ has  been  obtained.  The 
Vol.  III. 


dissolves  in  some  acids,  but  no  salts  have  thus 
been  prepared.  Alkaline  iridates  appear  to  exist. 
There  are  indications  of  the  existence  of  an  oxide 
with  less  O  than  lr._,0.,,  probably  IrO.  When  Ir 
black  is  heated  in  0,  Ir^O.,  is  formed  ;  the  oxide 
decomposes  again  at  c.  1090°.    IrO.  is  the  most 
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stable  oxi Je  ;  lr,,0  ,.a:H^O  rapidly  absorbs  0  from 
the  air,  and  passes  into  Ir0^.a:H_0. 

Iridous  oxide  {Iridium  monoxide).  IrO. 
When  IrCljis  boiled  with  KOHAq  a  black  powder 
separates  ;  this  is  probably  IrO  (Berzelius,  P.  13, 
479).  Glaus  {A.  59,  249)  thinks  that  this  oxide 
is  obtained  by  heating  one  of  the  double  salts  of 
IrSOj  with  KjCO,  in  a  stream  of  CO^.  On  add- 
ing KClAq  to  IrClj.SNaClAq,  and  filtering,  a 
solution  of  IrClj  is  obtained;  when  K^.COaAq  is 
Hdded  to  this  liquid  (or  to  IrClj.SKClAq)  a 
greyis;h-green  pp.  is  formed,  which  is  probably  a 
liydrate  of  IrO ;  the  pp.  is  sol.  in  excess  of 
K.jCO.|Aq  (Berzelius,  I.e.).  A  few  salts  derived 
from  IrO  are  known,  e.g.  IrS03.4H,0  ;  they  are 
not,  however,  formed  directly  from  the  oxide, 
but  bj  reducing Ir0,,.2H^0  or  chloriridates  by  SO.^. 

IniDic  OXIDE  AND  HYDRATE  (Iridium  dioxide) 
IrO^  and  IrO.,.2H20.  By  adding  excess  of  alkali 
to  IrCl,Aq  and  heating,  a  heavy  indigo-blue  pp. 
IrO.,.2H.^O  is  produced.  The  same  compound  is 
obtained  by  using  IrCljAq  in  place  of  IrCl,, 
and  allowing  the  pp.  to  stand  in  the  air,  when 
it  absorbs  0.  The  pp.  is  soluble  in  HClAq  with 
formation  of  IrCl,;  it  is  insoluble  in  dilute 
HjSO^Aq  or  HNO.Aq.  When  the  hydrate  is 
heated  in  a  stream  of  CO,,  IrOj  remains  as  a 
black  powder  quite  insoluble  in  acids  (Glaus,  A, 
59,249).  No  salts  corresponding  with  IrO,  have 
been  prepared.  By  adding  CaOAq  to  a  solution 
of  IrOjHj  in  HGlAq  a  blue  pp.  is  obtained, 
which  is  a  compound  of  IrO^  with  CaO.  When 
Ir  black  is  fused  for  some  time  with  KNO„  and 
the  blackish-green  mass  is  treated  with  water, 
part  dissolves,  forming  a  deep  indigo-blue  solu- 
tion, and  part  remains  as  a  black  crystalline 
powder.  The  quantity  of  K  in  this  powder  is 
variable,  but  the  ratio  of  lr:0  is  always  1:3 
(Glaus,  A.  59,  240).  The  powder  is  probably  an 
iridate  of  K,  Ir0.^.a:K  ,0. 

IniDO-IRIDIC   OXIDK   AND    HYDRATES  (Iridium 

scsqziioxide)  lr.,0,  and  Ir^Oa.arH^O.  The  oxide 
Ir.Pj  is  obtained  by  heating  IrClj.2KGI  with  2 
parts  K,GO„  or  Na.COj,  in  a  stream  of  GOj, 
washing  the  fused  mass  with  boiling  water,  and 
then  with  water  containing  NH,GI,  heating  to 
remove  NHjGl,  treating  with  acid  to  remove 
alkali,  and  again  washing  with  water  (Glaus,  A. 
59,  249).  A  hard  blue-black  powder;  decom- 
posed by  heating  to  c.  1000°  into  Ir  and  O 
(Devillo  a.  Debray,  C.  B.  1878.  441 ;  cf.  Disso- 
ciation, vol.  ii.  p.  397).  Keduced  to  Ir  by  H 
at  the  ordinary  temperature.  The  liijdrate 
Ir.P3.3H,0(  =  Ir03H3)  is  obtained  by  adding  to 
IrCl4.2NaGlAq  so  much  KOHAq  that  all  remains 
dissolved,  and  then  heating  or  ppg.  by  alcohol. 
Black  pp.  insol.  in  acids  except  cone.  HGlAq, 
which  dissolves  it  very  slightly.  By  adding  a 
little  KOHAq  to  solution  of  an  alkaline  chlor- 
iridate,  and  quite  filling  a  flask  with  the  liquid, 
a  yellow-green  pp.  forms,  which  is  probably 
Ir.,03.5H20  ;  it  oxidises  very  easily  to  the  blue 
Ir0.^.2H,0  ;  easily  soluble  in  the  slightest  excess 
of  alkali.  De  Boisbaudran  (C.  R.  96,  1230, 
140G,  1551)  describes  a  violet-coloured  pp.,  which 
is  probably  Irfi^.xJL.fl,  obtained  by  adding 
alkali  to  Ir^(S0Jj.3K^S'0jAq  (this  salt  is  formed 
by  heating  Ir  compounds  with  KHSO„  and 
ti-eating  the  product  with  K^SO^Aq).  A  few 
salts,  and  some  double  and  basic  salts,  corre- 
Si)onding  with  Irfi^  are  known ;  they  are  pro- 
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duced  indirectly.  The  sulphites  and  double 
sulphites  are  produced  by  reducing  Ir0^2H._,0 
or  chloriridates  by  SOj.  By  adding  CaOAq  to 
IrGl3Aq  a  yellow  pp.  of  Ir.,03.3CaO  is  pro- 
duced (Glaus,  A.  59,  249).  Compounds  of  Ir^O, 
with  NO.,  and  with  nitrites  are  described  by 
Gibbs  (B.  4,  280). 

Iridium,  oxychloride  of.  An  oxychloride  of 
Ir  is  said  by  Berzelius  (P.  13,  484)  to  be  formed 
as  a  yellowish-brown  pp.  by  adding  a  small 
quantity  of  HgNO^Aq  to  IrG1^.2KGlAq ;  HgGlj 
goes  into  solution;  addition  of  more  HgNOj 
causes  ppn.  of  HgGl. 

Iridium,  phosphide  of.  When  Ir  is  veiy 
strongly  heated  with  i  its  weight  of  P,  the  whole 
melts.  By  heating  the  product  with  CaO  the 
P  is  removed.  Ir  and  P  probably  combine  when 
heated  together,  but  no  phosphide  of  Ir  has  been 
isolated. 

Iridium,  salts  of.  Very  few  salts  of  Ir  are 
known  other  than  the  haloid  compounds.  Iridous 
sulphite,  IrS03.4H^O,  and  some  double  sulphites, 
irido-iridic  sulphite,  Ir,(S03),.6H,0,  and  several 
double  and  basic  sulphites,  and  a  few  other  salts 
(chiefly  double  and  basic),  corresponding  with 
Ir..,03,  have  been  isolated.  None  of  these  salts 
is  obtained  from  the  corresponding  oxide  ;  the 
sulphites,  which  are  the  best-known  salts,  are 
formed  by  reducing  Ir0^.2H.,0,  or  chloriridates, 
by  SO,Aq. 

Iridium,  sulphides  of.  Three  sulphides  of 
Ir  are  known,  IrS,  Ir^S,,  and  IrS^j.  Ir  combines 
with  S  when  heated  with  it. 

Iridous  suLpniDE  IrS.  (Iridium  monosul- 
pJiidc.)  A  blue-black  solid ;  by  heating  Ixfi.^  or 
IrS,  (Berzelius,  P.  13,  487  ;  Bottger,  J.  pr.  3, 
227).  The  pp.  obtained  by  passing  H..,S  into  a 
solution  of  an  iridous  compound  is  probably  IrS. 
Does  not  decompose  by  heating  in  absence  of 
air;  roasted  in  air  gives  SO.^  and  a  basic  sul- 
phate.   The  ppd.  sulphide  dissolves  in  KHSAq. 

Iridic  sulphide  IrS^.  (Iridium  disulphide.) 
A  black  powder ;  obtained  by  strongly  heating 
Ir  black  with  S  and  NaXOj,  and  washing  with 
water  (Fellenberg,  P.  50,  66).  Heated  in  air 
gives  SO,  and  Ir.  Berzelius  (I.e.)  obtained  a 
dark  brownish-yellow  pp.  by  passing  H,S  into 
IrCl,Aq;  heated,  this  gave  IrS. 

Irido-iridic  sulphide  Ir^Sj.  (Iridium  sesqui- 
sulphide.)  A  brown-black  pp.  by  passing  H,S 
into  solution  of  an  irido-iridic  compound.  Heated 
gives  SO,  and  S,  and  leaves  IrS  (Berzelius,  I.e.). 

M.  M.  P.  M. 

IRIDOLINE  C,„H,,N.  (252°-257^).  S.G.  J5 
1-072.  A  base  occurring  in  coal-tar  oil  (G. 
Williams,  Tr.  E.  21,  377 ;  C.  J.  16,  375). 

IRIDOSMIUM  V.  Iridium,  Alloys  of,  p.  47. 

IRIS  CAMPHOR  C^H.^O,.  Occurs  in  the  root 
of  Iris  florenlina  (Dumas,  A.  15,  158).  Pearly 
plates ;  volatile  with  steam.  Insol.  water. 
Fliickiger  (Ar.  Ph.  [3]  8,  481),  by  distilling  iris 
root  with  steam,  obtained  crystals  of  myristio 
acid  saturated  with  a  fragrant  oil. 

IRISH  PEARL  MOSS  v.  Caragheen  moss. 

lEISIN  6C„H,„0,  aq.  [a]„  =  -  51°.  A  carbo- 
hydrate extracted  from  the  rhizomes  of  the  water 
lily  (Iris  pscud-acorus)  with  water  and  then  ppd. 
with  lead  acetate.  Probably  identical  with 
graminin  (Wallach,  A.  234,  364  ;  B.  21,  396). 

Properties.  —  More  strongly  laevorotatory 
than  inulin. — 1.  Does  not  reduce  Fehling's  solu- 
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tion.  Is  very  easily  converted  into  sugar  (chiefly 
levulose)  by  weak  acids.  Gives  no  colouration 
with  iodine.  V.  sol.  strong  HI  solution  from 
which  solution  NaOH  separates  iodoform.  Also 
6ol.  HCl,  and  NaOH.  Irisin  is  nearly  4  times  as 
soluble  as  inulin  in  water  at  22°.  Under  the 
microscope  the  globules  of  irisin  resemble  those 
pf  inulin,  but  do  not  exhibit  double  refraction. 

IRON.  Fe.  At.  w.  55-9.  Mol.  weight  un- 
known. [1550°]  (Pouillet)  ;  [1587°]  (Daniell, 
Tr.  1830);  [1G00°]  (Pictet,  P.  M.  1879.  44G). 
S.G.  determinations  vary  from  6-95  (Roberts  a. 
Wrightson,  A.  Ch.  [5J  30,  274)  to  c.  8-2.  Almost 
pure  Fe  has  S.G.  c.  7"85  at  16°  according  to  Caron 
{C.  R.  70,  1263) ;  8-139  according  to  Chandler- 
Eoberts  (C.  N.  31,  137).  S.H.  -111641  at  0°; 
•112359  at  50°, -113795  at  100°  (Bystrom,  Oefvers. 
k.  Vetcnsk.  Fdrdhandl.  [Stockholm,  1860]  17, 
307;  V.  also  Weinhold,  P.  149,  214).  C.E. 
•00001233  at  13°  to  100°  (Kopp,  A.  81,  1 ;  v. 
also  Fizeau,  A.  Ch.  [4]  2,  143  ;  G.  R.  68,  1125). 
T.C.  (Ag  =  100)  11-9  (Wiedemann  a.  Franz, P.  89, 
497).  E.G.  (Hg  at  0°  =  1)  9-68  at  0°,  6-19  at 
100°  (Lorenz,  W.  13,  422,  582).  Crystallises  in 
regular  system  (Fuchs,  A.  84,  257).  Emission- 
spectrum  is  very  complex  (Angstrom,  P.  94, 141 ; 
Cornu,  Siwtrc  Normal  [Paris,  1881];  Liveing  a. 
•Dewar,  Pr.  29,  402 ;  32,  402).  Some  of  the 
thermal  data  for  Fe  are  presented  in  the  following 
table  {Th.  3,  293)  :— 

X  [Fe,X-,Aq] 

CI  =  99,950 

Br  =  78,070 

I  =47,650 

(Fe.Cl'.Aql  =  127,720 ;  [Fe-,0',3H-0]  =  191,150  ; 
[Fe-0"H",3H  SO'Aq]  =  33,840  ; 
[Fe,H-SO'Aq]=  24,840. 
For  further  details  regarding  physical  pro- 
perties V.  Eammelsberg's  Hand,  der  Kryst.- 
physikal.  Chemie,  1, 193.   For  the  physical  pro- 
perties of  different  kinds  of  pig-iron,  wrought- 
iron,  and  steel,  v.   Dictionahy  of  Applied 
Chemistry. 

Occurrence. — The  metal  itself  ia  found  in 
small  quantities  in  rocks  of  volcanic  origin  and 
in  lavas ;  it  also  occurs  in  meteorites.  Com- 
pounds of  iron  are  very  widely  distributed,  and 
occur  in  immense  quantities.  The  spectroscope 
shows  the  existence  of  iron  (or  iron  compounds) 
in  the  sun  and  other  stars.  The  chief  ores  of 
iron  are  hccmatite,  Fe.fi^ ;  broimi  iron  ore, 
Fe.P3.H2O  ;  yellow  ochre,  re203.2HP  ;  magnetic 
iron  ore,  FejO^ ;  spathic  ore,  FeCOg ;  pyrites, 
FeS.,  (the  formuliB  express  approximately  the 
compositions  of  the  ores). 

Preparation. — Commercial  iron,  whether  pig- 
iron,  malleable  iron,  or  steel,  always  contains 
more  or  less  C  and  Si,  and  generally  small 
quantities  of  P  and  S  ;  sometimes  also  traces  of 
Mn,  Ti,  Ni,  Co,  Cu,  Sb,  and  As.  1.  Wohler  (A. 
94,  125;  95,  192)  prepares  Fe-.O^  by  heating 
FeSOj  crystals  with  2-3  parts  NaCl  in  a  crucible 
and  washing  with  water,  and  reduces  the  Fe^O, 
by  heating  in  H  (c/.  G.  de  Claubry,  C.  C. 
1839.214;  Luca,  C.  R.  1851.332  ;  1952.202). 
Moissan  (C.  R.  89,  176)  says  the  reduction  must 
be  carried  out  at  c.  700^—2.  By  reducing  FeClj 
in  a  stream  of  H  (Peligot,  C.  R.  19,  670)";  or  in 
neutral  solution  at  b. -point  by  Zn  (Capitaine,  C.  R. 
9,  757)  ;  or  by  Zn  vapour  at  a  high  temperature 
(Poumar^de,  C.  R.  29,  518).— 3.  Troost  melts 


pig-iron  in  a  lime-crucible  by  the  O-H  flame  {Bl. 
[2]9,250).— 4.  A  mixture  of  dryNa.SO.andFeSO^ 
is  heated  in  a  Pt  crucible  so  long  as  SO,  comes 
off,  the  residue  is  washed  with  cold  water,  and 
the  crystalline  Fe,0,  is  reduced  in  H  in  a  Pt 
crucible,  and  the  Fe  is  melted  in  the  O-H  flame 
(Matthiessen  a.  Prus-Szczepanowski,  C.  N.  20, 
501).— 5.  By  electrolysing  FeSO^Aq  saturated 
with  NH|C1 ;  Fe  appears  at  the  negative  pole  (a 
large  iron  plate) ;  it  contains  H  and  other  gases, 
which  may  be  removed  by  heating  (Varrentrap, 
D.P.  J.  187, 152  ;  Lenz,     pir.  108,  438). 

Properties. — A  lustrous,  greyish-white  metal. 
Crystallises  in  regular  cubes  or  octahcdra.  An- 
nealed wrought  iron  wire  is  extremely  tenacious. 
Such  mechanical  treatment  as  hammering,  bend- 
ing, or  torsion  changes  many  of  the  physical 
properties  of  iron.  The  physical  properties 
which  have  been  determined  are  for  the  most 
part  those  of  iron  containing  small  quantities  of 
foreign  substances.  Iron  is  magnetic  (cf.  Fara- 
day, P.  70,  24  ;  Gore,  P.  ill.  [4]  40,  170).  Pure, 
or  almost  pure,  Fe  is  softer  and  more  malleable, 
but  less  tenacious,  than  ordinary  malleable  iron. 
The  iron  obtained  by  reducing  Fe.O;,  in  H  at 
temperatures  below  c.  600°  is  pyrophoric ;  the 
powder  obtained  at  c.  700°  is  non-pyrophoric 
(Moissan,  G.  R.  89,  176).  By  passing  a  weak 
electric  current  through  FeSO,Aq  mixed  with 
MgSOj,  Lenz  (C.  G.  1870. 188)  obtained  a  greyish, 
non-crystalline,  very  brittle  mass,  easily  pul- 
verised by  the  finger;  this  iron  contained  c.  200 
times  its  volume  of  gases,  chiefly  H  (v.  Iron, 
hydrides  of),  mixed  with  CO,  CO.,  N,  and  H.O 
vapour ;  by  heating  m  vacuo  the  gases  were  re- 
moved, and  the  iron  then  resembled  Pt  in  ap- 
pearance. Iron  is  unchanged  in  dry  0,  but  in 
moist  0  or  in  ordinary  air  it  is  slowly  oxidised 
to  'Pe.fij.xH.fi  ;  heated  in  air  or  0  a  mixture  of 
Fe.p.,  and  FcjOj  is  produced.  Iron  combines 
directly  with  the  halogens,  also  with  S,  C,  B, 
Si,  P,  As ;  it  forms  alloys  with  many  metals. 
Iron  dissolves  in  the  common  mineral  acids  with 
formation  of  salts.  Finely  divided  Fe  decomposes 
water  at  100°. 

The  atomic  weight  of  Fe  has  been  deter- 
mined (1)  by  analysing  and  determining  V.D. 
of  FeClj  and  FeCIj ;  (2)  by  determining  S.H.  of 
Fe  ;  (3)  by  reducing  Fe.fl^  in  H  (Berzelius,  P.  8, 
185  ;  Svanberg  a.  Norlin,  A.  50,  432  ;  Erdmana 
a.  Marchand,  J.  pr.  33,  5;  Eivot,  A.  Ch.  [3]  30, 
192)  ;  (4)  by  transforming  Fe  into  Fe.Oj  (B.,  A. 
50,  432;  S.  a.  N.,  I.e. ;  Maumen6,  A.  Ch.  [3]  30, 
380) ;  (5)  by  determining  the  CI  in  FeCU  and  in 
FeCl,  (Dumas,  A.  Ch.  [3]  55, 157).  The  atom  of 
Fe  is  trivalent  in  the  gaseous  molecule  FeCl,, 
and  divalent  in  the  gaseous  molecule  FeCl,^  (v. 
Iron,  chlorides  of). 

Iron  is  distinctly  a  metallic  element ;  it  re- 
places the  H  of  most  acids,  forming  two  series 
of  salts,  the  simplest  formulae  for  which  are 
FeXj   and   FeXj   respectively,    X  =  C1,  NO3, 

§2il        &c.    The   ferrous   salts,  FeXj,  are 
2  3 

easily  oxidised  to  ferric  salts,  FeXj ;  very  many 
salts,  both  normal  and  basic,  of  both  series 
have  been  isolated ;  numerous  double  salts 
are  also  known.  Fe.fl,  forms  compounds  with 
several  oxides  more  basic  than  itself,  e.g.  with 
K,0,  BaO,  CaO,  MgO  ;  these  compounds  may  be 
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regarded  as  ferritcs  derived  from  the  hydroxide 
Pe._,0,H;(  =  re203.H20).  There  are  also  some 
salts  known  ferrates,  e.g.  ICFeOj  and  BaFeOj, 
which  may  be  looked  on  as  derived  from  the  hypo- 
thetical ferric  acid  H^FeO^,  but  neither  this  acid 
jior  its  anhydride,  FeO^,  has  been  isolated  (v. 
Perrates  and  Ferrites,  vol.  ii.  pp.  5iG-7). 
Fe.,S;j,  like  Fe.,0.„  forms  some  double  compounds 
with  more  basic  sulphides  ;  these  double  com- 
pounds may  be  regarded  as  thiofcrritcs  (v.  Iron, 
suJpliidcs  of).  Fe  is  closely  related  to  Co  and 
Ni  ;  these  three  metals  show  some  marked 
analogies  with  the  Pt  metals ;  Fe  is  also  related 
to  Cr  and  Mn,  and  it  shows  some  resemblance  to 
Al  and  the  other  earth-metals  (v.  Iron  group 

OF     ELEMENTS,    alsO    NoBLE    METALS  ;     and  cf. 

Chromidm   group  of  elements,  and  Earths, 

METALS  OF  THE). 

Reactions  and  Combinations. — 1.  Heated  in 
air  or  oxygen  Fe  is  oxidised  to  Fe.,03  and  Fe.,Oj. 

2.  Unchanged  in  dry  air  at  ordinary  tempera- 
ture, but  rusts  in  moist  air  to  Fe.203.a;H._,0. — 

3.  Finely-divided  Fe  decomposes  ivatcr  at  100° 
(v.  Eamann,  B.  14,  1433),  and  rapidly  decom- 
poses steam.  Compact  Fe  decomposes  steam  at 
red-heat ;  Fe,0,  is  produced.  Iron  slowly  rusts 
in  contact  with  water  and  ordinary  air ;  the 
formation  of  Fe.^03..TH.,0  proceeds  slowly  at  first, 
and  then  more  rapidly,  probably  because  the  Fe 
and  Fe.^Oj  exert  an  electrolytic  action  on  the 
water ;  presence  of  ammoniacal  salts  increases 
the  rate  of  rusting ;  alkalis  and  alkaline  car- 
bonates hinder  the  rusting.  According  to  Cal- 
vert (C.  N.  23,  98)  Fe  does  not  rust  in  water 
if  CO2  is  absent.  For  an  account  of  the  retard- 
ing or  hastening  action  of  various  salts  on 
the  rusting  of  Fe  v.  Wagner,  D.  P.  J.  218,  70. 
Various  processes  have  been  used  for  preventing 
iron-rusting;  covering  the  iron  with  Zn  is  fre- 
quently done;  Barff  a.  Bower  heat  the  iron  to 
e.  050°  in  water-vapour,  whereby  a  hard  protect- 
ing film  of  FCiO,  is  formed  on  the  surface  of  the 
iron. — 4.  Fe  decomposes  solution  of  hydrogen 
peroxide,  forming  re20,jH,; ;  the  Fe  becomes 
covered  with  bubbles  of  O  (Weltzien,  A.  138, 
129). — 5.  Iron  dissolves  in  dilute  sulphuric  or 
hydrochloric  acid  with  evolution  of  H.  Cold 
tone,  sulphuric  acid  is  almost  without  action  on 
Fe  ;  when  heated,  SO2  is  evolved,  and  Fe.,(S0j)3 
formed.  Dilute  nitric  acid  dissolves  Fe,  form- 
ing Fe(N03)o  and  NHjNOj  with  evolution  of  N 
oxides.  Cone,  nitric  acid  is  almost  without  action 
on  Fe ;  v.  infra,  Passivity  of  iron.— 6.  Heated 
repeatedly  with  caustic  soda  solution  Fe  forms 
crystals  of  Fe.Pj.H^O  (Brunck  a.  Graebe,  B.  13, 
72.5). — 7.  When  Fe  is  heated  to  redness  in  a 
stream  of  ammonia  a  nitride  of  Fe  is  formed, 
FejN^  according  to  Stahlschmidt  (P.  125,  37). — 
8.  Fe  heated  in  a  closed  tube  with  solution  of 
sulphur  dioxide  to  200°  forms  solution  of  FeSOj 
and  FeS.,03,  and  crystals  of  FeS^  (Geitner,  A. 
129,  350)".— 9.  Fe  is  oxidised  to  Fe.O,.  or  K^FeO^ 
(v.  vol.  ii.  p.  547)  by  fusion  with  potassium 
nitrate. — 10.  Fe  combines  with  the  hfilogens, 
with  arsenic,  boron,  carbon,  hydrogen,  nitrogen, 
plwsplwrus,  and  sulphur  {v.  Iron,  chlorides  of, 
borides  of,  carbides  of,  &c.) ;  it  also  forms 
alloys  with  several  metals  {v.  Iroji,  alloys  of). 

Passivity  of  iron.  Iron  is  not  acted  on  by 
cone,  nitric  acid  ;  iron  which  has  been  immersed 
in  cone,  nitric  acid  does  not  dissolve  in  dilute 


nitric  acid,  nor  does  it  ppt.  Cu  from  CuBO^Aq  ; 
such  Fe  is  said  to  be  passive.  Co  and  Ni,  and 
perhaps  Bi,  also  show  passivity.  According  to 
Varenne  (A.  Ch.  [5]  19,  251  ;  20,240)  immersion 
of  iron  in  acid  of  100  p.c.  HNO.,  is  not  accom- 
panied by  evolution  of  any  gas  ;  if  the  acid  has 
S.G.  1-3S2  (c.  G3  p.c.  HNO,)  NO  is  evolved  co- 
piously for  3  to  20  seconds  and  then  ceases  ;  in 
both  cases  the  Fe  becomes  passive.  Acid  of  less 
S.G.  than  1-299  (c.  47  p.c.  HNO,)  does  not  pro- 
duce passivity.  If  part  of  a  rod  of  Fe  is  dipped 
into  cone,  acid,  and  then  tlie  whole  is  carefully 
immersed  in  a  dilute  acid,  the  whole  rod  is  pas- 
sive. These  facts  are  explained  by  Varenne  by 
supposing  that  a  gaseous  film  is  deposited  on  the 
surface  of  the  iron,  and  protects  the  iron  from 
the  action  of  the  acid  ;  the  gas  dissolves  in  the 
more  dilute  acid ;  in  the  case  of  the  partly-im- 
mersed rod  the  gas-bubbles  are  removed  from 
one  part  and  then  adhere  to  the  other  part  of  the 
rod.  This  view  was  also  upheld  by  Mousson  (P. 
39,  330),  but  was  controverted  by  Faraday  and 
Schonbein  (P.39,342),and  Beetz  (P. 07,286,365). 
Kamann  (B.  14,1430)  considers  the  passivity  to  be 
due  to  a  layer  of  Fe^O,,  which  is  soluble  in  dilute, 
but  insoluble  in  cone,  nitric  acid.  R.  thinks  that 
immersion  in  the  acid  produces  Fe(N03)2,  and 
that  this  then  reacts  with  the  Fe  to  produce 
Fe,Oj  and  NH,NO., ;  iron-wire,  according  to  R., 
becomes  passive  when  partly  heated,  also  by 
making  it  the  positive  electrode  in  an  0-con- 
taining  liquid.  Various  oxidising  agents  acting 
on  Fe  render  it  passive,  e.g.  HCIO3,  CrO^,  H.^Oj 
(Keir).  The  passivity  of  Fe  is  removed  by 
strongly  rubbing  the  iron,  or  heating  it  in  re- 
ducing gases,  also  by  bringing  it  into  contact 
with  Zn.  According  to  Saint-Edme  (C  R.  106, 
1079)  commercial  sheet  Nils  passive  in  ordinary 
HNO.,Aq  ;  Fe  in  contact  with  Ni  becomes  passive 
in  the  acid ;  passive  Ni  remains  passive  when 
heated  to  bright  redness  in  H,  whereas  Fe  loses 
its  passivity. 

Detection  and  Estimation. — Fe  compounds 
are  detected  by  giving  a  reddish-green  colour  to 
the  hot  borax  bead  in  the  oxidising  flame,  which 
becomes  bottle-green  to  nearly  colourless  when 
cold  ;  also  by  the  ppn.  of  brown-red  Fe.,03.r)-H^0 
by  alkalis  from  ferric  compounds ;  K3FeCyjAq 
gives  a  deep  blue  pp.  with  ferrous  salts,  and 
no  pp.  but  a  brownish  colour  with  ferric  salts. 
Fe  is  estimated,  gravimetrically,  by  ppn.  as 
re,0,.2-H,0  and  weighing  as  Fe^Oj ;  volumetri- 
caily,  by  titration  with  KMnOjAq  or  KjCr.^OjAq. 
For  details  and  for  other  methods  v.  Manuals  op 

ANALYSIS. 

Metallurgy  of  iron.  Pure  iron  is  too  soft 
and  has  too  little  tenacity  for  use  in  making  ma- 
chinery, &c.  Ordinary  iron  is  divided  into  three 
kinds  :  pig  or  cast  iron  containing  from  2  to  5'75 
p.c.  C,  besides  small  quantities  of  Si,  P,  S,  and 
traces  of  metals  other  than  Fe  (chiefly  As,  Ti,  V, 
Cr,  Mn,  Cu) ;  malleable  or  wroicght  iron  conia,m- 
ing  less  than  -5  p.c.  C ;  and  steel  containing  about 
1  p.c.  C.  Pig  iron  is  obtained  by  very  strongly 
heating  Fe  ores  with  lime  and  coal  in  large  fur- 
naces, and  blowing  in  air  at  the  bottom  of  the 
furnaces ;  the  C  of  the  coal  is  burnt  chiefly  to 
CO,  and  this  reacting  with  oxides  of  Fe  produces 
Fe,  which  then  combines  with,  or  it  may  be  only 
dissolves,  carbon ;  the  C  seems  to  be  produced 
by  a  reaction  between  the  partly  reduced  Fe„0^ 
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an!  CO  Bell,  C.  J.  [2]  7,  203).  The  reduction 
ot  Fe^.Oj  is  probably  aided  by  cyanides  present  in 
the  furnace.  The  greater  part  of  the  foreign 
matter  of  the  iron  ores  is  removed  in  the  form 
of  a  fusible  slag  consisting  of  silicate  of  Fe,  Ca, 
Big,  Al,  Mn,  <fec.  Wrought  iron  is  obtained  by 
fuddling  cast  iron  ;  in  this  process  the  cast  iron 
is  strongly  heated  along  with  lumps  of  Fe^O.,  in 
a  reverberatory  furnace  ;  the  Fe.^O.,  is  partially 
deoxidised,  and  the  0  is  used  in  burning  the  C, 
Si,  S,  and  P,  the  C  being  thus  almost  entirely  re- 
moved as  CO  or  CO,.  Steel  is  obtained  by  com- 
pletely removing  the  C  from  wrought  iron  by 
blowing  in  air,  and  then  adding  a  sufficient  quan- 
tity of  Fe  containing  a  known  quantity '  of  C. 
Steel  is  also  sometimes  made  by  causing  wrought 
iron  to  take  up  C  by  strongly  heating  the  iron 
with  charcoal.  Cast  iron  is  more  fusible,  harder, 
and  more  brittle  than  wrought  iron,  which  is 
more  ductile  and  malleable  than  cast  iron.  Steel 
combines  the  malleability  and  ductility  of 
wrouglit  iron  with  the  fusibility  of  cast  iron ; 
it  is  also  very  hard  and  elastic.  Cast  iron 
is  divided  into  two  kinds :  grey  cast  iron ; 
granular,  with  low  malleability,  S.G.  c.  7'1, 
melting  at  c.  IGOO^  ;  this  variety  contains  C 
partly  in  conibination  with  Fe  and  partly  un- 
combined  as  graphite  ;  white  cast  iron,  harder 
but  not  so  strong  as  grey,  S.G.  c.  7'5,  melts 
at  a  lower  temperature  than  grey ;  this  variety 
contains  only  combined  C.  By  molting  grey,  and 
cooling  rapidly,  white,  cast  iron  is  obtained  ;  by 
melting  white,  and  cooling  slowly,  grey,  cast  iron 
is  produced.  For  details  of  the  metallurgy  of 
iron  V.  Dictionaky  of  ArrLiEO  CnujriSTiiY. 

Iron,  alloys  of.  Iron  alloys  with  many  me- 
tals ;  the  softer  metals — Ag,  Sn,  Zn,  &a. — become 
harder  and  more  tenacious  when  alloyed  with  a 
few  parts  of  iron  per  thousand  ;  the  alloys  may 
generally  be  prepared  by  fusing  the  various  i 
metals  with  iron-wire,  a  little  Fe.^iOj being  added 
to  remove  C  from  the  iron. 

Alloys  with  altiminiiiui  have  been  described; 
approximately  ALFe  (Wuhler,  A.  11.5,  102),  ap- 
proximately Al„Fe.|  and  AlFe^  (Calvert  a.  John- 
son, /.  18.5.5.  320).  Sonnenschcin  (/.  pr.  66, 
168)  described  an  alloy  with  lead  having  a  com- 
position approximating  to  Pb.J^'e.  An  amalgam 
of  iron  is  formed  by  mixing  finely-divided  Fe  with 
Na  amalgam,  adding  a  little  water,  and  squeez- 
ing out  excess  of  Hg  ;  the  crystals  correspond  in 
composition  to  Hg.Fe._, ;  they  slowly  undergo  de- 
composition, rapidly  when  much  compressed 
(Ramann,  B.  11,  1433).  Alloys  with  the  fol- 
lowing metals  have  been  described:  — Sb;  Cu 
(Musket,  P.  M.  [3]  6,  81);  Mn  (M.,  Z.c  ) ;  Mo 
(Heine,  J.  pr.  9,  176 ;  Stromeyer,  P.  28,  551 ; 
Wiggens,  P.  28,  505  ;  Steinberg,  J.  pr.  18,  379); 
Ni;  Pd  (Faraday  a.  Stodart,  Tr.  1822.  251);  Pt 
(Schonbein,  P.  42,  17  ;  Boussingault,  A.  Ch.  [2] 
53,  441) ;  K  (Calvert,  P.  M.  1855) ;  Kh  (F.  a.  S., 
I.e.) ;  Sn  (Lassaigne,  J.  Chim.  mfd.  6,  GO'.)) ;  Ti 
(Riley,  C.  J.  16,  387)  ;  W  (Bernouilli,  P.  21,  573) ; 
Zn  (Percy,  Mctallinrjij,  2,  153). 

Iron,  arsenides  of.  The  minerals  arsenical 
2^yrites  and  mispickcl  are  compounds  of  Fc  with 
As  and  with  As  and  S  respectively  ;  their  com- 
positions approximate  to  the  formulre  FeAs.^and 
FeAsS.  Brittle  masses  are  obtained  by  fusing 
together  As  and  Fe  out  of  contact  with  air,  but 
they  have  not  been  much  examined. 


Iron,  borides  of.  When  Fe  is  heated  in  a 
stream  of  BCl,  vapour,  a  liard,  white  substance 
is  obtained,  which  is  decomposed  by  boiling  water 
forming  H,BO;,  (?  and  Fe,0,,),  and  evolving  H 
(Fremy,  Wurtz's  Diet,  de  chiiu.  1,  1417)  :  by 
heating  ferric  borate  in  H,  Lassaigne  (J.  Cliim. 
ined.  3,  535)  obtained  a  similar  compound  ;  no 
analyses  are  given. 

Iron,  bromides  of.  Two  exist,  FeBr.,  and 
FeBr3 ;  both  are  produced  by  the  direct  union  of 
their  elements.  Neither  has  been  gasified  ;  the 
formula;  are  given  because  of  the  analogies  be- 
tween these  salts  and  FeCl.,  and  FeCl,  (v.  Iron, 
chlorides  of). 

Ferkous  bromide.  (Protohromide  of  iron.) 
FeBrj.  A  yellow  solid ;  obtained  by  heatini; 
excess  of  Fe  in  Br  vapour  ;  soluble  in  water 
solution  deposits  crystals  FeBr._,.GH„0 ;  decom- 
posed by  heating  in  air  to  FeBr,  and  Fe^O^ 
(Scheufelen,  A.  231,  15G).  Thomsen  gives 
[Fe,Br-,Aq]  =  78,070  {Th.  3,  294). 

Fekric  bromide.  {Sesqiiibromide  of  iron.) 
FeBr.,.  Dark-red  crystals;  obtained  by  heating 
Fe  in  excess  of  Br  vapour ;  may  be  sublimed, 
with  partial  decomposition,  out  of  contact  with 
air  ;  deliquescent.  Aqueous  solution  very  easily 
partially  reduced  by  heating  to  FoBr.^  (L.  de 
Koninck,  Zcit.  anorgan.  Chenii\  1889.  149). 

Iron,  carbides  of.  Whether  pig-iron  is  a 
carbide  of  iron,  or  a  mixture  of  carbides  and  free 
C,  cannot  yet  be  regarded  as  finally  settled.  The 
presence  of  a  few  per  cents,  of  C  in  iron  very 
much  modifies  the  properties  of  the  whole,  by 
making  it  more  fusible  ;  if  from  '2  to  l  o  p.c.  C  is 
present,  the  mass  is  only  fusible  with  difficulty, 
but  is  very  hard  and  tough,  it  has  the  properties 
of  wrought  iron  or  steel,  according  to  the  quan- 
tity of  C.  Iron  takes  up  C  directly,  and  by  so 
doing  has  its  properties  changed.  On  the  tem- 
peratures at  which  carburation  of  Fe  occurs  with 
amorphous  C,  diamond,  and  graphite,  v.  Hempel, 
B.  18,  998. 

The  following  carbides  of  Fe  have  been  de- 
scribed, but  the  investigation  of  none  of  these 
bodies  is  complete  :  —  (l)  Fe^C,  a  brittle,  fusible 
mass,  by  melting  together  an  intimate  mixture 
of  equal  parts  of  Fe  and  C  (Faraday  a.  Stodart, 

G.  A.  66,  183);  (2)  FeC,,  a  black  pyrophoric 
powder,  by  heating  H|FeCy„,  or  (NH,) ,FeCy,,, 
out  of  contact  with  air  (Berzelius),  or  by  fusing 
KjFeCy„,  and  washing  away  the  KCN  produced 
(Rammelsberg) ;  (3)  FeC,  was  obtained  by  Karsteu 
by  the  action  of  dilute  acids  on  grey  pig-iron 
(S.  68,  182) ;  (4)  FeC,  by  the  action  of  Br  or  I  on 
pig-iron  (Berthicr,  J.  18G2.  127). 

Iron,  chlorides  of.  Two  chlorides  ot  iron, 
FeCl._,  and  FeCl.,,  have  been  isolated ;  and  a  third, 
Fe^Clj,  perhaps  exists.  When  Fe  is  heated  in 
a  stream  of  CI,  both  FeCl._.  and  FeClj  are  pro- 
duced. 

F'erkods  chloride  FeCl.,.  {IroJi  dichloride 
ox  pirotocliloridc.)  Mol.  w.  126-64  (v.  Mifrn).  S.(i. 
2'528  (Filhol,  A.Ch.  [3]  21,  415)  ;  2-988  at  17-9^ 
(Clarke's  Specific  Gravity  Tables  [new  ed.]  24). 
V.D.  62-79  at  1300^-1400°;  61-55  at  1400"-1500' 
(Nilson  a.  Pettersson,  C.  J.  53,  828).  V.D.  at 
yellow-heat  94-4  (V.  Meyer,  B.  17,  13.i5) ;  calc. 
for  Fed,  63-32,  for  Fe.Cl,  12G-64   [v.  infra). 

H.  F.  [Fe,Cl-]  =  82,050  ; "  [Fe,Cl ',Aq]  =  99,950  ; 
j  [FeCl-,4H-0]  =  15,150  (Th.  3,  293). 

Formation. — 1.  By  heating  excess  of  Fe  filings 
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or  wire  In  Cl. — 2.  By  partially  reducing  FeClj  in 
H  (Wohler,  A.  4,  255).— 3.  By  dissolving  Fe  in 
HClAq  out  of  contact  with  air,  evaporating,  and 
drying  in  a  stream  of  H. — 4.  By  heating  Fe 
filings  with  NHjCl  out  of  contact  with  air. 

Preparation.— "Se  wire  is  heated  in  a  stream 
of  dry  HCl,  and  the  product  sublimed  in  the  same 
gas  (Wohler  a.  Liebig,  P.  21,  258). 

Properties  and  Reactions. — White,  lustrous, 
six-sided,  deliquescent,  tablets.  Heated  very 
strongly  in  N  forms  FcCl;,  and  Fe  (V.  Meyer,  B. 
17,  1335).  Heated  in  0,  forms  FePj  with  evo- 
lution of  Cl.  Oxidises  readily  in  air  to  a  mix- 
ture of  FeCl^  and  Fe  0.,.  Heated  to  redness  in 
steam  forms  Fe.O^,  HCl,  and  H.  Heated  to  red- 
ness in  a  stream  of  NH.,  Fe^Nj  is  produced 
(Fremy,  C.  R.  52,  321).  Heated  with  PH,  forms 
HCl  and  Fe  phosphide.  A  mixture  of  FeCl.^  and 
C  is  reduced  by  Zn  vapour  with  separation  of  Fe 
in  crystals  (PoumarMe,  G.  R.  29,  520).  S.  c.  50 
at  80°;  less  sol.  in  HClAq. 

Molecular  weight  of  gaseous  ferrous  chloride. 
By  volatilising  in  HCl  at  a  yellow  heat,  V. 
Meyer  got  values  for  V.D.  which  were  about  the 
mean  between  those  calculated  for  FeClj  and 
Fe„CU  (B.  17, 1335) ;  calculated  for  FeCl2=  63-32, 
for  Fe.Clj  =  120-64  ;  observed  92-32  and  96-51. 
Meyer  concluded  that  molecules  of  Fe.^Clj  pro- 
bably exist  at  lower  temperatures  and  molecules 
of  FeCl.,  at  a  very  high  temperature.  Nilson  a. 
Pettersson  (C.  J.  53,  827)  obtained  values  for 
V.D.  at  c.  1400°  agreeing  with  that  calculated 
for  Fed, ;  calculated  =  63-32,  observed  at  1300°- 
1400°  =  02-79,  at  1400°-1500°  =  01-55.  There 
can  be  no  doubt  then  that  molecules  of  the  com- 
position FeCI,  exist  at  c.  1300°-15G0°. 

Combinations. — 1.  With  water  to  form  the 
hydrates  FeCl,.2H,0  and  FeCl.,.4H,0.  The  for- 
mer is  obtained  by  saturating  warm  cone.  HClAq 
with  FeCl,,  or  by  passing  HCl  into  saturated 
FeCLAq  ;  the  latter  is  produced  by  dissolving  Fe 
in  HClAq  and  concentrating  out  of  contact  with 
air.  FeCL.4H20  forms  blue-green,  monoclinic, 
deliquescent,  transparent  crystals  ;  S.G.  1-93. — 
2.  With  nitric  oxide  ;  solution  of  FeCU,  espe- 
cially an  alkaline  solution,  absorbs  NO  forming 
a  green-brown  liquid  which  contains  FeCL.NO  ; 
KO  is  removed  by  warming. — 3.  With  ammonia 
to  form  FeCL.ONH,  and  8FeCl,.2NH3  (Rog- 
stadius,  /.  pr.  86,  310).  The  former  is  a  white 
I)owder,  produced  by  passing  NHj  over  FeCl.^  at 
the  ordinary  temperature  ;  the  latter  is  formed 
by  slowly  heating  FeClj.ONHj  to  melting.  By 
strongly  heating  3FeCl2.2NH3  in  NH^  the  nitride 
Fe,N,  is  formed  (Fremy,  6.  R.  52,  321).— 4. 
With  a7nmoni7im  chloride  to  form  FeCl.,.2NHjCl ; 
obtained  by  crystallising  mixed  solutions  of 
Fed.,  and  NH^Cl,  or,  according  to  Hisinger  a. 
Berzelius  (G.  A.  27,  273)  (with  evolution  of  NH3 
and  H),  by  boiling  Fe  tilings  with  NH,ClAq  (c/. 
Winkler,  R.  P.  59,  171 ;  Vogel,  /.  pr.  2, 192).  A 
compound  Fed,2KC1.2H  ,0  is  also  known  (Scha- 
bus,  W.  A.  B."l850.  475).  Compounds  with 
CdClj  and  HgCl,,  viz.  FeCl,.2CdCl2.12H,0  and 
Fed,.HgCl2.4H.,d  are  also  described  (v.  Hauer, 
W.  A.B.  17,  33i). 

Fereic  chloeide.  (Iron  sesquichloride  or 
perchloride.)  FeCl,.  Mol.w.  162  01,  and  probably 
also  324-02  {v.  infra).  (280°-285°)  (Friedel  a. 
Crafts,  C.  R.  107,  301).  S.G.  2-804  at  10-8° 
(Clarke's  Tables  of  Specific  Gravity  [new  ed.], 


24).  V.D.  varies  from  c.  165  at  320°  to  c.  80  at 
1000°-1300°  {v.  infra).  Crystallises  in  hexagonal 
forms  o:c=  1:1-235,  Nordenskiold  (u.  Rammels- 
berg's  Hand,  der  Krystal.-physikal.  Gliemie,  1, 
200).  H.F.[Fe,C13]  - 96,040;  [FeCl-,Cl]  =  13,990; 
[Fe,CP,Aq]  =  127,720 ;  [FeCl-Aq.Cl]  =  27,770  (Th. 
3,  293). 

Occurrence. — In  the  craters  of  volcanoes. 

Formation. — 1.  By  heating  Fe  in  a  stream  of 
Cl.— 2.  By  heating  FeCl^  in  CL— 3.  By  strongly 
heating  FeCl^  in  a  wide-mouthed  vessel ;  Fe^O, 
remains  and  FeClj  sublimes. — 4.  By  passing  HCl 
over  strongly  heated  amorphous  re._,03  (Deville 
a.  Tioost,  C.  R.  45,  821).— 5.  By  heating  a  mix- 
ture of  calcined  FeSO,  with  CaCl2  or  NaCl.  The 
product  obtained  by  boiling  down  a  solution  of 
Fe^Oj  in  HCl  always  contains  oxychloride. 

Preparation. — Fine  iron-wire  is  strongly 
heated  in  a  hard-glass  tube  in  a  stream  of  dry 
Cl,  and  the  product  is  sublimed  in  the  same  gas. 

To  prepare  a  solution  of  FeCl3,  hydrated 
Fe^O,  is  dissolved  in  hot  HClAq,  the  solution  is 
decanted,  Cl  is  passed  in  until  K,FeCyB  ceases  to 
give  any  trace  of  blue  colour,  and  excess  of  Cl  is 
removed  by  warming ;  or  2  parts  warm  HClAq 
are  saturated  with  Fe  (filings  or  wire),  to  the 
clear  decanted  liquid  1  part  HClAq  is  added,  the 
liquid  is  warmed  and  HNO;|Aq  is  added  little  by 
little  until  all  FeCl.  is  oxidised  to  FeClj ;  excess  of 
HNO3  is  removed  by  evaporation  with  a  little 
HClAq.  Geissler  {Ar.  Ph.  [2]  58, 159)  recommends 
to  evaporate  the  ferrous  solution  to  S.G.  1-3  at 
17°  and  then  to  add  HNO;,Aq  to  the  cold  solution, 
when  oxidation  proceeds  rapidly. 

Properties. — By  slowly  cooling  the  vapour, 
FeClj  condenses  in  hexagonal  crystals  which 
appear  very  dark  red  by  transmitted,  and  green- 
ish by  reflected,  light  (Deville  a.  Troost,  G.  R. 
45,  821).  As  ordinarily  prepared  FeCl^  forms  a 
brownish-black  crystalline  mass.  Volatilises  at 
somewhat  over  100°.  Melts  at  306°-307°  in  a 
sealed  tube  (Carnelley  a.  Williams,  G.  J.  37, 126). 
Deliquescent ;  cone,  solution  in  water  is  dark 
brown  and  somewhat  viscid  ;  it  becomes  limpid 
and  yellow  on  dilution  ;  a  very  dilute  solution  is 
colourless  when  cold  {v.  Reactions,  No.  4). 

Franz  (J.  pr.  [2]  5,  283)  gives  the  following 
table  showing  S.G.  and  percentage  composition 
of  FeCl^Aq  at  17-5°  :— 


S.G. 
1-0146 
1-0292 
1-0439 
1-0578 
1-0734 
1-0894 
1-1054 
1-1215 
1-1378 
1-1542 


p.c. 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 


S.G. 

1-1746 
1-1950 
1-2155 
1-2365 
1-2508 
1-2778 
1-2988 
1-3199 
1-3411 
1-3622 


p.c. 

FeClj 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


S.G. 
1-3870 
1-4118 
1-4367 
1-4617 
1-4876 
1-5153 
1-5439 
1-5729 
1-6023 
1-6317 


p.c. 

FeCl, 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 


Schult  {Fork,  skand.  Naturf.  1868.  452)  ob- 
tained the  following  results  at  14-6°  :  — 


S.G.  FeCI,Aq 
1-0382 
1-0918 
1-1517 
1-2107 
1-2318 


P.O.  FeClj 
4-65 
10-45 
16-80 
22-54 
24-00 


S.G.  FeCljAq 
1-339 
1-3824 
1-4301 
1-554 


p.c.  FcClj 
33-25 
30-95 
41-0 
49-01 


FeClj  is  soluble  in  alcohol  or  ether ;  the  solution 
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easily  decomposes  in  sunlight  witli  formation  of 

Molecular  weight  of  gaseous  ferric  chloride. — 
Deville  a.  Troost  (C.  li.  45,  821)  found  the  V.D. 
of  ferric  chloride  at  410^  to  be  1C2-7;  this 
corresponds  to  the  formula  Fe.^CI^.  Griinewald 
a.  V.  Meyer  {B.  21,  GS7)  made  a  series  of  deter- 
minations of  V.D.,  in  an  atmosphere  of  N,  with 
the  following  results  :  151-75  at  448°  (mean  of  4), 
138-5  at  SIS"^  (mean  of  3),  121-3  at  GOG°  (mean 
of  G),  78-GG  at  750"  (mean  of  2),  71-2  at  103G'', 
77-G  at  1077°,  74-3  at  1300°.  These  numbers 
seem  to  indicate  a  gradual  resolution  of  mole- 
cules of  FeXl^  into  FeCl^j ;  none  of  the  results, 
however,  agrees  exactly  with  the  value  calculated 
for  FeClj  (81-005),  but  this  was  to  be  expected, 
as  O.  a.  M.  showed  that  even  at  518°  ferric 
chloride  is  partially  resolved  into  Fed,,  and  CI 
in  an  atmosphere  of  N.  According  to  Friedel  a. 
Crafts  (C.  B.  107,  301)  ferric  chloride  is  not  dis- 
sociated at  440°  in  an  atmosphere  of  CI ;  F.  a.  C. 
made  a  series  of  determinations  of  V.D.  in  CI, 
using  a  modification  of  Dumas'  method ;  the 
results  are  appended : — 165-1  at  321-0°,  180  4  at 
325-2°,  174-2  at  35G-9°,  171-5  at  357°,  1G8-7  and 
1G3-5  at  442-2°.  These  values  are  all  somewhat 
greater  than  1G2-1,  the  value  required  by  the 
formula  Fe.,Cl^.  The  most  probable  conclusion 
from  all  the  results  seems  to  be  that  at  high 
temperatures,  c.  700°  and  upwards,  the  vapour 
of  ferric  chloride  consists  of  molecules  of  FeCl,, 
but  that  as  temperature  falls  these  molecules 
ave  mixed  with  more  complex  molecules,  some 
of  which  at  any  rate  have  the  composition  Fe^Cl. 
(cf.  Young,  N.  39, 198). 

Eeactions. — 1.  When  FeClj  is  heated  in  oxy- 
gen, Fe,0.,  and  Ci  are  produced  (cf.  Schulze, 
J.pr.  [2]  21,407).— 2.  Heated  in  h;/drogen,  FeCL 
is  formed  (Wohler,  A.  Siippl.  4:,'2ob). — 3.  Heated 
in  ivatcr -vapour,  Fe.^O,  and  HCl  are  formed. — 
4.  FeCl3  dissolves  in  ivatcr;  the  cone,  solution 
is  a  syrupy  dark-brown  liquid,  becoming  yellow 
on  dilution,  and  colourless  when  very  dilute  and 
cold.  By  heating  FeCl,Aq,  colloidal  soluble 
Fc.^O|.tH^0  and  HCl  are  produced  ;  fairly  cone. 
FeCl,Aq  forms  oxychloridos,  Fe.^O^.xFcCl,,  at  c. 
100  ^  and  at  higher  temperatures  Fe,,03  is 
formed.  The  amount  of  decomposition  and  the 
composition  of  the  products  depend  on  the  con- 
centration of  the  solution  and  the  temperature  ; 
very  dilute  solutions,  c.  30,000  water  to  1  FeCl^, 
ave  decomposed  with  formation  of  colloidal 
soluble  ferric  hydrate  even  without  warming 
[cf.  Iron,  hydratcd  oxides  or  hi/dioxidcs  of, 
p.  59).  Krecke  (J.  pv.  [2]  3,  28G)  gives  the 
following  table  (cf.  Ticliborne,  C.  N.  24, 123, 199, 
209,  230;  25,  133;  Miiller,  J.  1873.40;  Fous- 
eereau,  C.  R.  103,  42) 

P.O.  ■PcCl, 
in  solution. 
I'.c. 

32 
IG 

8 

4 

2 

1 

•5 
•25 
•125 

•0(525 


FeCl,Aq  containing  p.c.  FeCl  ,  or  less  is  de- 
composed by  light  at  5''-G°  (Krecke,  I.e.).  When 
FeCl.jAq  is  heated  in  a  sealed  tube  to  250°-300=' 
it  decomposes  to  Fe  and  HCl  (Senarmont, 
C.  R.  32,  7G2).  From"  a  very  dilute  cold  colour- 
less solution  of  FeCl^,  K^FeCyijAq  ppts.  a  pure 
blue  pp.,  and  NaCl  produces  no  change.  If  the 
solution  is  heated  it  becomes  yellow,  and  conf  aiiia 
soluble  ferric  hydrate  and  HCl.  From  this  solu- 
tion K|FeCy„Aq  ppts.  greenish -blue  solid,  and  on 
addition  of  NaCl  a  soluble  ferric  hydrate  sepa- 
rates, which,  after  long  contact  with  NaClAq, 
becomes  insol.  in  water  (Dobray,  C.  R.  G8,  913). 
Evaporation  of  FeCl^Aq  is  accompanied  by  evo- 
lution of  some  HCl ;  the  residue  contains  oxy- 
chloride  or  hydrated  oxide.  Fed.,  is  not  volati- 
lised from  violently  boiling  FeCl.Aq  containing 
HCl  (Fresenius,  Fr.  G,  92).  G.  Wiedemann  con- 
nects the  decomposition  of  FeCljAq,  and  also  of 
other  ferric  salts,  with  the  different  magnetic  beha- 
viour of  colloidal  soluble  'Fe.,0 ,.xYl  .O,  and  tliat 
hydrate  which  remains  in  combination  with  the 
acid  (  W.  5,  45). — 5.  FeCl,  dissolves  in  alcohol  or 
ether.  An  ethereal  solution  mixed  with  alcohol 
and  allowed  to  stand  in  sunlight  loses  its  yellow 
colour,  and  FeCl_,  and  chlorinated  derivatives  of 
alcohol  and  ether  are  formed. — G.  An  aqueous 
solution  of  FeCl^  is  readily  reduced  to  FeCL,  e.g. 
by  As,  Sb,  Bi,  Fe,  Pb,  or  Zn  ;  also  by  finely- 
divided  Pt,  more  slowly  by  Fd  and  Au  (cf. 
B^champ,  C.  R.  52,  757  ;  Saint-Pierre,  G.  R.  54, 
1077).  Also  reduced  by  stannous  chloride,  sul- 
phurous acid,  ox  sulphuretted  hydrogen ;  hydriodio 
acid  reduces  dilute  FeClgAq  slowly  (v.  Mohr,  A. 
105,  53).  Many  organic  compounds  also  reduea 
FeCljAq,  especially  in  sunlight,  e.g.  alcohol  and 
ether,  or  tartaric  acid  (v.  Schoras,  B.  3,  11  ; 
Poitevin,  C.  R.  52,  94).— 7.  A  very  little  FeCl,  is 
said  to  be  formed  by  passing  hydrogen  for  43 
hours  through  FeCljAq  (Brunner,  J.  18G4. 125). — 
8.  FeCl5  dissolves  freshly  ppd.  ferric  hydrata 
forming  oxychlorides  (q.  v.). — 9.  When  FeCl|Aq 
is  dropped  into  solution  of  potassium  nitrite,  ia 
an  atmosphere  of  CO  .,  brisk  evolution  of  NO  pro- 
ceeds, and  a  pp.  of  soluble  ferric  metahydroxide, 
Fe,,0,.H,0,  separates  (Pesci,  G.  18,  183).— 
10.  FeCl.Aq  reacts  with  potassiwn  iodide  to 
form  Fed,,,  I,  and  KCl ;  probably  Felj  is  at 
first  produced,  and  is  then  resolved  into  FeL 
and  I,  and  then  the  Fel,,  reacting  with  unchanged 
Fed,,  forms  FeCl.,  and  I  (v.  Carnegie,  C.  N.  GO, 
87). — 11.  When  electrolysed,  cone.  FeCl^Aq  gives 
FeCL  at  the  negative,  and  CI  with  a  little  O  at 
the  positive,  electrode. 

Govibinations. — 1.  With  wrt^erto  form  various 
hydrates  :  (1)  FeCl,.GH_.0  ;  yellow  solid,  formed 
by  dissolving  100  parts  FeCl^  in  G3-5  parts  H  O 
(S.G.  of  solution  1-G7  at  25°) ;  or  by  slowly  eva- 

Formation  of  Formation 
o.xyclilorides  of  Fc^O, 

over  100  1  U) 

1-20 

no 

90 
87 


Formation  of  Graham's  Formation  of  colloidal  hydrate 

colloidal  hydrate  of  P.  de  Saint-Gilles 

100-130  \  — 

100  120  I  FeClj  re-formed  — 

100-110  r     on  cooling  — 

90-100  — 

87'  — 

83 N  100-130 

^^'^  I  FeClj  not  re-formed  " 

'        on  cooling  " 
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porating  FeCl,Aq  on  the  water-bath,  and  allow- 
ing to  crystallise  ;  or  by  exposing  FeCl3  to  the 
air  (Mohr,  A.  21),  173)  ;  or  by  passing  HCl  over 
commercial  ferric  chloride,  filtering  the  liqnid 
which  forms  through  glass  wool,  and  evapora- 
ting overKOH  in  vacuo  (Engel,  C.  R.  104, 1708) ; 
melts  at  35-5°,  and  solidifies  again  at  28°  (Ord- 
way,  Z.  1866.  23).  (2)  2FeCl.,.5H,0 ;  reddish 
tablets,  melting  at  31°,  formed  by  melting  the 
hexahydrate,  warming  to  100°,  for  some  hours, 
and  cooling  slowly  (Engel,  I.e.) ;  or  by  evapo- 
rating FeCljAq  to  a  syrup  (S.G.  c.  1'5),  with 
addition  of  a  little  HClAq,  and  crystallising 
(Fritzsche,  pr.  18,  479;  Gobley,  J.  Ph.  [3]  5, 
301 ;  25,  259).  According  to  Wittstein  {R.  P.  [2] 
36,  30)  and  Ordway  {Z.  1866.  23),  the  hydrate 
thus  obtained  is  FeCl3.3H;0.  The  hydrate 
2FeCl3.5H.,0  is  said  to  be  formed  by  placing 
FeCl,,.6H,6  over  H.SO^ ;  the  hexahydrate  at  first 
liquefies  and  then  loses  water. — 2.  With  hydrogen 
chloride  and  water,  to  form  FeCl3.HCl.2H.jO  ; 
thin,  transparent,  amber-yellow  lamina;,  formed 
by  passing  dry  HCl  gas  over  2FeCl3.5H.,0,  satu- 
rating the  liquid  thus  produced  with  HCl  at  25°, 
and  cooling  to  0°  (Engel,  C.  R.  104,  1708;  Sa- 
batier,  Bl.  1881.  197).— 3.  With  ammonia,  to 
form  FeClj.NHj.  When  heated,  this  compound 
partly  sublimes,  and  is  partly  decomposed,  giving 
FeCl.j.— 4.  With  phosphoric  chloride,  to  form  a 
brown  fusible  compound,  FeCl,.PCl-,  (Weber,  /. 
^r.  76,  410). — 5.  With  hijdrocijanic  acid,  to  form 
a  brown  liquid,  whicli  then  crystallises  to 
FeCl,.2HCN  (Klein,  A.  74,  87).— G.  With  cijano- 
gen  chloride,  but  the  compound  has  not  been  ob- 
tained pure  (r.  Klein,  Z.c.).— 7.  With  nitrosyl 
chloride,  to  form  FeCl-,.KOCl ;  a  dark-coloured, 
very  deliquescent  mass,  obtained  by  placing  dry 
FeCl.jin  the  fumes  of  «2«a  regia  placed  over  CaCI., 
(Weber,  J. 2))-.  89, 152).— 8.  ^\i\.h.cdkali  chlorides, 
to  form  FeCl3.2MCl.H,0  ;  M  =  K,  Na,  Kb,  NH,. 
The  NHj  compound  forms  garnet-red  crystals ; 
by  evaporating  mixed  solutions  of  the  consti- 
tuent salts.  The  crystals  are  rhombic  according 
to  Fritzsche  (J.  pr.  18,  484),  dimorphous  accord- 
ing to  Genth  (J.  pr.  71,  164).  The  double  com- 
pounds FeCi3.2MCl.Hp  are  all  decomposed  by 
water.  The  K  salt  is  described  by  Fritzsche 
(J.pr.  18,483),  the  Na  salt  byDeviUe  (C.  R.  43, 
970),  the  Rb  salt,  said  to  be  FeCl3.3HbCl,  by 
Godeffroy  (Ar.  Ph.  [3]  9,  343).  According  to 
Kremers  (J.  pr.  55, 191),  a  compound  of  the  form 
FeCl3.2MCl.H,0,  in  which  M  is  partly  K  (12-1 
p.c),  partly  Na  (-16  p.c),  and  partly  NH,  (6-2 
IJ.c),  is  found  incertain  volcanic  craters.— 9.  With 
thallium  chloride,  to  form  reCL,.3TlCl  (Wohler  a. 
Ahrens,^.  144,  250).—  10.  With  magnesium  and 
beryllium  chlorides,  to  form  FeCl3.MCl.,.H.,0 ; 
formed  by  adding  MgCl.,  or  Bed,  to  a  cone,  hot  so- 
lution ofFeCliin  HClAq  (Neumann,  A.  244,  328). 

Ferkoso-fei;p,ic  chlobide  Fe3Cl^(FeCl.,.2FeCl.|). 
When  Fe30^.H,0  is  treated  with  a  httle  HClAq, 
FeClj  goes  into,  solution,  and  Fe.^Oj  remains; 
but  FejO^.HoO  dissolves  wholly  in  considerable 
excesii  of  cone.  HClAq.  When  the  solution  is 
cooled  and  placed  in  vacuo  over  H^SOj,  yellow 
crystals  of  Fe.,Cl,.18H„0  are  said  to  separate 
(Lefort,  C.  R.  69,  179).'  The  crystals  are  deli- 
quescent ;  at  50°  they  lose  water  ;  heated  to  90° 
HCl  is  given  off  and  O  absorbed ;  by  warming  an 
aqueous  solution  of  the  crystals,  FeCl,,and  FeCl, 
are  formed. 


Iron,  cyanides  of.  No  cyanides  of  iron  have 
been  isolated,  but  fcrri-  and  fcrro-cyanidcs  are 
numerous;  v.  vol.  ii.  pp.  332,  334,  338. 

Iron,  ferricyanide  and  ferrocyanide  of,  v. 
vol.  ii.  pp.  334  a.  338. 

Iron,  fluorides  of.  Two  fluorides  of  Fe  are 
known,  FeF.,  and  FeFj.  The  former  is  pro- 
duced by  dissolving  Fe  in  HFAq,  the  latter  by 
dissolving  Fe^j.xH.O  in  HFAq. 

Ferrous  fluoride  FeF„.  Small  green  crystals 
of  this  composition  separate  from  a  solution  of 
Fe  in  HFAq  (Scheurer-Kestner,  A.  Ch.  [3]  68, 
472).  By  careful  heating,  FeF^  is  obtained  as  a 
white  solid.  FeF^  is  unchanged  by  heat ;  the 
hydi  ate  is  partly  decomposed  to  HF  and  Fe^O ,. 
Slightly  sol.  in  water,  more  easily  on  addition  of 
HF.  The  double  salt  FeF,,.2KF  is  a  green 
pp.,  obtained  by  adding  KFAq  to  FeSO^Aq ; 
the  salts  FeF,.KF.2H  ,0,  FeF.,.2NH,F,  and 
FeF.,.NH,F.2H.,d  are  described  by  Wagner  (B.  19, 
896)"  The  Silicofluoride  FeF.,.Si¥,{  =  FeSiF J 
is  said  to  be  formed  as  blue-green  crystals  by 
dissolving  Fe  in  H.jSiF,.Aq  and  crystallising 
(Wurtz,  Dictionnaire,  i.  1408). 

Ferric  fluoride  FeFj.  Crystals  of  the  hydrate 
2FeF3.9H,0  are  obtained  by  dissolving  Fe  ,03..tH.,0 
in  HFAq  and  evaporating,  or  by  oxidising  FeF_, 
in  HFAq  by  HNO3.  The  crystals  are  yellowish 
according  to  Berzelius,  colourless  according  to 
Schcurcr-Kcstner  (.4.  Ch.  [3]  68,  472).  At  100° 
'SH.O  is  removed ;  at  higher  temiDeratures  H^ 
and  HF  escape.  By  heating  the  salt  dried  at 
100°  in  a  Pt  crucible  colourless  crystals  of  FeFj 
are  formed  on  the  surface  of  the  mass,  isomor- 
phous  with  AlF,  (Dcville,  C.  R.  43,  970).  Slowly 
dissolved  by  water  ;  addition  of  NH.|Aq  ppts.  the 
oxijjlnoride  3Fe-,03.2FeF3.4H,0.  FeF,,  forms 
double  salts  with  K,  Na,  and  NH,;  these 
are  obtained  by  adding  FeF3Aq  to  solutions  of 
the  alkali  fluorides ;  the  salts  described  are 
FeF,.3KF  (Berzelius;  Wagner,  B.  19,  896); 
2FeF3.4ItF.H,0  (Nickles,  Z.  7,  480) ;  FeF.,.3NaF 
(B. ;  W.,  I.e.);  FeF3.2NaF  (Nickles,  J.  1869. 
268) ;  FeF3.2NHjF  (N.,  I.e.),  to  this  salt  Marignac 
gives  the  formula  FeF3.3NH,F  (A.  Ch.  [3]  60,  306). 

Iron,  haloid  compounds  of.  Iron  readily 
combines  with  the  halogens.  With  each  halo- 
gen, two  compounds  are  formed,  ferrous  FeX, 
and  ferric  FeX3 ;  ferric  iodide,  however,  has  not 
been  isolated  with  certainty ;  the  compound 
Fe.,Cls,  corresponding  to  Fe.jO,,  also  perhaps 
exists.  The  only  compounds  that  have  been 
gasified  are  ferrous  and  ferric  chloride.  The 
former  has  the  molecular  formula  Fed.,  at 
1300°-1500°;  but  there  are  indications  of  "the 
possible  existence  of  molecules  of  Fe^Cl^  at 
lower  temperatures  ;  the  latter  appears  to  exist 
as  a  gas  both  as  Fe^l^  and  FeClj.  The  haloid 
compounds  of  Fe  are  soluble  in  water  ;  solu- 
tions of  FeBr,  and  FeClj  are  decomposed  by 
much  water;  the  compounds  all  form  several 
double  compounds  with  the  chlorides  &c.  of 
the  more  positive  metals. 

Iron,  hydrides  of.  No  definite  hydride  of 
Fe  has  been  certainly  isolated,  but  there  are 
several  indications  of  the  existence  of  a  com- 
pound or  compounds  of  Fe  and  H.  Fe  heated 
to  redness  absorbs  about  '46  vols.  H  (Deville  a. 
Troost,  C.  R.  57, 965  ;  59,  102).  Electrolytically 
deposited  Fe  contains  H  along  with  N,  CO,  and 
COj  (Lcnz,  P.  Ergdmbd.  5,  252;  of.  Meidinger, 
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D.  P.  J.  103,  283;  Chandler-Eoberts,  C.  N. 
31,  137).  Iron  wire  takes  up  H  when  im- 
mersed in  dilute  H,SO,Aq  (.Johnson,  I'l:  23, 
108;  Reynolds,  C.  N.  2'.l,  118).  According  to 
Cailletet  (C.  E.  80,  311))  Fe  ppd.  eleetro- 
lytieally  from  neutral  FeUl.Aq  containing 
NHjCl  gives  off  235-238  voIs.'H  when  heated 
in  vacuo.  Observations  on  the  supposed 
existence  of  a  gaseous  liydride  of  Fe  were  made 
by  Thomson,  Dupasquier  (C  R.  11,  511),  and 
Keinsch  (■/.  1858. 190).  The  non-existence  of  sunh 
a  gas  was  proved  by  Fresenius  a.  Schlossberger 
(.1.51,  415)  and  by  Erlenmeyer  {N.  J.  P.  9, 
97).  Thoma  has  investigated  the  conditions 
under  whicli  H  is  absorbed  by  Fe  {Z.  F.  G.  3, 
91).  He  finds  that  when  Fe  is  made  the  negative 
electrode  in  a  voltameter,  or  when  it  is  placed 
in  dilute  H^SO^Aq,  it  absorbs  much  H,  but  that 
Fe  placed  in  an  atmosphere  of  H  does  not 
absorb  any  of  that  gas ;  a  certain  portion  of 
the  H  absorbed  is  given  off  again  on  exposure 
to  air  or  iiKmersion  in  water,  the  rest  of  the  H 
is  more  firmly  retained  by  the  Fe.  According 
to  Wanklyn  a.  Carius  (A.  120,  G9)  when  Fel, 
reacts  with  ZnEt^  in  presence  of  ether,  various 
gases  including  CB,,  C^H^,  C^H|„,  and  H  are 
evolved,  and  a  metal-like  powder  remains, 
which,  after  washing  with  ether,  is  decomposed 
by  H^O  giving  H  and  a  mixture  of  H  and  FeO. 
They  regard  this  powder  as  a  hydride  of  Fe, 
jjerhaps  FeH.^,  but  no  analyses  are  given. 

Iron,  hydrated  oxides  or  hydroxides  of. 
Compounds  with  water  of  each  of  the  three 
oxides  of  iron  are  known.  The  compositions  of 
the  various  hydrated  oxides  are  differently 
represented  by  different  chemists ;  they  appear 
to  vary  with  small  changes  of  conditions,  so  that 
it  is  impossible  to  say  whether  all  the  bodies 
described  are  true  hydrates  or  not.  The  readi- 
ness with  which  most  of  the  hydrated  oxides 
undergo  change  of  composition  p)oinls  to  their 
being  hydrates,  i.e.  compounds  of  water,  rather 
than  hydroxides,  i.e.  compounds  of  OH.  Thomsen 
(Th.  3,  293)  gives  the  thermal  data:-[Fe-,  O-^ 
3H-0]  =  191,150;  [2FeO  H-,  0,  H-0]=  51,590; 
[Fe,  0,  H-0]  =  68,280;  [FeO  H-,  H-S0'Aq]  = 
24,920  ;  [Fe-'0'•H^3H-■S0'Aq]  =  33,810. 

Only  one  hydrate  of  ferrous  oxide,  Fe0.H._,0, 
appears  to  exist ;  but  it  is  doubtful  whether  any 
hydrate  of  this  oxide  has  been  obtained  free 
from  hydrates  of  Fe^O^.  Descriptions  are  given 
of  two  hydrates  of  ferroso-ferric  oxide,  viz. 
Fe-iOj.H  .O  and  Fe-iO.,. 411^0  ;  but  here  again  there 
is  great  doubt  as  to  the  composition  of  the  sub- 
stances described  as  definite  hydrates.  Many 
hydrates  of  ferric  oxide  have  been  obtained ; 
the  following  are  known  as  minerals  (M  =  Fe.,0,): 
M.H.O,  M.2H,0,  M.3H,0,  2M.H,0,  2M.3H,0, 
3M.5H.,0  ;  the  following  are  said  to  have  been 
obtained  artificially:  M.H.,0,  M.2H.,0,  M.3H,0, 
2M.H,0,  2M.3II,,0  ;  many"  of  these  appear'to 
exist  in  different  modifications  each  distinguished 
by  special  properties  ;  broadly  they  fall  into  two 
classes,  those  which  are  insoluble  in  water,  and 
those  which  dissolve  in  water. 

Hydr.we  of  FEitRous  OXIDE  Fe0.H,_.0.  The 
■white  pp.  obtained  by  adding  air-free  KOHAq  to 
an  air-free  solution  of  a  ferrous  salt,  and  wash- 
ing out  of  contact  with  air,  is  probably  FeO.H.O. 
To  obtain  t'.ie  pp.  nearly  free  from  ferric  oxide 
Schmidt  (A.  3(3,  101)  ppts.  in  a  closed  flask, 


allows  pp.  to  settle,  draws  off  water  by  a  syphon, 
carefully  pours  warm  water  which  has  been  boiled 
for  some  time  on  to  the  surface  of  the  cold  water 
in  the  flask,  withdraws  water  by  a  syphon,  d'c. ;  he 
then  quickly  tranefers  the  moist  pp.  by  a  syphon 
to  a  retort  containing  ether,  and  having  attached 
to  it  a  long  glass  tube  dipping  under  Hg,  the 
ether  covers  the  pp.  and  drives  the  air  out  of  the 
retort ;  on  warming,  the  water-vapour  and  con- 
densed water  escape  through  the  Hg.  When 
the  ether  is  removed  and  the  retort  is  cold,  dry 
air-free  H  (not  CO^,  as  the  hydrate  combines 
with  this  gas)  is  passed  through  the  apparatus, 
and  portions  of  the  solid  are  transferred  in  an 
atmosphere  of  H  to  small  wide-mouthed 
stopi3ered  tubes.  Dried  in  this  way,  the  hydrate 
is  a  pale-greenish,  friable  solid,  which  rapidly 
oxidises  and  glows  in  the  air. 

A.  de  Schulten  (C.  R.  109,  2GG)  states  that 
FeO.H^O  may  be  obtained  in  green  six-sided  Mat 
prisms,  which  almost  instantly  become  red  in 
air,  by  mixing  5  grams  FeCl._,  dissolved  in  100  c.c. 
air-free  water,  and  200  c.c.  NaOHAq,  containing 
20  grams  NaOH,  in  a  Mask  filled  with  coal  gas, 
heating,  and  allowing  to  stand  for  24  hours. 

According  to  Bineau  (C  R.  41,  509)  ferrous 
hydrate  is  soluble  in  c.  150,000  parts  water. 
Ferrous  hydrate  is  very  easily  oxidised ;  it  is 
therefore  an  energetic  reducer,  e.g.  it  reduces 
salts  of  Au,  Ag,  and  Pt,  and  also  HIO|Aq.  It 
dissolves  in  acids  to  form  ferrous  salts  FeX.^ ; 

X  =  N03,  ^— !,  &c.    (of.     Ferrous  oxide, 
2  3 

under  Iron,  oxides  of). 

Hydk.^tes  of  ferroso-ferric  oxide 
Fe.,0j.H„0  and  Fe  ,0j.4H,0  ;  composition  of  both 
doubtful.  Hydrates  of  i^CjO^  are  produced  by 
ppg.  a  mixture  of  equivalent  quantities  of  a 
ferrous  and  ferric  salt  by  alkali,  and  also  by 
digesting  ppd.  Fe^Oj.,rH,^0  with  Fe.  The  black 
powder  obtained  by  Wdhler  (^4.  28,  92),  by  ppg. 
a  mixture  of  equivalent  parts  of  ferrous  and 
ferric  sulphates  by  slight  excess  of  NH,Aq, 
boiling,  washing  by  decantatiou,  and  drying 
under  100^  is  said  by  Lefort  (C.  R.  69,  179)  to 
be  Fe,0,.4H_,0.  By  ppg.  a  mixture  of  equivalent 
quantities  of  a  ferrous  and  ferric  salt  by  hot 
cone.  KOHAq,  Lefort  (I.e.)  obtained  a  hydrate 
more  stable  than  that  got  by  using  NH,Aq  ; 
to  this  hydrate  he  gives  the  formula  Fe.,O^.H^O. 
The  black  hydrate  obtained  by  digesting 
Fe.^Oj.a-H^O  with  Fe  under  water  does  not  seem 
to  have  been  analysed  {v.  Preuss,  A.  26,  90). 
Ferroso-ferric  hydrates  are  described  as  brown- 
black,  magnetic,  brittle,  powders  ;  when  heated 
out  of  contact  with  air  they  give  FCjO,;  heated 
in  air,  Fe^O^  is  produced.  Ferroso-ferric  hy- 
drates dissolve  in  acids  to  produce  mixtures  of 
ferrous  and  ferric  salts  ;  in  some  cases  definite 
salts  of  the  form  Fe^Xj,  X  =  SO^,  lic,  are  formed, 
according  to  Lefort  (C.  R.  69,  179)  (c/.  Ferruso- 
ferric  oxide,  under  Iron,  oxides  of). 

Hydrates  of  ferric  oxide.  A  great  many 
supposed  hydrates  of  Fe„0.j  have  been  desorilied, 
but  there  is  much  doubt  as  to  the  composition 
and  properties  of  definite  hydrates  of  the  form 
Fe.O:,.a'H^O.  The  following  occur  as  minerals, 
the  compositions  of  which  more  or  less  ac- 
curately agree  with  the  formuhe  ■.—limonita 
Fe,0j.2'H,0,  Fe,0,.3H,0,    and    2Fe,0;,.3H ,0 ; 
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gUthite  Fe.,0,.H.,0 ;  Hirgite  2FeA  H,0  and 
3Fe.,0,.5H.,6.  According  to  Eamsay  (C.  J.  32, 
3'J5),  and  Brescius  {J.pr.  [2]  3,  272),  the  pp.  ob- 
tained by  adding  alkali  to  a  ferric  salt,  either 
hot  or  cold,  washing,  and  drying  at  100°,  is 
Fe.,O^.H  ,0 ;  by  ppg.FeCl^Aq  with  NH,Aq,  washing 
first  with  water  and  then  with  alcohol  and  ether, 
and  drying  at  100°  the  hydrate  Fe,03.2H,,0  is 
obtained,  accoi'ding  to  Brescius  (Z.c).  Witt- 
stein  (C.  C.  1853.  3G7)  says  that  the  hydrate 
obtained  by  ppg.  a  ferric  salt  by  NH.jAq,  wash- 
ing with  cold  water,  and  drying  at  a  gentle  heat, 
or  at  100°  for  a  short  time,  is  Fe,0,.3H,,0.  The 
experiments  of  Carnelley  a.  Walker  (C  53,  89) 
on  the  dehydration  of  ppd.  Fe.Oj.a:Hi,0  through 
a  range  of  temperature  showed  that  the  pp.  after 
drying  at  15^  for  18  days  contained  more  water 
than  is  required  by  Fe^Oj.SH^O,  that  when 
heated  to  55°  the  residue  had  the  composition 
Fe.^03.3H^O,  but  that  water  was  gradually  and 
continuously  given  off  from  15°  upwards  until 
Fe.fi^  was  formed  at  500° ;  the  composition, 
however,  remained  constant  from  385°  to  415°, 
and  corresponded  with  the  formula  lOFCjO^.H^O. 
Van  Bemmelen  {R.  T.  C.  7,  lOG)  has  examined 
the  composition  of  the  colloidal  pp.  by  adding 
NH.,Aq  to  FeCLjAq ;  his  experiments,  which 
were  very  extended,  showed  the  great  readiness 
with  which  the  ratio  of  Fe.^O.  to  H„0  varies  ;  e.g. 
exposed  to  air  for  a  year  the  composition  became 
constant  with  the  ratio  'Ee.,O^A  or  ^-IR.O ; 
after  4  months  in  dry  air  the  ratio  was 
Fe,03:l  GH,0  ;  heated  to  100°  in  dry  air  the 
ratio  was  Fc^O^:  -OGHjO  ;  the  same  sample  kept 
for  6  years  in  a  closed  flask  and  then  heated  to 
15°  until  constant  gave  Fe,Oj:H.,0;  at  100° 
Fe ,0,:  •45H,0  ;  between  100°  and  300°  the  final 
state  was  Fe.O  ,:  ■25H,0 ;  and  so  on.  Besides 
the  papers  referred  to  above  on  the  composition 
of  ppd.  Yejd,,.xilf>,  the  following  are  of  im- 
portance : — Lefort  pr.  54,  305) ;  P.  de  Saint- 
Gilles  (J.pr.  66,  137);  Schaffner  (A.  51,  177); 
Muck  [Z.  [2]  4,  41) ;  Davies  (C.  /.  [2]  4,  69)  ; 
Tommasi  {B.  12,  1929,  2334). 

The  monohydrate  Fe^O^.H.^O  is  said  to  be 
obtained:  (1)  by  adding  NaOHAq  and  KClOAq 
to  boiling  FeSO^Aq,  washing,  and  drying  at  100° 
(Muck,  Z.  [2]  4,  41);  (2)  by  keeping  ppd. 
Fe-.O^-xH.^O  in  contact  with  boiling  water  for  6-8 
hours  (P.  de  Saint-Gilles,  A.  Ch.  [3]  46,  47) ; 
(3)  by  repeatedly  melting  NaOH  in  a  cast-iron 
vessel  and  washing  (Brunck  a.  Grasbe,  B.  13, 
725) ;  (4)  by  keeping  ppd.  Fe.Oj.xHjO  under 
water  for  many  years  at  the  ordinary  tempera- 
ture (Schiff,  C.  C.  1860.  1768).  This  hydrate 
also  occurs  native  as  gothite.  Fefi^.H../)  is 
described  as  a  dark-red  powder ;  slowly  dis- 
solved by  dilute  warm  HGlAq,  H.^SOjAq,  or 
HNO3 ;  insol.  in  cold  cone,  acids.  The  mono- 
hydrate  obtained  by  Brunck  a.  Grajbe  was  in 
the  form  of  small  tabular,  brownish-violet, 
hexagonal  crystals;  S.G.  2-91.  Gothite  forms 
rhombic  crystals,  S.G.  3'8  to  4*2.  The  mono- 
hydrate  obtained  by  P6an  de  Saint-Gilles,  by 
keeping  Fe.^O.i.xH.^O  in  contact  with  boiling 
water  for  6-8  hours,  is  described  as  a  brick-red 
powder,  scarcely  acted  on  by  cone,  boiling 
HNO.,Aq,  slowly  dissolved  by  cone,  hot 
HClAq  ;  it  dissolves  in  dilute  HNOjAq, 
HClAq,  or  acetic  acid,  forming  a  red  liquid 
which  appears    clear    by    transmitted,  but 


turbid  by  reflected,  light,  and  is  ppd.  by  a  very 
small  quantity  of  an  alkali  salt ;  on  addition  of 
cone.  HNO:,Aq  or  HClAq.  this  solution  gives  a 
red  pp.  which  dissolves  on  adding  water.  This 
modification  of  Fe.,0.,.H20  does  not  form  Prus- 
sian blue  with  K^FeCyg  and  acetic  acid. 

The  dihydrate  Fe20.,.2H_,0  ia  said  to  be  ob- 
tained by  ppg.  cold  FeSOjAq  by  NaOHAq  and 
KClOAq  or  H.^O.  Aq,  washing,  and  drying  at  100° 
(Weltzien,  A.  138,  129  ;  Muck,  Z.c).  This  hy- 
drate also  occurs  native  as  limonite. 

The  hijdr ate s2Fe,0.,.E..,0  and2FeA-3H,0 
are  said  to  be  formed  by  the  action  of  water  on 
ppd.  Fe.O,.a:H,0;  the  first  by  boiling  for  100 
to  1,000  hours,  Davies  (C.  J.  [2]  4, 66) ;  the  second 
by  long-continued  action  of  water  at  the  or- 
dinary temperature  (Wittstein,  Ar.  Ph.  74,  158), 
or,  crystalline,  by  freezing  Fe  ,0.|.a:H.,0  suspended 
in  water  (Limberger,  C.  C.  1853. 783).  By  heat- 
ing any  of  the  hydrates  in  sealed  tubes  Fe.^Oj 
is  eventually  produced  (S6narmont,  C.  B.  32, 
762). 

Muck  (Z.  1868.  41)  thinks  that  the  ferric 
hydrates  obtained  by  oxidising  ferrous  hydrate 
or  carbonate  in  air  differ  essentially  in  properties 
from  the  ferric  hydrates  obtained  directly  from 
ferric  salts.  Tommasi  {Bl.  [2]  38,  152  ;  T.  a. 
Pellizzari,  Bl.  [2]  37,  196)  arranges  the  ferrio 
hydrates  in  two  classes :  the  red  hydrates  ob- 
tained by  ppg.  ferric  salts  by  alkali,  and  the 
yellow  hydrates  obtained  by  oxidising  hydrates 
of  FeO  or  Fe-jO^,  or  by  oxidising  FeCO^. 

Ferric  hydrates  give  up  0  to  readily  oxidised 
compounds  such  as  SO.Aq,  SnCl.Aq  ;  in  contact 
with  decaying  organic  bodies  the  hydrates  part 
with  0,  but  again  take  it  up  if  exposed  to  air; 
they  absorb  gases  e.g.  NPI3  and  CO.,  (v.  Eein- 
hart,  Fr.  7,  187).    They  dissolve  in  acids  to 

form  ferric  salts  FeX,,  X  =  NO3,        ?^  &c. 

These  hydrates  when  freshly  ppd.  also  dis- 
solve in  FeCl:,Aq  forming  oxychlorides  (q.  v.) 
(v.  Ferric  oxide,  under  Iron,  oxides  of,  p.  62). 

Soluble  feeric  hydrates.  A  modification 
of  Fe.,03.H.  O  soluble  in  water  was  prepared  by 
P.  de'Saint-Gilles  in  1855  (A.  Ch.  [3]  46,  47). 
Ordinary  ppd.  Fe.fi^xH.fi  is  dissolved  in  acetic 
acid,  the  solution  is  heated  to  100°  for  a  long 
time  in  a  closed  vessel ;  the  blood-red  colour  of 
the  liquid  changes  to  brick  red,  the  liquid  appears 
opalescent  in  reflected  light,  and  the  taste  is  no 
longer  metallic  but  merely  that  of  acetic  acid  ; 
on  now  adding  cone.  HClAq  or  HNO.|Aq,  or  the 
merest  trace  of  HjSO^Aq  or  an  alkali  salt,  the 
whole  of  the  Fe  is  thrown  down  as  a  brown-red 
curdy  pp.,  which,  when  dried  on  a  porous  tile, 
appears  as  a  brown,  lustrous,  varnish-like  solid, 
having  the  composition  Fe.^Os.H^O.  This  modi- 
fication of  ferric  hydrate,  sometimes  called  ferric 
metahydrate,  is  insol.  in  cone,  acids,  but  dissolves 
easily  in  water,  forming  a  deep-yellow,  opales- 
cent, tasteless  liquid,  unchanged  by  K|FeCy„  or 
KCNS.  Traces  of  H^SO^  or  alkali  salts,  and  also 
cone.  HClAq  or  HNOgAq,  ppt.  the  hydrate  from 
its  aqueous  solution.  The  same  hydrate  has 
been  obtained  by  Scheurer-Kestner  by  prolonged 
heating  an  aqueous  solution  of  basic  ferric  ni- 
trate in  a  sealed  tube  at  100°  (C.  B.  48,  1160); 
also  by  Debray  by  heating  dilute  FeCl^Aq  to  100° 
(C  B.  68,  913 ;  cf.  Ferric  chloride.  Reactions, 
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No.  4,  p.  55).  Another  soluble  modification  of 
ferric  hydrate,  sometimes  called  diahjscd  or  col- 
loidal ferric  liydrate,  is  obtained  by  dialysing  a 
solution  of  FeCl^  containing  Fe_,0,.^'H  0  so  long 
as  the  dialysate  contains  HCl  (Graham,  Tr.  18G1. 
183).  The  solution  is  prepared  by  digesting 
FeCl.jAq  with  ppd.  Ye.O^.xli.O,  or  by  adding 
(NHJ^CO^Aq  to  FeCl,Aq  so  long  as  the  pp.  dis- 
solves on  stirring ;  the  solution  should  contain 
4-5  p.c.  of  solid  matter,  and  have  5-G  equivalents 
of  ferric  hydrate  in  it.  After  dialysis  a  deep-red 
liquid  is  left  on  the  dialyser ;  this  liquid  gela- 
tinises by  exposure  to  the  air  for  some  days,  or 
by  traces  of  H^SOj,  alkalis,  alkaline  salts,  but 
not  by  HCl,  HNO„  or  acetic  acid  ;  the  jelly-like 
mass  thus  obtained  slowly  becomes  insol.  in 
water,  and  is  then  sol.  in  dilute  acids  ;  it  appears 
to  be  changed  to  the  ordinary  Fe,^0,.a:Hp  (Gra- 
ham, I.e. ;  cf.  Shuttleworth,  Ph.  [3]  8,  645  ;  Bec- 
querel,  A.  126,  208). 

Krecke  (J.  pr.  [2]  3,  286)  has  examined  the 
formation  of  soluble  ferrichydratesfrom  FeGl.,Aq. 
Formation  of  the  colloidal  hydrate  occurs  in 
FeCl3Aq  containing  -^p  to  \  j^.c.  FeGl3  at  ordinary 
temperatures;  solutions  containing  8  to  32  p.c. 
must  be  heated  to  above  100'^  in  closed  tubes  ;  on 
cooling  the  more  cone,  solutions  (if  not  heated 
too  long  and  too  highly)  re-formation  of  FeClj 
occurs,  but  in  solutions  of  less  than  1  p.c.  the 
base  and  acid  remain  uncombined  on  cooling.  If 
a  solution  containing  less  than  1  p.c.  is  boiled 
for  some  time  formation  of  ferric  metahy- 
drate  begins,  and  after  a  time  the  hydrate  is 
ppd.  as  an  orange-yellow  powder.  A  table 
showing  the  various  products  obtained  by  heating 
solutions  of  FeChAq  of  different  concentrations 
to  different  temperatures  is  given  under  Ferric 
chloride.  Reactions,  No.  4  (p.  55). 

Iron,  iodides  of.  Only  one  iodide  of  iron, 
Fel.,,  has  been  isolated  with  certainty. 

Feurous  IODIDE.  (Proto-iodide  of  iron.)  Fcl„. 
H.F.  [Fe,I-,Aq]  =47.650  (Th.  3,  204).  Fe  and  I 
combine  by  rubbing  together  with  or  without 
water ;  Fe  and  I  heated  together  form  a  crystal- 
line grey  mass  which  melts  at  177°  (Carius  a. 
Wanklyn,  A.  120,  69).  According  to  De  Luca, 
Felj  is  white,  but  goes  green  on  addition  of 
water  (C  B.  55,  615).  Green  deliquescent 
crystals  of  FeI.,.5H,0,  S.G.  2-873,  are  obtained 
by  digesting  1  part  Fe  filings  with  3-4  parts  I  in 
presence  of  water,  adding  Fe  filings,  evaporating 
out  of  contact  with  air,  and  filtering.  Felj, 
especially  Fel^Aq,  rapidly  absorbs  0  with  for- 
mation of  oxyiodide  (q.  v.).  Addition  of  sugar- 
syrup  to  Fel^,  renders  the  solution  more  stable. 
H^OAq  decomposes  Felj  with  formation  of 
Fe,0,.a-H;0  and  separation  of  all  the  I.  FeL.Aq 
dissolves  I ;  addition  of  K,CO.,  to  a  solution  con- 
taining 3FeI,:2I  forms  Kl'and  Fe^O^.xH.O  ;  the 
solution  may  contain  Fe  J^- 

Ferric  iodide.  (?FeI,.)  This  iodide  has  not 
been  isolated ;  it  is  probably  contained  in  a  solu- 
tion of  Felj  to  which  I  is  added  in  the  ratio 
FeI,:I.  Fel.Aq  containing  I  is  separated  by 
heating  to  Fel,  and  free  I.  Fleury  (J.  Ph.  [5] 
16,  529)  says  that  the  action  of  I  on  Fe  in  pre- 
sence of  water  soon  ceases  if  the  temperature  is 
kept  down  to  15° ;  on  filtering,  only  Fe  is  ob- 
tained ;  if,  however,  the  mixture  is  boiled  the 
red  colour  of  the  liquid  disappears  and  a  con- 
Biderable  quantity  of  Fe^Oj  is  found  in  the  re- 


sidue. A  large  excess  of  I  is  required  to  dis- 
solve all  the  Fe,  and  a  large  excess  of  Fe  is  re- 
quired to  convert  all  the  I  into  Fel  .  F.  sup- 
poses that  Fel,  is  at  first  formed  and  is  then 
decomposed  by  the  heat  to  Fep,  and  HI,  and 
the  HI  then  acts  on  the  free  Fe  forming  Fel,. 
Mohr  observed  that  a  very  dilute  solution  of 
FeClj  (1  in  12,300)  gives  a  blue  colour  on  addi- 
tion of  starch  and  KI  only  after  a  considerable 
time  (.4.  105,  53).  Nickles  found  that  a  solu- 
tion of  Fe.O,.a"H.O  inHIAq  in  presence  of  ether 
did  not  at  once  give  a  blue  pp.  with  K,reCyj 
(A.  Ch.  [4]  5,  161 ;  cf.  Ordway,  Avi.  S.  [2]  26, 
197).  A  solution  made  by  digesting  126  parts  I 
with  sufficient  iron,  filtering,  and  adding  63i)art3 
I,  gives  an  apple-green  pp.  on  addition  of  201 
parts  citric  acid  previously  neutralised  by  alkali 
carbonate  (Creuse,  Ph.  [3]  3,  953).  According 
to  Carius  a.  Wanklyn  (.4. 120,  70)  if  Fe  is  heated 
with  excess  of  I  until  a  little  I  is  vaporised,  and 
the  mass  is  allowed  to  cool  in  a  covered  crucible, 
I  is  suddenly  evolved,  and  the  residue  consists  of 
Fel... 

iron,  nitrides  of.  A  nitride  of  Fe,  Fe^N,, 
is  found  as  a  silver-like  lustrous  deposit  in  the 
lavas  of  Etna  (Silvestri,  P.  157,  105) ;  heated  in 
H  it  yields  Fe  and  NH3.  Finely-divided  Fe, 
prei^ared  by  heating  ferrous  oxalate  or  reducing 
Fe.,0,by  H,  takes  up  about  2  p.c.  N  when  heated 
in  "N  (Geuther  a.  Brieglet,  A.  133,  228  ;  Rog- 
stadius,  J.  pr.  86,  307  ;  Remsen,  Am.  3,  134). 
By  heating  Fe  in  NH,  the  Fe  increases  in  weight 
12-13  p.c.  and  becomes  brittle  (BerthoUet,  G.A. 
30,  378).  By  electrolysing  a  mixture  of  Nn,Cl 
and  a  ferrous  salt  a  lustrous  deposit  is  obtained, 
supposed  by  Kramer  to  be  a  nitride  of  Fe  with 
1-5  p.c.  N  (Ar.  Ph.  [2]  105,  284),  but  said  by 
Meidinger  (D.  P.  J.  163,  283)  to  be  an  Fe-NH, 
amalgam.  A  nitride  (or  nitrides)  of  iron  seems 
to  be  produced  by  heating  FeClj  or  FeCl,  in 
NH.,.  The  product  is  a  brittle,  grey-white, 
solid  ;  heated  alone  it  gives  N  and  Fe ;  heated 
in  H  it  gives  NH.,  and  Fe ;  it  is  slowly  and 
partially  decomposed  by  boiling  water  ;  sol. 
in  acids  with  formation  of  H,  ferrous  and  NH^ 
salts;  not  acted  on  by  CI,  Br,  or  I  in  presence  of 
H.^0  at  ordinary  temperatures,  but  when  heated 
ferric  and  NH,  salts  are  formed,  and  H,  and 
probably  also  N,  are  evolved.  The  formula 
Fe^Nj  agrees  with  most  of  the  analyses  ;  the 
formula  Fe,N.,  was  given  by  Stahlschmidt  (P. 
125,  37 ;  cf.  Rogstadius,  J.  pr.  86,  307  ;  Fremy, 
C.  R.  52,  321). 

Iron,  nitroprusside  of,  v.  vol.  ii.  p.  340. 

Iron,  nitrosulphides  or  nitrososulphides  of. 
In  1858  Roussin  obtained  a  salt  by  the  reaction 
of  NH,HS  and  ENG.,  on  FeCl.Aq,  which  con- 
tained Fe,but  in  which  Fe  could  not  be  detected 
by  the  ordinary  tests  (^1.  Ch.  [3]  52,  285). 
Proczinsky  (A.  125,  302)  obtained  tlie  same  com- 
pound by  adding  NH,HS  to  a  solution  of  a 
ferrous  salt  saturated  with  NO.  A  similar  salt 
was  obtained  by  Pavel  by  using  ICS  in  place  of 
NH,HS  {B.  12,  1407).  By  treating  these  salts 
with  alkali  others  were  obtained  more  or  less 
closely  related  to  the  original  salts.  The  com- 
pounds thus  obtained  were  analysed  and  ex- 
amined by  Roussin  (i.e.),  Proczinsky  {I.e.),  Rosen- 
berg {B.  3,  312  ;  12,  1715),  Demel  {B.  12,  461), 
and  Pavel  {B.  12,  1407,  1949  ;  15,  2600).  Rous- 
sin's  analyses  of  the  compound  formed  by  using 
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NHjHS  led  to  the  formula  Fe3S,H,(N0)j ;  to  the 
same  compound  Proczinsky  gave  the  formula 
Fe,S:,(NO),.2H.O  ;  and  Kosenberg  assigned  the 
composition  Fe„S,(N0)|„.4H.^0.  In  his  second 
paper  K.  showed  that  the  compound  prepared  by 
using  K  S  contained  K ;  this  was  confirmed  by 
Pavel.  All  the  observers  admitted  the  presence 
of  the  NO  group  in  thc^^e  compounds. 

Pavel  {B.  15,  2C00)  has  given  an  account  of 
the  compounds  of  which  Eoussin's  salt  is  the 
type,  and  has  indicated  what  appear  to  be  their 
relations  to  other  compounds  of  iron.  As  the 
compounds  contain  the  group  NO  in  addition 
to  S  they  are  better  called  nitroso-  than  nitro- 
sulphides.  Pavel  regards  the  nitroso-sulphides  of 
Fe  as  salts  of  acids,  the  acidic  radicles  of  which 
are  composed  of  Fe,  NO,  and  S ;  the  salts  may  be 
formulated  generally  as  derived  from  the  acids 
H„Fej(NO)„Sj.  P.  compares  the  fcrronitroso- 
sulphides  with  the  fcrronitrosocyanidcs  or  nitro- 
pmssidcs,  which  are  salts  of  H_,Fe(N0)Cy5  {v. 
Nilropriissides,  vol.  ii.  p.  310).  According 
to  P.  there  are  two  series  of  ferronitroso- 
sulphides  derived  from  the  two  acids  HFe|(NO),S., 
(or  H,Fe,(NO),jS,),  and  HFe(NO).,S  (or 
H;Fe.,(NO)^S.).  The  former  acid  has  been 
isolated,  the  latter  is  not  as  yet  known  in  the 
free  state.  The  two  series  may  perhaps  be  called 
ferrinilroso-  and  ferrotiitroso-sulphidcs.  In  the 
following  account  of  the  salts  Pavel's  formul.na 
are  adopted  :— 

Series  I.  Ferrinitrososulphides 
M'Fe,(NOKS,,. 

Potassium  fcrrinitrnsosnlpliide  KFe.,(N0),S3. 
A  solution  of  KHS,  made  from  44  grams  KOH  in 
400  CO.  water,  is  added  to  a  boiling  solution  of 
35  grams  pure  NaNO.^  in  400  c.c.  water,  the  mix- 
ture is  heated  just  to  boiling,  and  a  solution  of 
159  grams  ferrous  sulphate  in  1200  c.c.  water, 
to  which  a  drop  of  dilute  H^SOjAq  has  been 
added,  is  allowed  to  flow  into  it  with  constant 
stirring ;  the  liquid  is  kept  warm  on  a  water- 
bath,  and  is  shaken  from  time  to  time  until  a 
greenish-red  pp.  (of  Fe^O,,  FeO,  and  S)  forms  on 
the  sides  of  the  flask,  when  the  liquid  is  rapidly 
filtered,  a  little  dilute  KOHAq  is  added  to  it 
when  cold,  and  it  is  allowed  to  stand  for  48  hours. 
The  salt  which  separates  is  dissolved  in  water  at 
70  \  a  little  KOHAq  is  added  as  the  liquid  cools, 
and  the  crystals  thus  obtained  are  recrystallised 
in  the  same  way,  after  standing  48  hours  ;  the 
crystals  are  then  dried  over  H,SOj  in  vacuo  pro- 
tected from  the  light.  About  30  grams  of  the 
pure  salt  are  thus  obtained  (Pavel,  B.  15,  2601). 
If  more  KHS  is  used  than  directed  above  double 
sulphides  of  Fe  and  K  are  obtained  and  no  ni- 
trososulphide. 

KFe4(N0);S.,crystallises  in  large,  nearly  black, 
lustrous,  rhombic  prisms  ;  it  is  fairly  stable  in 
the  air;  decomposition  begins  at  c.  115°  with 
evolution  of  NO;  at  c.l.30^S,(NH,),SO.„NH,NO.„ 
&c.,  sublimxe  ;  heated  in  air  H._,0,  NO,  N,  SO,  are 
evolved,  and  the  residue  consists  of  FeS,  Fe^Oj, 
Fe.^Oj,  and  ICSO^;  strong  mineral  acids  evolve 
H,S.  Various  metallic  salts  form  metallic  sul- 
phides and  NO,  while  Fe  salts  remain  in  solution ; 
heated  with  alkali,  crystalline  Fe^O,  is  ppd.,  NO 
evolved,  and  ferronitrososulphide  KFe(NO)  ,S  is 
formed  (Pavel,  he).  KFe|(N0);S3  is  soluble  in 
about  2  parts  hot  water,  slightly  sol.  in  cold 
water,  very  sol.  with  decomposition  (Pavel,  B,  j 


12, 1410)  in  alcohol  or  ether  ;  tlie  salt  is  ppd.  by 
NH^Aq  or  KOHAq.  The  salts  of  this  series  do 
not  react  with  K.|FeCyg. 

The  following  salts  of  this  series  have  been 
isolated  :  NH|X,  BaX.„  CsX  (the  most  stable  salt 
of  the  sei-ies),  CaX„,  FeX.„  LiX,  MgX,„  EbX,  TlX 
(X  -  Fe  ,(N0)  ,S,).  The  Na  salt  is  formed  similarly 
to  the  K  salt ;  also  by  the  reaction  of  Na,CS, 
with  NaNO.,,  the  compound  Fe,S(NO)„.CS.,  said 
by  Ldw  (C'  G.  18G5.  948)  to  be  formed  iii  this 
reaction  does  not  exist  according  to  Pavel  (B.  15, 
2G03).  For  other  reactions  of  the  salts  of  the 
series  v.  Pavel,  B.  15,  2G04. 

Fcrrinitrososulpliydric  acid  HFe,(NO)-Sj 
seems  to  be  obtained  by  adding  a  slight  excess 
of  dilute  H.SO^Aq  to  a  dilute  solution  of  the  Na 
salt ;  it  is  insol.  in  water,  alcohol,  and  ether ; 
sol.  in  CHCl,  or  CS^.  The  acid  has  not  been 
obtained  pure  (P.,  I.e.). 

Series  II.  Ferronitrososiilphides 
M'Fe(NO),S.  These  salts  are  formed  by  the  action 
of  dilute  alkali  solutions  on  the  salts  of  Series  I. ; 
in  these  reactions  NO  is  evolved  and  Fe^03  ppd., 
but  NH.,  is  not  evolved  except  from  the  salt 
NH,Fej(N0),S3.  The  salts  of  Series  II.  are  very 
unstable ;  they  easily  pass  into  Series  I. ;  the 
Cs  salt  is  the  most  unstable  of  all ;  these  salts 
are  insol.  in  ether  (except  the  Fe  salt),  CS^  and 
CHCI, ;  they  decompose  in  the  air  with  separa- 
tion of  S  and  Fe.0.|  and  evolution  of  a  little  H_,S, 
the  solutions  then  have  an  alkaline  reaction,  and 
contain  salts  of  Series  I.  along  with  alkaline  ni- 
trite and  thiosulphate.  If  CO,  is  passed  into  a 
solution  of  K;|FeCys  and  the  K  salt  of  Series  TI. 
is  then  added,  NO  is  evolved,  S  and  Prussian 
blue  are  ppd.,  and  the  filtrate  contains  K,FeCys 
and  some  KNO,. 

Potassium  fcrronitrososulpliide 
KFe(NO)2S.2H,0  is  obtained  by  warming 
KFe,(N0j;S3  on  the  water-bath  with  dilute 
KOHAq,  washing,  and  drying  m  vacuo  over 
H  SO,  and  CaO  in  the  dark  ;  it  is  very  unstable, 
ana  can  be  obtained  approximately  pure  only  with 
difliculty  (P.,  B.  15,  2006).  By  warming  an  alco- 
holic solution  of  KFe(NO),S  with  considerable 
excess  of  EtI,  quickly  distilling,  washing  the  re- 
sidue first  with  water  and  then  with  aqueous  al- 
cohol, and  ci'ystallising  from  benzene,  ethijl  fer- 
ronitrososulphide (C._>H-)Fe(NO),S  is  obtained  in 
black,  lustrous,  monoclinic  crystals  (P.,Z.c.).  For 
a  discussion  of  the  probable  constitution  of  these 
nitrososulphides  and  a  comparison  of  them  with 
the  nitroprussides  v.  Pavel,  B.  15,  2G13. 

Iron,  oxides  of.  Three  oxides  of  iron  have 
been  isolated,  FeO,  Fe^O,,,  and  Fe.^O,.  The  mo- 
lecular weight  of  none  is  known  with  certainty, 
as  none  has  been  gasified.  FeO  and  re,03  are 
basic  oxides  ;  they  produce  salts  by  reactions  with 
acids,  of  the  forms  FeXj  and  FcXj,  X  =  CI,  NO3, 
SO  PO 

— !,  — J,  &c. :  FcO,  also  combines  with  some 
2       3  -  ' 

more  positive  metallic  oxides  to  form  compounds 
Fe,0.,.a;M"0,  which  are  usually  called  ferrites  [v. 
vol.  ii.  p.  547).  Fe.|0^  reacts  with  acids  to  form 
both  ferrous  and  ferric  salts,  FeX,  and  FeXj ; 
according  to  Lefort  a  few  salts  corresponding 
with  Fe^Oj  are  known,  e.g.  FcjCi,, 
Fe3(SO,),.2S03.15H,0  (v.  Ferroso-ferric  oxide, 
p.  61).  Besides  the  ferrites  a  series  of  ferrates 
is  known  {v.  vol.  ii.  p.  54C) ;  these  salts  are  of. 
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the  form  M'oFeO,;  they  may  be  regarded  as  salts 
of  the  hypothetical  ferric  acid  H.FeOj ;  the  an- 
hydride of  this  acid  would  be  FeO„  this  oxide  o£ 
iron  has  not  been  isolated,  but  the  corresponding 
oxide  of  Mn,  MnO.,,  is  known.  All  the  oxides  of 
Fe  form  hydrates  {v.  Iron,  hydratcd  oxides  of, 
p.  ol).  FeO  very  readily  and  rapidly  absorbs 
0  and  changes  to  Fe._,0..( ;  at  a  very  high  tempe- 
rature Fe^Oj  parts  -with  0,  and  is  reduced  to 
Fe.Oj. 

Ferrous  oxihE.  (Protoxide  of  iron.)  FeO. 
This  oxide  cannot  be  obtained  free  from  Fe,203 
by  ppn.  from  ferrous  salts  and  dehydrating  the 
pp. 

Preparation. — 1.  Pure  Fe.^0.,  is  heated  to  c. 
300^  in  a  stream  of  pure  H  (Wackenroder  a. 
Stromeyer,  Ar.  Ph.  3G,  27). — 2.  By  heating  fer- 
rous oxalate  out  of  contact  with  air  (Liebig,  A. 
95,  116;  Moissan,  A.  Ch.  [5]  21,  199).— 3.  By 
heating  Fe.O.,  for  '20  minutes  to  c.  500°  in  H  or 
CO,  or  in  CO  at  440'  for  G  hours  (Moissan,  I.e.). 

4.  By  heating  Fe  in  CO.  to  c.  1000='  (Moissan, 
I.e.). — 5.  By  adding  ferrous  oxalate  to  boiling 
KOHAq  (Bottger,  J.  j)r.  70,  239). 

Properties  and  Rcaetioiis. — An  ivory-black 
powder.  According  to  Moissan  {I.e.)  FeO  ob- 
tained by  heating  ferrous  oxalate,  or  reducing 
Fe.^Oj  in  CO  at  500°,  is  pyrophoric,  burns  to 
Fe^Oj,  and  decomposes  water  at  ordinary  tem- 
peratures ;  wliile  the  FeO  obtained  by  heating  Fe 
ill  CO.,  at  c.  1000°  is  nou-pyrophoric,  burns  to 
Fe,0.|,  and  does  not  decompose  water  at  100°. 
Siewert  (./.  1804.  266)  says  that  pyrophoric  FeO, 
produced  by  reduction  of  Fc^Oj  in  H,  becomes 
non-pyrojjhoric  by  remaining  in  an  atmosphere 
of  H  for  12  hours  after  cooling.  FeO  is  readily 
oxidised  to  Fe^O^  (cf.  Moissan,  sxipra).  It  dis- 
solves in  acids  to  form  ferrous  salts  FeX^,  X  =■  CI, 

NO.,  — &c. 

Combinations. — The  compound  FeO. ALO., oc- 
curs native  as  hcreynite,  and  FeO.Cr^O.,  as 
chrome-ironstone ;  magnetic  oxide  of  iron  may 
be  regarded  as  FeO.Fe,0,.  The  hydrate  FeO.H  ,0 
has  been  isolated  (v.  Hydrate  of  ferrous  oxide, 
p.  57). 

Fekroso-ferric  oxide.  (Black  or  magnetic 
oxide  of  iron.)  Fe.|0,.  This  oxide  occurs  native 
in  large  quantities  as  magnetite.  According  to 
Spring  (Bl.  [2]  50,  215)  it  is  produced  on  the 
surface  of  iron  which  has  been  subjected  to 
great  pressure  ;  the  formation  of  a  tiUn  of  this 
oxide  on  iron  rails  is  the  reason  why  the  surfaces 
of  the  rails  of  railroads  do  not  rust  (Spring,  I.e.). 
When  iron  is  strongly  heated  in  air  a  lilm  (liam- 
mer-scale)  is  produced  consisting  of  Fe^Oj,  mixed 
with,  or  combined  with,  Fe.^0., ;  the  outer  layer 
of  this  film  contains  a  large  quantity  of  Fe^O,, 
the  inner  layer,  which  is  blackish-grey  and  mag- 
netic, is  approximately  GFeO.Fe.Oj  (Mosander, 
P.  6,  35  ;  cf.  Berthier,  ^.  Ch.  r2]  27,  19  ;  Beaujen 
a.  Mene,  C.  R.  Gl,  1135  ;  Maumene,  Bl.  16,  25  ; 
Volcker,  W.  A.  B.  66,  193  ;  Glasson,  A.  02,  89). 

5.  G.  5-453  (Playfair  a.  Joule,  C.  S.  Mem.  3,  81)  ; 
5-3  at  16-5°  (Herapath,  P.  M.  64,  321).  S.G.  of 
magnetite  5'1  to  5'18  (Kopp ;  Kammclsberg). 
According  to  Moissan  (A.  Ch.  [5]  21,  223)  two 
varieties  of  Fe^O,  exist,  one  having  S.G.  4-86  ob- 
tained by  reducing  Fefi,  at  500°,  the  other  having 
S.G.  5-18  obtained  by  reducing  Fe^Ojat  a  higlicr 


temperature.  Bcrthelot  (A.  Ch.  [5]  23,  118)  de- 
scribes two  varieties,  one  with  S.G.  4-86  obtained 
by  heating  FeCO,  to  350°,  the  other  with  S.G 
5-5-9  obtained  by  highly  heating  the  first  in  N. 
Magnetite  crystallises  in  regular  octahedra,  iso- 
morphous  with  Mn.,0|  (liammelsberg).  C.E. 
•000029  (Kopp).  S.H.  2t°_99°  -10779  (Kegnault, 
A.  Ch.  [3]  1,  129).  H.F.  [Fe',0']  =  26,900 ; 
[FeO,Fe-0'']  =  8,800  (Berthclot,  A.  Ch.  [5]  23, 
118). 

PrejMvation.—l.  By  heating  FeCO.,  to  c.  350^ 
in  a  current  of  CO.,  (Berthelot,  A.  Ch.  [5]  23, 
118).— 2.  By  heating' FeCl,.2NH, CI  in  air  (Hauer, 
W.  A.  B.  13,  456).— 3.  By  heating  FcO  in  a 
gentle  stream  of  HCl  (Deville,  G.  R.  53,  199).— 
4.  By  melting  ferric  phosphate  with  3-4  pts. 
Na_SO,  (Debray,  C.  R.  52,  985).— 5.  By  melting 
CaCl,  with  ferrous  sulphate  in  a  closed  crucible 
(Kuhlmann,  C.  R.  52,  1283).-  6.  By  the  action 
of  FePj  on  boric  acid  at  a  high  temperature  in 
absence  of  air  (Deville  a.  Caron,  A.  108,  56).— 
7.  By  heating  FeCL  with  excess  of  Na^CO.,  to 
low  redness  and  washing  with  water  (Liebig  a. 
WOhler,  P.  21,  582).  -8.  By  heating  Fe  in  steam. 
9.  By  long-continued  heating  FcO,  to  white- 
heat  (Sidot,  C.  R.  09,  201).— 10. 'By  reducing 
Fe.O.,  in  CO  at  350°  for  about  an  hour  (Moissan, 
A.'Ch.  [5]  21,  223  ;  cf.  Birnie,  72.  T.  C.  2,  273  ; 
Ackermann  a.  Siirnstr.jm,  7J.  16,  783). — 11.  By 
dehydrating  Fe^O^.-rH^O  at  as  low  a  temperature 
as  possible  (v.  Hydrates  of  fcrroso-fcrric  oxide, 
p.  57). 

Properties  and  Reactions. — A  black,  magne- 
tic powder  ;  the  crystals  obtained  by  methods  4-7 
(supra)  are  black  octahedra.  According  to  Mois- 
san (A.  Ch.  [5]  21,  223)  and  Berthelot  (A.  Ch.  [5] 
23, 118),  Fe.Oj  obtained  by  heating  FeCO.,  in  CO., 
at  350°,  or  by  reducing  Fe.O,  by  CO  at  350°, or  by 
heating  reduced  Fe  in  H  saturated  with  H.,0,  or 
in  CO.,  at  440°,  has  a  lower  S.G.  than  'Fe.O^ 
produced  by  reductions  at  higher  temperatures, 
or  by  strongly  heating  the  first  variety  in  N  ;  the 
first  variety  is  said  to  be  easily  soluble  in  cone. 
HNO.,Aq,  and  to  give  Fe^O.,  when  heated  on  Pt 
foil  ;  the  second  variety  is  described  as  almost 
unacted  on  by  boiling  cone.  HNO.|Aq  and  as  un- 
changed to  Fe.jO.,  by  heat.  Fe.,0,  is  reduced  to 
Fe  by  heating  witli  C,  or  by  strongly  heating  in 
H.  With  a  little  HClAq  it  gives  FeCl.Aq  and 
Fe^O., ;  with  more  HClAq  it  gives  a  solution 
showing  the  reactions  of  both  ferrous  and  ferric 
chloride.  According  to  Lefort  (C.  R.  09,  179) 
Fe-jClg  is  obtained  by  cooling  a  solution  of 
Fe.|0^.a'H^O  in  excess  of  cone.  HClAq  and  eva- 
porating in  vacuo  over  H._.SOj  (;'.  Fcrroso-ferric 
chloride,  p.  56).  Lefort  (I.e.)  also  describes  a 
ferroso-ferric  sulphate— Fe.,0|.GS0^.15H.^0— ob- 
tained by  evaporating,  over  H^SO^,  solutions  of 
FcjOj  in  H.^SO, ;  he  says  that  arsenates  and 
phosphates  of  Fe.,0_,  also  exist;  the  solutions  of 
these  salts  are  decomposed  to  a  mixture  of  fer- 
rous and  ferric  salts  by  warming  to  60°-70°  (for 
hyrates  of  Fe^Oj  v.  Hydrates  of  ferroso-ferric 
oxide,  p.  57). 

Ferric  oxide.  (Peroxide,  sesquioxide,  or 
brown  oxide,  of  iron.)  Fe,0,.  Occurs  i  a'ive  in 
large  quantities  widely  distributed  as  red  liama- 
tite,  specular  iron  ore,  and  martite.  S.G.  natire 
5-2  to  5-28  (Rammelsberg ;  Kojip)  ;  calcined, 
5-135  (Playfair  a.  Jou'e,  C.  S.  Mem.  3,  80)  ;  ppd. 
5-959  at  16-5°  (Herapath,  P.  M.  64,  321).  S.H. 
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lo'-OS"  -10095  (RegnauU,  A.  Ch.  [3]  1,  129).  1 
C.E.  -00004  (Kopp).    Crystallises  in  hexagonal 
forms,  a:c  =  l:l-3li557  (Rammelsberg). 

Preparation. — 1.  By  ppg.  a  ferric  salt  by 
NH.,Aq,  thoroughly  washing,  and  strongly  heat- 
ing the  pp.— 2.  By  strongly  heating  ferrous  oxa- 
late in  air ;  Vogel  (/.  pr.  C3,  187)  says  this 
method  gives  a  very  pure  product. — 3.  By  heat- 
ing ferrous  carbonate  in  air. — 4.  By  strongly 
heating  ferrous  sulphate  in  air ;  the  product 
seems  always  to  contain  a  little  basic  sulphate 
unless  the  temperature  is  kept  very  high  for  a 
long  time. 

The  oxide  is  obtained  in  crystals  by  the  fol- 
lowing methods :— 5.  By  heating  a  mixture  of 
equal  parts  ferrous  sulphate  and  NaCl,  and 
•washing  with  water ;  the  temperature  must  not 
be  too  high,  else  some  'Fe.fi,  is  produced.— 0.  By 
heating  Fe^Oj  in  a  slow  stream  of  HCl  gas 
(Deville,  G.  R.  52,  1364) ;  in  a  rapid  current  of 
HCl,  FeClj  is  produced. — 7.  By  melting  Fefi^ 
with  CaClj  (Kuhlmann,  C.  B.  52,  1283).— 8.  By 
the  action  of  FeCl,  vapour  on  strongly-heated 
lime  (Daubr6,  C.  R.  49,  143).— 9.  By  melting 
Fe.Oj  with  borax  and  treating  the  fused  mass 
with  warm  dilute  HClAci  (Hauer,  W.  A.  B.  13, 
456). 

Properties. — A  reddish-brown,  very  hard, 
non-magnetic  powder;  extremely  hygroscopic; 
slightly  volatile  at  c.  3000°  (Eisner,  pr.  99, 
257).  According  to  Malaguti  a  magnetic  variety 
of  FcO,  exists  (A.  Ch.  [3]  69,214  ;  c/.Lallemand, 
A.  Ch.  [3]  69,  233 ;  Lawrence  Smith,  B.  8,  183). 

Reactions. — 1.  Heated  to  a  very  high  tem- 
perature Fe.Oj  is  partially  deoxidised  to  Fe,0, 
(Sidot,  C.  R.  69,  201).— 2.  Eeduced  by  heating 
in  hydrogen;  according  to  Moissan  (C.  R.  74, 
1296)  Fe.^O,  (prepared  from  ferrous  oxalate)  is 
reduced  to  Fe,Oj  by  heating  to  350°  for  an  hour 
in  H,  reduced  to  FeO  by  heating  to  500°  for  20 
minutes  in  H,  and  to  Fe  when  heated  in  H  at 
700'  (c/.  Siewert,  J.  1864.  265).  Wright  a.  Luff 
(C.  J.  33, 1)  found  that  the  temperature  at  which 
reduction  of  Fe  fi^  by  H  begins  varies  from  195° 
to  260°  according  to  the  physical  state  of  the 
Fe.^O,  used.— 3.  Eeduced  by  heating  in  carbon 
monoxide  ;  to  Fe,0^  at  350°,  to  FeO  at  500°,  and 
to  Fe  at  700°-800°  (M.,  I.e.;  cf.  Gruner,  C.  R. 
73,  28).  Temperature  at  which  reduction  begins 
varies  from  90°  to  220°  according  to  physical 
state  of  Fe^O.,  used  (W.  a.  L.,  Z.c.).— 4.  Reduced 
by  heating  with  carbon  to  Fe,Oj,  and  then  to  Fe 
which  combines  with  part  of  the  C  {v.  Iron,  car- 
bides of,  p.  53).  Reduction  begins  at  430°-450° 
(W.  a.  L.,  I.e.).  According  to  Parry  (C.  N.  27, 
313)  reduction  of  Fe;,0.|  by  C  in  a  vacuum  begins 
at  above  400° ;  at  1200°  c.  |  of  the  oxide  is  re- 
duced.— 5.  Eeduced  to  FeO  by  heating  in  a  mix- 
ture of  equal  volumes  of  carbon  monoxide  and 
dioxide  (Debray,  C.  R.  45,  1018).— 0.  A  mixture 
of  carbon  dioxide  and  cyanogen  (0  vols.  :  1  vol.) 
partially  reduces  Fefi^  to  Fe  at  C.  C00°-700° 
(Bell,  /.  1874.  266).— 7.  Heated  in  ammonia 
Fe^Nj  is  produced  (v.  Iron,  nitrides  of,  p.  59). 
8.  Chlorine  forms  FeClj  slowly  at  full  red-heat 
(Weber,  P.  112,  619).— 9.  Heated  with  sulphur 
SO2  and  FeS  are  produced  (Brescius,  D.  P.  J. 
192,  125). — 10.  Heated  strongly  in  a  rapid 
stream  of  hydrogen  chloride  FeClj  and  H^O  are 
formed  (Deville,  G.  R.  52, 1264).— 11.  Sulphu- 
retted hydiogen  docs  not  act  on  dry  rc;;0j ;  with 


1  moist  Fe,0,  (Fe,0,.j;H,0)  FeS,  S,  and  H.,0  are 
formed  (Wright,  C.  J.  43,  156  ;  Brescius,  D.P.J. 
192,  125). — 12.  Phosphoric  chloride  produces 
FeClj  which  then  combines  with  part  of  thePCl- 
forming  FeCl,.PCl,  (Weber,  /.  pr.  76,  410).— 13. 
Fe.,03  is  slowly  dissolved  by  acids,  the  more 
slowly  the  denser  the  specimen  of  Fe  fi^ ;  most 
easily  dissolved  by  16  times  its  weight  of  a 
boiling  mixture  of  8  pts.  H.SOj  and  3  pts.  H,0 
(Mitscherlich,  J.  pr.  81,  108).  .  After  strongly 
heating  with  alkalis,  alkaline  carbonates,  or 
acid  sulphates,  Fe.^0,,  is  readily  dissolved  by 
acids. — 14.  Fe  O;,  readily  parts  with  O  when 
heated  with  oxidisable  organic  compounds,  on 
exposure  to  air  0  is  again  taken  up  (Robin,  C.  R. 
49,  500;  Grager,  A.  Ill,  124).  Moist  FeA 
{Fefi^.xKfi)  in  presence  of  ordinary  air  serves 
as  an  oxidiser  of  various  vegetable  matters,  e.g. 
wood  (Kuhlmann,  D.  P.  J.  155,  31;  cf.  P. 
Th6nard,  C.  R.  49,  289). 

Combinations. — 1.  Fe.^O^  is  extremely  hygro- 
scopic ;  it  forms  several  hydrates  by  combining 
with  water.  For  conditions  of  formation,  com- 
position, and  properties  v.  Hydrates  of  ferric 
oxide,  p.  57. — 2.  With  some  more  positive  me- 
tallic oxides  to  form fcrrites  (q.v.  in  vol.  ii.  p.547). 

Hypothetical  feerio  anhydride.  (?FeOj. 
This  oxide  has  not  been  isolated,  but  a  number 
of  salts  are  known,  which  are  best  regarded  as 
derived  from  the  hypothetical  acid  HJFeO,,  of 
which  FeOj  would  be  the  anhydride.  These 
salts  are  described  under  the  heading  Ferrates 
(vol.  ii.  p.  546).  In  addition  to  the  descriptions 
there  given  it  is  to  be  noted  that  when  air  is 
blown  into  hot  cone.  NaOHAq  containing  c.  34 
p.c.  NaOH,  a  perceptible  quantity  of  Fe  is  dis- 
solved to  form  a  colourless  liquid,  from  which 
Fefi.^.xHfi  slowly  separates  (Zirnit6,  Chcm. 
Zeitung,  12,  355) ;  possibly  the  solution  con- 
tains a  ferrate  of  Na,  or,  according  to  the  sug- 
gestion of  Z.,  a  perferrate  NaFeOj  (?). 

Iron,  oxybromides  of.  Oxybromides  of  Fe 
are  said  to  be  formed  by  evaporating  FeBr|Aq, 
and  by  the  action  of  Fe.^.xH.^O  on  FeBr.jAq  or 
HBrAq  (Ordway,  J.  pr.  76,  19;  B6champ,  A.  Ch. 
[3J  57,  296  ;  Scheufelen,  A.  231,  157). 

Iron,  oxychlorides  of.  The  oxychlorides  of 
Fe  are  numerous  and  of  complex  composition  ; 
they  belong  to  the  form  xFeCl^.yFefi^.zIlfi. 
They  are  divided  into  two  classes,  those  which 
are  soluble  in  water,  and  those  which  are  in- 
soluble. 

Soluble  oxychlorides.  Prepared  by  di- 
gesting freshly  ppd.  Fefi,.x'B.p  in  FeCl.,Aq ;  also 
by  digesting  excess  of  Fe^.xH.^O  in  HClAq. 
By  the  former  method  Ordway  obtained 
2FeCl.,.23Fe,03  (J.  pr.  76,  19).  By  the  second 
method  BSchamp  (A.  Ch.  [3J  51,  296)  obtained 
liquids  containing  FeCl,  and  Fe,0.,  in  ratio  2:5,' 
1:3, 1:4,  and  1:5.  All  these  solutions  evaporated 
at  c.  40' give  residues  soluble  in  water;  solutions 
containing  more  Fe^O^  than  the  foregoing  (up  to 
lOFe^Oj)  give  residues  on  evaporation  which  are 
insol.  in  water.  Solutions  of  soluble  oxychlorides 
are  not  decomposed  by  dilution  or  heating,  but 
addition  of  various  acids  and  salts  causes  ppn. 
of  Fefi3.xFL.fi,  mixed  with  oxychlorides,  which 
are  soluble  in  water.  From  solutions  of  soluble 
oxychlorides  NH^Aq  ppts.  Fe_,0;j.xH_,0  free  from 
chloride,  whereas  the  pp.  obtained  from  the 
insol.  oxychlorides  contains  chloride. 
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Insoluble  oxy chlorides.  Prepared  by 
oxidation  of  FeCl  Aq,  by  exposure  to  air  or  by 
HNO.,  in  presence  of  a  little  HCl  (B^ohamp,  I.e.). 
To  saturated  FeCl  Aq,  HCl  is  added  in  less  propor- 
tion than  3HC1  to  FeClj ;  the  solution  is  heated 
to  100",  and  HNO.Aq  is  gradually  added  ;  a 
violent  reaction  occurs,  the  nearly  black  liquid 
becomes  yellow,  and  oxyclilorides  sepai'ate  which 
are  insol.  in  water.  The  composition  of  these 
oxychlorides  varies  according  to  the  tempera- 
ture and  the  proportion  of  HCl  used.  Insol. 
oxychlorides  are  also  formed  by  adding  alkali  to 
FeCljAq  in  quantity  insullicient  for  complete 
ppn.  These  oxychlorides  vary  in  colour  from 
yellow  to  brown  ;  they  are  slowly  soluble  in 
UClAq ;  when  heated  they  lose  H^O  and  HCl. 

Iron,  oxyfluoride  of  13y  adding  NH,Aq  to 
a  solution  of  FeF,  a  yellow  salt  of  the  composi- 
tion 2FeF3.3Fe„03.4H.,0  is  obtained  (Deville, 
^.C/t.  [3]  49,  85). 

Iron,  oxysulphide  of.  According  to  Ram- 
melsberg  (P.  121,  339)  the  product  obtained  by 
heating  Fe.,03  in  H,S  gas  to  near  redness  is 
3Fe,S3.Fe,03. 

Iron,  reduced.  Fcmiin  rcclactum.  Very 
finely  divided  Fe  is  obtained  by  reducing  Fe^O, 
in  a  stream  of  pure  H.  Pieduced  iron  is  very 
readily  oxidised ;  commercial  specimens  generally 
contain  40  p.c.  or  more  of  oxide. 

Iron,  phosphides  of.  Meyer  in  1780,  and 
Bergmann  somewhat  later,  obtained  a  phosphide 
of  Fe  ;  supposing  it  to  be  a  new  metal  they  called 
it  Hydrosiderum  [Bcrl.  Ges.  d.  naitirforsch. 
Frcundc  [1781]  2,  331 ;  Bergraann's  Opiisc.  3, 
109).  Several  Fe  phosphides  have  been  de- 
scribed. According  to  Freese  (P.  132,  225)  only 
three  exist,  Fe-jP^,  FeP,  and  Fe.^P.  They  are 
non-magnetic  and  almost  infusible  ;  unchanged 
by  cold  HClAq,  slowly  acted  on  by  boiling  HCIAq 
giving  f  of  their  P  as  phosphoric  acid  and  §  as 
PH , ;  oxidised  at  ordinary  temijerature  by  HNO3 
and  aqua  rcgia. 

Fe.P,.  By  heating  FeS ,  in  PH,  gas  (H.  Rose, 
P.  G,  212  ;  24,  333) ;  also"  by  heating  reduced 
Fe  or  FeCl,  in  PH3  (Freese,  I.e.).  A  blue-grey 
powder,  S.G.  5-04 ;  loses  P  by  heating  in  11  or 
CO,  probably  forming  FeP. 

FeP.  By  heating  FeS  in  PH3  for  a  long  time 
(Freese,  I.e.) ;  also  by  passing  a  mixture  of  H 
and  P  vapour  over  strongly-heated  Fe^O^,  and 
by  the  action  of  PH,  on  FeCl,  (H.Rose,  I.e.).  A 
black  crystalline  mass ;  not  acted  on  by  HNO3 
or  HCIAq,  nor  by  I. 

Fe.^P.  7  parts  dry  FePOj  with  1  part  lamp- 
black are  covered  with  a  layer  of  NaCl  and  heated 
to  whiteness,  and  the  fused  mass  is  treated  with 
HCIAq  ;  Fe^^P  remains  as  a  grey  crystalline  solid ; 
S.G.  5-74  ;  unchanged  by  heating  in  H,  CO,  or 
CO,  (Freese,  I.e.). 

The  following  phosphides  have  been  described 
in  addition  to  those  mentioned ;  according  to 
Freese  they  are  not  definite  compounds  :— Fe  ,P 
(Hvoslef,  A.  100,  99) ;  Fe.P^  (Schenk,  C.  J.  [2] 
11,  826);  Fe^P,  (Struve,  J.  pr.  79,  321);  FeP^ 
(Sidot,  C.  R.  74,  1425). 

Iron,  salts  of.  Two  series  of  Fe  salts,  ob- 
tained by  replacing  H  of  acids  by  Fe,  are  known  ; 
ferroiis  salts  FeX.,,  and  ferric  salts  FeX,  (X^Cl, 

&c.,  K0„  &c.,-^S  &c.,         dc).    The  ferric 


salts  are  the  more  stable  ;  as  a  class  ferrous  salts 
are  readily  oxidised  to  FeX,.  Both  series  con- 
tain many  well-marked  and  very  definite  com- 
pounds. Lcfort  (C  R.  69,  179)  asserts  the  ex- 
istence of  a  few  salts,  e.g.  chloride,  sulphate, 
phosphate,  cori  esponding  to  Fe^O^  (v.  Ferroso- 
fcrric  oxide,  p.  01).  Ferrous  salts  are  usually 
obtained  by  dissolving  Fe  in  various  acida,  or  in 
the  cases  of  the  insol.  salts  by  double  decompo- 
sition from  FeSO, ;  they  are  for  the  most  part 
sol.  in  water  ;  a  few  basic  ferrous  salts  are  known, 
but  the  greater  number  are  normal  salts.  Many 
double  ferrous  salts,  especially  with  the  alka& 
sulphates,  have  been  isolated  ;  many  ferrous  salts 
are  isomorphous  with  the  corresponding  salts  of 
Co,  Ni,  Mn,  Zn,  and  Mg.  A  double  ferrous-alu- 
minium sulphate,  FeSOj,  A1.^3SO,.24K^O,  is  said 
to  exist  and  to  be  isomorphous  with  the  alums. 
Ferric  salts  are  generally  prepared  by  dissolving 
Fe.fi^.xHO  in  the  different  acids  ;  many  basic, 
and  numerous  double,  ferric  salts  are  known ; 
the  double  salt  (NH,),SO^.Fe.(SO,),.24H  0  be- 
longs to  the  class  of  alums.  The  ferric  salts  are 
generally  analogous  to  the  persalts  of  Al,  Cr,  Co, 
Ni,  and  Mn  (c/.  Iron  group  of  Ei^EirENTs).  The 
following  list  comprises  the  more  important  raits 
of  Fe  derived  from  oxyacids ;  for  details  v.  Car- 
bonates, Nitrates,  Sulphates,  &c.  :  antimonates, 
arsenates  and  -ites,  borates,  bromates,  carbonates, 
chlorates,  chromatcs,  hypophosphite,  iodates, 
molybdates,  niobates,  nitrates,  perchlorates, 
periodates,  pihosphatcs  and  -ites,  sclcnatcs  and 
-ites,  silicates,  sulphates  and  -ites,  tantalates, 
tellurates  and  -ites,  thiosulphates,  litanates, 
tungstates,  vanadates. 

Iron,  selenides  of.  Selenides  of  Fe  seem  to 
beobtained  (1)  by  passingSe vapouroverstrongly- 
heated  Fe  ;  (2)  by  heating  the  product  obtained 
in  (1)  with  Be  (Berzelius) ;  (3)  by  method  (2) 
covering  the  mass  with  borax,  Little  {A.  112,  211) 
obtained  Fe.,Sej  thus,  S.G.  6-38  ;  (4)  by  ppg.  Fe 
salts  by  H,,Se  (Reeb,  J.  Ph.  [41  9,  173).  By 
heating  Fe  tilings  with  Se  to  re  b  ess  Divers  a. 
Shimidzu  (C.  J.  47,  441)  obtained  FeSe,  resem- 
bling FeS  in  appearance  ;  with  acids  yields  H^^Se. 

Iron,  selenocyanides  of.  None  has  been  iso- 
lated ;  Crookes  (G.  J.  4,  12)  mentions  various 
reactions  which  do  not  yield  a  definite  salt. 

Iron,  silicide  of.  It  is  doubtful  whether  any 
definite  compound  has  been  isolated.  Silicides 
are  apparently  formed  (1)  by  heating  Fe  with  Si 
(Deville  a.  Caron,  G.  R.  45,  103)  ;  (2)  by  the  ac- 
tion of  molten  Fe  on  silicates.  Hahn  {A.  129, 
57)  obtained  a  body  approximately  Fe,Si  by 
fusing  CO  parts  Na,SiF„,  20  parts  Na,  GO  parts 
Zn,  and  22  parts  steel,  under  NaCl.  Other  bodies, 
approximately  Fe.Si  and  FcjoSij,  are  described  by 
Deville  a.  Caron  {I.e.)  and  Hahn  {I.e. ;  c/.  Bous- 
singault,  A.  Gh.  [.3]  IG,  15). 

Iron,  silicofluoride  of,  FeSiF^ ;  v.  Ferrous 
fluoride,  p.  5G. 

Iron,  sulphocyanides  of,  v.  vol.  ii.  p.  350. 

Iron,  telluride  of.  Produced  by  reducing  fer- 
rous tellurite  in  H  (Berzelius). 

Iron,  sulphides  of.  Four  are  known,  FeS, 
FCjS,,  Fe.S,,  andFeSj;  a  subsulphide,  Fe.,S,  also 
probably  exists.  According  to  Gauticr  a.  Hallo- 
peau  {G.  R.  108, 80G)  a  yellow-grey  lustrous  body, 
Fe^Sj,  is  formed  by  heating  Fe  in  CSj  for  several 
hours  at  1300^-1400°. 

Iron  sunsuLPniDE  Fe.^S.    Said  by  Arfvedson 
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IRON,  SULPHIDES  OF. 


(P.  1,  72)  to  De  produced,  as  a  greyish-black  pow- 
der, by  heating  dry  FeSO^  in  H. 

Ferrous  sulphide  FeS.  (Iron  monosulphide 
ox  protosulphidc.)  Occurs  sometimes  in  meteor- 
ites ;  also  in  combination  with  NiS. 

Formation.-  1.  By  heating  FeS.^  with  Fe 
until  the  mass  is  thoroughly  molten. — 2.  By  re- 
ducing FeS.,  in  H. — 3.  By  the  reduction  of  Fe.^Oj 
or  ferric  salts  by  decomposing  organic  matter  in 
presence  of  sulphates  (Chevreul,  C.  R.  43,  218). 
4.  By  gently  heating  a  mixture  1  part  S  with  If 
parts  Fe  filings  moistened  with  water  ;  if  a  con- 
siderable quantity  of  such  a  mixture  is  made 
into  a  paste  with  water  and  covered  with  earth, 
the  mass  after  a  time  becomes  red  hot  and 
evolves  much  steam  which  throws  up  the  earth 
with  some  violence. — 5.  By  strongly  heating 
Fe.,03  or  a  ferric  salt  in  H.,S  (Sidot,  C.  R.  66, 
1257  ;  c/.  Carnot,  Bl.  [2]  32, 162).— 6.  By  heating 
a  mixture  of  Fe.O.,  and  S  in  H  (Rose,  P.  110, 
120). — 7.  By  heating  to  redness  a  mixture  of 
Fe^Oj  and  excess  of  Na.S.Oj  (Gibbs,  Am.  S.  [2] 
37,  346). 

Preparation. — 1.  A  mixture  of  3  parts  Fe 
filings  and  2  parts  S  is  strongly  heated  in  a 
covered  crucible  until  the  whole  mass  is 
thoroughly  melted ;  if  the  temperature  is  not 
high  enough  some  Fe  remains  and  some  Fe^S  ,  is 
formed. — 2.  A  white-hot  rod  of  iron  is  plunged 
into  molten  S ;  the  FeS  formed  flows  oH ;  the 
operation  is  repeated  as  long  as  any  S  remains 
(Gahn  ;  Eammelsberg,  B.  B.  1862.  681).— 3.  By 
ppg.  a  ferrous  salt  by  an  alkali  sulphide,  pre- 
ferably NHj  sulphide. 

Properties. — FeS  prepared  in  the  dry  way  is 
yellow-brown,  lustrous,  metal-like  solid,  crystal- 
lising in  hexagonal  prisms,  S.G.  4-69.  Non-mag- 
netic ;  not  changed  by  heating  out  of  contact 
with  air  or  in  H.  FeS  prepared  in  the  wet  way 
is  an  amorphous,  greenish  black  powder,  which 
on  gently  heating  in  air  is  partly  changed  to 
FeSOj ;  it  is  slightly  soluble  in  water.  By  ppg. 
FeS  in  a  very  dilute  solution,  and  then  dialysing 
away  the  other  products  of  the  reaction,  Wins- 
singer  (Bl.  [2]  49,  452)  obtained  a  very  dilute  so- 
hition  of  colloidal  FeS  ;  the  solution  was  green- 
ish-brown, oxidised  and  coagulated  very  readily. 

Reactions. — FeS  prepared  in  dry  way: 
1.  Heated  in  hydrogen,  or  out  of  contact  with  air, 
is  unchanged. — 2.  Heated  in  steam  evolves  H 
and  H.^S,  and  leaves  a  black  magnetic  mass  con- 
taining Fe,0,  (Regnault,  A.  Ch.  [3]  62,379).— 

3.  Heated  strongly  in  air  forms  Fe  .O ,  and  SOj. — 

4.  With  dilute  hydrochloric  or  sulphuric  acid 
evolves  H^S,  and  forms  FeCl,  or  FeSO,.—  5.  Oxi- 
dised by  nitric  acid. — 6.  Heated  with  chlorine 
from  S._,C1.,  and  FeCl^. 

FeS  prepared  in  the  wet  way:  7.  Oxi- 
dises in  air  at  ordinary  temperature,  forming 
Fe.,0,.xH20,  S,  and  a  little  basic  Fe  sulphate 
(Wagner,  D.  P.  J.  192,  131).— 8.  Slightly 
soluble  in  water;  re-ppd.  by  NH,HS. — 9.  Soluble 
in  sulphurous  acid  solution,  also  in  potassium 
cyanide  solution  (Goueront,  C.  R.  75,  1276). — 
10.  Slightly  soluble  in  solutions  of  alkaline  sul- 
phides.— 11.  Very  easily  decomposed  by  acids, 
with  evolution  of  HjS. 

Ferroso-ferric  sulphide  FcaS^.  (Magnetic 
sidphide  of  iron.)  Occurs  native  as  magnetic 
pyrites  in  hexagonal  crystals,  S.G.  4-51  to  4-64  ; 
the  composition  may  be  expressed  as  xFeS.FejSj, 


j  a;  is  very  seldom  =  1,  generally  =  5  and  0.  The 
first  product  of  the  action  of  H^S  on  strongly 
heated  re,0,  is  Fe.,Sj,  but  this  decomposes  to 
FeS  (Sidot,  C.  R.  6(3,  1257). 

Ferric  sulphide  Fe_,S-,.  (Sesquisulphide  of 
iron.)  By  heating  a  mixture  of  powdered  FeS 
and  S  to  redness,  or  by  passing  H,S  over  Fe.Oj 
at  100°  (Berzelius,  P.  7,  393).  '  A  greenish- 
yellow  mass ;  magnetic  according  to  Proust 
(Seller.  J.  10,  54) ;  non-magnetic  according  to 
Berzelius  (I.e.).  When  heated,  gives  Fe.,S,; 
when  moist  soon  changes  to  a  mixture  of  S  and 
Fc.Oj ;  decomposed  by  dilute  acids  forming 
ferrous  salts,  H.^S,  and  H.^S.a-S. 

Combines  with  Fe.^O.,  when  heated  with  it. 
The  product  of  the  reaction  of  H^S  on  Fe^O.,  at 
somewhat  above  100^  is  Fe.O^.SFe.S,  according 
to  Rammelsberg  (P.  121,  337).  Combines  with 
CuS  to  form  CuS.Fe.S.,;  also  with  K,S,  Na,S, 
Ag_,S.  These  compounds  may  be  regarded  as 
sitlpjhoferritcs;  they  belong  to  the  form  M'JFe.^S,, 
and  are  produced  by  fusing  1  part  Fe  filings  with 
5 -0  parts  S  and  5-6  parts  alkaline  carbonate; 
the  Ag  salt  is  obtained  by  adding  AgNO^  to  the 
K  salt  suspended  in  water  (v.  Schneider,  P.  130, 
460 ;  Preis,  J.pr.  107, 10).  Fe.S,  is  said  to  form 
a  hydrate,  Fe^S3.3H.,0,  a  greenish-black  pp.  ob- 
tained by  adding  NH|HSAq  to  a  ferric  solution 
containing  an  oxidiser  such  as  CI  or  a  hypo- 
chlorite (Phipson,  C.  N.  30,  139). 

Iro.n  disulphide  FeSj.    (Iron  pyrites.) 

Occurrence. — In  large  quantities;  in  regular 
crystals  as  yellow  pyrites,  and  in  rhombic  crys- 
tals as  ivhite  pyrites. 

Formation. —  1.  By  slowly  heating  a  mixture 
of  Vcfl.,,  S,  and  NH,C1  (Wohler,  P.  37,  238).— 
2.  By  the  action  of  CS,  on  Fe.^0.,  (Schlagden- 
hauffen,  Ph.  [3]  34,  175).— 3.  By  heating  Fe, 
orFe.Oj,  with  SO.Aq  in  a  sealed  tube  to  200' 
(Geitner,  A.  129,  350).— 4.  By  passing  H,S  over 
an  oxide  or  chloride  of  Fe  at  a  temperature  above 
100'  but  below  redness. — 5.  By  the  action  of  or- 
ganic matter  on  water  containing  Fe  and  sul- 
phates in  solution. — 6.  Glatzel  (B.  23,  37)  ob- 
tained crystals  of  FeS^  by  strongly  heating  FeClj 
with  P,S^. 

Preparation. — 1.  An  intimate  mixture  of 
2  parts  FeS  and  1  part  S,  or  of  1  part  I'e  with 
1|  parts  S,  is  heated  in  a  retort  to  a  temperature 
somewhat  under  red  heat,  and  the  product  is 
treated  with  dilute  HClAq  (Berzelius)  ;  below 
100°  the  chief  product  is  Fe  S.,,  and  at  red  heat 
Fe,S,  is  formed.  — 2.  By  mixing  an  alkaline  per- 
suiphide  solution  with  FeCl^Aq  at  180°  or  with 
FeSO.Aq  at  165°  (Senarmont,  A.  Ch.  [3]  30, 129). 

Properties. — A  bulky  dark-yellow  powder,  or 
crystallised  in  small  brass-yellow  cubes  and  octa- 
hedra.  Not  magnetic.  The  rhombic  form  of  FeS^ 
oxidises  in  moist  air  forming  FeSO,,  S,  andH.SO^. 

Reactions. —  1.  White  iron  pyrites,  finely-di- 
vided yellow  pyrites,  or  FeS.2  prepared  in  the 
wet  way,  oxidise  in  air,  forming  chiefly  FeSO^, 
and  at  higher  temperatures  SO.^  and  Fe.^Os. — 
2.  Calcined  with  carbon,  gives  CS^. — 3.  Not 
acted  on  by  dilute  acids ;  but  decomposed  by 
cone,  hydrochloric  acid,  giving  H^S  and  S.— 
4.  Oxidised  by  heating  with  cone,  nitric  acid. 

M.  M.  P.  M. 

IRON  ALUMS 

K.,[or  (NH,)JSO,.Fe,(SO,)3.24H,0,  v.  Aluks, 
vol.  i.  p.  148 ;  and  Sulphates.      M.  M.  P.  M. 


IRON  GROUP 

IRON  GROUP  OF  ELEMENTS.     The  four 

elements,  Ikon,  Nickel,  CobaijT,  and  Manganese, 
are  more  or  less  closely  connected.  Fe,  Ni,  and 
Co  occur  in  meteorites,  some  of  which  also  con- 
tain minute  quantities  of  Mn.  The  chief  ores 
of  Fe  and  Mn  are  oxides,  carbonates,  and  sul- 
phides, of  Ni  and  Co  sulphides  and  arsenides. 
Fe  has  been  known  and  used  for  ages ;  Ni,  Co, 
and  Mn  have  been  known  from  about  the  middle 
of  the  eighteenth  century.  The  name  iron  is  pro- 
bably a  form  of  the  Sanscrit  word  ayas  ( =  metal) ; 
the  names  ?itcA-eZ  and  co6aZ<  are  derived  from  terms 
used  by  miners  in  the  Middle  Ages  to  express 
false  or  spurious  metals,  or  minerals  from 
which  no  useful  metals  could  be  obtained ;  man- 
ganese is  said  to  be  a  corruption  from  mag- 
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nnsia  nigra,  a  name  long  giren  to  the  mineral 
pyrolusite.  Compounds  of  Fe  occur  in  large 
quantities,  widely  distributed  ;  compounds  of 
Mn  are  not  so  common,  nor  so  widely  dis- 
tributed ;  and  compounds  of  Ni  and  Co 
occur  only  sparingly.  Fe,  Ni,  Co,  and  Mn  are 
obtained  by  reducing  the  oxides  with  char- 
coal at  high  temperatures.  The  metals  are 
all  hard,  lustrous,  fairly  malleable  and  ductile  ; 
they  crystalhse  in  the  regular  system ;  they 
are  more  or  less  magnetic ;  they  are  unacted 
on  by  dry  air,  but  oxidise  slowly  in  moist  air ; 
they  decompose  steam,  and  react  with  acids 
to  form  salts.  The  following  table  presents 
some  of  the  characteristic  properties  of  the  four 
metals : — 


MAKGAN'KSK 

U40N 

NICKEL 

COBALT 

Atomic  weights. 

55 

55-9 

58-6 

58-8 

Melting-points 
(approx.) 
Spec,  gravs. 
(approx.) 
Atom,  weight. 
Spec,  grav, 
(approx.) 

Occurrence  and 
Preparation. 


Physical 
perties. 


pro- 


Chemical  pro- 
perties. 


One  compound  of  Mn  (MnCl,),  and  two  of  Fe  (FeCh  and  FeCl^)  have  been 
gasified  ;  no  Ni  or  Co  compounds  have  been  gasitied ;  specific  heats  of  the  four 
metals  have  been  directly  determined.    Molecular  weights  unknown. 


1800°-I900° 
8 

6-9 


Occurs  chiefly  as 
MnOj.  Obtained 
by  reducing  the 
oxides  by  C  at  a 
high  temperature; 
Also  by  reducing 
the  chloride  or 
fluoride  by  Na. 


Greyish  -  white, 
brittle,  very  hard, 
lustrous,  magne- 
tic. Melts  above 
M.P.  of  Fe. 


Vol.  III. 


Oxidises  easily  in 
air ;  Mn  obtained 
by  reducing  chlor- 
ide by  Na  is  said 
not  to  tarnish  in 
ordinary  air.  Oxi- 
dised by  heating 
in  air.  De- 
composes steam  ; 
said  to  decompose 


IGOO" 
7-8 
7-2 


Chiefly  as  Fe.Oj, 
Fe,Oj,  and  FeCOj. 
Obtained  by  redu- 
cing Fe^O ,  by  C,  or 
CO,  at  a  high  tem- 
perature ;  also  by 
reducing  FcO,  or 
Fe304  in  H,  and  by 
electrolysis  of 
FeSO.Aq. 

Lustrous,  greyish- 
white,  very  tena- 
cious ;  crystallises 
in  regular  cubes 
and  octahedra ; 
magnetic.  Ordi- 
nary iron,  contain- 
ing from  -2  to  '5 
p.c.  C,  is  very  hard, 
malleable,  and 
fairly  ductile.  Fe 
obtained  by  reduc- 
tion of  Fe,0,  in  H 
below  G00°  is  pyro- 
phoric.  By  electro- 
lysis of  FeSOjAq  a 
soft,  amorphous, 
brittle  mass  is  ob- 
tained. 

Unchanged  in  dry 
air ;  in  moist  air 
forms  Fe.Oa-xH.O; 
heated  in  air  or  0, 
burns  to  Fe,0,,  and 
FcjOj.  Decora- 
poses  steam,  form- 
ing Fe^Oj  and  H. 
Dissolves  in  dilute 
acids,  almost  in- 


1500° 
8-0 
C-6 


Chiefly  aa  NiAs 
and  NiAsS.  Ob- 
tained by  reducing 
NioOj  by  C  at  a  high 
temperature,  or  by 
heating  in  H. 


Silver-white,  very 
tenacious,  hard, 
ductile,  malleable ; 
magnetic  up  to 
c.  L'50°;  crystal- 
lises in  reguhxr 
cubes  and  octahe- 
dra. 


Unchanged  in  ordi- 
nary air;  heated 
in  air  or  O  burns 
to  NiO  or  Ni.O, 
according  to  the 
temperature.  De- 
composes steam  at 
red  heat.  Dissolves 
in  dilute  acids,  but 
is  unacted  on  by 


1500" 
8-6 
6-8 


Chiefly  as  CoAs.,, 
and  CoAsS.  Ob- 
tained by  redu- 
cing CojO^  by 
heating  with  0 
or  in  IL 


Steel-grey,  1ns- 
trous,  hard,  very 
ductile  at  red 
heat  and  up- 
wards ;  some- 
what malleable; 
magnetic ;  crys- 
tallises in  regu- 
lar cubes  and  oc- 
tahedra. 


Unchanged  in  or- 
dinary air;  heated 
in  air  or  O  burns 
toCOjO,.  Decom- 
poses steam  at  red 
heat ;  decomposes 
NHj  to  N  and  H. 
Dissolves  in  di- 
lute acids,  but  is 
unacted    on  hj 


IRON  GROUP  OF  ELEJklENTS. 

Table — continued. 


MAXGANESS 


cold  water  slowly. 
Dissolves  in  dilute 
acids ;  hardly 
acted  on  by  cold 
coric.H.^S04.  Com- 
bines directly  with 
CI  and  Br.  No 
simple  cyanide  of 
Mn  is  known  ;  but 
the  acid  H^MnCy,. 
and  salts  derived 
from  it,  and  also 
salts  of  the  hypo- 
thetical acid 
HjMnCys,  li^ive 
been  isolated. 
With  acids  forms 
two  series  of  salts, 
MnX,  and  MnXj, 
of  which  the  man- 
ganous   salts  (X 

=  Cl,^\&c.)  are 

the  more  stable. 
Besides  the  oxides 
corresponding  to 
the  salts  (MnOand 
Mn^Os)  other  aci- 
dic oxides,  MnOj 
and  Mn^O,,  have 
been  isolated ;  the 
acid  HMnOj,  and 
numerous  salts  of 
this  acid,  are 
known ;  salts  of 
the  hypothetical 
acid  HJInO.,  are 
also  numerous. 
.  Atom  of  Mn  is  diva- 
lent in  the  gaseous 
molecule  MnCl^. 


IRON 


sol.  in  cold  cone. 
HjSOj ;  unacted 
on  by  cold  cone. 
HNO3.  Combines 
directly  with  CI, 
Br,  and  I ;  also 
with  0,  and  pro- 
bably with  H  and 
N.  No  simple  cya- 
nide is  known,  but 
a  large  number  of 
ferro-  and  ferri- 
cyanides,  and  also 
the  acids  H,FeCyg 
and  HjFeCy^,  have 
been  isolated. 
Some  ammonio- 
compounds  are 
known.  Eeacts 
with  acids  to  form 
two  series  of  salts, 
FeX,  and  FeX„  of 
which  the  ferric 

salts  (X  =■-  CI, 

&c.)  are  the  more 
stalile.  Ferrates, 
M',FeOj,  are  also 
known,  but  neither 
the  corresponding 
acid  nor  anhydride 
has  been  isolated. 
Atom  of  Fe  ap- 
pears to  be  diva- 
lent and  trivalent 
in  gaseous  mole- 
cules (FeClj  and 
FeCl3) ;  perhaps 
also  tetravalent 
(Fe,Cl,andFe^Cl,). 


NICKEL 


cold  cone.  nNOj. 
Combines  directly 
with  CI,  Br,  and  I. 
Probably  forms  a 
nitride  by  heating 
NiOiuNH,,.  NiCy, 
and  many  double 
cyanides  are  known, 
but  no  acids  or 
salts  correspond- 
ing with  ferro-, 
ferri-,  mangano-, 
and  mangani-cya- 
nides  have  been 
isolated.  Some 
ammonio  -  com- 
pounds are  known. 
With  acids  forms 
two  series  of  salts, 
NiX,,  and  NiXg,  of 
which  the  nickel- 
ous  salts  (X  =  C1, 

(fee.)  are  much 

the  more  stable. 
No  salts  in  which 
Ni  forms  part  of 
the  acidic  radicle 
have  yet  been  cer- 
tainly isolated. 


COr.ALT 


cold  cone.  HNO3. 
Combines  di- 
rectly with  CI, 
Br,  and  I ;  also 
probably  with  C. 
CoCyj  is  known  ; 
also  the  acids 
H^CoCyg  and 
H^CoCyg,  and 
many  salts  de- 
rived therefrom. 
Very  many 
ammonio  -  com- 
pounds are 
known.  With 
acids  forms  two 
series  of  salts, 
CoX,  and  CoX,, 
of  which  the  co- 
baltous  salts  (X 

=  C1,  Ac.) 

are  much  the 
more  stable.  By 
the  action  of  mol- 
ten KOH  on  CoO 
a  salt  is  obtained 
in  whichCo  seems 
to  form  part  of 
the  negative  ra- 
dicle. 


General  forinulce  and  character  of  com- 
pounds.—0  xi de s.— MO,  M^Oj, M2O3 ;  also  MnO.^, 
Mn03,  Mn,0,.  Sulphides.— MS,  M3S,,  M.Sj, 
MSj.  Haloid  compounds. — MX^  or  M.,X,; 
also  FeXa  or  Fe^X^ ;  ?  MnCI.,,  ?  MnCl^.  Salts.— 
SO  PO 

MXj  and  MX3,  X  =  NO3,  ~,  ~,  &c.  Salts 

containing  M  in  the  acidic  radicle. — 
Ni.,MO^,  where  M  =  Mn  or  Fe ;  also  N^MnO^ 
(?  NaFeOJ  also  xUO.yYe.f)^,  where  M  =  de- 
cidedly positive  metal.    Acid s.—  HMnOj. 

The  oxides  MO  are  basic.  They  react  with 
acids  to  form  salts  MX.^.  MnO  and  FeO  are 
readily  oxidised  by  standing  in  air,  FeO  very 
rajsidly.  NiO  and  CoO,  on  the  other  hand,  are 
obtained  by  heating  the  higher  oxides  in  air. 
The  oxides  M2O3  are  basic,  forming  salts  MX3. 
In  the  case  of  Mn  only  a  few  salts  corresponding 
to  M,03  are  known,  e.g.  Mn2(SO,)3.  In  the  cases 
of  Ni  and  Co  the  salts  of  M2O3  are  hardly 
known  ;  the  oxides  dissolve  in  cold  cone,  acids, 
probably  forming  salts  ;  but  on  warming  salts  of  | 
MO  are  obtained.  Both  Fe.Pj  and  Mn^Oj  show 
feebly  acidic  properties,  as  they  combine  with 
some  more  basic  5xidcs,  e.g.  CaO,  BaO,  ZnO.  , 


The  oxides  MjO,,  react  with  acids,  for  the  most 
part,  as  compounds  of  MO  with  M.f),.  Fe^Oj, 
however,  is  said  to  produce  a  few  corresponding 
salts,  e.g.  '¥e.JC\  and  Fe3(S04)j.  It  is  doubtful 
whether  MnOj  form  any  corresponding  salts ; 
with  acids  it  usually  evolves  0,  and  forms  man- 
ganous  salts  MnX„.  It  combines  wth  several 
more  positive  oxides,  e.g.  CaO  or  BaO,  to  form 
compounds  a;M"0.i/MnO,.  MnOj  and  Mn.^O.  are 
extremely  unstable  acidic  oxides.  The  acid  of 
MnjO,,  viz.  HMnOj  or  HjMn^Og,  is  known,  and 
from  it  a  large  series  of  salts  has  been  obtained. 
The  acid  of  MnO,  (H-^MnOj)  has  not  been 
isolated  ;  but  the  manganates  M'.^MnO,  are  well- 
known  salts.  Ferrates,  My^'eO^,  corresponding 
to  the  manganates,  are  known,  although  neither 
the  acid  HoFeO^  nor  the  anhydride  FeOa  has 
been  isolated. 

The  sulphides  MS  are  basic  ;  but  MnS  shows 
slightly  acidic  properties.  MnS  forms  a  com- 
pound with  the  very  positive  K.S  (K^S.SMnS) ; 
CoS,  on  the  other  hand,  combines  with  the 
slightly  negative  As,S3  (2CoS.As.,S3).  Fc.Sj 
forms  compounds  with  Ag.,S,  CuS,  Ac,  which 
may  be  regarded  as  sulphoferrites. 
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The  haloid  compounds  MX,,  or  M.,X,  are 
generally  formed  by  direct  union  of  the  elements, 
also  by  dissolving  the  oxides  MO  in  the  haloid 
acids  HX  and  eva)iorating.  Fe  is  the  only 
member  of  the  group  which  certainly  forms 
haloid  compounds  containing  more  halogen  than 
MX.^.  There  are,  however,  indications  of  the 
existence  of  MnCl,,  and  MnCl4.  The  haloid 
compounds  which  have  been  gasified  are  MnClo, 
FeCl.,.  and  FeCl.,.  There  are  no  indications  of 
the  existence  of  gaseous  molecules  MnXl, ;  but 
the  V.D.s  of  ferrous  and  ferric  chlorides  point  to 
the  existence  of  the  gaseous  molecules  FeCl.,  and 
FeCl.,  at  high  temperatures,  and  Fe^Clj  andFc^Cl^ 
at  lower  temperatures. 

The  salts  of  the  metals  of  the  iron  group  be- 
long to  the  series  MX.,  and  MX^,  where  X  =  NO.,, 
ClO„  iSO„  iCO,„  iPO„  &c.  Fe  forms  many 
salts  of  both  series  ;  Mn  forms  chiefly  man- 
ganous  salts  MnX,,,  but  a  few  manganic  salts  are 
known,  e.g.  Mn;(SOJ., ;  Ni  forms  only  nickelous 
salts  NiX.„  The  cobaltie  salts  are  represented 
by  a  few  double  salts,  e.g.  Co(NO.J.,.3KNO.j;  but 
tiie  cobaltous  salts  are  numerous.  Ferrous  salts 
are  perfectly  definite,  but  are  fairly  easily  oxi- 
dised to  ferric.  Ferric  and  manganic  sulphates 
form  alums,  K._,SOj.Fe.,(or  Mn,,)(S04);,.24H,,0. 
Many  of  the  salts  MX.,  are  isomorphous  with 
the  corresponding  salts  of  Cu,  Zn,  Mg,  and  Cd. 

The  only  member  of  the  series  which  forms 
acidic  oxides  that  have  been  isolated  is  Mn 
{v.  supra).  Permanganic  acid,  HMnO^,  has  also 
been  isolated,  but  no  oxyacid  of  Fe,  Ni,  or  Co. 

The  iron  elements  exhibit  analogies  with 
several  other  families  of  elements.  Their  rela- 
tions with  the  elements  of  Group  III.,  especially 
with  Al,  Ga,  and  In,  are  shown  in  the  composi- 
tion of  the  salts  MX3 ;  in  the  existence  of  alums, 
e.g.  K.,S0,,.M,(S0,),.24H,0,  where  M  =  Al,  Ga, 
In,  Fe,  or  Mn ;  also  in  the  existence  and  disso- 
ciation of  the  gaseous  molecules  Fe^Cl^,  Al.Clg, 
and  Ga.^Cl,,.  The  analogies  shown  by  Ni  and  Co 
to  the  Al  family  are  very  slight. 

The  iron  family  is  distantly  connected  with 
the  lialogens.    This  is  shown  in  the  existence 
of  the  salts  NiMO,„  where  M  =  Mn  {?Fe),  CI,  I 
or  I.  I 

The  relations  between  the  iron  family  and 
the  chromium  family  of  Group  VI  are  fairly  well 
marked ;  the  MXj  salts  are  similar  to  the  CrX,,  salts ; 
MnO.,  resembles  CrO,  in  being  acidic  and  forming 
salts  Mi.^MuOj,  analogous  to  and  isomorphous 
with  the  chrouiates.  Ferrates,  M'.^FeO^,  are  also 
known,  although  neither  FeO.,  nor  H.^FeO^  has 
been  isolated.  MnO.^is  not  unlike  CrO._,  in  some 
of  its  reactions.  The  sulpho-ferrites,  e.g. 
CuFo.^Sj,  resemble  the  sulpho-chromites,  e.g. 
ZnCr^S,.  The  relations  of  Ni  and  Co  to  the 
Cr  family  are  chiefly  shown  in  the  formulre  of 
the  nickelous,  cobaltous,  and  chromous  salts, 
MX._, ;  in  the  existence  of  many  ammonio- 
cobalt  and  ammonio-chromium  compounds. 
The  formation  of  the  cyanogen  acid  HiMCy^, 
and  of  salts  of  H.,MCy,.,  where  M  =  Mn,  Fe,  Co, 
or  Cr,  is  a  point  of  similarity  between  Cr  and  the 
iron  family. 

The  composition  of  the  salts  MX._,  is  similar 
to  that  of  the  salts  of  Group  II. ;  so  far  as  pro- 
perties go  these  salts  most  resemble  those  of  the 
odd  series  members  of  Group  II.,  Mg,  Zn,  and 
Cd ;  the  ammonio-compounds  of  Co  also  recall 


the  ammonio-compounds  of  Hg  which  is  an 
odd  -series  member  of  Group  II. 

There  are  some  resemblances  between  Cu 
which  belongs  to  Group  I.  and  the  iron  elements ; 
thus  the  salts  MX._,  resemble  in  many  respects  the 
cupric  salts  CuX., ;  there  are  many  ammonio- 
eopper  compounds;  numerous  double  cyanides  of 
Cu  exist  and  some  of  those  are  probably  derived 
from  a  cyanogen  acid  H^CuoCyj. 

Finally  some  of  the  physical  properties  of  the 
iron  family  resemble  the  properties  of  the  two 
other  families  of  Group  VIII.,  viz.  Eh,  Eu,  Pd, 
and  Os,  Ir,  Pt ;  this  resemblance  is  carried  out 
in  the  formulje  of  some  of  the  salts,  and  in  the 
existence,  and  in  some  cases  the  composition  and 
properties,  of  numerous  complex  cyanides;  these 
complex  cyanides  are  indicated  in  the  following 
table : — 

H^MCy,  and  salts.  H^MCv,  and  salts. 

M  =  Mn,Fe,Co;  Os.Eu         M  =  Fe,Co;Ir 

Salts  of  H^MCy,  ( acid  not  isolated). 
M=:Mn,Eh. 

The  acid  H.PtCyj  and  salts  of  this  acid  exist ; 
salts  of  H.,PdCy  I  are  known.  It  should  be  noted 
that  Ni  does  not  form  nickelo-  or  nickeli-cyanides 
analogous  to  any  of  the  complex  cyanides  for- 
mulated above,  but  only  ordinary  double 
cyanides. 

The  position  of  the  iron  family  of  elements 
in  the  classification  based  on  the  periodic  law  is 
somewhat  peculiar  (v.  Table  on  p.  201  of  vol.  ii.) 
Mn  is  placed  in  the  even  series  of  Group  VII. ; 
the  only  other  members  of  this  group  as  yet 
known  are  the  halogens.  Fe,  Ni,  and  Co  form  a 
division,  or  family,  of  Group  VIII. ;  the  other 
families  of  this  group  are  (1)  Eh,  Eu,  Pd,  and 
(2)  Os,  Ir,  Pt.  The  iron  family  should  tlierefore, 
strictly, include  only  Fe,Ni,and  Co;  Mn  has  been 
included  in  this  family  because  of  its  close  rela- 
tions to  Fe  ;  but  because  of  its  position  in  Group 
VII.,  Mn  has  also  been  included  in  the  halogen 
family  (v.  Haxogen  elements,  vol.  ii.  p.  G(j4). 
Each  of  the  three  families  which  together  con- 
stitute Group  VIII.  is  separated  from  the  others 
by  many  elements;  the  analogies  between  these 
families  cannot  be  very  close.  The  iron  family 
is  preceded  in  order  of  atomic  weights  by  a 
series  of  elements,  which  begins  with  the  very 
positive  element  K  and  ends  with  the  element 
Cr  which  is  both  metallic  and  non-metallic ;  the 
iron  family  is  succeeded  by  series  5  which  begins 
with  the  undoubtedly  metallic  Cu  and  ends  with 
the  no  less  undoubted  non-metal  Br.  The  iron 
family  forms  one  of  the  turning-points  in  the 
swing  of  properties  from  very  positive  to  very 
negative ;  the  next  similar  turning-point  is  marked 
by  the  second  family  of  Group  VIII.,  Eh,  Eu, 
Pd  ;  and  the  third  turning-point  is  marked  by 
the  last  family  of  Group  VIII.,  Os,  Ir,  Pt.  Eecent 
researches  show  that  Co  and  Ni  are  perhaps 
separable  each  into  two  other  elements,  v. 
Nickel  in  this  volume.  In  connection  with  this 
article  v.  Chromium  group  of  elements,  vol.  ii. 
p.  168;  Copper  group  of  elements,  vol.  ii.  p. 
250 ;  Earths,  metals  op  the,  vol.  ii.  p.  424 ; 
Halogen  elements,  vol.  ii.  p.  GG4 ;  Noble  metals, 
in  this  vol.  For  detailed  properties  of  the  mem- 
bers of  the  iron  group  v.  Cob.alt,  vol.  ii.  p.  217  ; 
Iron,  this  vol.  p.  51;  Manganese  and  Nickkl, 
in  this  vol.  M.  M.  P.  M. 
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ISAMIC  ACID. 


ISAMIC  ACID  V.  IsATiN. 

ISATANE  V.  ISATYDE. 

ISATIC  ACID  C.H.NOj  i.e. 
C„H,(NH,).CO.C0,H.  'o-Amido-phenyl-glyoxylic 
acid.  Formed,  as  potassium  salt,  by  boiling 
isatin  with  cone.  KOHAq  (Laurent,  A.  Ch.  [3]  3, 
371;  Erdmann,  J.  2>r.  24,  13).  Obtained  synthe- 
tically by  reduction  of  an  alkaline  solution  of  o- 
nitro-phenyl-glyoxylic  acid  with  ferrous  sulphate 
(Claisen  a.  Shadwell,  B.  12,  353).  By  decom- 
posing the  lead  salt  with  H^S  and  evaporating  at 
atmospheric  temperature  in  vacuo  isatic  acid 
may  be  obtained  as  an  amoi'phous  white  powder, 
soluble  in  cold  water.  The  acidified  solution 
deposits,  after  a  while,  crystals  of  isatin,  which 
is  its  anhydride,  and  the  separation  may  be 
hastened  by  warming.  With  acetone  in  alkaline 
solution  isatic  acid  forms  (Py.  3)-methyl-quino- 
line  {Py.  l)-carboxylic  acid  [241°].  Its  silver 
salt  forms  microscopic  needles  (W.  Plitzinger, 
J.  pr.  [21  33,  100 ;  Beyer,  J.  pr.  [2]  33,  41G). 
Acetophenone  gives,  in  like  manner,  phenyl- 
quinoline  carboxylic  acid. 

Salts. —KA':  faint  yellow  crystals,  which 
dissolve  in  cone.  KOHAq,  forming  a  deep  violet- 
red  solution,  turned  yellow  ondilution  with  water. 
Its  solution  gives  a  yellow  flocculent  pp.  with 
lead  acetate,  and,  when  concentrated,  it  is  also 
ppd.  by  BaClj.— BaA'j  (at  150°) :  scales.— AgA' : 
beautiful  yellow  prisms,  sol.  water. 

Acetyl  derivative  C,jHj(NHAc).CO.CO.,H. 
[160°].  Obtained  from  acetyl-isatin  by  dissolving 
in  cold  dilute  NaOHAq  and  ppg.  with  dilute 
H.,SO,  (Suida,B.  11,  58C).  Needles  (from  alco- 
hol). SI.  sol.  cold  water,  m.  sol.  alcohol,  ether, 
and  benzene.  Boiling  HClAq  converts  it  into 
isatin.  Sodium-amalgam  reduces  it  to  the  acetyl 
derivative  of  a-oxv-n-amido-phenyl-acetic  acid 
C^H,(NHAc).CH(0"H).CO,,H,  which  forms  colour- 
less needles  [142°J  converted  by  HI  into  oxindole. 

Chloro-isatic  acid  C,.H3C1(NH,).C0.C0,H. 
From  chloro-isatin  by  warming  with  KOHAq 
(Erdmann,  J.  pr.  19,  339  ;  24,  5 ;  A.  33,  129  ; 
Laurent,  A.  Ch.  [3]  3,  378).  Not  known  in  the 
free  state,  since,  when  its  salts  are  acidified, 
chloro-isatin  is  formed.  —  KA' :  light-yellow 
flattened  needles  (from  alcohol) ;  v.  sol.  water. — 
BaA'j  aq  :  pale  yellow  needles. — BaA'j  3aq  :  bril- 
liant deep-yellow  laminse. — PbA'^  2aq  :  brilliant 
yellow  gelatinous  pp.,  which  in  a  few  minutes 
changes  to  scarlet  PbA'^aq. — AgA':  light-yellow 
pp.;  sol.  boiling  water. — The  cupric  salt  is 
ppd.  as  a  brownish-red  powder,  which  changes 
to  blood-red. 

Di-chloro-isatic  acid  C,.H2Cl2(NH2).CO.CO,H. 
Formed  by  dissolving  di-chloro-isatin  in  hot 
KOHAq.  Separates  on  addition  of  HCJ  as  a 
yellow  pp.,  which,  even  when  exposed  over  sul- 
phuric acid  in  vacuo  in  the  cold,  splits  up  into 
water  and  di-chloro-isatin.  It  dissolves  in  water 
forming  a  light-yellow  solution,  which  becomes 
turbid  at  60°  and  deposits  di-chloro-isatin. — 
KA' aq  :  yellow  laminse.  —  BaA'2  2aq  :  golden 
needles. — CuA'j:  reddish-brown  pp.  changing  to 
greenish-yellow  and  crimson. — AgA':  smaU 
yellowish  needles  (from  hot  water). 

Bromo-isatio  acid  C,H3Br(NH.,).C0.C02H. 
Formed  by  warming  bromo-isatin  with  aqueous 
caustic  potash  (Gericke,  J. pr.  95, 176, 257).  The 
free  acid  splits  up  at  once  into  water  and  bromo- 


isatin.— KA':  easily  soluble  cauliflower-like  crys- 
tals.— NaA':  warty  crystals.  -BaA'^  3aq  :  yellow 
prisms.  — CuA'.,  2aq :  red  granular  pp. — PbA'„2aq : 
yellow  pp.,  changing  to  a  scarlet  crystalline  pow- 
der.— ZnA'.^2aq:  brownish  pp.,  changing  to  red 
granular  powder. — AgA' :  light-yellow  needles 
(from  hot  water). 

Di-bromo-isatic  acid  C„H,,Br,(NH.,)CO.,H. 
From  di-bromo-isatin  and  hot  KOHAq  (Erdmann, 
(7.  pr.  19,  360).  The  free  acid  is  ppd.  by  adding 
HCl  to  a  cone,  solution  of  the  K  salt  as  a  light- 
yellow  powder,  soluble  in  a  large  quantity  of 
water.  By  desiccation,  even  at  15°  in  vacuo,  it 
is  decomposed  into  di-bromo-isatin  and  water. — 
KA'aq  :  pale  yellow  needles,  v.  si.  sol.  water. 

Ethyl  ether  mk'.  [105°}.  From  the  sil- 
ver salt  and  EtI  (Baeyer  a.  Oekonomides,  B.  15, 
2099).  V.  sol.  ordinary  solvents.  At  110°  it 
gives  di-bromo-isatin. 

Snlpho-isatic  acid 
C,ft(S03H)(NH,).C0.C0,H.  From  isatin  sul- 
phonic  acid  and  excess  of  alkali  (G.  a.  A.  Schlie- 
per,  A.  120,  12).  Only  known  in  its  salts,  which 
are  converted  by  mineral  acids  into  isatin  sul- 
phonic  acid. — K.A"aq :  waxy-yellow  prisms,  v. 
sol.  water. — BaA"3aq:  long  silky  lemon-yellow 
needles ;  v.  sol.  boiling  water,  insol.  alcohol. — 
PbA"liaq:  yellow  needles,  v.  sol.  water.  — 
Ag.A"  ijaq  :  pale  yellow  needles,  si.  sol.  water. 

Isomeride  of  isatic  acid  v.  w-Amido-phenyl- 
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p-Methyl-isatic  acid.  Acetyl  derivative 
C,H,(Ca,)(NHAc)CO.CO,H.  [172°].  Small 
white  needles,  soluble  in  alcohol  and  hot  water, 
very  sparingly  in  ether,  benzene,  ligroin,  and 
CS._,.  Formed  by  the  action  of  cold  aqueous  al- 
kalis upon  acttyl-p-methyl-pseudo-isatin. 

Ethyl  ether  of  the  acetyl  derivative 
C,H3(CH3)(NHAc)C6.CO.,Et.  [79°].  White 
glistening  plates ;  insol.  water.  Formed  by 
boiling  acetyl-2)-metbyl-pseudo-isatin  with  dilute 
alcohol  (Duisberg,  jB.  18, 198). 

Amide  of  the  acetyl  derivative 
C,H.,(CH3)(NHAc).CO.C6nH,.  [141°].  Formed 
by  the  action  of  alcohoUc  NH.,  on  the  acetyl  de- 
rivative of  methyl-<;/-isatin  (Panaotovic,  J.  pr. 
[2]  33,  72).  Trimetric  prisms  (from  alcohol), 
insol.  water. 

ISATILIM  V.  Isatin. 

ISATIMIDE  v.  Isatin. 

ISATIN    C„H,N0j    i.e.  C,H,<;^^C.0H 

CO 

(stable  form)  or  C,H^<;^g>CO  (t  ransition  form 

or  pseudo-isatin.  Anhydride  of  isatic  acid. 
o-Amido-phcnyl-glyoxylic  lactim.  [201°]. 

Formation. — 1.  Discovered  simultaneously  by 
Laurent  (A.  Ch.  [3]  3,  371)  and  by  Erdmann 
(J.  pr.  24,  11)  as  a  product  of  the  oxidation  of 
indigo  by  nitric  acid  (L.)  or  chromic  acid  (E.). — 
2.  By  oxidising  amido-oxindole  with  FeClj, 
nitrous  acid,  or  CuCl,  (Baeyer,  B.  11, 1228).  The 
oxindole  may  be  obtained  from  phenyl-acetic 
acid  by  nitration  and  reduction  (Baeyer,  B.  11, 
683),  and  converted  successively  into  nitroso- 
oxindole  and  amido-oxindole. — 3.  Prepared  by 
boiling  o-nitro-phenyl-propiolic  acid  with  alkalis 
(Baeyer,  B.  13,  2259).  The  reaction  possibly 
takes  place  as  follows : 
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-C  H  ^N(0,,H.) 

=  <^«H4<coCO.CO,H  +  ^^^^ 
-CA<N^CjjO  +  CO,  +  4II,0 

=  C„H,<^ J^QQ jj  4  CO2  +  3H,0 

=  C,H,<^^Q>COH  +  CO2  +  4H,0 

(Michael,  /.  pr.  [2]  3.5,  265).— 4.  Together  with 
N2(C„Hj.CO„H)2,  by  dissolving  isatogenic  ether  in 
aqueous Na./COj  (Baeyer, i?.  15,55).— 5.  From  isa- 
togenic acid  by  dissolving  in  H.^SO,  and  adding 
water  (Baeyer,  B.  14,  1742). — G.  By  oxidising 
carbostyril  with  alkaline  KMnO,,  (Friedlander  a. 
Ostermaier,  B.  14,  11)21).— 7.  By  boiling  nitroso- 
(7)-oxy-carbostyril  with  cone.  HClAq  (Baeyer  a. 
Homolka,  B.  16,  2217).— 8.  By  heating  an- 
throxanic  acid  with  FeSOj  and  dilute  ammonia 
(Schillinger  a.  Wleiigel,  B.  16,  2224). 

Prepara  tion. —  1.  Finely-powdered  indigo  (50g. 
of  65  p.c.)  is  made  into  a  thin  paste  with  boiling 
water,  and  a  dilute  solution  of  CrOj  (30  g.)  is 
added.  The  liquid  is  boiled  till  it  begins  to  froth 
strongly,  and  is  then  filtered  hot,  when  isatin 
separates  on  cooling.  The  yield  is  moderate 
(9  g.)  (Sommaruga,  A.  190,  369).— 2.  A  mixture 
of  indigo  (100  pts.),  boiling  water  (300  pts.),  and 
nitric  acid  (70  pts.  of  S.G.  1-35)  is  boiled  for  two 
minutes,  diluted  with  boiling  water  (2000  pts.), 
boiled  for  five  minutes  more  and  filtered.  The 
isatin  separates  on  cooling.  It  may  be  purified 
by  dissolving  in  aqueous  KOH,  adding  HCl  as 
long  as  it  forms  a  black  or  brown  pp.,  filtering, 
adding  more  HCl  to  the  clear  yellow  filtrate,  and 
washing  the  red  pp.  of  isatin  (Forrer,  B.  17, 
976  ;  Hofmann,  A.  53,  11). 

Properties.  —  Yellowish  -  red  monoclinic 
prisms  ;  a:6:c  = -425:1:  "503 ;  ;8=  85°18'  (Bodewig, 
Z.  K.  4,  65).  Has  no  odour,  but  a  bitter  taste. 
SI.  sol.  cold,  m.  sol.  boiling,  water,  forming  a 
reddish-yellow  solution.  V.  e.  sol.  alcohol,  si. 
sol.  ether.  The  alcoholic  solution  imparts  an 
unpleasant  odour  to  the  skin. 

Beactians. — 1.  It  is  not  attacked  by  dilute 
nitric  acid,  but  a  stronger  acid  forms  nitro-o-oxy- 
benzoic  acid,  while  cone.  HNO,  forms  oxalic 
acid.— 2.  Nitrous  acid,  acting  upon  isatin  sus- 
pended in  water,  forms  nitro-o-oxy-benzoic  acid 
(Hofmann,  A.  115,  280)  ;  while,  in  presence  of 
alcohol,  nitrous  acid  forms  benzoic  acid  (Baeyer, 
a.  Knop,  A.  140,  4).  — 3.  Chromic  acid  in  pre- 
sence of  acetic  acid  forms  isatoio  acid 

rr>  /CO 
CsH<^iy>C.OH  +  O  =  C,h/  I  .  On 

^  \n.co,h 

the  other  hand,  acetyl-isatin  C^H,<^^^^^CO, 

being  a  derivative  of  pseudo-isatin,  yields  acctyl- 
o-amido-benzoic  acid  C„H|(NHAc).CO,,H  on 
similar  treatment  (E.  v.  Meyer  a.  J.  Bellmann, 
J.  pr.  [2]  33,  30). — 4.  Chlorine  and  bromine  form 
products  of  substitution. — 5.  Cold  aqueous 
caustic  potash  forms  a  red  solution,  which  on 
boiling  immediately  becomes  yellow,  and  then 
contains  potassium  isatate.  If  the  solution  be 
concentrated  by  distillation,  decomposition  sud- 
denly takes  place,  aniline  and  hydrogen  being 


given  off. — 6.  Aqueous  ammonia  forms  isamio 
acid.  Alcoholic  NH3  gives  a  variety  of  products, 
called  by  Laurent  imcsatin,  imasatin,  amisatin, 
isatimide,  and  isatilini.  By  heating  isatin  with 
alcoholic  NH.,  in  sealed  tubes  Sommaruga  (A. 
190,  371)  obtained  di-imido-isatin,  oxy-di-imido- 
isatin,  and  deoxy-imido-isatin. — 7.  Isatin  com- 
bines with  alkaline  hisulpliitcs.—Q.  S0._,  has  no 
action. — 9.  H,^S  gives  di-thio-isatyde.  — 10.  So- 
dium-amalgam reduces  it  to  isatyde  C|uH|.,N.^Oj 
and  dioxindole  C„H,NO,,. — 11.  Ammonium  sul- 
phide reduces  it  to  isatyde. — 12.  Zijic  and  dilute 
H._,SO,  form  isatyde. — 13.  Zinc-dnst  and  a  little 
dilute  HCl  form  isatyde  and  dioxindole  (Baeyer, 
B.  12,  1309).— 14.  Zinc-dust  added  to  a  cold 
solution  of  isatin  in  HOAc  forms  a  colourless 
solution  (?  of  isatin  hydride)  which  becomes 
coloured  again  on  exposure  to  the  air,  isatin 
being  reproduced. — 16.  Aqueous  HI  (S.G.  1"4)  at 
100°  forms  isatyde.  At  140°  it  forms  a  dark- 
green  insoluble  mass,  whence  boiling  alcohol 
leaves  a  dark-grey  residue,  isatochloria 
(C.,,_,H,jN|05?),  whilst  the  alcoholic  solution, 
mixed  with  water,  gives  a  pp.,  whence  ether 
extracts  red  isatopurpurin  (C^JIosNiO,  ?), 
while  white  isatone  (C.,,^H.^|N.|0.,  ?)  remains  un- 
dissolved (Schiitzenberger,  Bl.  [2]  4,  170).— 
16.  PCls  forms  '  isatin  chloride  '  (Baeyer,  B.  12, 
450). — 17.  Hydroxylamine  forms  nitroso-oxin- 
dole  or  isatoxini.-- 18.  Alcoholic  KCy  has  no 
action. — 19.  A  solution  of  isatin,  warmed  with 
phenyl-hydrazine,  forms  a  pp.  of  the  i^henyl-liy- 
drazide. — 20.  In  presenceof  HoSOj  or  ZnCI,  isatin 
forms  condensation  products,  with  (2  mols.  of) 
toluene,  phenol,  di-methyl-aniline,  thiophene, 
&c.,  by  elimination  of  water  (1  mol.).  Thus, 
phenol  and  H.^SOj  givedi-oxy-di-phenyl-oxindolo 

^•'^'^Nh'cO^^^'/' •  ^^oluene  gives  di-tolyl- 
oxindole,  while  di-methyl-aniline  gives  tetra- 
methyl  -  di  -  amido  -  di  -  phenyl  -  oxindole  [234°] 
(Baeyer,  B.  18,  2642).— 21.  When  heated  with 
p)hcnyl  cyanate,  for  three  hours  at  130°,  it  forms  the 
anilide  of  isatin  j'-carboxylic  acid,  which  ci'ystal- 
lises  from  alcohol  in  needles  [180°- 185°]  (Gum- 
pert,  /.  pr.  [2]  31,  120  ;  32,  283).— 22.  Phenyl 
mcrcaptan,  added  to  a  hot  alcoholic  solution  ot 
isatin,  forms  silky  needles  of  a  compound 
(C,H,,NO,,)(C„H;,SH),  insol. water, but  decomposed 
by  hot  benzene  into  its  components  (Baumann, 

B.  18,  890).— 23.  By  boiling  with  m-amidv-ben- 
zoic  acid  and  alcohol  there  is  formed  an  acid 
which  is  termed  isat-amido-benzoio  acid 

C,  H,<^^*^^^'-^°^>CO   [253°].  m-Amido. 

bensamide  gives,  in  like  manner,  the  correspond- 
ing amide  [c.  280°]  (Schiff,  A.  218,  192).— 
24.  Heatingwith  tolylene-diamine  forms C,-H|,N, 
[290°],  which  is  probably  a  quinoxaline  (Hins- 
berg,  A.  237,  344). 

Metallic  derivatives. — CgHiAgNO..:  ob- 
tained by  mixing  isatin  with  water  at  0°,  adding 
KOH  (1  mol.)  followed  immediately  by  AgNOj 
(1  mol.)  (Baeyer  a.  Oeconomides,  B.  15,  2093). 
Ked  pp.  — CsH^AgNC.NH:,.  Formed  in  presence 
of  ammonia  (L.).— Cu(C,H,|NO^NH,,),.  From 
cupric  acetate  and  an  ammoniacal  solution  of 
isatin  (Laurent).  Brown  pp. — Potassium- 
isatin  is  present  in  the  violet-red  solution  ob- 
tained by  dissolving  isatin  jn  cone.  KOHAq. 

Indophenine  reaction. — A  solution  of  isatin 
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in  cone.  H^SOi,  shaken  with  benzene  containing 
thiophene,  is  coloured  blue,  through  formation 
of  indophenme  (q.  ik).  A  similar  reaction  is 
given  by  most  derivatives  of  thiophene. 

Combinations  with  bisulphites 
C,H5NO,KHSO,2aq.  Formed  by  boiling  isatin 
with  aqueous  KHSO3  or  by  saturating  a  solution 
of  potassium  isatate  with  SO.^  (Laurent).  Large, 
pale-yellow  tables ;  v.  e.  sol.  water  and  boiling 
alcohol,  si.  sol.  cold  alcohol.  Gives  with  lead 
acetate  a  pp.  of  isatin  and  lead  sulphite. — 
CsH-NO.,(NHJHSO., :  pale  yellow  tables,  si.  sol. 
cold  water.— C,H.N02(NH,C,,H,,)HS03  (Schiff, 
A.  144,  49).— C,H,N0,(NH3Ph)HS03.  Crystals; 
V.  sol.  water  (S.). 

Acetyl-yii -isatin  C,H,<^^^^<^CO.  [141°] . 

Prepared  by  heating  isatin  (1  pt.)  with  Ac.O  (2 
pts.)  for  4  hours  (Suida,  B.  11,  584).  Yellow 
needles  (from  benzene).  V.  sol.  benzene  and 
alcohol,  si.  sol.  cold  water.  Eesolved  into  isatin 
and  acetic  acid  by  boiling  with  water,  or,  more 
readily  with  HClAq.  Cold  NaOHAq  dissolves 
it,  forming  C,H^(NHAc).CO.CO,Na  and,  on 
warming,  isatic  acid.  Chromic  acid  in  HOAc 
oxidises  it  to  NHAc.C,H,.CO,H. 

CO 

Jbenzoy  l-^ -isatin  C,H,^^J^^>CO. 

From  isatin  and  BzCl  (Schwartz,  C.  B.  56, 1050). 

Oxim  C,H,N,0,i.c.C,H,<^^!^^^g'j>.  Isat- 

oxim.  Nitroso-oxindoJe.  [c.202°].  Formed  by 
passing  nitrous  acid  into  a  1  p.c.  aqueous  solu- 
tion of  oxindole  (Baeyer  a.  Knop,  A.  140,  34). 
Formed  also  by  boiling  diazo-nitroso-oxindole 
chloride  with  alcohol  and  HCl  (Gabriel  a.  B. 
Meyer,  B.  14,  2332).  Obtained  by  treating  isatin 
with  hydroxylamine  (Gabriel, B.  16,  518  ;  Baeyer 
a.  Comstock,  B.  16,  1706).  Very  slender  golden 
needles.  Decomposed  by  fusion.  V.  si.  sol. 
water,  si.  sol.  alcohol.  Dissolves  in  KOHAq, 
forming  a  dark  reddish-brown  solution.  Not 
decomposed  by  boiling  aqueous  KOH.— 
CjH^AgN.Oj :  orange  pp.,  got  by  adding  dilute 
NH3  to  an  alcoholic  solution  of  isatin  and  AgNOj. 
Dries  up  to  a  brick-red  powder. 

Mono-ethyl-ethcr  of  the  oxim 

C,H^<::^^(^^-'^'^^  C(OH).      Isato  -  ethyl  -  oxim. 

[138°].  Fine  yellow  needles,  soluble  in  caustic  al- 
kalis ;  formed  by  the  action  of  ethyl  iodide  on  the 
silver  salt  of  isatoxim.  By  successive  treatment 
with  zinc-dust  and  HOAc  and  with  FeClj  it  is 
converted  into  isatin. 

Di-ethyl-ether  of  the  oxim 

C„H,<;;'^''^j^-^'')^C(OEt).  EthyUsato-ethyl- 

oxim.  Crystalline  solid  ;  formed  by  the  action  of 
ethyl  iodide  on  the  silver  salt  of  the  mono-ethyl- 
ether  (Baeyer  a,  Comstock,  B.  16,  1706). 

CO 

Oxim  of  ^-isatin  C,H,<^g>C:NOH. 

Ismiitroso-^-indoxyl.  Formed  by  the  action  of 
nitrous  acid  on  ethyl-indoxylic  acid 

C,H,<;^'^^')^C.C02H.    Flat  yellow  needles. 

Decomposes  at  about  200°.  Sol.  alkalis  and 
rcppd.  by  COo.  With  phenol  and  H„SO,  it  does 
not  give  Liebermann's  reaction.  Reduction  with 
zinc-dust  followed  by  oxidation  with  Fe^Cl^ 
}ields  isatin. 


Ethyl  ether  of  the  oxim  of  ip-isatin 

C,H^<^TH>C(NOEt).    From  ^/-isatoxim,  KOH, 

and  EtI :  yellow  plates ;  dissolves  in  sodium 
ethylate  with  a  blue  colour ;  reduction  with  zinc- 
dust  followed  by  oxidation  with  Fe.,Clg  yields 
isatin.  Forms  a  violet  solution  when  warmed 
with  aqueous  NaOH. 

Di-ethyl-derivative  of  the  oxim  of 

^-isatin  C,H^<^j^-^j>C(NOEt) :  [99°] ;  yellow 

needles,  sublimable,  easily  soluble  in  alcohol  and 
ether,  sparingly  in  hot  water,  insol.  alkalis.  On 
reduction  with  zinc-dust  and  oxidation  with 
Fe^Clg  it  yields  ethyl-pseudo-isatin  (Baeyer,  B. 
15,  782;  16,  2191). 

Phcnyl-hydrazide  Cj.Hi.N^O.  [211°]. 
Fine  yellowish-red  needles.  Formed  as  a  yellow 
crystalline  pp.  by  boiling  a  solution  of  isatin  in 
1,000  pts.  of  water  with  phenyl-hydrazine  hydro- 
chloride (q.  V.)  ;  the  pp.  is  quite  distinct  with  a 
solution  of  1  in  20,000  (E.  Fischer,  B.  17,  577). 

Chloride  C„H,C1N0  i.e.  C,H,<^^CC1. 

[c.  180°].  Formed  by  warming  isatin  (5g.)  with 
PCI5  (7g.)  and  benzene  (9g.)  (Baeyer,  B.  11, 
1296 ;  12,  456).  Brown  needles.  Decomposed 
on  fusion.  V.  sol.  ether,  forming  a  blue  solution. 
Decomposed  by  moist  air.  Potash  converts  it 
into  isatin.  HI  gives  indigo ;  zinc-dust  and 
HOAc  do  the  same. 

Chloro-isatin  C^H.CINO^.  [243°].  S.  -1  at 
0°  ;  c.  -5  at  100°.  Obtained  by  passing  chlorine 
in  sunlight  into  boiling  water  containing  isatin 
in  suspension.  The  mono-  and  di-chloroisatin 
are  separated  by  recrystallisation  from  alcohol, 
in  which  the  former  is  much  less  soluble  (Hof- 
raann,  A.  53,  12  ;  Laurent,  A.  Ch.  [3]  3,  462  ; 
Erdmann,  A.  33,  129;  Dorsch,  J.pr.  [2]  33,  49). 
Orange  prisms  (from  alcohol).  V.  si.  sol.  water 
and  alcohol.  Its  solution  imparts  an  unpleasant 
odour  to  the  skin.  Decomposed  on  fusion.  Hot 
KOHAq  forms  potassium  chloro-isatate.  Distil- 
lation with  NH3  gives ^j-chloro-aniline.  Anam- 
moniacal  solution  of  AgNO^  added  to  an  alcoholic 
solution  of  chloro-isatin  ppts.  CsH3ClAgN02NH3. 

Di-chloro-isatin  CsH^CLNO,.  [186°].  Ob- 
tained from  the  alcoholic  mother- liquors  that 
have  yielded  chloro-isatin.  Small,  reddish- 
yellow  needles  or  short  laminae  (from  alcohol). 
M.  sol.  alcohol.  When  thrown  upon  solid 
potash,  moistened  with  alcohol,  a  red  solution 
is  formed  which  solidifies  to  a  violet-black 
magma  of  CgH.^KCljNO.,  the  solution  of  which 
gives  a  pp.  with  AgNOj.  Hot  aqueous  KOH 
forms  potassium  di-chloro-isatate.  Distillation 
with  KOH  forms  di-chloro-aniline.  Chlorine 
does  not  act  on  its  aqueous  solution,  but  with 
its  alcoholic  solution  it  forms  tetra-chloro- 
quinone  and  other  bodies.  KHSO3  forms  light- 
yellow  needles  of  C„H3C1,N0,KHS03,  si.  sol. 
boiling  water.  Di-chloro-isatin  (10  g.)  oxidised 
by  Cr03  (15  g.)  in  glacial  acetic  acid  (00  g  )  as 
described  under  Brmio-isatin  forms  di-chloro- 

ISATOIC  ACID  [q.  v.). 

Bromo-isatiu  C„H,BrN0.^  i.  e. 
CBr:CH.C.CO. 

I  II       \C.OH.     [255°].     Formed,  to- 

;  CH  :  CH.C.N  ^ 

gether  with  di-bromo-isatin,  by  the  action  of 
I  bromine  and  water  on  isatin  (Erdmann,  J.  pr. 
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19,  858;  Hofmann,  A.  53,  40).  The  product 
is  exhausted  with  boiling  water  and  the  crystals 
that  separate  on  cooling  are  recrystalliscd  from 
alcohol  whence  bromo-isatin  crystallises  first. 
Orange  prisms.  Aqueous  KOH  converts  it, 
even  in  the  cold,  into  potassium  bromo-isatate. 
Distillation  with  KOH  yields  jp-bromo-aniline. 
When  mixed  with  alcoholic  ammonium  sul- 
phide and  exposed  to  the  air  it  yields  bromo- 
indigo.  Bromo-isatin  (10  g.)  is  oxidised  by  a 
mixture  of  glacial  acetic  acid  (90  g.)  and  CrO., 
(15  g.)  to  bromo-isatoie  acid.  The  mixture  must 
first  be  kept  ice-cold,  but  after  12  hours  it  may 
be  slowly  raised  to  70°.  The  product,  when 
cold,  is  poured  into  cold  dilute  H.,SOj  and  the 
yellow  sandy  powder  crystallised  from  a  mix- 
ture of  alcohol  and  acetone  (Dorsch,  [2] 
33,  45). 

Acetyl  derivative  C^HJirkcNO.;,.  [172-]. 
Formed  by  boiling  bromo-isatin  (5  pts.)  with 
Ac,0  (8  pts.)  (Baeyer  a.  Oeconomides,  B.  15, 
2U9G).  Long  straw-yellow  prisms  (from  benz- 
ene). 

Chloride  C^HjBrClNO.  Formed  by  treat- 
ing bromo-isatin  with  PCI,  (Baeyer,  B.  12, 
1315).  Eeddish-brown  needles;  sol.  hot  benz- 
ene and  ether.    HI  gives  bromo-indigo. 

Oxim.  C,H,BrNO(NOH).  From  isatoxim 
and  bromine-water  in  the  cold  (Baeyer  a.  Knop, 
A.  140,  35).    Crystals,  si.  sol.  water. 

CBrrCH.C.CO. 

Di-bromo-isatin  |  ||  '^C.OH. 

CBr:CH.C.N 
[250°].  Formed  as  above  or  by  digesting  bromo- 
isatin  or  isatin  with  bromine  in  sunshine. 
Formed  also  by  heating  bromo-isatin  (1  mol.) 
with  bromine  (2  mols.)  in  HOAc  for  20  hours 
(Baeyer  a.  Oeconomides,  B.  15,  2098).  Orange 
prisms  (from  alcohol).  Gives  di-bromo-aniline 
when  distilled  with  KOH.— C„H,Br,KNO,, : 
bluish-violet  scales,  si.  sol.  water.  Very  stable 
but  converted  into  di-brorao-isatate  by  warming 
with  KOHAq. — AgA' :  brownish-violet  powder. 
— C„H3Br2NO,,KHS03 :  yellow  solid,  v.  si.  sol. 
water. 

Oxim  CsH^Br^O^Nj  or 
/C(NOH). 

C.H^rj/  >/C(OH).    Formed  by  the 

\  N 

action  of  hydroxylamine  on  di-bromo-isatin 
(Baeyer  a.  Comstock,  B.  16,  1708).  Yellow 
pointed  needles.  Carbonises  without  melting 
at  about  255°.  Sol.  caustic  alkalis  but  preci- 
pitated by  CO.^. 

Mono-ethyl-cther  of  the  oxim 

C,H,3r,<^('^^^*^'^C(0H).  Di-bromo-isato- 

cthyl-oxim.  [252°].  Yellow  needles  ;  formed  by 
the  action  of  ethyl-iodide  on  the  silver  salt  of 
di-bromo-isatoxim. 

Di-ethyl-cther  of  the  oxim 

C,H,Br2<;^(^j^^*'^C(0Et).  Di-hrovio-cthyl- 

isito-cthyl-oxim.    [116°].  Long  yellow,  silky 
needles  ;  formed  by  the  action  of  ethyl  iodide  on 
the  silver  salt  of  the  mono-ethyl-ether. 
Tri-bromo-isatin.  Oxim 

C„HBr3<^*^|Q^j>.    [162°].    From  the  oxim 

of  isatin  and  bromine  in  excess  (B.  a.  K.). 
Dirty    violet   needles   (from   alcohol).  InsoL 


^yater,  v.  sol.  boiling  alcohol.  At  190°  it  sub- 
limes as  red  needles. 

Nitro-isatinC,H  ,NO,(NO,).  [226°-  230°].  Pre- 
pared by  nitration  of  isatin  dissolved  in  H.,SO, 
by  addition  of  powdered  KNO.,  (Baeyer,  B.  12, 
1312).  Sparingly  soluble  in  water,  more  easily 
in  alcohol. 

Bromo-nitro-isatin 

C,H2(N0,)Br<;^^^C.0H.  [237°].  From  bromo- 
isatin,  KNO,,  and  H.SO.,  (Dorsch).  Clumps  of 
orange  crystals  (from  alcohol).  Sol.  acQtone, 
glacial  acetic  acid  and  alcohol,  si.  sol.  benz- 
ene and  chloroform,  v.  si.  sol.  water  and  ether. 
Forms  a  dark-red  solution  in  NaOH.Aq,  whence 
an  orange  powder  piresently  separates. 

AlKYL  DEIIIVATIVES. 

Alkyl  derivatives  of  isatin  are  either 
derived  from  the  stable  form  C,H^<^^^C.OH 

or  from  the  transition  form  C^H,<^^y^CO 

(pseudo-isatin).  Alky]  iodides  acting  on  silver- 
isatin  form  alkyl  derivatives  of  stable  isatin 

C.HK^I?>C.0R. 

Alkyl  derivatives  of  pseudo-isatin 
CO 

C^H,<(^j^j^^CO  are  formed  by  the  action  of  an 

alkaline  solution  of  bromine  or  chlorine  fol- 
lowed by  alcoholic  NaOH  on  the  methyl-,  ethyl-, 
phenyl-,  &c.  -indole-carboxylic  acids  which  are 
obtained  by  the  action  of  HCl  on  phenyl-methyl- 
hydrazine-pyruvic  acid,  phenyl-ethyl-hydrazine- 
pyruvic  acid,  Ac.  (Fischer  a.  Hess,  B.  17,  559). 
Methyl  derivative  of  isatin  C„HjO,,N(CH3) 

i.e.  C,H,<^^^COMe.  [102°].   Formed  by  the 

action  of  methyl  iodide  on  the  silver  compound 
of  isatin  (Baeyer  a.  Oeconomides,  B.  15,  2093). 
'  Piedtrimetrici3risms.  Sol. ether,  acetone, benzene, 
and  CSn,  less  easily  in  alcohol,  v.  si.  sol.  ligroin.  It 
changes  on  keeping  into  methyl-isatoid.  Slowly 
dissolves  in  dilute  KOHAq,  forming  a  solution 
from  which  acids  pjat.  isatin.  Its  solution  in 
alcoholic  ammonium  sulphide  forms  indigo  when 
exposed  to  the  air. 

Methyl-isatoid  C,;H|,N,0,(?)  [219°].  Formed 
by  spontaneous  change  by  keeping  mothyl-isatin 
(13aeyer  a.  Oeconomides,  B.  15,  2094).  Small 
yellow  needles  ;  sparingly  soluble  in  all  solvents. 
Dissolves  in  dilute  NaOH  on  boiling,  and  on 
adding  acid  isatin  is  jjrecipitated. 

Methyl  derivative  of  bromo-isatin 
CgH^BrOoNMe.  [147°].    Formed  by  the  action 
of  Mel  on  the  silver  compound  of  bromo-isatin 
(Baeyer  a.  Oeconomides,  B.  15,  2095).  Bed 
needles. 

Bromo-methyl-isatoid  [231°].  Formed  by 
spontaneous  change  of  methyl-bromo-isatin  by 
keeping  (B.  a.  0.). 

Methyl-pseudo-isatin  C^H^NOj  i.e. 

C,H,<^^^jg>CO.  [134°].    Bed  needles. 

Formation. — 1.  By  the  action  of  a  cold 
alkaline  solution  of  bromine  or  chlorine  followed 
by  hot  alcoholic  NaOH  on  methyl-indole-car- 
boxylic  acid  [212'],  which  is  obtained  by  heating 
phenyl-methyl-hydrazine-pyruvic  acid  with  HCl 
(Fischer  a.  Hess,  B.  17,  563).— 2.  By  boiling  di- 
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bromo-methyl  oxindole  with  water  (Colman,  C.  J. 
55,  5  ;  A.  248,  118). 

Reactions.  —  Dissolves  in  alkalis  with  a 
yellow  colour.  With  H„SO^  and  benzene  con- 
taining thiophene  it  gives  the  indophenine  re- 
action. Gives  a  crystalline  compound  with 
phenyl-hydrazine.  Yields  the  same  product  on 
oxidation  in  alkaline  solutions  as  in  acid  solu- 
tion, viz.  methyl-di-oxindole. 

Oxim    C,Hj<^<^^J^)>CO.  [180°-183°]. 

From  methyl-pseudo-isatin  and  hydroxylamine 
sulphate  in  hot  aqueous  solution  (Colman,  G.  J. 
65,  6).  Tufts  of  small  pale-yellow  needles  ;  m. 
sol.  hot  water,  si.  sol.  cold  water,  v.  sol.  alcohol, 
acetone,  ether,  and  benzene. 

C=N,H.Ph 
Phenyl   hydrazide    C^Hj<'  >Cd 

NMe 

[146°].  Formed  by  the  action  of  phenyl-hydraz- 
ine hydrochloride  and  NaOAc  on  an  aqueous 
solution  of  methyl-4'-isatin.  A  less  pure  pro- 
duct is  produced  by  the  action  of  phenyl-hy- 
drazine hydrochloride  on  dibromomethyloxiii- 
dole  (Colman).  Fascicular  group  of  small  yellow 
needles ;  insol.  water  and  petroleum  ether,  si. 
sol.  ether,  v.  sol.  hot  alcohol  or  benzene. 
^j-Methyl-isatin  CjHjNO,  i.e. 

C,H3Me<^^°^C0H  (stable  form)  or 

C„H3Me<^^g^C0  (transition  form). 

Tolisatin.  Anhydride  of  amido-tolyl-glyoxylic 
acid.  [184°]  (P.)  ;  [187°]  (M.). 

Formation. — From  ^-toluidine  and  di-chloro- 
acetic  acid  by  digestion  in  alcoholic  solution, 
the  resulting  ;)-toluide  (p-tolyl-methyl-imesatin) 

C=NC,H^Me 
CBH3Me<'     >C0         being    decomposed  by 
^NH 

HCl,  and  the  crude  product  purified  by  boiling 
with  aqueous  KOH,  ppg.  with  HCl,  and  crystal- 
lising from  alcohol  and  afterwards  from  water 
(P.  J.  Meyer,  B.  10,  2261 ;  Fr.  Baeyer  a.  Co.,  B. 
Eef.  17,  367  ;  Panaotovii,  J.  pr.  [2]  33,  57). 

Properties. — Ked  crystals  or  glistening  red 
plates.  Sol.  hot  water  and  alcohol,  si.  sol.  cold 
water,  v.  sol.  hot  HClAq.  Dissolves  in  cold  alkalis 
with  a  deep-violet  colour,  and  on  heating  or 
standing  it  then  takes  up  water,  becoming  yellow 
and  forming  methyl-isatic  acid.  Dissolves  in 
cone.  HoSOj  with  a  red  colour.  Gives  the  in- 
dophenine reaction.  CrO,  in  acetic  acid  forms 
methyl-isatoic  acid.  Boiling  with  Ac.,0  for  three 
hours  forms  the  acetyl  derivative  of  methyl-i|'- 
isatin. 

Acetyl     derivative     of  mcthyl-tp. 

isatin  C,H3Me<^^^>C0.    [172°].  Formed 

byboiling^J-methyl-iJ'-isatin  with  AcOfor  3  hours 
(Panaotovid,  J.  pr.  [2]  33,  71).  Formed  also 
by  the  action  of  HCl  upon  the  acetyl  deriva- 
tive of  p-methyl-i|/-isatin  ^^-toluide  (Duisberg, 

B.  18,  197).  Lemon-yellow  needles  (from 
benzene) ;  sol.  chloroform  and  benzene,  si.  sol. 
water,  alcohol,  ether,  ligroin,  and  CS^.  Con- 
verted by  cold  dilute  alkalis  into  acetyl-»- 
methyl-isatic  acid.  Alcoholic  NH,  converts  it 
into  the  amide  of  acetyl-j)-methyl-isatic  acid 

C,  H,Me(NHAc).CO.CONH„,  which  crystallises 
from  aioohol  in  trimetric  columns  [141°].    CrOj  { 


in  HO  Ac  oxidises  it  to  methyl-isatoic  acid,  which 

crystallises  from  boiling  alcohol  in  trimetric 
plates  and,  when  heated,  decomposes  at  245° 
with  great  increase  in  bulk,  finally  melting  at 
300°. 

Oxim  C^'n.:,Me<^^^^^^y>.  Isonitroso- 

methyl-oxindole.  [226°].  Formed  by  the  action 
of  hydroxylamine  (base)  on  ^-methyl-isatin 
(P.  J.  Meyer,  B.  16,  2208).  Long  yellow  prisms ; 
sol.  alcohol  and  NaOH,  si.  sol.  water. 

Phenyl  -  hydrazide  of  methyl -isatin 

C,H3Me<^^(^-^^'^)>C.0H.     From  p-methyl- 

isatin  and  phenyl-hydrazine  (P.).  Golden  needles 
(from  chloroform).  Nearly  insol.  water,  sol.  al- 
cohol. May  be  sublimed  at  240°,  but  melts  above 
300°  with  evolution  of  gas. 

Di-phenyl-hydrazide    of  methyl-^- 

isatin  C,H3Me<^(^^^^^>C(NjHPh).  [255°] 

Formed  by  warming  the  acetyl  derivative  of 
methyl->|'-isatin  with  phenyl-hydrazine  (P.). 
Yellow  trimetric  columns  (from  alcohol)  decom- 
posed by  fusion.  Nearly  insol.  water,  sol.  chloro- 
form. 

Imide  C„H„N,0  or  C„H,^N,,02.  p-Methyl- 
iincsatin.  Formed  by  heating  ^^-methyl-isatin- 
p-toluide  with  alcoholic  NH,,  at  100°  (P.  J.  Meyer, 

B.  16,  2264).  Nearly  colourless  fine  silky  needles. 
V.  si.  sol.  hot  alcohol  and  hot  water.  Insol. 
cold  alcohol  and  water.  Is  not  re-converted  into 
p-methyl-isatin  by  acids  or  alkalis. 

Phejiyl-imide  C|5H|.,N.^0  i.e. 

C„K,(CH3)<^'^(^^')^C.0H.     Methyl  .  isatin 

anilide.  Phenyl  -  methyl  -  imesatin.  [240°]. 
Formed  by  heating  p-methyl-isatin  with  an  abso- 
lute alcoholic  solution  of  aniline  (Meyer,  B.  16, 
2267).  Thick  yellowish-red  tables  or  prisms. 
Sol.  hot  alcohol,  si.  sol.  cold  alcohol  and  water. 
Heated  with  acids  or  caustic  alkalis  it  is  resolved 
into  its  constituents. 

o-Tolyl-imide  C,gH,,N.,0  i.e. 

C,  H3(CH3)<:^^('^^'^')^C.OH.     o-Toluide  of 

methyl  -  isatin.  o  -  Tolyl  -  p  -  methyl  -  imesatin. 
[191°].  Bed  prismatic  crystals.  Formed  by 
heating  p-methyl-isatin  with  an  absolute  alco- 
holic solution  of  o-toluidine.  By  HCl  or  hot 
NaOH  it  is  resolved  into  its  constituents  (Meyer, 

B.  16,  2268). 
p-Tolyl-imide  C^^^^,fi  i.e. 

C,  H3(CH3)<;*^(^^'^^)^G.OH.     p-Toluide  of 

mcthyl-isatin.  p  -  Tolyl  -p  -  methyl  -  imesatin. 
[259°].  Formed  by  heating  di-chloro-acetic  acid 
(1  mol.)  with  p-toluidine  (4  mols.)  at  100°  C, 
either  alone  or  in  aqueous  or  alcoholic  solu- 
tion ;  the  yield  is  70  p.c.  ^-Tolyl-amido-^)- 
/NH. 

methyl-oxindole  C^HaMe^        >C0  is 

\ch/nh(c,h,) 

first  formed  and  then  undergoes  oxidation  by 
absorption  of  oxygen  from  the  air.  Formed  also 
by  heating  di-chloracetamide  (1  mol.)  with  p- 
toluidine  (3  mols.) ;  and  by  heating  ^^-methyl- 
isatin  with  an  absolute  alcoholic  solution  of 
toluidine  (Meyer,  B.  16,  2261).  Glistening  yellow 
needles  or  plates.  Sol.  ether  and  hot  alcohol, 
sparingly  sol.  cold  alcohol,  insol.  water.  By  cold 
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HCl  it  Is  resolved  into/i-toliiiJino  and  p-methyl- 
isatin.    Hot  HCl  or  hot  NaOH  gives  p-methyl- 
isatic  acid. — Sodium  salt  crystallises  in  red 
prisms,  decomposed  by  water. 
Acetyl  derivative 
.NAc 


[122°].   Glistening  red 


C.HjMe^^  >C0 

needles ;  insol.  water.  By  HCl  it  is  split  up 
into  2^-toluidine  and  the  acetyl  derivative  of  p- 
methyl-pseudo-isatin  (Duisberg,  B.  18,  190). 

Brovio-p-toluide  C,„H,:,BrN,0.  [210°]. 
Eed  needles  or  prisms.  By  heating  with  acids 
or  alkalis  it  is  split  up  into  its  constituents 
(P.  J.  Meyer,  B.  16,  2267). 

V  o-Di-methyl-i|'-isatin  C,H3Me<:^^^jg^C0. 

Methyl-^ -o-tolisatin.  [157°].  Formed  by  adding 
pyruvic  acid  to  a  solution  of  methyl-o-tolyl- 
hydrazine  in  dilute  HCl,  and  warming  the  re- 
sulting oil  with  a  large  quantity  of  phosphoric 
acid  (S.G.  1'17).  The  resulting  di-mcthyl-indole 
carboxylic  acid  is  then  warmed  with  NaOCl  in 
slightly  alkaline  solution,  when  a  product  [152°] 
is  obtained,  which  when  warmed  with  water 
yields  the  di-niethyl-isatin  (Hegel,  A.  232,  221). 
Brick -red  needles  (from  water). 

V  p-Di-methyl-i^z-isatin    C,H,Me<^^  ^j^^CO. 

[148°].  Formed  in  like  manner  from  methyl- 
p-tolyl-hydrazine  and  pyruvic  acid;  the  di- 
mcthyl-indole  carboxylic  acid  giving  with  alka- 
line hypochlorite  a  chlorinated  com]iound  crys- 
tallising in  yellow  needles  [135°]  which  yield  the 
di-methyl-isatin  on  dissolving  in  water  (H.).  Bed 
needles. 

CO 

Ethyl-pseudo-isatin  CuH,<^j^jg^^CO.  Lac- 
tam of  clhi/l-isatic  acid.  [95°]. 

Formation. — 1-.  By  the  action  of  a  cold  alka- 
line nolution  of  chlorine  followed  by  hot  alco- 
holic NaOH  on  ethyl-indole  carboxylic  acid 
[183°]  which  is  obtained  by  the  action  of  HCl  on 
phenyl-ethyl-hydrazine-pyruvic  acid  (E.  Fischer 
a.  Hess,  B.  17,  566). — 2.  By  reduction  of  the 
di-ethyl  derivative    of  pseudo-isatin-oi-oxim 

C,H,<^^j>C(NOEt)  with  zinc-dust  and  oxida- 
tion of  the  product  with  FeXl^  (Baeyer,  B.  16, 
2193).  Large  red  plates,  sol.  hot  water,  alcohol 
and  ether.  With  thiophene  and  H.^SO,  it 
gives  a  blue  colouring  matter  soluble  in  ether. 
It  dissolves  in  alkalis  with  a  yellow  colour, 
at  once  forming  a  salt  of  ethyl-isatic  acid 
^  TT  /CO.CO.,H 
^6Ji4>\NHEt 

Ethyl-pseudo-isatin  a-oxim 

C„H,<^^(|^°^*>CO.  [162°].  Yellow  four-sided 

prisms.  Formed  by  the  action  of  hydroxyl- 
amine  on  ethyl-pseudo-isatin.  On  reduction  with 
zinc-dust  followed  by  oxidation  with  Fe^Cl,;  it 
yields  cthyl-pscudo-isatin.  It  does  not  yield  in- 
digo on  treatment  with  ammonium  sulphide 
(Baeyer,  B.  16,  2190). 

Ethyl-pseudo-isatin  co-oxim.    Ethyl  ether 

C„H^<^^^j>C(NOEt).    [99°].    From  the  ethyl 

ether  of  the  tn-oxim  of  i^-isatin  by  further  ethyl, 
ation  (Baeyer,  B.  16,  2191).    Yellow  needles,  ?. 


sol.  alcohol  and  ether,  si.  sol.  hot  water.  May 
be  sublimed.  Insol.  alkalis.  After  reduction 
with  zinc-dust,  on  oxidation  with  FeClj  it  yields 
ethyl-<|/-isatin. 

Bromo-ethyl-isatin  CsH^BrO-^NEt  i.e. 

C,H,Br<;^^^COEt.  [109°].   From  the  silver 

compound  of  bromo-isatin  and  EtI  (Baeyer  a. 
Oeconomides,  B.  15,  2095).  Long  red  prismatic 
needles  (from  benzene).  On  keeping  it  slowly 
changes  into  bromo-ethyl-isatoid. 

Bromo-ethyl-isatoid  C„H,  .Br^N.^O,.  [245°]. 
Fine  needles.  Sparingly  soluble  in  all  solvents, 
most  easily  in  hot  alcohol  and  acetone.  Formed 
by  spontaneous  change  of  ethyl-bromo-isatin  by 
keeping  ;  also  by  the  action  of  acetic  anhydride 
on  ethyl  bromo-isatin  (Baeyer a.  Oeconomides,  B. 
15,  2095). 

jj-Ethyl-isatin  C|oH„NO.,  i.e. 

C,H,Et<^°^C.OH.  [137°].    Long  red  needles 

(Paucksch,  B.  17,  2805).  Formed  by  heating 
with  HClAq  the  product  of  the  action  of  di- 
chloro-acetic  acid  on  2'"3''^ido-phenyl-ethane 
CeH,El(NH,,)  [1:4]. 

Di-bromo-ethyl-isatin  C^HjOaNBrjEt  i.e. 

C,H,Br.,<^^C.OEt.    [89°].    From  silver  di- 

bromo-isatin  and  EtI  (B.  a.  0.).    Eed  crystals. 
2)-Metliyl-i'-ethyl-i(/-isatin 

C„H;,Me<^*j|,^>CO.    [110°]-  EthyH-p-tolisa- 

tin.  Formed  from  the  p-toluide  by  treatment 
with  cone.  HClAq  (Duisberg,  B.  18, 197).  Formed 
also  from  methyl-ethyl-indole  carboxylic  acid  by 
trealment  with  a  weak  alkaline  solution  of 
NaOCl,  and  warming  the  resulting  pp.  with 
water  (Hegel,  A.  232,  219).  Red  needles  or 
prisms  ;  v.  sol.  alcohol,  ether,  benzene,  and  CS„, 
si.  sol.  water  and  ligroi'n.  Sol.  aqueous  alkalis. 
Gives  the  indophenine  reaction. 

/C(NC„H^Me). 
p-Tolylimide  C^H^Mo/  >C0. 

\ — NEt  / 

p-ToIuide  [152°].  Formed  by  boiling  the  p- 
tolylimide  of  ^-methyl  isatin  with  NaOEt  and 
EtBr  (Duisberg,  B.  18,  198).  Large  orango-rcd 
prisms ;  v.  sol.  alcohol,  acetic  acid,  benzene, 
and  CS,_,,  si.  sol.  ether,  insol.  water.  Split  up  by 
HCl  into  j)-toluidine  and  methyl-ethyl-ij'-isatin. 
Isobutyl-bromo-isatin 

C^HjBr^^^^COC^H,.  Crystallises  with  diffi- 
culty. Is  converted  by  Ac.^0  into  iso-butyl- 
bromo-isatoid  C._,„H|,.Br,,0,  [210°]  which  crystal- 
lises in  slender  needles,  si.  sol.  all  solvents 
(Baeyer  a.  Oeconomides,  B.  15,  2097). 

Benzyl-^-isatin  C,H,<  J'j{;2^pj^j>.  [131°]. 

Formed  by  adding  a  solution  of  sodium  benzyl- 
indole  carboxylate  to  one  of  NaOCl.  The  pp.  is 
dissolved  in  alcoholic  NaOH,  warmed  gently, 
diluted  with  water,  freed  from  alcohol  by  dis- 
tillation, and  ppd.  with  water  (Antrick,  A.  227, 
364).  Long  silky  red  needles  (from  water). 
Almost  insol.  cold  water,  v.  sol.  alcohol  and 
ether. 

Phenol-isatin  v.  Di-oxt-di-piienyl-oxindole. 
Tolu-isatin  v.  Di-ToLyL-oxiNDo^E. 


(a)-Naphth-isatin 
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C,„ns<^(jQ^C.OH.     [255°].    Formed  by  dis- 

Bolving  (a)-naplithoxindolein  alcohol  and  adding 
HOAc  and  NaNO.,.  The  isonitroso-  derivative 
BO  obtained  is  reduced  with  Sn  and  HCl,  and 
subsequently  oxidised  with  Fe^Clg  (Hinsberg,  B. 
21,117).  Eed  needles.  Forms  a  comxjound  with 
phenyl-hydrazine  [270°]. 

(j3)-Naphth-isatin  C,„H,<^^C.OH.  [2 18°]. 

Formed  by  dissolving  (i3)-naplithoxindole  in 
HOAc  and  adding  sodium  nitrite.  The  isonitroso- 
body  formed  yields  on  reduction  with  Sn  and 
HCl,  and  subsequent  oxidation  with  FejCl^,  the 
isatin  (Hinsberg,  B.  21,  115).  Eed  needles,  v. 
Bol.  ordinary  solvents. 

Ammoniacal  Derivatives  of  Isatin. 

Imesatin  CsH.N.O  i.e.  C,H,<!^*-*^C.Nnj  or 

^..^<NH>C^NH(?)  or  C,H.<<='(™)>C.OH. 

Isatin-imide  (?)  Obtained  by  Laurent  {J.  pr. 
25.  457)  by  passing  dry  NH3  into  a  boiling  alco- 
holic solution  of  isatin  containing  a  little  isatin  in 
suspension.  Could  not  be  obtained  by  Somma- 
ruga  (B.  10,  432).  Eectangular  prisms :  insol. 
water,  v.  si.  sol.  ether,  m.  sol.  boiling  alcohol. 
Eeadily  decomposed  by  heating  with  alcohol  and 
HClAq  into  isatin  and  NH3.  KOH  acts  in  like 
manner.  • 

Chloro-imesatin  C^H^ClNoO.  From  chloro- 
isatin  and  alcoholic  NH3  (Laurent).  Yellow  six- 
sided  prismatic  tables;  v.  si.  sol.  boiling  alco- 
hol, insol.  ether.  Dissolves  in  KOH,  giving  a 
red  liquid. 

Bromo-imesatin  CsH^BrNjO.  From  bromo- 
isatin  and  boiling  alcoholic  NH3  (Gericke,  Z. 
1865,  593).    Yellowish-brown  crystalline  mass. 

Iso  -  amyl  -  imesatin  CeH5(CiH,,)N.^0  i.e. 
C,H,<^°^C.NHCJi„  or 

C,H^<^^(^^=^")^C.OH  (?).  Formed  by  heat- 
ing isatin  with  isoamylamine  (Schift,  ^.  144,  53  ; 
Z.  [2]  4,  13).  Yellow  laminte ;  si.  sol.  ether,  v. 
sol.  alcohol.  Decomposed  by  dilute  acids  or  by 
prolonged  treatment  with  water  into  isatin  and 
isoamylamine. 

Phenyl-imesatin  C,H5(C6H5)N,0.  Anilide 
of  isatin.  From  isatin  and  aniline  in  boiling 
alcoholic  solution  (Engelhardt,  J.  1855,  541). 
Formed  also  by  heating  the  compound  of  isatin 
with  bisulphite  of  aniline,  and  crystallising  from 
ether-alcohol. 

Chloro  -  phenyl  -  imesatin  CsH5(CjHjCl)N20. 
From  isatin  and  chloro  aniline  (E.).  Yellowish 
crystals. 

Bromo-phenyl-imesatin  C„H5(C„HjBr)N20. 

Eesembles  the  preceding  (E.). 

Phenyl  -  chloro  -  imesatin  C,H,C1(C,H,)N20. 
Formed  by  adding  aniline  to  a  boiling  solution  of 
chloro-isatin  in  alcohol  (Engelhardt,  ^^r.  65, 
260).  Yellow  needles  ;  insol.  water,  v.  sol.  hot 
alcohol.  Eesolved  by  boiling  dilute  acids  into 
chloro-isatin  and  aniline.  Potash  gives  aniline 
and  potassium  chloro-isatate. 

Phenyl  -bromo  -  imesatia  CaH^BrfCjHJNjO. 
Resembles  the  above  (E.). 


Di-phenyl-di-ethyl-di-smiJe  of  isatin 
C.^H^jN^O      i.e.     C,Hj<;^°>C(NPhEt)2  or 

C,H,<^^(^^^*)2^C.0H  (?).    So-called  2'/te'i2/Z- 

ethyl-imesatin.  From  isatin  by  heating  with 
ethyl-aniline  (Schiff).  Yellow  laminre ;  si.  sol, 
ether,  v.  sol.  alkalis.  Split  up  by  acids,  alkalis, 
or  hot  water  into  isatin  and  ethyl-aniline. 

p-Methyl-imesatin  v.  Imide  of  p-Melhyl- 
isatin  (supra). 

Phenyl-p-methyl-imesatin  v.  Anilide  of  p- 
vietlnjl-isatin  (supra). 

Imasatin  C,jH,,N.,03.  Formed  by  passing 
NH.,  into  a  boiling  saturated  solution  of  isatin 
in  dilute  alcohol  (Laurent,  A.  Ch.  [3]  3,  483). 
Greyish-yellow  granules;  insol.  water  and  ether, 
V.  si.  sol.  boiling  alcohol.  Not  attacked  by  boil- 
ing aqueous  HCl.  Caustic  potash  dissolves  it, 
and  the  solution  is  ppd.  by  dilute  HClAq. 

Di  -  chloro  -  imasatin  CinH.iCljNjOa.  From 
chloro-isatin  and  alcoholic  NH3  (L.).  Slightly 
reddish  powder. 

Di-bromo-imasatin  C|„H3Br2N303.  Formed 
by  heating  an  alcoholic  solution  of  bromo-isatin 
with  ammonia  (Gericke,  2^.  1865,593).  Brownish- 
yellow  crystalline  granules. 

Tetra-bromo-imasatin  C|5HjBr^N303.  From 
tetra-bromo-isatin  and  alcoholic  NH3.  Eeddish- 
yellow  scales  (L.). 

Amasatin  C|,;H|,N^03.  Isainide.  Amide  of 
Isamic  acid  ?  One  of  the  products  of  the  action 
of  ammonia  on  isatin.  Prepared  by  heating 
ammonium  isamate  till  water  is  given  ofi,  and 
washing  the  residue  with  water  (Laurent,  A.  Ch. 
[3]  3,  488;  J.  pr.  35,  117).  Yellow  powder; 
insol.  water,  nearly  insol.  ether,  v.  si.  sol.  alco- 
hol, m.  sol.  boiling  alcoholic  NHj.  Cold  KOHAq 
dissolves  it,  giving  ofl  NH3,  and  forming  a  yellow 
liquid  containing  potassium  isamate.  HClAq 
forms  a  violet  solution  containing  isamic  acid. 

Di-ohloro-amasatin  C|i;H|2ChNj03.  Yellow 
powder,  formed  by  evaporating  a  solution  of 
ammonium  chloro-isatate  (L.). 

Tetra  -  chloro  -  amasatin  CigHidCI^NjOj. 
Formed  by  heating  ammonium  di-chloro-isatate. 

Di-bromo-amasatitt  C,5H|„Br.,N403(?). 
Formed  by  evaporating  an  aqueous  solution  of 
ammonium  bromo-isatate  and  treating  the  pasty 
residue  with  water  (Gericke).  Orange  yellow 
substance,  si.  sol.  water,  insol.  alcohol  and  ether. 
Dissolves  with  violet  colour  in  acids. 

Amisatin  C^gHj^NnO;,.  A  product  of  the  ac- 
tion of  dilute  alcoholic  ammonia  on  isatin  and 
ppd.  by  adding  water  to  the  solution  after  isat- 
imide  and  isatilim  have  crystallised  out  (L.). 
Minute  needles,  insol.  alcohol,  sol.  alcoholic 
potash. 

Isamic  acid  C,jH,3N30j.  Produced  by  the 
action  of  warm  ammonia  on  isatin;  but  is  best 
prepared  by  dissolving  isatin  to  saturation  in 
aqueous  KOH,  evaporating  the  solution  to  dry- 
ness, dissolving  in  alcohol,  adding  a  very  con- 
centrated solution  of  ammonium  sulphate,  fiU 
tering,  and  evaporating  to  dryness.  The  resi- 
due contains  amasatin  and  ammonium  isamate, 
and  the  latter  may  be  dissolved  in  alcohol, 
whence,  after  addition  of  HCl,  isamic  acid  crys- 
tallises (Laurent,  A.  Ch.  [3]  3,  490).  Euby- 
coloured  hexagonal  tables  or  scarlet  trimetrio 
laminfB.    SI.  sol.  boiling  water,  forming  a  yel- 
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low  solution ;  v.  sol.  hot  alcohol,  m.  sol.  ether. 
Aqueous  HCI  dissolves  it  with  violet  colour,  and 
it  separates  again  from  the  solution  in  violet 
crystals  turned  red  by  water.  Boiling  dilute 
acids  split  it  up  into  isatin  and  ammonia.  Bro- 
mine forms  '  indelibrome,'  a  yellow  substance 
CigH.jBr^NjOj  insol.  water. 

Salts. — NH^A' :  small  needles,  or  very  acute 
minute  rhombs.  When  strongly  heated  it  gives 
off  water  and  forms  amasatin.  Its  solution  does 
not  ppt.  salts  of  Ba,  Ca,  or  Mg,  but  gives  a  yel- 
low pp.  with  lead  acetate  and  with  AgNO^,  and 
a  red  pp.  with  HgCL. — The  potassium  salt 
may  be  boiled  witliout  decomposing. — AgA'. 

Di-chloro-isamic  acid  G|,.H|,Cl2N.,0^.  Formed 
by  adding  HCI  to  a  solution  of  di-chloro-ama- 
satin  in  dilute  KOH  and  crystallising  the  brick- 
red  pp.  from  alcohol  (L.).  Bright-red  elongated 
hexagonal  laminre.  More  sol.  alcohol  and  ether 
than  isamic  acid.  Forms  yellow  solutions. 
Decomjjosed  by  distillation.  HClAq  forms  a 
violet  solution,  but  on  boiling  it  is  split  up 
into  NH3  and  chloro-isatin. 

Tetra-chloro-isamic  acid  C,jH,,Cl|N30,,.  By 
boiling  tetra-chloro-amasatin  with  alcohol  and 
adding  silver  nitrate  a  llocculent  precipitate  of 
C,„H,AgCljN,0,  is  formed  (L.). 

Di-bromo-isamic  acid  CiuHnBroN^Oj.  Formed 
by  dissolving  di-bromo-amasatin  in  KOHAq 
and  neutralising  with  dilute  HOI  (Gericke).  Bed 
powder,  nearly  insol.  water,  v.  sol.  alcohol  and 
ether.  HClAq  gives  a  violet  solution.  Boiling 
KOHAq  gives  bromo-isatic  acid. — KA' :  yellow 
needles,  si.  sol.  water. — BaA'™. 

Isatimide  C.^jHijNjO,.  Formed  by  passing 
dry  NH,  over  isatin  moistened  with  alcohol 
(86  to  100  p.c).  When  absolute  alcohol  is 
used,  imasatin  first  crystallises  out,  and  the 
filtrate  deposits  isatimide  as  a  yellow  crystal- 
line powder.  Insol.  water,  scarcely  sol.  boiling 
alcohol  or  ether,  v.  sol.  boiling  alcoholic  NHj. 
Potash  dissolves  it  with  yellow  colour  and  evolu- 
tion of  NHj,  the  liquid  then  containing  isatin. 

Isatilim  Co^HigN^O^  (?).  Sometimes  formed 
when  dry  NH.,  is  passed  over  isatin  moistened 
with  alcohol,  separating  from  the  alcoholic  fil- 
trate from  which  isatimide  has  separated 
(Laurent,  J.  pr.  35,  121).  Yellow  amorphous 
flocks,  easily  decomposed  by  KOH. 

Di-isatin  diamide  C|cH|,N.|02.  Formed  by 
saturating  an  alcoholic  solution  of  isatin  with 
dry  NH.,  and  heating  to  100°  for  24  hours.  The 
product  is  filtered  boiling,  the  filtrate  contain- 
ing deoxy-imido-isatin,  while  the  di-isatin  di- 
amide and  oxydiamidoisatin  diamide  which  re- 
main on  the  filter  are  separated  by  treatment 
with  water  in  which  the  di-isatin  diamide  is 
tlie  less  soluble  (E.  von  Sommarnga,  A.  190, 
3(17;  B.  11,1082;  12,  980).  Pale  yellow  crys- 
tals, si.  sol.  alcohol  and  water.  Nitrous  acid 
forms  some  di-isatin  amide. 

Salts. — B'HCl :  yellow  crystalline  powder, 
almost  insol.  cold  water. — IJ'HNO^ :  yellow 
needles. — B'H^SO^ :  yellow  needles.  Not  de- 
composed by  heating  with  water  at  100°. — 
B'H„Cr04 :  orange  powder. 

Di-isatin  amide  C^HiiN^Oj.  [252°].  Formed 
by  warming  di-isatin  diamide  with  dilute  KOH 
and  ppg.  with  HCI  (Sommaruga,  M.  1,  579). 
Small  yellowish  needles  (from  alcohol).  Scarcely 
Bol.  water,  v.  sol.  alcohol.— 0|jH|„(NHJN3O3 : 


silvery  scales.— C„H,„KN,0,  IJaq:  silvery  plates 
or  needles. 

Dihydride  Ci^H^N^O,.  [213°1.  Formed  by 
treating  di-isatin  amide  or  di-isatin  diamide  with 
sodium-amalgam  (Sommaruga,  4. 194,  88).  Slen- 
der needles  (from  alcohol) ;  scarcely  sol.  water 
and  ether.  Oxidised  by  boiling  with  HgO  or  aque- 
ous FeCl.,  to  di-isatin  amide.  Not  affected  by  aque- 
ous KOH  (S.G.  1-27)  at  100°.— NaC„H,.,N,03 : 
long  colourless  needles,  v.  sol.  hot  water. — 
KCisHijNjOj:  broad  needles  with  silky  lustre. 

Oxy-diamido-di-isatiii  diamide  CuHuNsOj. 
Oxydiimidodiainidoisatin.  [295'-300"].  Formed 
as  above  (S.).  Large  colourless  needles.  Sol. 
water,  v.  e.  sol.  alcohol.  Dissolves  readily  in 
acids,  and  is  not  reppd.  from  these  solutions  by 
NH3.  Boiling  with  water  and  sodium-amalgam 
converts  it  into  di-amido-di-hydrindic  acid. 
The  solutions  of  its  salts  show  intense  red 
fluorescence. — B'HNO., :  granules,  v .  sol.  hot 
water. — B'H^SOj :  prisms. 

Di-amido-di-iydrindic  acid  C|,jH|,;NjO,. 
[217^].  Formed  as  above.  Crystalline  granules. 
Decomposed  on  fusion.  V.  sol.  hot  water. 
Oxidised  by  chromic  acid  mixture  to  '  di-imido- 
di-hydrindin  dicarboxylic '  acid  C|5H|2N^Oj 
which  crystallises  from  hot  water  in  needles. 

Deoxyimido-diisatin  C.^H^NjOj.  [210°]. 
Formed  as  mentioned  under  diisatin  diamide 
(S.),  and  purified  by  solution  in  aqueous  EOH 
and  ppn.  by  an  acid.  Yellowish  powder.  De- 
composed by  fusion.  V.  sol.  alcohol,  hot  water, 
and  alkalis. 

Oxy-amido-hydro-isatin,  so  called,  C|5H,  ,N  ,0,. 
Formed  by  treating  the  preceding  body  with 
sodium-amalgam  or  by  heating  it  with  KOHAq 
in  sealed  tubes  at  100°  (S.).  Yellowish  amor- 
phous jDowder,  insol.  water,  v.  sol.  alcohol. 
Decomposes  at  188°  without  fusion. 

ISATIN  CARBOXYLIC  ACID.  Anilide. 
C,.H|,N,03  i.e.  CsHjNO.CONPhH,  probably 
CO. 

Gi^i'C     >C'0 .    Carbanilido-isatin.  [180°- 
N.CONHPh 

183°].  Formed  by  heating  isatin  for  3  hours 
at  130°  with  phenyl  cyanate  (Gumpert,  J.  pr. 
[2]  32,  2^3).  Crystallises  from  benzene  in 
canary-yellow  needles.  Sol.  alcohol,  ether,  and 
glacial  acetic  acid. 

Reactions. — 1.  When  fused  it  forms  isatin 
and  phenyl  cyanate  (compare  the  formation  of 
isatin  from  acetyl-isatin). — 2.  With  H0SO4  and 
crude  benzene  it  gives  the  indophenin  reaction. 
3.  Dissolves  in  warm  dilute  KOH  forming 
potassic  carbanilo-isatate.  HCI  throws  down 
sparingly  soluble  carbanilido-isatic  acid, 
NPhH.CO.NH.C,H,.CO.Ca,H,  [170°-180°,  with 
decomposition].  The  acid  is  very  stable,  but 
by  heating  at  110°  for  a  long  time  it  loses 
HjO,  changing  back  to  carbanilido-isatin.  Carb- 
anilido-isatic acid,  when  heated  with  ethyl  or 
methyl  alcohol,  splits  off  CO,  and  H..0  forming 
C„H,„NA  [175°],  and  C„H,,NA  ii07i,  re- 
spectively.—  4.  Converted  by  amines  into  amides 
of  carbanilido-isatic  acid,  thus  alcoholic  NH, 
at  100°  forms  NPhH.CO.NH.C,H,.CO.CO.NHj 
[229°],  crystallising  from  alcohol  in  needles. 
It  dissolves  in  dilute  NaOH,  but  is  reppd.  un- 
altered by  HCI.  When  dissolved  in  glacial 
acetic  acid  it  is  converted  by  N.^O^  into  an  in- 
different body,  C„H,2N,0,,  [270°].-5.  NEtH^ 
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forms  NPhn.CO.NH.CJI^.CO.CO.NEtH  [210°]. 
It  forms  needles  (from  alcohol)  and  is  a 
weak  acid.  —  6.  Fhmyl-hi/drazine  forms 
NPhH.CO.NH.C„H^.CO.CON{NHJPh  [193°].— 
7.  Hydroxylaminc  forms 
NPhH.CO.NH.C.H^.CO.CO.NH.OH  [225°]. 

ISATIN  DIh'yDRIDE  v.  Dioxindole. 

ISATIN  INDOGENIDE  v.  Indigo. 

ISATIN  SULPHONIC  ACID  CgH.NSOs  i.e. 

SOaH.CgHj*:^^^  ^C.OH.     Isatosulphuric  acid. 

Preparation. — Commercial  indigo-carmine 
(18  pts.)  is  stirred  up  into  a  thin  paste  with 
water  (18  pts.),  H.^S04  (Ih  pts.)  is  added,  and  the 
mixture  heated  to  boiling  while  KnCr.^O,  (1  pt.) 
is  gradually  thrown  in,  as  long  as  decolourisation 
ensues.  The  hot  solution  is  filtered  and  KNO3 
added,  which  facilitates  the  deposition  of  potas- 
sium isatin  sulphonate.  The  K  salt  is  mixed 
with  resinous  matter,  which  can  be  got  rid  of  by 
dissolving  in  hot  baryta-water,  ppg.  excess  of 
baryta  by  CO^,  and  then  ppg.  by  K.SO,  (Ci.  a.  A. 
Schlieper,  A.  120,  1).  Yellow  radio-crystalline 
mass  (containing  2aq).  Insol.  ether  and  benzene, 
m.  sol.  alcohol,  v.  sol.  water.  Powerful  acid, 
separating  HCl  from  its  salts.  Not  decomposed 
by  H^SO,  or  HNO.„  even  on  boiling.  Aquaregia 
slowly  forms  tetra-chloro-quinone.  Alcoholic 
NH3  forms  dark-brown  bodies.  Hydric  iodide 
does  not  reduce  it.    Ammonium  sulphide  forms 

S03H.C,H3<^^^^^^)^COH.  Hot  potash  forms 

Bulpho-isatic  acid. 

Salts. — NaA'  2aq  :  deep-red  tables;  ppd. 
from  its  aqueous  solution  by  NaCl. —  KA'aq: 
small  golden  needles.  S.  5  in  the  cold.  Insol. 
alcohol.  Ppd.  by  KNO3  from  its  aqueous  solu- 
tion.— NHjA'  aq  :  deop-yellow  needles,  v.  sol. 
water,  si.  sol.  NH|C1. — BaA'2  <laq  :  scarlet  powder, 
insol.  alcohol,  si.  sol.  water. — CaA',,2aq:  small 
golden  needles,  m.  sol.  water. — AgA'  aq  :  yellow 
needles,  si.  sol.  water. 

DIISATOGEN  C.gHgNA  i.e. 

0—0    O  O 
C— G-C— Cv 
/  I  /      \  !  \ 


.CO.CO.CO.COn 


\  1  >c,n„  or 


C.H,<;^^-^^-^^-^;^>C,n,  (Michael,  J.  pr.  [2] 

35,  256).  Prepared  by  the  action  of  fuming 
HjSO,  on  di-o-nitro-di- phenyl -diacetylene 
(Baeyer,  B.  15,  52).  Bed  needles.  Sol.  nitro- 
benzene, si.  sol.  chloroform,  insol.  alcohol  and 
ether.  WithHoSO^andFeSO,  it  gives  indoin.  It 
is  very  readily  reduced  to  indigo  by  cold  NHjHS, 
by  zinc-dust,  and  NH^NaOHor  AcOH,  byglucose, 
and  alkalis,  &c.  It  combines  with  ammonium 
bisulphite. 

ISATOGENIC  ETHER  C,H,0.,N.CO,Et  i.e. 
O, 

C  — C-CO,Et,  or  C.H./'^^f-^^'^^' 

or  (C0,Et.C0.C0.C„H4),N,  (Michael,  i^r.  [2] 
35,  255).  [115°].  Formed  by  an  isomeric  change 
from  o-nitro-phenyl-propiolic  ether  by  the  action 
of  cold  HjSO,  (Baeyer,  B.  14,  1741;  15,  780). 
Yellow  needles.  By  most  reducing  agents  it  is 
reduced  to  indoxylic  ether,  but  ferrous  salts  give 
indoxanthic  ether  (Baeyer,  B.  15,  780).  Isato- 


genic  acid  is  perhaps  formed  by  shaking  o-nitro- 
phenyl-propiolic  acid  with  H2S0,,  but  if  so,  it  is 
decomposed  on  diluting  with  water  into  CO^  and 
isatin. 

,00 

ISATOIC  ACID  CsH  NOji.e.  C^H  ^  | 

\N.CO,H. 

Anthranil  carhoxylic  acid.  [230°].  S.  (acetone) 
4-4  at  55°. 

Formation. — 1.  By  the  oxidation  of  isatin  by 
CrO,  in  HOAc  (Kolbe,  J.  pr.  [2]  30,  469).— 2.  By 
heating  anthranil  with  chloro-formic  ether  at 
130°  (Friedlander  a.  Wleiigel,  B.  16,  2227).— 
3.  By  boiling  o-amido-benzoic  acid  with  excess 
of  chloro-formic  ether  (Niementowski  a.  Eozan- 
ski,  B.  22,  1672). 

Preparation.— (H.  Kolbe,  J.  pr.  [2]  30,  469). 
Isatin  (100  g.)  is  powdered  and  mixed  with  glacial 
acetic  acid  (600  g.).  A  solution  of  CrOj  (200  g.) 
in  glacial  acetic  acid  (600  g.)  is  slowly  added,  the 
temperature  being  kept  below  50°.  The  flask  is 
left  for  12  hours  in  cold  water,  and  then  in  water 
at  50°,  and  finally  at  60".  Isatoic  acid  then  be- 
gins to  separate  as  a  yellow  powder,  the  separa- 
tion is  completed  by  pouring  into  500  c.c.  cold 
dilute  H.SO^.    Yield  72  per  cent. 

Propertfes.— Nearly  rectangular  prisms,  which 
are  yellow  (through  some  impurity)  when  pre- 
pared from  isatin.  Decomposed  at  230°.  Spa- 
ringly soluble  in  alcohol,  ether,  and  glacial  acetic 
acid,  rather  more  soluble  in  chloroform  and 
benzene. 

Reactions. — 1.  Boiled  with  water  it  forma 
o-amido-benzoic  (anthranilic)  acid : 
C-H,N0.C0.,H  +  H„0  =  C,H,(NH2)C0,H  +  CO^.- 
2.  Cone.  HCl,  H.SOj,  and  dilute  HNO3  behave 
in  the  same  way. — 3.  Gaseous  HCl  passed  into 
an  alcoholic  solution  forms  the  hydrochloride  of 
o-amido-benzoic  ether. — 4.  Aqueousfcarj/^a  forms, 
on  warming,  o-amido-benzoic  acid. — 5.  Ammo- 
nia (aqueous  or  dry)  forms  o-amido-benzamide. 
6.  Aniline  at  60°  forms  the  anilide  of  o-amido- 
benzoic  acid. —  7.  HNO3  (S.G.  1-48)  forms  nitro- 
isatoic  acid.— 8.  Nitrous  acid  gas  passed  into 
water,  containing  isatoic  acid  suspended,  forms 
(a)-nitro-salicylic  acid.  Anthranilic  acid  is 
doubtless  first  formed,  and  thip  is  then  nitrated 
and  exchanges  NHj  for  OH. — 9.  Heated  with 
methyl  or  etMjl  alcohol  it  unites,  forming  crys- 
talline compounds,  carboxylic  acids  of  the 
methyl  or  ethyl  ethers  of  o-amido-benzoic  acid: 
XO 


■  MeOH ' 


„  „  /CO,Me 
■■  ^'i^4<^NH.C0,H. 


_   i\  I 

The  acid  CO.H.NH.C.iH^.COjMe  crystallises 
in  needles  [17l)°],  while  the  corresponding 
C0,H.NH.C,H,.C0,Et  forms  needles  [126°].- 
10.  With  benzoyl  chloride  at  210°  it  partly  reacts 
/CO 

thus :  C„h/  I  +  BzCl 

\n.co,h 

.CO 

=  COj -H  HCl -1- C„Hj<^  I    ,  forming  benzoyl- an- 

\nBz 

thranil  [123°]. — 11.  Bromine  forms  bromo-isatoio 
acid,  which  gives  with  HCl  (j3)-bromo-anthranilio 
acid  [208°].— 12.  It  dissolves  in  cold  dilute  NaOH 
with  a  blue  fluorescence,  but  on  standing  the 
fluorescence  vanishes  and  the  solution  then  con- 
tains anthranilic  acid  (Friedliinder  a.  Wleiigel, 
B.  16,  2227).— 13.  Phenol  at  180°  gives  phenyl 
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o-amido-bonzoate  ciystallising  in  neydles  [70°]  | 
{(}.  Sehmidt  a.  E.  v.  Meyer,  J.  jjr.  [2J  36,  370).— 
14.  Lon;^'  boiling  with  glacial  acetic  acid  forms 
an  amorphous  compound  C.,r,H^.N,,0,,,  v.  si.  sol. 
ordinary  solvents,  which  yields  o-amido-ben/,oic 
acid  when  heated  with  HCl  or  dilute  ri.,SOj 
(G.Schmidt,  J. jjr.  [2]  3C,H80).-15.  Heating  with 
Ac.^0  gives  acetyl-o-amido-iienzoic  acid  [180°] 
(S.). — 16.  With  /i.)/d)-o:z-(/Za>«Hie  it  forms o-amido- 
benzoyl-hydroxylamine  (E.  v.  Meyer  a.  T.  Bell- 
.00 

mann,  J.  pr.  [2]  33,  19)  C,H |  +  H..NOH 

\n.co„h 

=  C,HJNH.,)CO.NH(OH)  +  CO,.— 17".  With  ^i/ic- 
nyl-hydrazine  it  forms  o-amido-benzoyl-phonyl- 

hydrazine  C,H,<  |  +  PhNH.NH^ 

\N.CO.,H 

=  0,H^(NH,)OO.NPh.NH,,  +  OOj.— 18.  It  does  not 
react  with  boiling  di  -  7nethyl  -  aniline.  — 
19.  Pyrocatechin  at  130°  reacts  thus  (M.  a.  B.): 

yCO 

C,H,(OII),  +  C,h/ I 

\n.oo.,h 

=  COj  +  C„H,(NH,JCO.O.C,H^OH,  forming  o-oxy- 
phenyl  o-amido-benzoate. — 20.  Boiled  with  for- 
mic acid  it  forms  formyl-o-amido-benzoic  acid 
and  a  weak  base,  O^iH^nNjOg.  This  crystallises 
in  rhombohedra  (from  alcohol).  It  melts  at 
[280°],  with  decomposition.  Sparingly  soluble 
in  water,  alcohol,  benzene,  and  chloroform.  S. 
(ether)  -03  at  1.5°;  S.  (alcohol)  -11  at  19°. 
Keadily  soluble  in  NaOH,Aq,  forming  a  crystal- 
line salt.  Its  hydrochloride  forms  prisms,  but 
is  decomposed  by  water.  Heated  with  cone.  HOI 
at  110°  it  forms  00.^,  formic  acid,  and  the  hydro- 
chloride of  anthranilic  acid  (M.  a.  B.). — 21.  By 
treatment  with  PClj  in  presence  of  POCLj  a  pro- 
duct is  got  whence  methyl  alcohol  and  ethyl 
alcohol  respectively  form  crystalline  products. 
The  former  gives  C„,H,5N.,05  [210°];  small 
needles.  The  latter  gives  C,;H,„N,,05  [170°]; 
needles.  With  cone.  HCl  at  140°  the  latter  gives 
EtCl  and  anthranilic  acid  (M.  a.  B.).  — 22.  Bleach- 
ing powder  suspended  in  chloroform  changes 
some  of  the  isatoic  acid  into  an  isomer  [240°], 
pokible  in  alcohol,  acetone,  and  benzene.  It 
dissolves  in  NHj,Aq  without  forming  anthranil- 
amide  (unlike  isatoic  acid),  but  when  HOI  is 
added  to  the  solution  an  acid  [2G0°]  is  ppd. 
(M.  a.  B.). — 23.  Heated  with  glacial  acetic  acid 
and  bromine  (1  mol.)  it  forms  bromo-isatoic  acid, 
but  with  more  bromine  OOj  is  evolved,  and  di-, 
tri-,  and  tetra-bromo-amido-benzoic  acids  are  got. 

,00 

Chloro-isatoic  acid  C^^C\<f  \ 

\n.oo„h 

[c.  268°].  From  chloro-isatin  (10  g.),  OrO,  (20  g.) 
and  glacial  acetic  acid  (120  g.)  as  described  under 
bromo-isatin  (Dorsch,  J.  pr.  [2]  33,  49). 

Properties.  —  Pearly  plates  (from  alcohol- 
ether).  SI.  sol.  alcohol,  acetone,  and  glacial 
acetic  acid,  insol.  benzene,  chloroform,  ether, 
and  water. 

Reactions. — 1.  Cone.  HOI  forms  chloro-o- 
amido-benzoic  acid  [204°]. — 2.  Hot  NH.,Aq  forms 
the  amide  of  chloro-amido-benzoic  acid. 

^00 


Di-chloro-isatoic  acid  C„H^01^<^  | 


[256°]. 


N.CO,H 


Formation. — By  oxidation  of  di  chloro-Isatin, 
Properties. — Yellow  prisms  (from  alcohol- 
acetone).  Melts  at  254°-2.56°  with  decomposi- 
tion. V.  sol.  acetone  and  glacial  acetic  acid, 
sol.  alcohol  and  chloroform,  v.  si.  sol.  ether  and 
benzene.  Boiled  with  water  it  partly  changes 
to  di-chloro-o-amido-benzoic  acid,  as  shown  by 
its  violet  fluorescence  (Dorsch,  J.  pr.  [2]  33,  51). 

Reactions. — 1.  Oonc.  HOI  slowly  converts  it, 
on  boiling,  into  di-chloro-amido-benzoic  acid 
[224°].  — 2.  With  NH.Aq  it  gives  di-chloro- 
amido-benzamide. 

/CO 

Bromo-isatoic  acid  C^HjBr^  |  , 
\N.CO,H 

[c.  275°]. 

Formation. — 1.  By  oxidising  bromo-isatin. 
2.  From  Br  and  isatoic  acid  suspended  in  glacial 
acetic  acid  at  90^  (E.  Dorsch,  /.  pr.  [2]  33, 
32). 

Properties.— Vea,r\y  plates  (from  a  mixture 
of  alcohol  and  acetone).  Sol.  acetone.  SI.  sol. 
alcohol  and  glacial  acetic  acid.  Insol.  water, 
chloroform,  ether,  and  benzene. 

Reactions. — 1.  With  boiling  cone,  hydro- 
chloric acid  it  forms  (;8)-bromo-amido-benzoic 
acid  C„H3Br(NH,)00,,H.-2.  With  hot  NH^Aq 
it  gives  bromo-amido-benzamide. 

/CO 

Di-bromo-isatoic  acid  CJl.firX^  | 

\n.co,h 

[255°].  Obtained  by  oxidising  di-bromo-isatin 
(10  g.)  by  OrO;i  (10  g.)  in  presence  of  glacial  acetic 
acid  (60  g.)  as  described  under  6ro))!o-IsATiN. 

Properties.  —  Flesh-coloured  prisms  (from 
alcohol-acetone).  Sol.  glacial  acetic  acid  and 
acetone,  si.  sol.  alcohol,  chloroform,  and  benzene, 
hardly  sol.  ether,  insol.  water.  Much  more 
stable  than  bromo-isatoic  acid. 

Reactions. — 1.  Boiled  for  a  long  time  with 
cone.  HOI  it  gives  off  CO.,,  leaving  di-bromo-o- 
amido-benzoic  acid. — 2.  It  does  not  dissolve  in 
NH.,Aq-  But  if  heated  with  it  at  100°  for  a 
long  time  it  forms  di-bromo-amido-benzamide 
C,H,j;r,,(NH,,)00.NH.,  [197°]. 

Nitro-isatoic  acid  0,H,(NO.,)NO.0O.,H, 
[220°-230"].  Formed  by  the  action  of  HNO3 
(S.G.  1"48)  on  isatoic  acid.  Insol.  water  and 
ether,  si.  sol.  alcohol.  Crystallises  from  equal 
parts  of  alcohol  and  acetone  in  pearly  plates.  It 
resembles  isatoic  acid,  splitting  up  readily  into 
CO.,  and  nitro-o-amido-benzoic  acid,  when  boiled 
with  HCl  or  even  with  water.  Nitro-isatoic  acid 
is  converted  by  aqueous  NH3  into  nitro-amido- 
benzamide.  By  Sn  and  HOI  it  is  reduced  to  di- 
amido-benzoic  acid,  OO.^  escaping.  Bromine  (in 
glacial  acetic  acid)  converts  it  into  mono-,  di-, 
and  tri-  nitro-amido-benzoic  acids  (q.  v.). 

/CO 

Methyl-isatoic  acid  CsHjMe^  | 

\n.co,h 

Preparation. — Methyl-isatin  (10  g.)  is  mixed 
with  glacial  acetic  acid  (CO  g.)  and  cooled  well 
■while  a  mixture  of  CrO,  (21  g.)  in  glacial  acetic 
acid  (60  g.)  is  slowly  added.  After  12  hours  at 
0°  the  mixture  is  heated  for  2  hours  at  40°  and 
then  to  70°.  It  is  poured  into  water  containing 
H.SOj,  and  the  yellow  powder  crystallised  from 
absolute  alcohol  (Panaotovic,  J.  pr.  [2]  31,  122; 
33,  58). 

Properties. — Palc-yellow  crystalline  plates 
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(from  boiling  alcohol)  or  trimetrio  columns  (from 
acetone).  At  245°  it  suddenly  increases  in  bulk, 
but  it  melts  above  300°,  giving  off  CO.,.  V.  si. 
sol.  water,  readily  sol.  boiling  alcohol,  ether, 
benzene,  and  chloroform. 

Reactions. — 1.  Is  more  stable  than  isatoio 
acid,  not  being  decomposed  by  dilute  mineral 
acids.— 2.  HNO3  (S.G.  1-48)  dissolves  it  in  the 
cold.  After  12  hours  water  is  slowly  added,  and 
the  pp.  crystallised  from  benzene.  It  forms 
pale-yellow  trimetric  plates  of  nitro-methyl- 
isatoic  acid  [175°].  This  acid  is  reduced  by 
Sn  and  HCl  to  a  di-amido-toluic  acid.  — 
3.  Warmed  with  HCl  (S.G.  1-2),  CO.,  is  given  off, 
and  the  hydrochloride  of  amido-p-toluic  acid 
[207°]  formed. — 4.  Warmed  with  NH3A(i  it  gives 
the  amide  of  amido-toluic  acid  [178°]. — 5.  With 
aniline  in  alcohol  it  forms  the  corresponding 
anilide  [243°]. — G.  With  phenyl-hydrazine  it 
forms  the  corresponding  hydrazide. — 7.  With 
MeOH  at  180°  it  forms  methylic  amido-toluate. 

Methyl-isatoic  acid  C„H,N03  i.e. 
/CO 

C,H3Me<  I  .    [226°].   Formed  by  boiling 

\N.co.;a 

an  amido  -  toluic  acid  C^H,,Me(NH.,)CO,,H 
[5?  or  3?:1:2]  with  chloro-formic  ether  (Niemen- 
towsky  a.  Eozansky,  B.  22,  1075).  Needles  or 
scales ;  v.  si.  sol.  benzene  and  ether,  si.  sol. 
alcohol.  Decomposed  on  fusion.  Acids  and 
alkalis  decompose  it  into  CO^  and  amido-toluic 
acid  [177°]. 

Isomeride  of  isatoic  acid  v.  Anthroxanic 

ACID. 

ISATYDE  C,6H,,,N.,0,.  Produced  by  the  re- 
duction of  isatin  by  zinc  and  dilute  H^SOj  by 
alcoholic  ammonium  sulphide,  or  by  zinc-dust 
and  HOAc  (Laurent,  A.  Ch.  [3]  3,  382  ;  A.  72, 
285  ;  Erdmann,  pr.  24,  15  ;  25,  438;  Baeyer, 
B.  12,  1309).  Formed  also  by  atmospheric  oxi- 
dation of  an  aqueous  solution  of  dioxindole 
(Baeyer  a.  Knop,  A.  140,  10).  White  powder, 
with  slightly  greyish  tint,  almost  insol.  water,  v. 
si.  sol.  boiling  alcohol  and  ether.  Separates 
from  boiling  alcohol  in  minute  scales.  Decom- 
posed by  heat,  becoming  at  first  violet-brown. 
Alcoholic  potash  forms  isatic  acid,  indin,  and 
other  products. 

Di-chloro-isatyde  C,6H,(,CLN.,04.  Formed  by 
the  action  of  ammonium  sulphide  on  chloro- 
isatin.  White  powder  ;  crystallisable  ;  insol. 
cold,  V.  si.  sol.  hot,  water  ;  m.  sol.  boiling  alco- 
hol, sol.  hot  aqueous  potassium  sulphide.  At 
180°  it  is  resolved  into  chloro-isatin  and  chloro- 
indin.  Boiling  aqueous  or  alcoholic  potash 
forms  potassium  chloro-isatate  and  the  salt 
0,H,C1(NH.,).CH(0H).C0.,K. 

Tetra-chloro-isatyde  C.oHjCljN^Oj.  Produced 
by  the  action  of  ammonium  sulphide  on  di- 
chloro-isatin.  White  powder,  insol.  water.  De- 
composed by  heat  into  di-chloro-isatin  and  di- 
chloro-indin.  Alcoholic  potash  forms  di-chloro- 
isatin  and  di-chloro-o-amido-a-oxy-phenyl-acetic 
(di-chloro-hydrindic)  acid. 

Tetra-bromo-isatyde  C|i;H^Br4N.,0^.  From  di- 
bromo-isatin  and  ammonium  sulphide.  Resolved 
by  heat  into  di-bromo-isatin  and  di-bromo- 
indin. 

Thio-isatyde  C|„H,2N.,03S.  Formed  by  slowly 
adding  alcoholic  potash  to  an  alcoholic  solution 
ol  di-thio-isatyde  (Laurent,  A.  Ch.  [3]  3,  4G3). 


White  crystalline  powder.  May  be  crystallised 
as  minute  rectangular  scales  from  hot  alcohol. 
Insol.  water,  v.  si.  sol.  boiling  alcohol  and  ether. 
Cold  potash  forms  indin  and  other  products. 
Hot  potash  forms  the  hydride  of  indin. 

Di-thio-isatyde  C„H,.,N.,0.,S„.  When  H.,S  is 
passed  into  a  cone,  alcoholic  solution  of  isatin 
the  liquid  becomes  pale  yellow  and  on  cooling 
deposits  crystals  of  sulphur  and  of  isatyde.  The 
filtrate  when  mixed  with  water  deposits  di-thio- 
isatyde  (Laurent).  Yellowish-grey  amorphous 
powder.  Decomposed  by  heat.  Insol.  boiling 
water,  v.  sol.  warm  alcohol  and  ether.  Ammo- 
nium bisulphite  converts  it  into  '  ammonium 
sulphisatanite'  NH_|CsH^NSO.,  aq,  which  crystal- 
lises in  large  pale-yellow  tables,  v.  sol.  water, 
m.  sol.  alcohol. 

Di-bromo-di-thio-isatyde  CigHi^BrJfjO^S.,. 
Formed,  together  with  di-bromo-tri-thio-isatyde, 
when  HjS  is  passed  into  a  boiling  alcoholic 
solution  of  bromo-isatin  (Gericke,  Z.  1865,  695). 
Yellowish-white  powder ;  insol.  hot  water,  sol. 
hot  alcohol  and  ether. 

Di-bromo-tri-thio-isfityde  C.uHioBr.^N.^OS^. 
Formed  as  above.    Yellowish-white  powder. 

Isatane  GjoH^^NjO,;.  Formed,  as  a  white  pp., 
when  di-thio-isatyde  is  boiled  with  a  solution  of 
ammonium  bisulphite  (Laurent,  J.  pr.  28,  346). 
Formed  also  by  the  action  of  sodium-amalgam 
on  an  acid  solution  of  isatin  (Knop,  J.pr.  97,  65). 
Small  white  cubes  (from  ether  or  hot  alcohol) ; 
insol.  water.  Decomposed  by  hot  alcoholio 
potash  into  dioxindole  and  indiretin.  Its  alco- 
holic solution  gives  with  ammoniacal  AgNO^  a 
white  pp.  of  Ag|C.,.JI.,.,N40s. 

ISETHIONIC  ACID  CjH.SO^  i.e. 
HO.CH.,.CH.,.SO:|H.    Oxy-ethane  sulphonic  acid. 
Sulphonic  acid  of  ethyl  alcohol.    Mol.  w.  126. 

Formation. — 1.  Discovered  by  Magnus  in 
1833  (P.  27,  378  ;  A.  6,  163)  as  a  product  of  the 
action  of  SO3  on  alcohol  or  ether.  Hence  it  is 
found  among  the  residues  in  the  preparation  of 
ether. — 2.  By  boiling  ethionic  acid  with  water 
(Magnus,  A.  32,  251).— 3.  By  the  action  of  SO^ 
on  barium  ethyl  sulphate  (Moves,  A.  143,  196), 

4.  By  the  action  of  nitrous  acid  on  taurine 
NH.,.CH.,.CH,.S03H  (W.  Gibbs,4m.  S.  [2]  25,  30). 

5.  By  heating  chloro-ethyl-alcohol  (chlorhydrin 
of  glycol)  with  aqueous  Na^SOj  at  175°  (CoU- 
mann,  A.  148,  101). — 6.  By  heating  ethylene 
oxide  with  aqueous  KHSO3  at  100°  (Erlenmeyer 
a.  Darmstiidter,  Z.  1868,  342).— 7.  Probably 
formed  by  boiling  ethylene  bromide  with  aqueous 
Na.,S03  (James,  C.  J.  43,  44).— 8.  By  oxidising 
thio-glycol  H0.CH,.CH,.SH  with  nitric  acid 
(Carius,  A.  124,  260). 

Preparation. — SO,  is  added,  with  shaking, 
to  an  equal  weight  of  ether  at  0°.  As  soon  as  a 
sample  mixed  with  water  gives  a  heavy  oil  the 
whole  is  poured  into  water  and  the  ethyl  sulphate 
washed  with  water  till  neutral,  dried  over  H„SOj, 
treated  with  its  own  weight  of  SO3,  and  then 
poured  into  water.  The  two  aqueous  liquids  are 
boiled  for  a  long  time  to  decompose  ethionic 
acid,  and  then  neutralised  by  baric  carbonate ;  on 
evaporating  baric  isethionate  is  got  (R.  HLiLincr, 
A.  223,  212). 

Properties.  —  Viscid,  strongly  acid  syrup, 
which  gradually  dries  up  to  a  deliquescent 
radio-crystalline  mass.  Is  not  decomposed  at 
150°,  but  blackens  at  a  higher  temperature.  Its 
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salts  are  not  decomposed  by  boiling  with  water, 
and  may  even  be  heated  to  200^,  above  which 
temperature,  liowever,  they  lose  water  and 
change  to  di-isethionates.  Potash-fusion  gives 
potassium  carbonate,  oxalate,  sulphate,  and 
sulphite.  Berthelot  {Z.  1869,  682)  obtained 
acetylene,  K0SO3,  and  hydrogen.  PCI5  yields 
CH.^C1.CH,.S0.^C1,  which  is  converted  by  heat- 
ing with  aqueous  ammonia  into  taurine  (Kolbe, 
A.  112,  211).  Chromic  acid  oxidises  isethionic 
acid  to  sulpho-acetic  acid  C0,^H.CH,,.S05H. 

Salts. — NH^A':  octahedra.  [130°] (Strecker) ; 
[135°]  (Seyberth,  B.  7,  391).  At  235°  it  changes 
to  ammonium  di-isethionate  (Carl,  B.  12,  1604). 
— KA':  rhomboidal  prisms,  melting  between  300° 
and  350°  without  loss  of  weight.  May  be  crystal- 
lised from  alcohol. — BaA'^  :  transparent  six- 
sided  plates.  [320'^].  V.  sol.  water.  S.  (60  p.c. 
alcohol)  6  at  14°. — CuA'„2aq:  pale-green  prisms. 
— AgA' :  very  hygroscopic  pearly  needles. 

Double  salts  with  Et.SOj  (Engelcke,  ^. 
218,  270).  From  NaA',  H.SO,,  and  alcohol,  and 
conversion  into  barium  salt  BaA'.,Et„S04  (?). — 
NaA'Et.SO^. 

Double  salt  with  Me,,SO,.— NaA'Me.,S04. 
Silky  monoclinic  tables  (from  alcohol),  very 
hygroscopic.  Decomposed  by  water  at  80°,  thus  : 

C.,H,(0H)S03NaMe„S0^-f  2H.0 
=  C2Hj(0H)S0,H  +  2MeOH  +  NaHSO^. 

Ethyl  derivative  EtO.CH2.CH,.S03H. 
Sulphonic  acid  of  ether.  S.G.  5i  1-359'.  The 
sodium  salt  is  obtained  by  the  action  of  chloro- 
ethane  sulphochloride  on  excess  of  NaOEt  (K. 
Hiibner,4.223,218).  AlsofromCH,Cl.CH,.SO_,Na 
and  NaOEt.  The  free  acid  is  got  by  boiling  with 
water  the  product  obtained  by  acting  with  H^S 
on  the  (molecular?)  compound  of  its  lead  salt 
with  lead  ethyl  sulphate.    It  is  a  syrup. 

Salts.— NaA'.  Plates.  S.  (alcohol)  2-7  at 
15°. — NaA'.iaq.  Columns. — BaA'.^aq. — ZnA'2  6aq. 
Hygroscopic  plates. — CuA'26aq. 

Double  compounds  with  the  salts 
of  ethyl  sulphuric  acid  EtSO^H.  Got  by 
addingH,SO.,and  alcohol  to  EtO.CH,.CH,,.SO.,Na, 
filtering  from  Na„SO^,  and  neutralising  with  a 
metallic  carbonate.  The  general  formula  is : 
C..H,,SO.iH,  G,H,O.G,H,.SO  ,H  or  C,  H,  ,S„0,H,,  e.g. 
BaA"aq.  Silky  scales.— (NH,),A','A',.—PbA',A'2. 
—  Na;A',A'„aq.  —  ZnA',A'„5aq.  —  CuA'iA'^iaq. 
These  salts  are  very  soluble  in  water.  The  free 
acid  splits  up  on  boiling  with  water,  in  the  follow- 
ing manner:  C.,H  SO,H,EtO.G.Hj.S03H-)-H20 
=  EtO.G.H^SO ,H  4-  H,SO,  -f  EtOH. 

Ethyl  ether  HO.CH...CH..SO,Et.  From 
AgA'  and  EtI  (Stempnewsky, R.  1882,  95). 

Ethyl  derivative  of  the  ethyl  ether 
EtO.CH,.CH.,.SO,Et.  S.G.  1-168  (impure). 
From  CH,C1.CH,.S0,C1  and  NaOEt  in  ether. 
Not  obtained  quite  pure. 

Benzoyl  derivative  BzO.CH„.CH,.SO.jH. 
From  potassium  isethionate  and  BzCl  (Engel- 
hardt  a.  LatschinoS,  Z.  1868,  235).— KA' :  Leaf- 
lets ;  v.  sol.  boiling  water,  sol.  hot  alcohol.— 
BaA'„  aq  :  Large  thin  tables ;  m.  sol.  cold  water, 
sol.  boiling  alcohol. 

Chloride  H0.CR,.CH,,.S0.,C1.  Probably 
formed,  together  with'  CH.Cl.Ca.SOjH  and 
CH,.CH,.0.S0,C1,  by  the  action  of  SO.,  on  ethyl 
chloride,  or  of  C1S0.,H  on  ethylene  (Purgold,  B. 
6,  501).    Exccjs  of  t^Oj  converts  it  into  the  1 


chloride  of  ethionic  acid  (Claesson,  J.  pr.  [2]  19, 

Di-isethionic  acid  0(CH.,.CHj.SO,H),.  Bi- 
sulphonic  acid  of  ether.  The  ammonium  salt  of 
this  acid  is  obtained  by  heating  ammonium  ise- 
thionate to  210°  (Carl,  B.  12,  1604).— (NHJ.A.". 
[198°].  Slender  leaflets  or  scales;  v.  e.  sol. 
water. — BaA"aq  :  prismatic  tables.  Formed  by 
heating  barium  isethionate  to  200°  (Carl,  B.  14, 
65). 

ISINGLASS  V.  Pboteids,  Appendix  C. 

ISO- .  Compounds  whose  names  begin  with 
ISO-  are  usually  described  either  under  the  name 
to  which  iso-  has  been  prefixed  or  else  under  their 
systematic  names  as  described  in  the  Introduc' 
tion  to  Articles  Relating  to  Organic  Chemistry, 
vol.  i. 

ISOMERISM.  Even  a  superficial  reader  of 
chemical  literature  will  soon  become  aware  that 
the  term  isomeric  and  the  kindred  expres- 
sions allotropic,  mctameric,  and  polymeric  are 
by  no  means  always  used  in  consistent  senses, 
and  he  will  have  considerable  difficulty  in  clearly 
realising  their  exact  and  relative  import ;  it, 
therefore,  appears  desirable  to  discuss  the  mean- 
ings ofthese  terms,  especially  from  the  historical 
side,  and  as  far  as  possible  to  define  the  sense  in 
which  they  are  severally  applicable.  The  follow- 
ing extracts  from  the  article  Isomerism  in  the 
first  edition  of  this  Dictionary,  vol.  iii.  p.  415, 
1865,  by  J.  A.  Wanklyn,  serve  to  show  what 
views  were  held  at  the  very  outset  of  the  period 
when  the  investigation  of  isomeric  substances 
began  largely  to  engage  the  attention  of 
chemists : — 

^Isomerism. — This  term  is  derived  from  10-05  equal,  and 
Hf'pos  a  part,  and  its  employment  by  chemists  is  an  expres- 
sion of  the  fact  that  very  different  chemical  compounds 
have  sometimes  identically  the  same  ultimate  composition. 
Two  or  more  different  bodies  which  are  composed  of  the 
same  elements,  and  of  the  same  proportions  of  these 
elements  {i.e.  which  have  the  same  percentafre composition) 
are  said  to  be  isomeric.  Isomerism  is  sometimes  used  in  a 
narrower  sense,  being  made  to  signify  equality  of  molecular 
weiffht,  as  well  as  identity  in  percentage  composition. 
When  the  compounds  have  ttie  same  percentage  composi- 
tion, but  different  molecular  weights,  the  term  polymeric 
is  employed.  Tiius  there  are  the  terms  Isomeric  (in  its 
wide  sense),  signifying  that  the  diil'erent  bodies  have  the 
same  percentage  composition  ;  Polymeric,  signifying  that 
these  dift'erent  bodies  have  the  same  percentage  composi- 
tion, but  different  molecular  weights ;  Isomeric  ( in  its 
restricted  sense),  sometimes  called  Melameric,  signifying 
tliat  the  bodies  liave  the  same  percentage  composition,  and 
likewise  the  same  molecular  weight.' 

As  examples,  Wanklyn  then  cites  butyric 
acid,  ethylic  acetate,  aldehyde,  and  ethylenic 
oxide  as  isomeric  compounds,  using  the  term  in 
its  widest  sense  :  of  these  butyric  acid  and  ethy- 
lic acetate  are  said  to  be  polymeric  with  aldehyde 
and  ethylenic  oxide  ;  butyric  acid  being  isomeric 
(in  the  restricted  sense)  or  mctameric  with  ethy- 
lic acetate ;  aldehyde  and  ethylenic  oxide  being 
also  metameric  compounds.  Subsequently, 
throughout  his  article,  Wanklyn  uses  the  term 
isomeric  in  its  wide  sense,  substituting  the  term 
metameric  for  isomeric  used  in  its  restricted 
sense ;  thus  he  speaks  of  methyl,  the  simplest 
alcohol  radicle,  as  metameric  with  ethyl  hydride 
(his  article  was  written  at  a  time  when  Schor- 
lemmer's  investigation  was  not  fully  recognised 
as  affording  proof  of  their  identity)  ;  he  points 
out  that  several  metamt-ric  hexanes  are  pos- 
sible ;  and  even  quotes  '  as  a,  very  remarkable 
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example  ot  metamerism '  the  different  varieties 
of  tartaric  acid  and  racemic  acid. 

The  term  allotropy  is  made  use  of  by  Wank- 
lyn  in  an  unusually  wide  sense.  Thus  he 
says : — 

'Olosely  related  to  the  term  isomerism  is  the  term 
<inolropy.  Both  of  them  have  reference  to  the  same  sub- 
^fciiitial  fact,  viz.  that  different  substances  have  sometimes 
tlie  same  ultimate  composition ;  but  they  differ  in  their 
manner  of  stating  it.  Isomeric  and  allotropic  are  in  faet 
complementary  terms,  "isomeric"  being  employed  to  predi- 
cate identity  of  composition  between  different  bodies, 
whilst  "allotropic"  expresses  difference  between  bodies  of 
identical  composition.  Such  being  the  force  of  these  words, 
there  is  a  certain  propriety  in  their  usage  ;  tlms,  whilst  it 
is  correct  to  say  "  butyric  acid  and  acetic  ether  are  iso- 
meric" it  should  be  "there  are  allotropic  bodies  of  the 
formula  C„H,N."  The  same  reason  which  enjoins  the  use 
of  allotropic  in  this  case  pre>cribes  it  in  the  instance  of 
single  elements ;  thus,  for  example,  we  read  of  "  allotropic 
kinds  of  sulphur,"  but  never  of  isomeric  kinds.  It  is 
worthy  of  remark  that  cases  ot  isomerism  occurring  iu  in- 
organic chemistry  are  usually  described  by  employing  the 
word  allotropy  or  allotropic,  while  the  reverse  obtains  in 
organic  chemistry.  This  may  be  partly  ascribed  to  there 
being  always  a  very  wide  dilierence — or  else  no  difference 
at  all— in  the  composition  of  any  definite  inorganic  sub- 
Etances  ;  and  hence  the  fact  of  identity  or  non-identity  of 
composition  being  so  easily  ascertainable,  it  is  implied  in 
the  form  of  expression,  whilst  the  fact  of  difference  of  pro- 
perties alone  needs  to  be  made  the  subject  of  formal  pre- 
dication. Among  organic  bodies,  on  the  other  hand,  it 
continually  happens  that  the  differences  of  composition  are 
quite  decided,  and  yet  so  very  minute  as  to  tax  the  utmost 
powers  of  chemical  analysis  for  their  recognition ;  and 
hence  the  superior  dignity  which  the  mere  affirmation  of 
identity  of  ultimate  composition  acquires  in  the  organic 
department  of  the  science.  The  principal  examples  of 
allotropy  or  isomerism,  i,e.  of  the  co-existence  of  identical 
ultimate  composition  with  difference  of  properties,  will  now 
be  considered.' 

He  then  cites  the  defines  as  examples  of 
polymerism,  and  afterwards  discusses  numerous 
cases  of  metamerism,  several  of  which  were 
referred  to  above. 

Under  the  heading  Isomers  among  Inorganic 
Substances  the  following  interesting  passages 
occur  at  the  conclusion  of  the  article  : — 

'As  before  remarked,  the  instances  of  inorganic  iso- 
merism are  usually  called  instances  of  allotropy — isomeric 
substances  and  allotropic  substances  being  nearly  equivalent 
expressions.  The  elementary  substances  themselves  offer 
many  examples  of  isomerism.  .  .  .  Ozone  and  oxygen  are 
isomeric  bodies.  .  .  .  Experiment  has  shown  that  the 
molecular  formula  for  ozone  is  higher  than  that  for  oxygen, 
but  how  much  higher  remains  an  open  question.  Sulphur, 
phosphorus,  carbon,  and  many  other  elements  present  some- 
tchat  similar  examples  of  aUotropy  or  isomerism.  Inorganic 
compoumls,  such  as  the  various  forms  of  siUcic  acid,  of 
sesquioxide  of  iron,  of  sesquioxide  of  chromium,  of  alumina, 
must  be  classed  among  substauces  affording  examples  of 
isomerism.  The  explanation  of  the  existence  of  isomerism 
■will  have  become  sufficiently  clear  from  the  course  which 
has  been  followed  in  describing  the  different  examples  of  it. 
"  It  is  of  consequence  how  the  atoms  of  a  compound  are 
ari'anged,  as  well  as  what  kind  of  atoms  they  are,"  and 
hence  there  may  be  very  many  totally  different  substances 
composed  of  the  same  ultimate  atoms.  This  is  iu  fact  the 
whole  philosophy  of  isomerism.' 

The  definitions  given  in  Kekul6's  Lehrbtich 
(1867)  are  substantially  the  same  as  those  adopted 
byWanklyn;  but  he  specially  draws  attention  to 
the  existence oicom'poundsisomericinarestricted 
sense,  which,  according  to  the  state  of  know- 
ledge of  the  time,  were  to  be  represented  by  the 
same  rational  formulae,  although  they  either  were 
possessed  of  different  properties — as  in  the  case 
of  the  C,„H|5  hydrocarbons  and  of  maleic  and 
fumaric  acids,  or  they  were  in  all  essential  re- 
spects chemically  identical  but  physically  dif- 
ferent— such  as  the  tartaric  acids,  mucic  and 
saccharic  acids,  Ac.  Tlie  existence  of  compounds 
Buch  as  these  latter,  in  fact,  gave  rise  to  the  re- 


cognition of  a  distinct  kind  of  isomerism,  termed 

physical  isomerism. 

In  the  latest  edition  of  Watts'  Fownes  by 
Tilden  (1886),  polymerism  is  included  under 
isomerism,  but  compounds  of  the  same  mole- 
cular \veight  are  sub-divided  into  (1)  metameric 
bodies,  namely,  those  which  exhibit  dissimilar 
transformations  under  similar  circumstances : 
propionic  acetate,  methylic  acetate,  and  ethylic 
formate  are  quoted  as  examples ;  and  (2)  isomeric 
bodies,  strictly  so-called,  namely,  those  which 
exhibit  the  same  or  closely  similar  decomposi- 
tions and  transformations  when  subjected  to 
the  action  of  the  same  reagents,  such  as  the 
C,„H|„  hydrocarbons,  the  glucoses,  the  tartaric 
acids,  etc. 

It  will  be  noted  how  incompatible  are  the 
definitions  given  by  Wanklyn  and  in  Fownes  of 
the  term  metameric  ;  it  has,  however,  un- 
doubtedly been  customary  of  late  years  to  em- 
ploy the  term  metameric  in  the  sense  indicated 
in  Fownes. 

In  M'Gowan's  translation  of  Bernthsen's 
Organic  Chemistry  (1889),  the  most  modern 
book  of  its  kind,  polymerism  is  not  reckoned 
under  isomerism,  but  the  definition  given  of 
metamerism  is  on  the  whole  more  in  agreement 
with  that  quoted  from  Watts'  Fownes  ;  after  it 
has  been  explained  that  ethers  such  as  methyl- 
amyl  ether,  ethyl-butyl  ether,  and  dipropyl  ether 
are  isomeric,  we  read : — 

'  Such  isomerism,  which  depends  upon  the  grouping  toge- 
ther by  a  polyvalent  element  of  alcohol  radicles  which  are 
individually  unequal,  but  the  sum  of  whose  elements  taken 
together  are  equal,  is  called  metamerism.  One  of  the  alcohol 
radicles  may  here  be  replaced  by  hydi-ogen.  .  .  .  Alcohols 
and  ethers  containing  an  equal  number  of  carbon  atoms  are 
therefore  metameric.' 

We  further  learn  that  the  isomerism  of  the 
higher  paraffins,  since  it  is  based  upon  the  dis- 
similarity of  the  carbon  chains,  is  often  termed 
cliain-isomerism;  that  the  isomerism  between 
ethylene  and  ethylidene  chlorides,  or  between 
primary  and  secondary  propyl  alcohols,  as  it 
depends  upon  the  difference  in  position  of  the 
substituting  halogen  or  hydroxyl  in  the  same 
carbon  chain,  is  termed  isomerism  of  place  or 
position;  and  that  there  is  the  third  kind  of  iso- 
merism, viz.  metamerism.  But  obviously  two 
different  kinds  of  relationship  are  thus  included 
under  metamerism  :  that  of  position-isomerism, 
which  obtains  among  the  ethers  themselves, 
which  are  necessarily  all  compounds  of  one 
primary  type ;  and  that  which  obtains  between 
the  typically  different  '  equi-molecular'  alcohols 
and  ethers,  or  true  metamerism,  if  the  Watts- 
Fownes  definition  be  adopted. 

If  we  consider  the  origin  of  the  four  terms 
under  consideration  we  find  that  they  were  all 
devised  by  Berzelius.  The  term  isomeric  is 
proposed  in  his  Jahresbericht,  handed  in  to  the 
Swedish  Academy  of  Sciences,  March  31,  1831 
(cf.  Wohler's  German  translation,  1832,  ii.  pp. 
44-8),  in  the  following  words  : — 

'Da  es  nothwenilig  ist,  filr  gegebene  Ideen  bestimmte, 
und  so  viel  wie  moglich  consequent  gewiihlte,  Ausdriicke 
zu  besitzen,  so  habe  ich  vorgeschlagen,  Kbrper  von  gleiclier 
Zusammensetzung  und  ungleichen  Eigenscliaften  iso- 
merische  zu  nennen,  vom  griechisohen  ttro/iep^;  (aus  gleichen 
Theilen  zusammengesetzt).' 

In  the  next  volume  of  his  Jahresbericht 
(Wohler's  translation,  1833,  p.  03)  he  gives  a 
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fuvthcr  all-important  definition  of  the  use  he 
would  make  of  the  term,  thus  : — 

'Um  jedoch  niclit  Ersoheiuungen  von  nicht  Vollig 
gleiolier  Art  mit  einauder  zu  verwecUseln,  ist  es  nothwendig 
den  BegriH  vom  Worte  Isomerie  genau  zu  bestimmen.  Ich 
enviihute  dass  ich  daruuter  Kbrper  verstehe,  die  aus  einer 
eleiclien  absoluten  uml  relatiren  Atomen-Anzald  derselbeii 
Elemeute  zusaniTnengesetzt  sind  und  gleiches  Atomgewicht 
haben  .  .  .  tcomit  niclit  der  Fall  zu  verwrchsdn  isf,  vo  die 
rela/ive  Ayizahl  der  Atome  gleich  ist,  die  ahsolute  aher  un- 
iil'  ich.  So  ist  z.  B.  die  relative  Anzahl  von  Koldenstoff-  und 
AVasserstoffi-Atomen  im  olbildenden  Gas  und  im  Weinol 
absolut  gleicli ;  allein  in  einem  Atom  vom  Gase  sind  bloss  1 
Atom  KohlenstoflEund  2  Atorae  Wasserstoff  entlialten,  CH„ 
wuhrend  dagegen  im  Weinbl  4  Atome  Koli'enstofE  und  8 
Atome  Wasserstoflf  enthalten  sind,  C.H,.  Um  diese  Art 
von  Gleiclilieit  in  der  Zusammensetzuug,  beiUngleicliIieiten 
in  den  Eiirenscliaften,  bezeicluien  zu  kijnnen,  mbclite  ieh 
flir  diese  Kbrper  die  Benennung  polymerische  (von  n-oAii?, 
mclircre)  vorscldagcn.' 

It  will  be  clear  from  this  quotation,  especially 
from  the  words  which  I  have  italicised,  that 
Borzelius  never  intended  that  polymerism  should 
he  regarded  as  a  form  of  isomerism. 

Tiie  following  passage  from  the  same  source 
clearly  exhibits  Berzelius's  intention  as  to  the 
use  which  should  be  made  of  the  term  meta- 
meric  : — 

'Allein  es  gibt  noch  andere  Verliiiltnisse,  wo  Kiirper, 
im  eigentliclien  Sinne  des  Wortes,  isomeriscli  scheinen, 
d.  h.  dieselbe  relative  und  absolute  Atomenanzahl  derselben 
Elemente  enthalten  kbnnen,  ohne  ex  Jedoch  vollstdndig  zu  sein. 
Ein  soldier  Fall  ist  wenn  Kiirper  aus  zwei  zusammen- 
gesetzten  Atomen  der  ersten  Ordnuiig  bestelien,  die  sicli 
auf  verschiedene  Weise  gegcn  einanilcr  umlegen,  und  in 
I'o'gc  desseu  ungleiche  Kiirper  bildcn  kbnnen;  z.  B. 
SiVS(SnOS03lschwcfelsauresZinnoxyduI,undSiiS{SnO.,SOJ 
bosisches  scliweflig^am'es  Zinnoxyd,  entlialten  eine  gleiclie 
absolute  und  relative  Anzahl  derselben  Eleraente,  und 
haben  dasselbe  Atomgewicht,  klinnen  jedoch  nicht  als  ein 
nnd  derselbe  lOirper  betrachtet  werden.  Bei  solchen 
Jvbrpern  ist  es  der  Fall,  dass  wennsie  eine  gewisse  Zeitlang 
bestanden  haben,  oder  wenn  die Temperatur  geiindert  wird, 
cine  Umlegung  der  Bestandtheile  in  ihnen  vor  sich  geht, 
ohne  dass  etwas  hinzukommt  oder  davonweggeht,  und  dass 
diidurch  eine  anders  beschaffene  Verbimiung  entsteht, 
welche  VerUnderung  nicht  selten  von  einer  Temperatur- 
Erhblmng  begleitet  ist.  Um  solche  Falle  bestimmt  von 
Isomerie  zu  unterscheiden,  kijnnen  wir  dafiir  die  Bezeicli- 
nmig  nftamerische  Kiirper  gebrauchen  (von/iitTa  in  der- 
selben Bedeutung  wie  in  HetamorpUose).' 

Berzelius  also  cites  cyanic  and  cyanuric  acids, 
which  were  not  then  regarded  as  compounds  of 
different  molecular  sveight,  as  instances  of  meta- 
meric  compounds,  regarding  the  conversion  of 
the  latter  into  the  former  on  heating  as  a  case 
in  which  '  die  Cyanursaure  von  einem  zusam- 
mengesetztcn  Atom  der  ersten  Ordnung,  oder 
einem  Oxyd  eines  terniiren  Kadicals,  in  ein  zu- 
sammengesetztes  Atom  der  zweiten  Ordnung, 
niimlich  in  Cyansiiureniit  chemisch  gebundcnem 
Wasser  iibergeht.'  Cyamelide,  into  which  cyanic 
acid  spontaneously  changes,  and  cyanuric  acid, 
in  Berzelius's  opinion,  were  (wenigs;tens  vor- 
liiufig)  isomeric  oxides  of  the  same  radicle. 

It  is  clear  therefore  that  the  conception  in- 
volved in  the  definition  of  metamerism  given  in 
Watts'  Fowncs,  and  in  the  first  edition  of  this  dic- 
tionary, is  scarcely  in  conformity  with  the  use  of 
tlic  term  by  Berzelius  ;  indeed,  in  1840  he  speaks 
of  ethylic  formate  and  methylic  acetate  as  iso- 
meric. From  the  example  afforded  by  the  two 
tin  compounds,  as  well  as  from  the  explanation 
given  of  the  nature  of  the  change  from  cyanuric 
to  cyanic  acid,  it  is  to  be  supposed  that  the  com- 
pounds which  he  intended  should  be  included  in 
the  category  of  metameric  substances  were  such 
as  we  should  now  term  tijpicalli/  different,  and 
with  this  conclusion  the  modern  practice  is  in 
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distinct  accord  ;  yet  the  modern  and  the  original 
application  of  the  term  are  far  from  being  equi- 
valent, the  vieta-  in  metamorphosis  denoting 
change :  the  conversion  of  the  one  metameride 
into  the  other  being  expressly  referred  to,  it 
woulcf  appear,  in  fact,  that  Berzelius  distinctly 
intended  to  apply  the  term  to  those  compounds 
which  are  capable,  in  modern  phraseology,  of 
undergoing  '  isomeric  change,'  and  perhaps  to 
these  alone. 

It  was  not  until  1840  that  Berzelius  proposed 
to  substitute  the  term  allotropic  (' von  aAAorpoTroj 
welchesbedeutct,vonungleicher  Beschaffenheit ; ' 
B.  J.  1841 :  inorg.  sec.  p.  13)  for  isomeric,  in  the 
cases  of  the  existence  of  modifications  of  elemen- 
tary substances.  He  appears,  however,  to  have 
contemplated  its  extension  to  compounds, 
judging  from  the  following  passage  : — 

'  Es  kann  dann  mehr  als  eine  Ursache  von  dem  was  wir 
Isomerie  nennen,  geben,  namlich  (1)  AUotropie,  wenn 
niimlich  das  vorhin  angeflihrte  Beispiel  von  den  beideu 
Schwefelkieseu  darauf  beruht,  dass  der  eine  davon  und 
der  andere  Sb  enthiilt ;  (2)  die  ung'eiche  relative  Lage  der 
Atome  in  der  Verbindung  .  .  . ;  und  (3 )  kann  sowohl 
AUotropie  als  ungleiche  Stellung  der  Atome  in  gewissen 
Fallen  ziigleich  stattfinden.' 

The  existence  of  compounds  containing  allo- 
tropes  of  one  of  the  constituent  elements  is  dis- 
tinctly suggested  here,  but  there  is  nothing  to  in- 
dicate in  what  way  allotropes  may  be  regarded  as 
related ;  that  Berzelius  had  realised  that  the  re- 
lation might  be  that  of  polymerides  would  appear 
to  follow  from  his  reference  to  Frankenheim's 
experiments  on  sulphur,  in  which  it  is  suggested 
that  the  different  modifications  of  sulphur  form 
corresponding  gases,  and  that  the  dark-yellow 
gas  of  sulphur,  weighing  thrice  as  much  as  sul- 
phur gas  should  according  to  calculation,  is  not 
that  of  the  modification  occurring  in  the  ordinary 
sulphur  compounds  (o.  Allotropy,  vol.  i.  p.  128: 
the  view  here  taken  is  somewhat  wider  than  that 
adopted  by  Prof.  L.  Meyer  in  that  article). 

As  the  term  allotropic  has  a  general  significa- 
tion, implyingonlya7io</t(;rco;!.(ii<iO!t,  and  involves 
no  assumption  either  regarding  the  molecular 
weights  of,  or  as  to  the  nature  of  the  relation- 
ship which  obtains  between,  the  allotropes,  it  may 
with  great  advantage  be  employed  in  place  of 
the  term  isomeric  used  in  a  wide  sense ;  this  latter 
term  being  preferably  restricted  to  those  cases 
in  which  there  is  the  very  closest  similarity  in 
structure.  Polymerism,  metamerism,  and  iso- 
merism may  in  fact  all  be  regarded  as  varieties 
of  allotropy;  there  is  certainly  no  reason  why 
carbon  compounds  should  be  considered  apart 
from  those  of  other  elements,  or  from  elementary 
substances. 

The  rational  formulfE  which  are  ordinarily 
made  use  of  are  condensed  symbolic  expressions 
affording  more  or  less  complete  information  as 
to  the  characteristic  chemical  properties  of  the 
compounds  which  they  represent,  especially  with 
regard  to  the  manner  in  which  they  are  formed, 
and  in  which  they  undergo  change  when  sub- 
mitted to  the  action  of  various  agents  ;  and  equi- 
molecular  allotropes  which  differ  either  in  their 
mode  of  formation  or  in  their  behaviour  under 
similar  circumstances  are,  as  a  rule,  necessarily 
represented  by  different  rational  formula;.  The 
formulfe  devised  for  any  class  of  compounds, 
however,  will  vary  according  to  the  views  which 
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are  held  as  to  the  valencies  of  the  constituent 
atoms.  At  present,  formulii;  are  almost  invariably 
constructed  on  the  hypothesis  that  the  several 
units  of  affinity — the  valencies — of  a  polyad  atom, 
such  as  that  of  carbon,  nitrogen,  or  sulphur,  are 
of  the  same  value  and  have  identical  functions  ; 
this  conclusion  being  based  on  the  fact  that  none 
of  the  simple  derivatives  of  methane,  ammonia, 
&c.,  exist  in  a  greater  number  of  modifications 
than  the  hypothesis  requires.  But  it  cannot  be 
too  positively  stated  that,  notwithstanding  the 
extent  to  which  experimental  investigation  has 
been  carried,  we  are  yet  but  on  the  threshold  of 
the  temple  in  which  the  mysteries  of  valency  are 
enshrouded.  The  valency  of  the  hydrogen  atom 
is  determined  ex,  hypothesito  be  unity,  and  when 
the  facts  generally  are  passed  in  mental  review, 
it  would  seem  that  this  conclusion  is  no  mere 
hypothesis ;  it  is  not  improbable  also  that  the 
valencies  of  the  atoms  of  at  least  the  majority 
of  metallic  elements  are  invariable  ;  but  the  va- 
lencies of  the  atoms  of  the  non-metals  are  appa- 
rently variable.  By  valency  is  here  understood 
atom-fixing  power.' 

Most  discussions  on  valency  are  dialectical 
rather  than  scientific,  in  consequence  of  our 
powerlessness  at  present  to  decide  what  consti- 
tutes 'a  valency; '  the  deduction  from  Faraday's 
law  of  electrolysis,  to  which  Helmholtz  has 
directed  the  attention  of  chemists  (Faraday  lect., 
C.  J.  Trans.  1881.  p.  277),  that  definite,  as  it 
were  atomic,  charges  ot  electricity  are  associated 
with  the  atoms  of  matter — that  a  monad  bears  a 
single  charge,  a  dyad  two,  a  triad  three — is  the 
only  approach  yet  made  to  a  theory  of  valency, 
but  hitherto  chemists  have  avoided  the  discus- 
sion of  the  subject  from  this  point  of  view. 

Oxygen  and  sulphur,  nitrogen  and  phos- 
phorus, carbon  and  silicon,  form  gasifiable  hy- 
drides, from  the  composition  of  which  we  infer 
that  the  atoms  of  these  elements  are  divalent, 
trivalent,  and  tetravalent,  respectively ;  in  the 
case  of  carbon  and  silicon  there  is  no  reason  to 
suppose  that  either  element  ever  manifests  a 
higher  valency.  But  both  water  and  ammonia 
readily  combine  with  other  molecules:  the  form- 
ation of  such  compounds  from  water  is  rarely 
interpreted  as  evidence  of  the  possession  by 
oxygen  of  the  power  of  acting  as  a  tetrad ;  but 
the  water  molecule  is  usually  supposed  to  func- 
tion in  some  occult  manner  as  a  whole,  and  to 
enter  into  a  state  of  '  molecular  combination  '  dif- 
ferent from  that  of '  atomic  combination '  in  which 
its  constituent  atoms  exist.  The  formation  of 
ammonium  compounds,  however,  is  more  usually 
regarded  as  due  to  the  manifestation  of  a  higher 
degree  of  valency  by  the  nitrogen.  But  there  is 
no  good  reason  for  explaining  the  behaviour  of 
oxygen  in  one  way,  and  that  of  nitrogen  in  an- 
other. 

The  question  to  he  decided  is,  whether  a 
given  element  may  possess  two  or  more  degrees 
of  valency  ;  and  whether  the  so-called  atomic 
acd  molecular  forms  of  combination  differ  merely 
in  degree  and  not  in  kind.     Or,  to  put  it  in 

'  It  appears  to  me  that  the  term  valency  must  at 
present  be  used  in  a  perfectly  general  sense,  and  that  we 
cannot  restrict  our  attention  to  the  consideration  of 
gaseous  compounds  ( v.  Equivalency)  :  in  the  case  of  gases, 
the  problems  are  for  the  most  part  of  a  very  simple  kind, 
and  rarely  excite  differences  of  opinion  ;  liquids  and  solids, 
however,  present  problems  of  great  complexity. 


another  way : — is  the  number  of  atomic  chargc3 
associated  with  a  given  atom  invariable  or 
variable  ;  is  it  possible  for  an  oxygen  or  sulphur 
atom,  for  example,  to  carry  more  than  two,  or 
for  a  nitrogen  or  phosphorus  atom  to  carry  moro 
than  three,  charges  ?  The  writer  has  endeavoured 
to  explain  the  exhibition  of  varying  degrees  of 
valency  on  the  assumption  that,  while  the  num- 
ber of  charges  which  any  given  atom  can  carry 
is  invariable,  a  single  charge  may  operate  in 
promoting  the  union  of  more  than  two  atoms 
(cf.  P.  M.  January  1888) ;  that  in  water,  for 
example,  the  two  charges  of  the  oxygen  atom 
are  not  fully  engaged  by  those  of  the  hydrogen 
atoms,  and  that  consequently  the  oxygen  atom 
is  still  possessed  of  a  certain  amount  of  residual 
affinity.  It  may  be  contended  that,  according 
to  this  hjqjothesis,  a  compound  formed  of  say 
trimethylamine  and  ethyl  iodide,  Me^N.IEt, 
would  be  an  allotrope  of  a  compound  of  ethyl- 
dimethylamine  and  methyl  iodide,  EtMe,,N.MeI. 
The  most  careful  experimental  study  of  such 
compounds  (cf.  V.  Meyer  a.  Lecco,  Ber.  9,  309; 
Ladenburg,  Ber.  9,  561,  1634 ;  Klinger  a.  Claas- 
son,  A.2i3, 193)  has  been  made, however,  with  the 
result  that,  in  the  case  of  ammonium  compounds, 
it  is  immaterial  in  what  order  or  manner  the 
radicles  are  introduced  ;  and  the  same  is  true 
in  the  case  of  sulphine  compounds :  hence  it  is 
supposed  that  nitrogen  has  five,  and  sulphur 
four,  affinities  of  equal  value.  But  this  by  no 
means  follows,  as  the  occurrence  of  '  isomeric 
change '  in  such  cases  is  in  the  highest  degree 
probable — the  compound  abcNId  may  alone  be 
the  stable  form  into  which  the  allotropes  abdNIc, 
acdNIb,  bcdNIa,  all  spontaneously  undergo  con- 
version immediately  on  formation.  There  ig 
little  doubt  that  such  '  isomeric  changes  '  occur 
far  more  frequently  than  is  commonly  supposed, 
and  it  is  most  important  that  the  possibility  of 
'  isomeric  change  '  should  be  very  carefully  kept 
in  view  in  determining  the  constitution  of  com- 
pounds from  the  study  of  their  behaviour  in  a 
limited  number  of  interactions.  As  valency 
cannot  be  determined  from  any  d  priori  con- 
siderations, and  can  only  be  deduced  from  the 
knowledge  of  the  structure  of  the  compounds  of 
the  elements  whose  valency  is  to  be  determined, 
it  is  obvious  that  the  structure  of  a  substance 
must  be  inferred  from  the  widest  and  most  care- 
ful study  of  all  its  properties :  the  study  of  the 
relationships  of  allotropic  substances  is  in  fact 
inseiDarable  from  that  of  valency,  and  the  con- 
verse is  equally  true. 

In  the  case  of  '  unsaturated '  carbon  com- 
pounds, it  has  been  customary  of  late  years  to 
represent  the  affinities  not  engaged  by  other  ele- 
ments as  saturating  each  other  :  thus,  ethylene 
is  formulated  as  H..fi:CH.2 ;  acetylene  as  HCiCH. 
Thomson's  determinations  of  the  heat  of  com- 
bustion of  ethylene  and  acetylene  in  comparison 
with  those  of  saturated  hydrocarbons,  as  well 
as  the  general  behaviour  of  such  unsaturated 
compounds,  may,  however,  be  held  to  favour  the 
view  that  the  carbon  atoms  are  possessed  of  free 

affinities,  as  expressed  by  the  formulce   , 

IIC=  ^ 

Although  the  discussion  of  this  ques- 
tion excited  considerable  attention  a  few  years 
ago,  it  has  latterly  almost  entirely  fallen  into 
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oblivion  ;  but  as  very  many  of  the  cases  of  \ 
anomalous  isomerism,  of  which  an  explanation 
is  required,  occur  among  compounds  of  the 
ethylenic  type,  it  is  one  of  considerable  impor- 
tance.   The  possibility  of  the  two  forms  of  com- 

H.,C 

bination  pictured  by  the  expressions      ||  and 

H.,C 

H,C— 

I     should  also  be  taken  into  account,  espe- 
H,C— 

cially  in  the  case  of  ethylenic  derivatives. 

Amon<T  the  more  recondite  problems  of  va- 
lency re(iuiring  mention  is  that  relating  to  the 
number  of  carbon  atoms  which  form  closed 
chains  or  rings.  It  is  now  regarded  as  well  es- 
tablished that,  in  addition  to  the  six-atom  ring 
of  benzene,  five-atom  rings  also  exist ;  indeed, 
their  formation  apparently  takes  place  with 
peculiar  readiness  ;  the  existence  of  both  three- 
and  four-atom  rings  is  now  also  generally  held 
to  be  established,  chiefly  in  consequence  of  the 
researches  of  W.  H.  Perkin,  jun.  {cf.  C.  J. 
Trans.  1885.  801,  et  scq.).  The  hydrocarbon 
obtained  by  the  action  of  sodium  on  trimethylene 
bromide,  BrCH^.CH;,.CH^Br,  is  almost  univer- 
sally assumed  to  be  the  simplest  compound  of 

the  kind,  trimethylene,  j^-^^CH.^ ;  as  shown  by 

Freund,  its  discoverer,  this  hydrocarbon  has  the 
remarkable  property  of  being  readily  absorbed 
by  a  solution  of  hydrogen  iodide,  forming  normal 
propyl  iodide,  although  it  is  acted  on  with  ex- 
treme slowness  by  bromine.  By  the  action  of 
ethylenic  bromide  on  the  disodium  derivative 
of  ethyl ic  malonate,  Perkin  has  obtained  an  acid 
which  he  regards  as  a  trimethylenedicarboxylic 
H  C 

acid    jj-|^^C(COOH).^ ;  and  by  employing  tri- 

methylenic  bromide  in  place  of  ethylenic  bromide, 
he  has  prepared  what  he  regards  as  tetramethyl- 
CH^ — CHj 

enedicarboxylic  acid  |         |  :bothacids 

CH,— C(COOH), 
closely  resemble  the  hydrocarbon  in  their  beha- 
viour with  bromine  and  halhydrides.  The  easy 
resolution  of  closed  carbon  chains  by  halhydrides 
in  this  manner,  however,  is  altogether  without 
precedent  in  the  case  of  five-  and  six-atom  car- 
bon rings,  at  all  events,  which,  as  a  rule,  cannot 
be  split  by  means  of  halhydrides,  but  are  fre- 
quently resolvable  by  bromine  ;  their  behaviour 
is  more  nearly  akin  to  that  of  five-atom  rings, 
such  as  those  of  furfuran  and  indole,  which  also 
resist  the  action  of  bromine,  but  are  resolvable 
by  treatment  with  agents  which  are  commonly 
regarded  as  weaker  than  bromine  (the  formation 
of  pyridine  derivatives  from  pyrrole  and  of  qui- 
noline  derivatives  from  indole,  which  ajipcais  to 
involve  the  resolution  at  some  stage  of  the  ope- 
ration of  the  five-atom  rings,  is  contemplated  in 
this  statement).  The  alternative  formula  for 
trimethylene,  if  it  be  not  a  closed  chain  hydro- 
carbon, is  CH,.CH,„CH,,,  which  represents  it  as 
a  compound  in  which  two  terminal  carbon  atoms  | 
ai-e  each  possessed  of  a  single  free  atlinity  ;  the 
possibility  of  the  existence  of  such  compounds 
has  not  yet  been  contemplated  by  chemists,  ex-  | 
cepting  mysolf.  It  is  conceivable,  I  think,  that 
such  a  compound  would  be  attacked  by  bromine 
with  difficulty,  in  consequence  of  the  two  un-  j 


satisfied  carbon  atoms  failing  to  assist  each  other 
in  separating  the  constituent  atoms  of  the 
bromine  molecule  and  the  impossibility  of  a 
'  conducting  chain  of  molecules  '  being  formed 
between  the  carbon  atoms,  as  bromine  is  a  di- 
electric; as  solutions  of  tlie  halhydrides  are  elec- 
trolytes of  low  resistance,  such  a  conducting 
chain  might,  however,  bo  formed  in  their  case, 
and  the  requisite  electrolysis  of  the  halhydride 
molecule  could  thus  occur.  According  to  Tliom- 
sen,  trimethylene  has  a  higlicr  heat  of  combus- 
tion than  propylene,  CH,.CH:CH^,;  judging  from 
the  analogy  afforded  by  benzenoid  compounds, 
it  is  to  be  expected,  however,  that  the  closure 
of  the  chain  involved  in  the  formation  of  tho 
three-atom  ring  would  be  attended  with  a  con- 
siderable loss  of  energy,  and  that  propylene 
would,  therefore,  have  the  higher  lieat  of  com- 
bustion :  its  behaviour  with  bromine  certainly 
justifies  this  view.  The  confirmation  of  Thom- 
sen's  statement  thus  becomes  of  extreme  im- 
portance. It  is  a  noteworthy  fact  that  ethylenic 
oxide,  according  to  Thomsen,  also  has  an  excep- 
tionally low  heat  of  formation,  and  that  this  ob- 
server has  proposed  to  represent  it  as  a  dimethyl- 
ene  oxide  of  the  formula  CH,.O.CHn.  Ethylenic 
oxide  as  represented  by  the  conventional  formula 
bears  a  similar  relation  to  trimethylene  that  fur- 
furan bears  to  pentamethylene,  thus 

CH,  O 
CH,  0  /\  /\ 

/\  /\       H,C    CHj    HC  CH 

H,C-CH,  H,C~CH,        II  II     II  . 

H,C-CH.,  HC-CH 
Thomsen's  formula  for  ethylenic  oxide  is  inad- 
missible, as  it  indicates  a  severance  of  the  carbon 
atoms ;  if,  however,  the  formula  were  written 
CH„CH^.O,  it  would  correspond  to  that  given 
above  to  trimethylene  ;  Thomsen's  observations 
that  both  ethylenic  oxide  and  trimethylene  have 
an  exceptional  heat  of  combustion  may  there- 
fore be  regarded  as  mutually  confirmatory.  It 
is  also  to  be  noticed  that  the  compound  formed 
from  ethylenic  brom  de  and  a  sulphide  is  not  the 
corresponding   sulphide,  but  the  polymeride 

CHj— S— CH, 
thereof  |  j    .   If  an  open  chain  formula 

CH,— S-CH, 
be  assigned  to  trimethylene,  Perkin's  tri-  and 
tetramethylene  derivatives  must  also  be  repre- 
sented by  open  chain  formulip.  Perkin  has  fully 
discussed  this  question,  and  has  pointed  out  the 
improbability  attaching  to  such  formula'.  The 
evidence  does  not  appear  to  be  sufficient,  how- 
ever, to  permit  of  a  final  decision  being  arrived 
at  with  regard  to  so  difficult  a  question. 

Finally,  it  is  necessary  to  refer  to  a  problem 
closely  akin  to  the  two  previously  considered, 
viz.  that  relating  to  the  distribution  of  the  spare 
affinities  of  the  carbon  atoms  in  closed  chains; 
of  those  affinities,  that  is  to  say,  which  are  not 
engaged  in  the  formation  of  the  ring,  or  in  re- 
taining the  hydrogen  atoms.  This  problem  is 
chiefly  of  importance  in  discussing  the  structure 
of  benzenoid  hydrocarbons  and  their  derivatives. 
Of  the  various  formula.' proposed  for  benzene,  that 
of  Kekule  always  has  been,  and  still  remains,  the 
most  popular  ;  but  it  is  open  to  the  serious  objec- 
tion that  itrepresents benzene  as  acompound con- 
taining three  pairs  of  carbon  atoms  in  the  same 
condition  as  the  pair  in  ethylene,    Pewar's  for- 
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nulla  is  open  to  a  similar  objection.  The  prism 
formula  of  Ladenburg  and  the  diagonal  formula 
of  Claus  cannot  be  objected  to  on  this  ground, 
but  are  open  to  criticis  n  in  many  other  respects, 
and  in  the  light  of  VonBaeyer's  recent  researches 
on  the  reduction  products  of  terephthalic  acid 
(c/.  ^.245,103  ;  251,257)  these  formula;  are  gene- 
rally regarded  as  finally  disposed  of  (cf.  Miller,  C. 
S.  Trans.  1887.208).  A  symbol  proposed  by  the 
writer  in  February  1887  (cf.  P.  M.),  and  a  year 
later  also  by  Von  Baeyer  [A.  245,  122),  appears 
to  be  exempt  from  the  deficiencies  which  cha- 
racterise previous  formulse ;  but  it  embodies 
somewhat  unconventional  conceptions,  and 
therefore  has  not  yet  attracted  attention.  The 


Bymbol  in  question 


has  been  very  happily 


termed  the  centric  formula  by  Von  Baeyer ;  he 
expressly  states  that  this  formula  is  to  be  under- 
stood to  indicate  that '  die  6  Kohlenstoffvalenzen 
des  Benzols  sich  siittigen,  ohne  dadurch  drei 
Verkettungen  der  Kohlenstofiatome  zu  bewirken ' 
(A.  251,  285)— one  valency  of  each  atom  is  di- 
rected towards  the  centre  of  the  ring,  and  these 
valencies  mutually  paralyse  each  other  (A.  245, 
122).  My  own  words  were  :  '  Of  the  twenty-four 
affinities  of  the  six  carbon  atoms  twelve  are  en- 
paged  in  the  formation  of  the  six-carbon  ring, 
(vhile  the  remaining  six  react  upon  each  other, 
acting  towards  a  centre  as  it  were,  so  that  the 
affinity  may  be  said  to  be  uniformly  and  sym- 
metrically distributed.  ...  I  do  not  consider 
that,  apart  from  its  connexion  with  the  other 
carbon  atoms  owing  to  their  association  in  the 
ring,  any  one  carbon  atom  is  directly  connected 
with  any  other  atom  not  contiguous  to  it  in  the 
Hng  .  .  .  each  individual  carbon  exercises  an 
influence  upon  each  and  every  other  carbon 
atom  .  .  .  there  is  an  excess  of  affinity  beyond 
what  is  required  to  maintain  the  Cfi^  ring;  but 
I  do  not  consider  that  each  carbon  atom  can  be 
considered  to  have  an  affinity  free.'' 

The  conclusion  here  arrived  at  with  regard 
to  benzene,  that  no  direct  connexion  exists  be- 
tween any  but  the  contiguous  carbon  atoms  in 
the  ring — that  para-carbon  atoms  are  not  and 
cannot  become  united— may  be  regarded  as  of 
universal  application.  Von  Baeyer's  experi- 
ments prove,  moreover,  that  the  dihydro-tereph- 
thalic  acid  in  which  an  atom  of  hydrogen  is  as- 
sociated with  each  of  the  para-carbon  atoms  to 
which  the  carboxyls  are  attached,  unlike  tereph- 
thalic acid,  behaves  as  an  unsaturated  com- 
pound, forming  a  tetrabromide,  and  that  it  is  to 
H.COjH 

be  represented  by  tho  formula  l|     ||     ,  From 
H.CO,H 

this  it  follows  that  the  type  changes  on  conver- 
sion of  the  'centric'  compound  into  the  di-addi- 
tion  compound,  and  probably  this  is  generally  the 
case;  for  example,  when  quinol  is  converted  into 
quinone       OH  O 

:       0  0 


OH 

Quiuol. 


o 

Quinone. 


It  would  also  follow  that  in  the  case  of  bcnzenoid 
compounds  four  of  the  six  '  spare  '  affinities  can- 
not act '  centrically.'  To  what  extent  this  is  true 
in  the  case  of  other  rings  remains  to  be  ascer- 
tained ;  from  the  remarkable  similarity  of  thio- 
phene  and  benzene,  it  would  appear  probable  that 
the  former  is  to  be  represented  as  analogous  to 
HO  —  CH 
|\/| 

benzene  in  structure,  thus  ^^CH' 

\/ 
S 

the  analogous  compounds  furfuran  and  pyrrole 
more  nearly  resemble  the  unsaturated  com- 
pounds in  their  behaviour  ;  but  this  is  perhaps 
ascribable  to  the  influence  exercised  by  the  oxy- 
gen orimidogen. 

The  foregoing  brief  discussion  will  suffice  to 
direct  attention  to  the  numerous  problems  com- 
prised in  the  philosophy  of  isomerism,  and  to 
show  how  far  from  final  are  the  conclusions 
as  to  structure  which  we  are  at  present  able 
to  arrive  at. 

In  a  large  and  rapidly  increasing  number  of 
instances,  it  is  impossible  to  assign  different 
rational  formulae  to  compounds  undoubtedly 
different  so  long  as  the  system  employed  takes 
into  account  merely  the  nature  of  the  radicles 
and  the  manner  in  which  they  are  associated  as 
pictured  by  disposing  them  in  a  single  plane. 
If,  while  assuming  the  hydrogen  atoms  in  a 
compound,  such  as  methane — in  other  words 
the  four  valencies  of  the  carbon  atom — to  be 
equal,  it  be  supposed  that  the  radicles  intro- 
duced in  place  of  the  hydrogen  atoms  occupy 
relatively  different  positions  in  the  plane,  a 
variety  of  isomeric  derivatives  would  appear  to 
be  possible  :  e.g.  two  of  the  form  CEEB,R,,  two 
of  the  form  CRRRiEo,  and  three  of  the  form 
CREiE^Rj ;  E,  E,,  E^,  Ej  being  different  radicles. 
A  special  study  of  methane  derivatives  from 
this  point  of  view  has  been  made  by  Henry,  but 
both  his  results  and  our  general  experience 
show  that  isomerides  such  as  are  here  contem- 
plated do  not  occur. 

By  considering  the  arrangement  of  the  atoms 
in  space,  conclusions  have,  however,  been  ar- 
rived at  which  are  far  more  in  harmony  with 
experience.  Such  a  step  was  first  taken  in  1874 
by  Van't  Hoff  (La  Chimie  dans  I'Espace,  Rot- 
terdam, 1875),  and  independently  and  almost 
simultaneously  by  LeBel  (Bl.  [2]  22, 337 ;  cf.  ibid. 
23,  295).  A  German  adaptation  of  Van't  Hoff's 
pamphlet  entitled,  Die  Lagcrunq  der  Atome  im 
Raume,  was  published  in  1877  by  Hermann. 
A  full  account  of  the  subject  is  to  be  found 
in  the  previous  edition  of  this  dictionary  and 
in  Miller's  '  Chemistry,'  vol.  iii. 

The  fundamental  hypothesis  of  the  Van't 
Hoff  system  consists,  as  is  well  known,  in  sup- 
posing that  the  carbon  atom  occupies  the  centre 
of  a  tetrahedron  and  that  its  four  affinities  are 
directed  towards  the  four  solid  angles.  When 
four  different  radicles  are  associated  with  the 
carbon  atom,  but  only  in  such  a  case,  two  iso- 
merides are  possible,  represented  by  two  irre- 
gular non-superposable  tetrahedra  bearing  to 
each  other  the  relation  of  an  object  to  its  re- 
flected image  ;  and,  moreover,  these  isomerides 
should  beof  enantiomorphous  crystalline  form,  as 
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wnll  as  optically  active  and  possessed  of  equal 
and  opposite  rotatory  powers,  as  tlie  molecules 
are  uiisymmetrical,  such  tetrahedra  exhibitiug, 
ill  relation  to  an  axis  drawn  parallel  to  the  cor- 
responding edges,  a  screw-shaped  grouping  of 
the  four  summits,  turning  to  the  right  in  the  one 
form  and  to  the  left  in  the  other.  A  carbon 
atom  thus  situated  is  termed  asymmetric,  and 
is  represented  in  a  formula  by  an  italicised  C. 
The  hypothesis  serves  therefore  at  once  to  ex- 
plain both  the  existence  of  isomerides  which 
cannot  be  represented  by  formulaj  written  in  a 
single  plane,  and  to  account  for  the  optical  ac- 
tivity of  certain  substances.  Thus  in  the  case 
of  tartaric  acid,  which  contains  two  asymmetric 
carbon  atoms,  but  is  composed  of  two  equal 
groups,  (COUH)(IIO)HC.CH(OH)(COOH),  the 
liypothesis  indicates  the  existence  of  two  opti- 
cally active  isomerides  of  equal  but  opposite 
rotatory  powers,  and  a  third  inactive  isomeride 
in  which  the  optical  effect  of  the  one  asym- 
metric carbon  atom  is  balanced  and  neutralised 
by  the  equal  opposite  effect  of  the  other ;  it 
thus  accounts  for  the  existence  of  dextro-,  lasvo-, 
and  »»r.so-tartaric  acids ;  racemic  acid,  the  fourth 
modification,  apparently,  is  to  be  regarded  as  a 
'  physical '  allotrope  formed  by  the  conjunction 
of  the  two  active  isomerides :  it  would  seem 
that  it  does  not  exist  in  solution.  Van't  Hoff 
has  shown,  in  a  recent  much  extended  new  edi- 
tion of  his  pamphlet,  that  every  prevision  of 
the  hypothesis  with  reference  to  the  optical 
characters  of  isomerides  has  been  fulfilled  in 
the  most  complete  manner  possible  by  the  in- 
vestigations carried  out  in  the  interval  since  its 
enunciation  by  Le  Bel  and  himself  (cf.  Dix 
Aimics  duns  VHistoire  d'une  Tln'oric,  Kotter- 
dam,  P.  M.  Bazendijk,  1887) ;  this  remarkable 
agreement  of  practice  with  theory  has  naturally 
led  to  the  almost  universal  adoption  of  the 
hypothesis. 

The  hypothesis  also  provides  for  a  greater 
number  of  isomerides  in  the  case  of  compounds 
of  the  ethylenio  type  than  is  indicated  if  the 
space  relationship  of  the  radicles  be  omitted 
from  consideration  ;  if  a  compound  of  the  form 
ll|R^,C:CR3Ej  be  represented  by  two  tetrahedra 
joined  so  as  to  have  one  edge  in  common,  it 
will  be  found  that  only  one  such  figure  can  be 
constructed,  if  either  tlie  four  I'adicles  are  iden- 
tical, or  if  only  B,  differs  from  E.^,  or  from  E^; 
but  if  R|  is  different  from  E^  and  E,  is  also 
different  from  E.,,  although  E,  and  E.„  Eo  and  Ej, 
are  identical,  two  such  figures  may  be  constructed 
—  this  is  more  readily  rendered  obvious  by  the 
adoption  of  the  simpler  plan  of  writing  the 
symbols  of  the  radicles  attached  to  the  two 
d(jubly-linked  carbon  atoms  on  either  side  of  a 
line  representing  the  plane  of  their  conjunction. 

Thus  the  symbols    ?  and  ^^-^  represent  modifi- 
a  0       b  a 

cations  in  which  in  the  one  case  the  two  similar 
radicles  are  situated  symmetrically  with  refer- 
ence to  a  plane  at  right  angles  to  the  axis  of 
the  system,  and  in  the  other  are  symmetrically 
situated  with  reference  to  the  axis  of  the  system; 
such  modifications  may  therefore  be  termed,  as 
Wislicenus  has  suggested,  the  plane  and  axiallj/ 
Bymmctric  modifications.  The  isomerism  of 
malcic  and  fumaric  acids  is  regarded  by  Van't 


i  Hoff  as  dependent  on  such  a  difference  in  struc- 
ture. 

Such  a  stereometric  mode  of  formulation  does 
not  afford  an  increased  number  of  expressions 
for  acetylenic  derivatives;  the  same  is  true  of 
benzenoid  compounds  if  Kekul6's  symbol  be 
adopted  (cf.  Marsh,  P.  M.  Nov.  1888,  p.  426).  It 
may  be  noted,  however,  that  the  asymmetric 
carbon  atom  hypothesis  is  applicable  to  the  ex- 
planation of  the  optical  activity  manifested  by 
a  variety  of  closed  chain  compounds,  such  aa 
quercitol  and  quinic  acid,  which  are  derivatives 
of  liexamethylene,  and  conine  and  its  homo- 
logues,  which  are  derivatives  of  piperidine. 

Although  the  Van't  Hoff-Le  Bel  hypothesis 
has  been  very  generally  accepted  as  affording  a 
suflicient  explanation  of  a  very  large  number  of 
cases  of  isomerism  difficult  to  account  for  in 
I  accordance  with  tlie  existing  canons  of  belief, 
it  is  as  yet  by  no  means  certain  that  it  can  be 
always  so  regarded ;  in  many  cases  the  difference 
between  isomerides  is  so  great  that  it  is  some- 
what difficult  to  believe  that  it  depends  on  so 
comparatively  simple  a  difference  in  structure 
as  the  presence  of  one  or  more  asymmetric  car- 
bon atoms  would  involve.  The  two  isomeric 
tartaric  acids  are  the  veritable  image  the  one  of 
the  other;  but  this  is  rarely  the  case:  thus 
liydrobenzoin  differs  very  considerably  from  iso- 
I  liydrobenzoin,  as  do  also  mannitol  and  dulcitol, 
and  to  a  still  greater  extent  the  acids,  saccharic 
and  mucic,  formed  from  these  latter ;  in  all 
these  cases  the  isomerism  is  assumed  to  depend 
on  mere  geometrical  differences.  In  the  case  of 
mesotartaric  acid,  the  intra-molecular  neutralisa- 
tion of  one  asymmetric  carbon  atom  by  the  other 
already  produces  a  marked  effect,  as  evidenced 
by  the  difference  in  properties  of  this  acid  in 
comparison  with  either  of  the  active  niodifica- 
I  tions.  It  may  bo,  therefore,  that  in  the  case  of 
[  mannitol  and  dulcitol,  and  the  acids  formed  by 
I  their  oxidation,  the  accumulated  effect  of  tho 
I  several  asymmetric  carbon  atoms  is  mucli  greater 
j  than  in  the  case  of  tartaric  acid,  and  hence  the 
j  greater  difference  in  properties  between  the  iso- 
,  merides.  Very  little  alteration  is  involved  in 
tlie  formation  of  racemic  acid,  and,  as  above 
pointed  out,  this  substance  appears  to  be  a  mcro 
'  physical '  allotrope,  hardly  a  polymeride,  of  its 
active  constituents  ;  in  certain  cases  the  forma- 
tion of  the  'racemic  form'  is  attended  witli  a 
considerable  alteration  in  properties — in  the  case 
of  leucine  and  of  camphoric  acid,  for  example, 
their  racemic  forms  being  much  less  soluble  and 
of  higher  melting-points  than  their  optically 
active  constituents.  In  these  cases  there  would 
seem  to  be  a  more  intimate  union  than  in  the 
case  of  racemic  acid ;  the  marked  difference  be- 
tween saccharic  and  mucic  acid  may  be  due  to 
some  such  cause  as  this.  But  the  isomerism  of 
the  hydrobenzoins  is  more  difficult  to  explain, 
assuming  that  they  are  both  compounds  of  tho 
formula(C„HJ(HO)HC.C'CH(OH)(C,H.).  Includ- 
ing a  racemic  form,  four  modifications  of  such  a 
compound  appear  possible,  two  of  which  should 
be  optically  active.  Neither  compound  is  optically 
active,  and,  judging  from  Zincke's  observations, 
it  does  not  appear  probable  tliat,  if  the  one  bo 
the  nieso  or  inactive  modification  corresponding 
to  mesotartaric  acid,  the  other  is  the  racemic 
form.    The  assumption  that  the  one,  perliapa 
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isoliydrobenzoi'n,  contains  the  two  hydroxyl- 
groups  attached  to  the  one  carbon  atom,  thus 
C„H5.H,C.C(OH)2.C„H5,  would  satisfactorily  ac- 
count for  its  behaviour,  but  has  hitherto  been 
rejected  as  improbable  owing  to  the  general  belief 
that  compounds  of  such  a  character  are  exces- 
sively unstable.  But  it  may  be  that  the  presence 
of  the  negative  phenyl  groups  confers  stability 
in  such  a  case,  much  as  in  llic  case  of  chloral  hy- 
drate ;  and  it  is  well  to  remember  that  in  not  a 
few  instances  of  late  years  proof  hna  been  given 
of  the  incorrectness  of  views  based  on  general 
considerations,  as  in  the  ease  of  plulinlic  chlor- 
ide, for  example,  and  the  hydroxamic  acids. 

Still  greater  difiiculties  occur  in  accepting  the 
conclusion  that  the  Van't  Hoff  hypothesis  affords 
an  explanation  of  the  isomerism  of  unsaturated 
compounds  such  as  ma'eic  and  fumaric  acids, 
which,  according  to  this  view,  are  respectively 
the  plane  symmetric  and  axially  symmetric 
isomerides  of  the  formula 

HC.COOH  HOOC.CH 
II  and  II 

HC.COOH  HC.COOH 

Maleic  acid  Fumaric  aoiil. 

It  is  well  known  how  great  are  the  differences 
between  these  two  acids,  both  in  physical  pro- 
perties and  in  general  chemical  behaviour,  and 
that  maleic  acid  alone  yields  a  corresponding 
anhydride,  fumaric  acid  being  converted  into  the 
same  anhydride  when  dehydrated.  Ostwald  also 
has  shown  that  the  electrical  conductivity  of 
their  solutions  is  such  as  to  indicate  that  maleic 
acid  is  a  weak  acid  akin  to  selenious  and  phos- 
phorous acids,  whereas  fumaric  acid  is  a  well- 
marked  dibasic  acid  (J.  pr.  32,  302).  Maleio 
acid  has  also  a  considerably  greater  heat  of  com- 
bustion than  fumaric  acid  (Thomsen,  J.  j))'.  40, 
202).  Eoser  has  suggested  that,  whereas  fumaric 
acid  is  a  normal  di-carboxylic  acid,  maleic  acid 
is  to  be  represented  by  the  formula 
HC.CO 

II  >o 

HC.C(0II)2 

This  formula  would  afford  a  satisfactory  ex- 
planation of  the  great  differences  observed  be- 
tween the  two  acids,  and  it  has  been  strongly 
advocated  by  Anschiitz  {A.  254,  1G8).  No  valid 
argument  has  yet  been  advanced  which  would 
prevent  its  adoption. 

It  may  here  be  pointed  out  that  no  attention 
is  paid  in  applying  the  Van't  Hoff  hypothesis  to 
unsaturated  compounds  to  the  peculiarities  which 
are  manifest  in  such  compounds,  and  which  ap- 
parently must  be  attributed  to  the  presence  of 
unsaturated  carbon  atoms ;  a  '  double  or  ethylenic 
bond '  is  represented  as  the  precise  equivalent  of 
two  single  bonds,  and  a  '  treble  or  acetylenic 
bond  '  as  the  equivalent  of  three  single  bonds, 
which  is  certainly  not  in  accordance  with  facts, 
and  especially  with  Thomsen's  observations  on 
the  heats  of  combustion  of  unsaturated  com- 
pounds. 

Wislicenus  has  not  only  accepted  the  Van't 
Hoff-Le  Bel  hypothesis  in  its  entirety,  but  has 
in  the  most  ingenious  manner  possible  extended 
its  application,  and  has  endeavoured  both  to 
elucidate  the  structure  of  geometrically  isomeric 
unsaturated  compounds,  and  to  explain  the  '  iso- 
meric changes '  which  such  compounds  frequently 
exhibit  {Abhaiidluiigcn  da-  math,  i^liys.  Ciasse 


der  kOnig.  BSchsischcn  Oes.  der  Wissenschaften, 
Band  xiv.  Leipzig,  1887). 

In  the  case  of  maleic  and  fumaric  acid — • 
assuming  that  these  are  stereometric  isomerides— 
as  pointed  out  originally  by  Van't  Hofif,  the  for- 
HOOC.CH 

mula  II  may  without  hesitation  be 

HC.COOH 

assigned  to  the  latter,  as  it  is  incapable  of  form- 
ing an  anhydride,  whereas  maleic  acid,  being 
easily  convertible  into  the  anhydride,  is  repre- 
HC.COOH 

sented  by  the  formula     ||  ;  in  the  case 

HC.COOH 

of  crotonic  and  isocrotonic  acids,  however,  it  is 
more  difficult  to  find  criteria  on  which  to  base  a 
choice  between  the  formula; 

HC.CH3  CH,.CH 

II  and  II  ; 

HC.COOH  HC.COOH 
and  similarly  in  other  cases.  Wislicenus  con- 
siders that  if  a  compound  of  the  form 
C^R|EJljRj,  consisting  of  the  two  systems 
E, 11.^0=,  and  =CE.|E|,  be  derivable  from  a  cor- 
responding acetylenic  compound,  its  constitu- 
tion can  at  once  be  inferred  from  the  fact  that 
when  one  pair  of  bonds  between  the  carbon 
atoms  in  the  acetylenic  compound  is  severed,  as 
the  two  atoms  are  still  united  by  double  bonds, 
no  rotation  of  the  systems  can  take  place;  con- 
sequently the  added  radicles  both  occupy  posi- 
tions on  one  side  of  the  coinmon  axis  of  the 
systems.  Thus  the  tolane  dichloride  melting  at 
143°,  obtained  by  chlorinating  tolane,  is  neces- 
sarily the  plane  symmetric  modification: 

C,H,.C  C„H  .CCl 

III  +  CI,  =  II  . 

C,H,.C  C„H,.CC1 
The  isomeride  of  lower  melting-point  (03")  must 
therefore  be  regarded  as  the  axially  symmetric 
C,H,.CC1 

compound  |1        .      In    principle  this 

ClC.C.Hj 

method  appears  perfectly  sound,  but  it  is  based 
on  an  assumption  with  reference  to  the  manner  in 
which  the  carbon  atoms  in  ethylenic  and  acetyl- 
enic compounds  are  united,  which,  as  previously 
pointed  out,  is  perhaps  open  to  question ;  it  also 
involves  the  conclusion  that  the  radicles  attached 
to  the  carbon  atoms  are  incapable  of  changing 
their  positions,  which  is  also  by  no  means  a  safe 
assumption,  bearing  in  mind  the  extreme  readi- 
ness with  which  '  isomeric  changes  '  occur. 

A  method  of  more  universal  application,  but 
involving  much  more  complex  considerations,  is 
the  following.  In  saturated  compounds  in  which 
the  carbon  atoms  are  united  by  single  affinities, 
one  carbon  system  must  be  capable  of  rotating 
about  another ;  moreover,  it  is  to  be  assumed 
that  the  atoms  in  a  molecule — even  those  which 
are  not  directly  connected — exercise  an  influence 
on  each  other,  and  will  therefore  tend  to  condi- 
tion such  rotation  so  that  radicles  which  have 
the  greatest  aHinity  are  brought  into  the  closest 
proximity  possible.  Thus,  on  converting  ethyl- 
ene into  its  chloride,  in  the  first  instance  the 
change  would  take  place  in  accordance  with  the 
following  scheme  : 

CHH  CHHCl 
II         -f  CI,  =  I 

cim  ciiiici 
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But,  in  consequence  of  the  superior  affinity  of 
hydrogen  for  clilorine,  such  a  system  would  be 
unstable,  rotation  would  set  in,  and  the  more 
CHHCl 

stable  system  |  would  result. 

CCIHH 

To  take  another  case,  that  of  the  conversion 
of  tolane  tetrachloride  into  dichloride  by  reduc- 
tion ;  this  compound  may  present  three  con- 
figurations, viz. : 

CC.HCICI    CC.HCICI  CC.HCICI 

cc,|h'cici  ccicic.Hj  ccic.H^cr 

It  would  probably  chiefly  consist,  especially  at 
low  temperatures,  of  the  second  and  third  modi- 
fications, as  the  dissimilar  radicles  are  most 
proximately  situated  in  those  ;  and  as  these  two 
modifications  would  both  furnish  the  axially 
symmetric  dichloride  on  reduction,  it  is  to  be 
supposed  that  the  chief  product  of  reduction 
will  be  this  dichloride ;  actually  that  melting 
at  03°  is  chiefly  obtained  (Blank,  A.  248,  1), 
and  it  is,  therefore,  to  be  supposed  that  this 
modification  is  axially  symmetric — a  conclusion 
which  harmonises  with  that  previously  arrived 
at.  To  this  it  may  be  objected  that  our  know- 
ledge of  the  relative  affinities  of  the  radicles 
within  a  compound  is  purely  hypothetical  ;  and 
that  it  is  by  no  means  certain  that  dissimilar 
radicles  would  in  all  cases  tend  to  influence  and 
attract  each  other  more  than  would  similar  ra- 
dicles. Thomsen's  observations  on  the  lieats  of 
combustion  of  chlorine  compounds,  in  fact,  would 
appear  to  favour  an  opposite  conclusion.  But  a 
more  important  argument  is  to  be  found  in  the 
fact  that  in  cases  in  which  the  constitution  may 
fairly  be  i"egarded  as  established,  the  relation  is 
of  the  obverse  order  to  that  required  if  the  con- 
tention of  Wislicenus  be  correct :  thus,  the  sym- 
metric or  para-diderivative  of  benzene  always 
has  the  highest  melting-point ;  the  same  appears 
to  be  true  of  the  symmetric  tri-  and  tetra-deri- 
vatives ;  and,  in  the  case  of  naphthalene,  the 
axially  symmetric  isomeride  is  always  that  of 
highest  melting-point  {cf.  C.  S.  Proc.  1888.  93). 

Another  use  which  Wislicenus  has  made  of  the 
argument  here  criticised  may  now  be  mentioned. 
It  is  a  well-known  fact  that  maleic  acid  is  very 
readily  converted  into  fumaric  by  the  action  of 
acids.  Wislicenus  supposes  that  when  this  con- 
version is  effected,  for  example,  by  bromhydric 
acid,  the  double  bond  becomes  severed,  bromo- 
succinic  acid  being  formed  : 

HC.COOH 
II  +  HBr 

HC.COOH 

but  rotation  setting  in,  the  radicles  are  brought 

into  their  preferential  positions,  viz. 

HOOC.CHH  1    1,      V,   *i,       *•  t 

HC  BrCOOH'  ^     when,  by  the  action  of 

the  water  present,  this  modification  becomes  de- 
prived of  hydrogen  bromide,  fumaric  acid  natu- 
rally results.  Although  in  the  higliest  degree  in- 
genious, this  conception  unfortunately  does  not 
appear  to  be  in  accordance  with  the  facts,  for,  as 
Anschiitz  points  out  (^4.  254,  168),  the  con- 
version takes  place  under  conditions  under  which 
the  succinic  derivative  is  stable,  and  there  is  no 
reason  therefore  to  suppose  that  such  a  com- 
pound is  formed  at  any  stage  of  the  conversion 
of  maleic  into  fumaric  acid  ;  if  maleic  acid  be 
formulated  in  the  manner  advocated  by  Au- 


HCH.COOH 
HCBr.COOH 


schiitz,  its  conversion  into  fumaric  acid  by  acids 
is  easily  understood. 

Victor  Meyer's  researches  have  led  him  to 
carry  speculation  even  further.  On  submitting 
benzil  to  the  action  of  hydroxylamine,  Meyer  and 
Goldschmidt  obtained  an  a-dihydroxime  which 
they  found  was  converted  into  a  more  stable  /3- 
isomeride  by  heating  with  alcohol  to  about  180°; 
a  careful  investigation  of  these  compounds  was 
subsequently  made  by  Meyer  and  Auwers,  but 
they  were  unable  to  discover  any  substantial 
difference  in  their  chemical  behaviour,  and  they 
came  to  the  conclusion  that  both  must  be  re- 
garded as  compounds  of  one  and  the  same  formula 
C„H,.C(N.OH).C(N.OH).C,H,.  As  the  existence 
of  two  such  compounds  was  incompatible  with 
the  assumption  that  carbon  atoms  united  by 
single  affinities  are  free  to  rotate,  Meyer  and 
Eiecke  {B.  21,  !i4G)  have  put  forward  an  hypo- 
thesis as  to  the  nature  of  the  carbon  atom  itself 
which  serves  to  account  for  two  kinds  of  union 
by  single  aflinities,  one  in  which  rotation  is  im- 
possible, the  other  in  which  it  can  freely  take 
place.  Having  regard,  however,  to  the  readi- 
ness with  which  '  isomeric  change  '  takes  place, 
and  to  the  extremely  imperfect  state  of  our  know- 
ledge of  the  exact  manner  in  which  polyad  ele- 
ments are  held  in  association,  there  cannot  be 
any  doubt  that  it  is  premature  to  conclude  that 
the  benzil  dihydroximes  are  necessarily  struc- 
turally identical ;  the  study  of  chemical  inter- 
changes is  after  all  but  an  approximate  and 
fallible  mode  of  determining  structure. 

Hantzsch  and  Werner  {Bcr.  23, 11)  have  quite 
recently  proposed  to  extend  the  Van't  Hoff  con- 
ception to  the  nitrogen  atom  itself.  They  sup- 
pose that  in  some  nitrogen  compounds  the  three 
affinities  of  the  nitrogen  atom  are  directed 
towards  three  of  the  solid  angles  of  an  irregular 
tetrahedron,  and  that  the  nitrogen  atom  itself  is 
located  at  the  fourth.  In  the  case  of  compounds 
of  the  form  CXY:XZ,  which  are  comparable  with 
carbon  compounds  of  the  form  CXY:CHZ,  it  is 
conceivable  that  the  Z  radicle  may  alter  its 
position  in  space  relatively  to  the  radicles  X 
and  Y.  and  thus  give  rise  to  isomerides. 

Victor  Meyer  ( B.  23, 567)  has, however,  pointed 
out  that  the  views  of  Hantzsch  and  Werner  are 
in  many  respects  in  conflict  with  the  experi- 
mental evidence.  This  memoir  is  a  noteworthy 
contribution  to  the  discussion  of  a  number  of 
the  more  obscure  cases  of  isomerism.  (The  two 
papers  here  referred  to  have  been  published  since 
this  article  was  in  type.) 

It  is  here  the  place  to  refer  to  the  numerous 
discussions  which  have  taken  place  during  late 
years  in  cases  in  which  one  set  of  interactions 
of  a  compound  appear  to  be  in  accordance  with 
one  formula,  while  another  set  favour  a  different 
but  closely  related  formula,  which  have  led,  in 
fact,  to  the  recognition  of  labile  or  pseudo-forms 
capable  of  passing  spontaneously  into  stable 
forms.  For  example,  it  has  long  been  a  ques- 
tion whether  ethylic  acetoacetate  is  to  be  repre- 
sented as  CH,.c6.CH.,.C0.,Et  or  by  the  formula 
CH^.C(OH):CH.CO,,Et.  A  discussion  of  such 
cases  has  been  given  by  Laar  (Z?.  18,648;  19, 
730),  who  proposes  to  term  such  isomerides 
tautomeric.  But,  as  he  practically  himself 
admits,  the  use  of  such  a  term  savours  of  tauto- 
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logy.  v.  Meyer  subsequently  brought  forward 
a  suggestion  of  Jacobson's  to  substitute  dcs- 
motropic  for  tautomeric.  Hantzsch  and  Herr- 
mann (B.  20,  2801),  while  using  the  term  tauto- 
merism  when  speaking  of  compounds  capable  of 
passing  from  the  one  type  into  the  other,  pro- 
posed to  limit  the  term  desmotropic  to  each  of 
the  states.  As  the  phenomena  in  question  are 
the  outcome  of  mobility  and  not  of  fixity,  the 
new  term  also  appears  to  be  particularly  ill 
chosen,  and  bearing  in  mind  the  intention  of 
Berzelius  in  introducing  the  term  metameric  (see 
p.  81),  it  would  appear  that  this  old  term  is  a 
peculiarly  appropriate  one  to  use  in  such  cases. 
Laar  suggests  that  a  compound  which  is  capa- 
ble of  an  '  alternative '  behaviour  actually  has 
an  alternating  structure,  the  intra-molecular 
condition  being  such  that  the  structure  is  of  one 
kind  at  one  moment  and  different  at  another. 
But,  as  Hantzsch  and  Herrmann  remark,  it  is 
scarcely  necessary  to  make  such  an  assumption. 
Ethylic  succinylosuccinate  and  its  derivatives 
manifest  the  peculiarity  in  question  in  a  high 
degree,  acting  sometimes  as  quinonic  compounds 
and  sometimes  as  quinols,  i.e.  in  modes  such  as 
con-espond  to  the  presence  of  one  or  other  of  the 
two  forms  CO.CH(CO,Et)  and  C(OH).C(CO,Et). 
As  a  rule  only  one  of  the  forms  is  stable,  the 
other  being  developed  in  the  course  of  the 
change ;  thus  phloroglucol  appears  to  be  a  true 
trihydroxylbenzene,  i.e.  a  phenol ;  but  frequently 
it  affords  derivatives  of  '  triketohexaniethylene,' 
which  may  with  propriety  be  termed  phloroglu- 
cone.  Thus 
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Phloroglucol.  riiloroglucone. 
It  is  not  improbable  that  in  those  cases  in  which 
the  several  forms  can  be  obtained  in  a  definite 
crystalline  form,  the  necessary  stability  is  con- 
ferred by  union  of  the  fundamental  molecules 
amongst  themselves.  The  formation  of  such 
molecular  complexes  is  rendered  probable  by  a 
large  number  of  observations  ;  one  of  the  most 
striking  is  that  recently  brought  forward  by 
Perkin  in  the  case  of  orthomethoxybenzalde- 
hyde  CH^O.C.Hj.COH  (C.  /.  Trans.  1889.  549), 
which  is  capable  of  existing  in  two  solid  modi- 
fications, one  unstable  melting  at  3°,  the  other 
stable  and  melting  at  35-5°.  A  list  of  similar 
cases  of  what  is  sometimes  termed  physical  iso- 
vicrism  is  quoted  by  Perkin. 

Having  thus  briefly  touched  on  the  numerous 
problems  which  the  study  of  the  different  kinds 
of  aZto/rq2Jis)«  presents,  it  appears  desirable  finally 
to  re-direct  attention  to  the  terminology  of  the 
subject. 

The  term  allotropic,  as  already  pointed  out, 
has  a  perfectly  general  meaning  and  is  there- 
fore applicable  to  the  phenomena  generally,  and 
toiay  be  used  in  all  cases  in  which  the  nature  of 
the  relationship  is  obscure. 

According  to  our  modern  conceptions,  truly 
isomeric  substances — substances  composed  of 
equal  parts — are  equi-molecular  compounds  con- 
taining identical  radicles  arranged  in  relatively 


different  modes,  and  on  the  principle  of  calling  a 
spade  a  spade,  bearing  in  mind  tliat  it  was  ob- 
viously the  intention  of  Berzelius  to  limit  the 
scope  of  the  expression,  the  term  isomeric  should 
be  used  only  with  reference  to  such  compounds. 
The  space  relationship  of  the  radicles  being  the 
determining  cause  of  isomerism,  although  it  is 
not  always  requisite  in  order  that  it  may  become 
apparent  to  express  their  relationship  according 
to  stereometric  canons,  it  is  scarcely  necessary 
to  make  any  principal  distinction  between  cases, 
such,  for  example,  as  occur  among  benzene  de- 
rivatives and  between  the  tartaric  acids ;  but 
if  it  be  thought  desirable  to  call  attention  in 
some  way  to  the  finer  isomerism  which  obtains 
in  cases  such  as  the  latter,  the  term  eikoisomer- 
ism,  from  dKwv,  a  likeness  or  image,  may  be  sug- 
gested as  not  inappropriate. 

Typically  different  allotropes  belonging  to 
different  classes  of  compounds  might  well  be 
termed  hetaromcric,  metameric  being  reserved 
for  those  heteromeric  allotropes  which  change 
their  type  with  exceptional  facility  in  the 
course  of  chemical  interchanges ;  but  if  the 
use  of  the  term  in  this  restricted  sense  be  ob- 
jected to,  such  allotropes  might  advantageously 
be  spoken  of  as  isodynamic.  Allotropes  belong- 
ing to  the  same  class  but  consisting  of  different 
radicles— the  butylic  alcohols,  for  example — 
might  be  termed  isonomic.  It  appears  unneces- 
sary to  specially  distinguish  the  physical  iso- 
merism manifest  in  the  occurrence  of  several 
crystalline  forms  of  different  melting-point.  The 
phenomena  of  pleomorphism  generally,  as  well 
as  those  involved  in  change  of  state  from  solid 
to  liquid  and  gas,  and  the  existence  of  allo- 
tropic forms  both  of  the  metallic  and  non- 
metallic  elements,  are  now  being  more  and  more 
generally  attributed  to  changes  in  molecular 
complexity  ;  and  if  this  be  the  case,  such  allo- 
tropes mostly  partake  of  the  nature  of  polymeric 
allotropes.  H.  E.  A. 

ISOMORPHISM  (?o-os,  equal  to;  fj.op<pri,  form). 
In  the  year  1819  Mitscherlich  [A.  Ch.  [2]  14. 
172)  discovered  that  certain  arsenates  and 
phosphates  of  analogous  constitution  crystallised 
in  the  same  form ;  subsequent  investigation 
(A.  Ch  [2]  19,  350 ;  24,  2G4,  355)  led  to  the 
general  conclusion  that  substances  of  analogous 
eheinical  constitution  possess  the  same  or  nearly 
the  same  crystalline  forms,  and  will  under  suit- 
able conditions  crystallise  together  in  all  propor- 
tions to  form  homogeneous  mixed  crystals ; 
such  substances  are  termed  isomorphous.  In 
spite  of  numerous  attempts  to  widen  or  other- 
wise modify  it,  this  definition  has  lasted  to  the 
present  time.  Owing,  however,  to  recent  re- 
searches, especially  those  of  Groth,  it  will  be 
best  not  to  treat  isomorphism  as  an  isolated 
phenomenon,  but  as  a  part  of  that  branch  of 
physical  chemistry  which  studies  the  relations 
between  the  chemical  composition  and  crystal- 
line form  of  bodies,  and  which  from  a  knowledge 
of  the  constitution  and  chemical  properties  of  a 
substance  seeks  to  predict  its  system,  form,  and 
crystallographic  constants.  We  are  still  very 
far  indeed  from  doing  anything  approaching  to 
this,  for,  although  attempts  have  not  been  want- 
ing —V.  Schrauf  (Physikalische  Mincralogie,16G8. 
bd.  2,  166  ;  Z.  K.  9,  265)  and  Barlow  (C.  N.  53, 
3,  10)  -  small  success  has  so  far  attended  them, 
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and  at  present  crystal-form  cannot  bo  deduced 
from  a  knowledge  of  cliemical  constitution  and 
propel  ties  alone  ;  if,  however,  we  find  that  in  a 
given  case  certain  atoms  arranged  in  a  certain 
definite  way  are  accompanied  by  a  certain 
definite  form,  we  may  argue  that  similar  atoms 
similarly  arranged  will  be  accompanied  by  a 
similar  form.  This  hypothesis  is  found  to  be 
true,  and  its  verification  has  resulted  in  the  dis- 
covery of  relations  between  the  forms  of  sub- 
stances more  or  less  chemicaHy  allied.  Tliese 
relations  may  be  conveniently  discussed  under 
the  three  following  heads  :  — 

I.  The  same  chemical  substance  possesses 
two  or  more  forms — Poli/morphism. 

II.  Bodies  more  or  less  closely  related 
chemically  have  more  or  less  analogous  forms — 
Morphotropy,  including  Isomorphism. 

III.  Bodies  not  chemically  related  possess 
the  same  form — Isorjonism. 

Fall  references,  espeeiaUy  for  the  early  history  of 
tlie  subject,  wiil  be  foiiiid  in  tlie  article  Isomorphie,  by 
Arzruui,  in  Feliling's  Handuurletbiich  der  Cliimie,  1878. 
vol,  3;  for  more  recent  work  Fock's  Einleiturtg  in  dif 
Ctiemische  Crystalluiji-iiphie,  Leipziff.  may  be  consulted  ; 
while  full  lists  of  substances  considered  isomorpbous  have 
been  given  by  Topsoi,  Tidskt-ift  for  I'hijsik  on  Chemi,  8, 
5,  193,  321  ;  9,  225;  summarised  by  Arzruni  above.  For 
the  use  of  isomorphism  in  determining  atomic  weights 
ti.  Atomic  and  molecular  weights,  toI.  1.  p.  336. 

PoLYMOBPnisM.  Haiiy  believed  that  every 
substance  possessed  its  own  characteristic  form, 
and,  in  spite  of  numerous  observations  tending 
to  establish  the  chemical  identity  of  calcite  and 
arragonite  (v.  De  Lisle,  Klapproth,  Thenard, 
and  Stromeyer),  refused  to  admit  that  the  same 
substance  could  yield  two  distinct  kinds  of  crys- 
tals. In  the  course  of  the  work  on  the  arsenates 
and  phosphates  which  led  him  to  announce  that 
two  different  chemical  compounds  could  possess 
the  same  or  nearly  the  same  crystalline  form, 
Mitscherlich  found  that  NaH^,PO,.H;0  gave,  ac- 
cording to  the  conditions,  two  kinds  of  crystals, 
while  his  discovery  in  1823  (A.  Ch.  [2]  24,  261) 
that  sulphur  crystallised  both  in  rhombic  and 
oblique  forms  readily  convertible  the  one  into 
the  other  by  change  of  temperature  alone,  esta- 
blished conclusively  that  the  same  substance 
could  exist  in  two  different  forms ;  to  express 
these  phenomena  Mitscherlich  proposed  the 
term  dimorphism,  and  in  1828  recognised  the 
possibility  of  triinorphism.  The  existence  of 
soveral  modifications  of  the  same  substance  may 
be  generally  expressed  by  the  terms  polymor- 
phism or  hctcromorpliism.  At  the  present  time 
these  terms  are  usually  applied  to  compounds 
only,  polymorphism,  when  exhibited  by  elements, 
being  termed  allotropy  (q.  v.,  vol.  i.  p.  128). 
The  change  of  one  dimorphous  modification  into 
another  has  been  especially  studied  by  Lehinann, 
and  all  known  cases  have  been  collected  and  dis- 
cussed by  him  in  his  Molekalarphysik,  '2  vols. 
Leipzig,  1888  (vol.  i.  pp.  119-219,  vol.  ii.  pp. 
393-415). 

MoBpnoTRopT.  From  the  time  of  Mitscher- 
lich onwards  the  rapid  growth  of  organic 
chemistry  provided  a  large  number  of  new  sub- 
stances for  crystallographic  examination,  and 
ss  the  existence  of  many  cases  of  isomorphism 
among  inorganic  substances  had  been  esta- 
blished, numerous  attempts  were  made  to  intro- 
duce the  same  conception  into  organic  chemistry. 


In  general,  however,  these  efforts  were  fruitless, 
and  the  researches  merely  resulted  in  the  intro- 
duction of  new  terms  and  in  several  attempts  at 
widening  Mitscherlich's  definition. 

Thus  Laurent,  who  investigated  the  halogen 
substitution  andaddition  productsof  naphthalene 
and  salts  of  the  fatty  acids,  concluded  that 
identity  of  system  is  not  necessary  for  isomor- 
phism. Nickl6s  and  De  la  Provostaye  collected 
cases  of  analogous  angles  and  introduced  new 
terms,  such  as  hemi-isomorphism,  isomero- 
morphism,  and  hemimorpliism,  to  express  those 
cases  in  which  crystals  of  two  substances  had 
each  a  zone  with  nearly  similar  angles  {v, 
papers  by  these  authors,  C.  R.  11,  15,  20,  23,  20, 
27,  29).  Pasteur  again  (C.  B.  2G,  535)  found 
analogies  between  the  tartrates,  while  other 
workers  in  the  same  direction  were  Kammels- 
berg,  Marignac,  Delafosse,  Sella,  and  Hjortdahl 
{J.pr.  94,  2sG).  Owing  to  the  paucity  of  results, 
such  researches  lost  favour  till  Groth,  in  1871 
(l\  141,  131  ;  B.  3,  449),  attacked  the  subject 
from  a  new  point  of  view,  and  set  himself  to 
investigate  the  changes  in  crystal-form  which 
take  place  when  one  or  more  of  the  hydrogen 
atoms  of  an  organic  molecule,  such  as  benzene, 
are  substituted  by  other  atoms  or  groups.  The 
relations  observed  between  the  form  of  the 
parent  substance  and  the  form  of  the  substi- 
tuted body  Groth  terms  morphotropic  relations^ 
while  he  attributes  the  actual  change  of  form 
produced  by  substitution  to  the  niDrphotropio 
force  of  the  elementary  atom  or  group.  Benz- 
ene, which  crystallises  in  rhombic  pyramids, 
was  the  first  substance  examined  by  Groth  ;  he 
compared  its  form  with  the  forms  of  as  many  as 
possible  of  its  hydroxy-,  nitro-,  amido-,  and 
haloid,  substitution  products,  and  his  researches 
have  led  to  the  following  general  statement. 
The  less  the  chemical  character  of  the  com- 
bination is  changed  by  substitution  the  less  13 
also  the  change  of  crystal-fo-m,  which  depends 

1.  On  the  specific  morphotropic  properties 
of  the  substituting  atom  or  group ; 

2.  On  the  chemical  nature  and  crystalline 
system  of  the  body  in  whicli  substitution  occurs  ; 

3.  On  the  relative  positions  of  the  substituting 
atoms  or  groups  in  the  molecule. 

1.  Morphotropic  properties  of  atoms 
and  groups. 

(a.)  The  metals.  Potassium  and  ammonium, 
when  substituted  for  H,  only  change  one  axis, 
thus  : — 

a      h  c 
Picric  acid  rhombic  0-937  :  1  :  0  971 

Potassium  picrate      „       0-942  :  1  :  1  352 

Asa  rule,  all  the  alkali  metals  produce  the  same 
effect. 

(6.)  Substitution  of  OH  for  H  in  benzene 
derivatives  only  alters  the  crystalline  form 
slightly,  and  in  rhombic  substances  the  ratios  of 
two  of  the  axes  remain  unaltered,  and  only  the 
third  axis  is  materially  affected. 

NO.,  and  NH^  behave  much  like  OH. 


Benzene.  . 
llosorcin        .  . 
Nitrophenol  1:2 
Dinitrophenol  1:2:1 
Trinitropheuol  1;2;1;G 
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(c.)  CI,  Br,  and  I  act  moi"e  energetically,  but 
less  regularly,  than  NO.,.     The  angles  of  one 
zone,  however,  remain  like  those  of  the  parent 
substance,  while  the  system  is  generally  altered 
to  one  of  lower  symmetry. 
Benzene    .       .    rhombic  110  :  HO  =  96°-30' 
Dichlorobenzene    oblique    „      ,,  98^'40' 
Tetrachlorobenzene     „       „      „  96°'17' 
(d.)  The  influence  of  the  CH^  group  is 
extremely  variable,  depending  very  much  on 
the  nature  of  the  substance  into  which  it 
enters.    Among  the  substituted  ammonias  it  is 
often  without  influence ;   thus,  2NHjCl.PtCl„ 
2NH(CH,)3Cl.PtClj,  2N(CH,),Cl.PtClj,  all  crys- 
tallise in  the  cubic  system. 

2.  Influence  of  the  nature  of  the 
parent  substance.  When  the  parent  sub- 
stance belongs  to  the  cubic  system,  substitution 
has  either  no  influence  on  the  form,  or  else 
causes  change  to  a  system  of  lower  symmetry. 
In  other  systems  the  axial  ratios  may  alone  alter, 
or  the  system  itself  may  be  changed,  according 
to  the  morphotropic  force  of  the  substituting 
element  or  group.  If  the  hydrogen  atoms  of  like 
functions  are  replaced  singly  the  system  fre- 
quently at  first  changes  to  one  of  lower  symmetry, 
but  when  the  substitution  is  complete  returns  to 
the  symmetry  of  the  parent  substance.  The 
methyl  substitution  compounds  of  2NH^Cl.PtCl4 
illustrate  this  well : — 

2NH^Cl.PtCl,     .  .  Cubic 

2NH3(CH3)Cl.PtCl,  .  Rhombohedral 

2NH..(CH3),Cl.PtCl,  .  Ehombic 

2NH(CH3)3Cl.PtCl<  .  Cubic 

2N(CH3)jCl.PtCl,  .  Cubic 

As  an  illustration  of  the  influence  of  the  che- 
mical nature  of  the  parent  substance,  we  may 
quote  the  observation  of  Hintze  that,  contrary 
to  the  general  rule,  the  substitution  of  the 
paraffinoid  H  in  (C„H,)3CH  by  (OH)  or  Br  raises 
the  symmetry,  instead  of  lowering  it. 

3.  Influence  of  position. — The  relative 
position  of  the  substituting  atoms  in  the  mole- 
cule has  a  very  great  influence  on  the  form  of 
the  crystal ;  but  we  are  very  far  from  being  able 
to  connect  form  and  constitution. 

As  a  rule  the  crystals  of  isomerides  exhibit 
very  few  analogies,  and  in  many  cases  none  at  all. 
In  the  benzene  series,  however,  a  few  relations 
have  been  observed,  though  even  here  they  are 
rare,  and  often  more  readily  detected  by  a  com- 
parison of  the  isomerides  with  the  parent  sub- 
stance than  directly  with  each  other.  Thus  a 
comparison  of  the  angles  given  by  Bodewig  (P. 
158,  232)  for  the  three  dinitrobenzenes  shows 
that  certain  analogies  do  exist,  although  the 
compounds  do  not  crystallise  in  the  same  system, 
while  meta-CJlXNO.^).,  is  related  to  benzene  itself, 
as  is  shown  in  the  following  table  : — 

a       b  c 
CcHs  rhombic  0-891  :  1  :  0799 

O.C,H..(NO,),   oblique  0-6U2  :  1  ;  0-.5735  jS  =  67°-53' 
77i.C,H,(N0^)3  rliombic  0-9430  :  1  :  0-53S4 
y.CeH.{NOj)j  oblique  2-0383  :  1  :  1-0432  /3  =  87°-42' 

The  above  examples  siiffice  to  show  very 
clearly  that  the  great  influence  exei-cised  by 
position  renders  the  discovery  of  the  morpho- 
tropic properties  of  an  element  or  group  very 
diflicult.  Thus  we  have  stated  above  that  the 
entry  of  thcDitro-  group  into  benzene  leaves  the 


system  and  axial  ratio  a:b  unaltered,  while  the  e 
axis  is  more  or  less  changed.  This  statement 
we  found  held  good  for  o-C  H,(NO.,)OH, 
C,H3(NO,),OH(l:2:4),  C,H,(NOj)30H(l:2:4:G), 
and  ni-CaHj(NO,,).^.  As  soon,  however,  as  we  be- 
come acquainted  with  o-  and  p-C^Hj(N0.j2  the 
generality  of  our  statement  disappears,  and  the 
exact  morphotropic  value  of  the  NO.^  group  re- 
mains still  undetermined.  Although  we  are  not 
in  a  position  to  deduce  form  from  a  knowledge 
of  constitution  alone,  we  may  often  from  the 
chemical  analogy  of  two  substances,  the  form 
of  one  of  which  is  known,  draw  conclusions  as  to 
the  form  of  the  other ;  or,  vice  vcrsd,  knowing  the 
form  of  two  substances,  and  the  constitution  of 
one  of  them,  we  may  draw  conclusions  as  to  the 
constitution  of  the  other.  This  method  has  been 
chiefly  employed  in  inorganic  chemistry,  but 
Friedliinder  {Z.  K.  3.  168)  has  made  use  of  it  in 
order  to  throw  light  on  the  constitution  of  the  tri- 
nitrobenzene  got  by  nitrating 7k-C, H, (NO.,) „  The 
trinitrobenzene  made  in  this  way  may  be  either 
of  three  theoretically  possible  ones.  It  crystal- 
lises, however,  in  the  rhombic  system,  and  has 
the  axial  ratios  0-954  :  1  :  0-733,  and  agrees  ac- 
cordingly with  w-CbHj(NO.J  .  On  the  other 
hand  it  shows  little  or  no  analogy  to  the  forms 
of  o-  or  p-CsHj(NO  J;,  and  it  is  therefore  probable 
that  this  substance  is  symmetrical  trinitrobenzene 
1:3:5.  A  comparison  of  its  form  with  that  of 
picric  acid  C,H.,(NO,j30H(l:3:5:6),  rhombic 
0-937  :  1  :  0-974,  confirms  this  view. 

IsoMORPHOTRopY  and  IsoMOBPHisM.  When 
the  products  obtained  by  replacing  the  hydrogen 
atoms  of  the  parent  substance  by  two  closely- 
allied  atoms  or  groups  are  compared  together 
they  are  often  found  to  crystallise  in  identical 
or  nearly  identical  forms  ;  such  products  are 
isomorphous,  while  the  substituting  atoms  or 
groups  are  said  to  possess  the  same  morphotropic 
force,  or  to  be  isomorphotropic.  Thus,  K  and 
NH,  are  isomorphotropic,  and  replace  the  H  of 
acids  to  give  isomorphous  salts. 

The  term  morphotropy  was  first  applied  to 
cases  in  which  an  atom  of  H  was  substituted, 
but  the  conception  may  very  conveniently  be 
extended  to  include  all  cases  of  substitution 
whatever;  thus,  KBr  may  be  regarded  as  derived 
from  KCl  by  substituting  CI  by  Br,  and  since  KCl 
and  KBr  both  crystallise  in  the  same  system  and 
possess  very  similar  physical  characters,  they 
are  isomorphous,  while  01  and  Br  are  isomor- 
photropic. The  greater  the  analogies  between 
the  substituting  atoms  the  greater  is  the  corre- 
spondence between  the  forms  of  their  compounds, 
i.e.  the  more  closely  isomorphous  are  they  ;  but 
because  two  elements  are  isomorphotropic  when 
in  combination  with  one  set  of  atoms  or  groups 
it  does  not  necessarily  follow  that  they  are 
always  isomorphotropic,  for  the  morphotropic 
force  of  any  atom  is  largely  conditioned  by  the 
compounds  in  which  it  finds  itself.  Again, 
Kopp  (P.  53,  446)  has  pointed  out  that  although 
it  is  often  true  that  two  isomorphous  substances 
combine  with  a  third  to  form  two  isomorphous 
compounds  (Schroder),  we  cannot,  as  has  been 
too  frequently  done,  deduce  the  isomorphism  of 
elements  from  the  isomorphism  of  their  com- 
pounds;  there  are  few  elements  which  cannot  by 
such  a  mode  of  reasoning  be  made  isomorphous. 
Elements  are  only  truly  isomorphous  when  they 
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actually  crystallise  in  the  same  forms ;  if  they 
merely  combine  with  another  element  or  group  to 
form  isoniorphous  compounds  they  may  be  sjDoken 
of  as  isomorphotropic  in  that  particular  class  of 
compounds.  As  we  have  seen,  the  conception 
of  morphotropy  includes  that  of  isomorphism. 
Now,  ever  since  the  latter  term  was  introduced, 
great  ditliculties  have  been  felt  in  defining  it, 
and  in  finding  tests  which  might  authoritatively 
decide  in  any  given  case  whether  two  substances 
were  isoniorphous  or  not.  Mitscherlich's  defini- 
tion is  vague,  for  we  at  once  ask.  What  consti- 
tutes chemical  analogy?  And  again,  How  widely 
may  the  angles  of  two  substances  differ  and  the 
substances  still  be  considered  isoniorphous  ? 
The  truth  seems  to  be  that  no  hard  and  fast 
line  can  be  drawn  between  those  substances 
which  are  so  closely  related  morphotropically  as 
to  be  considered  undoubtedly  isoniorphous,  and 
those  slightly  less  closely  related  whose  isomor- 
phism is  doubtful ;  while  we  may  pass  by  im- 
perceptible stages  from  truly  isomorphous  bodies 
to  others  to  which,  although  they  still  exhibit 
relations,  this  term  is  as  evidently  inapplicable. 
Although  it  seems  impossible  in  the  present 
state  of  our  knowledge  to  give  a  definition  which 
shall  distinctly  mark  off  isomorphous  bodies  from 
those  which  are  merely  closely  related  morijho- 
tropically,  this  is  not  in  practice  attended  with 
any  very  great  inconvenience,  for  the  ditKculty 
is  chiefly  one  of  nomenclature;  most  cases  of 
isomorphism  are  at  once  recognised  as  such,  and 
it  is  only  in  compiaratively  few  instances  that  we 
must  hesitate. 

In  doubtful  cases  much  assistance  may  often 
be  obtained  by  a  comparison  of  the  other  pro- 
perties of  the  two  substances.  Besides  great 
similarity  of  form,  agreement  in  several  other 
physical  properties  has  been  thought  necessary 
before  two  substances  could  be  considered  iso- 
morphous ;  and  we  must  now  notice  in  detail 
the  more  important  of  these  properties,  pointing 
out  the  weight  which  has  been  attached  to  each 
as  a  test  of  isomorphism. 

Physical  properties  of  isomorphous 
substances. 

(a.)  Geometrical  properties.  As  the  name 
itself  implies,  near  equality  of  external  form  is 
the  first  and  most  essential  condition  for  iso- 
morphism. Absolute  geometrical  isomorphism, 
however,  does  not  exist  except  in  the  case  of  sub- 
stances crystallising  in  the  cubic  system  ;  in  all 
other  systems  small  differences  of  angle  occur,  a 
fact  first  noticed  by  Wollaston.  These  differences 
are  seldom  equally  distributed  ;  in  rhombic 
oblique  and  triclinic  crystals  the  anomalies  are 
often  confined  to  one  zone,  another  zone  per- 
pendicular to  the  first  having  the  same  angles 
in  both  cases.  Here  a  ditKculty  meets  us,  for 
we  ask.  How  great  may  these  differences  become 
and  the  substances  still  remain  isomorphous  ? 
Unfortunately  no  definite  answer  to  this  ques- 
tion is  possible  ;  some  authors  have  admitted 
much  wider  differences  than  others,  while  others 
still  have  gone  so  far  as  to  admit  that  the 
boundaries  of  the  systems  may  be  overstepped. 
It  is  perhaps  best  to  restrict  the  term  isomor- 
phous to  substances  crystallising  in  the  same 
system  with  nearly  the  same  angles.  It  is  to 
be  noted  that  though  all  substances  crystallising 
in  the  cubic  system  have  exactly  the  same  angles 


they  are  not  necessarily  isrmorphous ;  to  be  so 
they  must  be  either  both  holohedral  or  must 
both  possess  the  same  kind  of  hemihedrism,  and 
must  also  agree  in  other  properties,  such  aa 
cleavage  and  power  of  forming  mixed  crystals. 

(6.)  Cleavage.  Isomorphous  bodies  possess 
as  a  rule  the  same  cleavages  :  variations  in  the 
relative  perfection  of  such  cleavages  are,  how- 
ever, possible.  This  property  is  especially  use- 
ful in  assisting  us  to  detect  isomorphism  hi  the 
cubic  system. 

(c  )  Tliermal  conductivity.  Jannetaz  (C  R. 
75,  1501)  has  shown  that  certain  isomorphous 
substances  have  axes  of  maximum  and 
minimum  conductivity  of  like  direction  and 
magnitude. 

(d.)  Coefficient  of  expansion.  The  data  are 
not  sufficient  for  general  conclusions  to  be  drawn, 
and  no  simple  relations  have  been  detected  at 
present. 

(e.)  Etched  figures.  Since  these  stand  in  a 
close  relation  to  crystalline  form,  Baumhauer 
has  sought  to  use  them  as  a  tost  of  isomorphism. 
He  finds  that  isomorphous  substances  give,  as  a 
rule,  the  same  sort  of  etched  figures,  but  that 
they  often  differ  in  orientation. 

(/.)  Optical  properties.  These  have  been 
specially  compared  by  Senarmont  (A.  Ch.  [3]  33, 
391),  Topsoe,  and  Christiansen  {A.  Ch.  [5]  1,  5). 
No  general  law  has  been  established,  but  as  a 
rule  isomorphous  bodies  if  uniaxialliave  tliesanie 
sign  of  double  refraction,  and  if  biaxial  have 
the  plane  of  the  optic  axes  similarly  oriented, 
but  biaxial  crystals,  oblique  and  triclinic  ones 
especially,  exhibit  frequent  exceptions.  Optical 
properties  are,  moreover,  very  sensitive  to 
changes  of  temperature,  which  often  do  not  in- 
fluence isomorphous  substances  to  the  same 
degree  (Arzruni,  Z.  K.  1,  105). 

(g.)  Specific  volume.  The  relations  between 
chemical  composition,  S.V.,  and  crystalline 
form  are  of  special  importance,  since  several 
authors  have  considered  near  equality  of  S.V. 
an  essential  condition  for  isomorphism.  The 
first  of  these  was  Kopp  (.4.  3G,  1 ;  P.  47,  133  ; 
52,  213,  262  ;  53,  446),  his  views  may  be  brief.y 
summarised  as  follows  :  (1)  The  condition  for 
isomorphism  is  equality  or  near  equality  of  S.V. 
The  answer  to  the  question,  how  widely  may  the 
S.V.'s  differ  and  the  substances  remain  isomor- 
phous,  is  given    by   the   empirical  formula 

D  =    — where  ZJ  andt',  are  the  S.V.'s  of  the 

two  substances.  If  D  =  0  the  isomorphism  is 
perfect,  but  if  D  is  greater  than  -33  the  sub- 
stances are  not  isomorphous;  thus  the  value  of  D 
for  the  two  substances  ZnCO^  and  CaCOj,  whose 
S.V.'s  are  28-2  and  36-8  respectively,  is  -264  ; 
they  are,  therefore,  isomorphous.  (2)  Kopp  has 
also  pointed  out  that  the  nearer  are  the  axial 
ratios  of  a  series  of  isomorphous  bodies  the 
nearer  are  their  S.V.'s.  This  statement,  though 
criticised  by  Schroder,  appears  to  hold  good,  and 
has  received  the  support  of  Tschermak  (Sit 2.  W. 
45  [2]  G03)  and  Schrauf  (P.  134,  417).  The  for- 
mer expresses  the  law  as  follows  :  '  The  scries 
of  crystal-dimensions  and  specific  volumes  is  in 
each  group  of  isomorphous  bodies  of  analogous 
composition  the  same.'  As  an  illustration  he 
gives  the  series  of  rhomtolicdral  carbonates; 
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a  :  d 

ZnCO,  1  :  0-807  28-2? 

MgCOj  1  :  0-812  27-9 

(MgFejCOj  1  :  0-814  29-2 

FeCOa  1  :  0-819  30-2 

MnCOa  1  :  0-822  31-9 

CaCOa  1  :  0-854  3G-8 

Schroder  (P.  50,  553 ;  95,  441,  562;  106,226; 
107,  113)  at  first  held  views  much  resembling 
those  of  Kopp,  but  in  his  later  papers  he  comes 
to  the  conclusion  that  the  statements  made 
above  are  erroneous,  and  expresses  himself 
thus:  'The  specific  volumes  of  isomorphous 
compounds  diiier  in  general  quite  as  much  from 
one  another  as  the  specific  volumes  of  corre- 
sponding heteromorphous  compounds  '  (Schro- 
der uses  the  term  heteromorphous  as  opposed  to 
isomorphous,  it  is  now  often  considered  synony- 
mous with  polj'morphous),  and  he  believes  that 
his  results  lead  him  to  a  new  law,  viz.  '  If  two  ele- 
ments or  gro'dps,  A  and  B,  enter  into  combina- 
tion with  other  elements  or  groups  c,  d,  e,  &c., 
to  form  the  compounds  a  c  and  d  c,  a  d  and  b  d, 
A  E  and  B  E,  &c.,  belonging  to  the  same  type  and 
isomorphous  by  pairs,  then  the  differences  of 
the  specific  volumes  of  a  c  and  b  c,  a  d  and  b  d, 
A  E  and  b  e,  are  always  equal.'  If,  however,  the 
pairs  of  compounds  are  not  isomorphous,  or  if 
the  isomorphous  pairs  belong  to  different  types, 
the  differences  are  as  a  rule  unequal.  Schroder 
terms  bodies  of  equal  S.V.  isosteric,  and  the 
equality  of  the  differences  of  analogous  pairs 
2>arallclostcrism.  Adopting  this  nomenclature, 
the  above  law  may  be  shortly  expressed  thus  : 
'  Isomorphous  analogous  pairs  of  like  type  are 
also  parallelosteric' 

Tschermak  (I.e.)  finds  that,  although  Schro- 
der's criticism  of  Kopp  is  unfounded,  his  own 
results  support  Schroder's  law,  which  he  enun- 
ciates thus  :  'Among  isomorphous  bodies  a  like 
d  fference  of  composition  corresponds  to  a  like 
d  iff'erence  of  specific  volume ; '  thus  the  difference 
Br  -  CI  is  about  equal  to  6-3. 

S.V.  S.V.  S.V.  S.V. 

NaBr  33-4  KBr  44-3  AgBr  318  AmBr  42-2 
NaCi  27-2    KCl  37-9    AgCl  26  0    AmCl  35-2 


in  compounds  of  similar  constitution,  and  the 
crystal-system  to  which  these  compounds  belong. 


6-2 


6-4 


5-8 


7-0 


Apparent  exceptions  to  Schroder's  law  are  be- 
lieved by  Tschermak  to  be  due  to  difference  of 
constitution  in  the  substances  compared,  and  he 
illustrates  this  by  the  following  table  of  differ- 
ence for  the  change  of  composition  K  to  Am  : 

S.V.  S.V. 

KCl    37-9  KBr  44-3 

AmCl    35-2  AmBr  42-2 


K..rtci, 

Ami'tCL 


16-0 


21 

S.V. 

K.SO,  05-6 
Am.SOj  74-6 


\7e  see  from  this  table  that  substances  of  the 
type  M'.^PtCl|j  cannot  be  directly  compared  with 
those  of  the  type  M'2S04  or  these  again  with 
M'C. 

Tschermak  has,  moreover,  endeavoured  to 
trace  a  connection  between  the  varying  differ- 
ences shown  by  pairs  of  elements  which  occur 


Cubic 
AmjnClg 
K,PtCL 


Am.JrCl, 
KjrCL 


Tetragonal 
Am.,CuClj.2aq 
K,"CuClj.2aq 


S.V. 

150-5 
134-5 

16-0 

156 
138-3 

17^7 


137 
133 


Rhombic 
Am.SO^  74-6 
K^SO^  65;6 

9-0 


Oblique  S.V. 
Am,Cu(SOj)2.6aq  218 
K2Cu(S04)2.6aq  205 

Am,Mg(SO^)2.6aq  209 
K.,Mg(S0J,.6aq  196 

Am.,Fe(S0,).,.6aq  212 
K^re(SOj2.6aq  197 

Is 

Am„Zn(SOj2-6aq  211 
K2Zn(SOj),.6aq  201 

"To 


Thus  he  finds  that  for  the  cliange  of  composition 
km.,  to  K,  the  difference  of  S.V.  is  greatest  in  the 
cubic  system,  less  in  the  oblique,  still  less  in  the 
rhombic,  and  least  in  the  tetragonal  system. 

In  connexion  with  S.V.  we  may  note  that 
at  or  about  maximum  and  minimum  points  of 
the  atomic  volume  curve  (v.  Pebiodic  law)  occur 
ductile  metals  crystallising  in  the  cubic  system, 
e.g.  Na,  Mg,  Al,  K,  Fe,  Co,  Ni,  Cu,  Pd,  Ag,  Pt,  Ir, 
Au,  Hg,  Pb. 

Although  isomorphism  is  usually  accompanied 
by  similar  values  for  the  S.V.'s,  we  cannot  from 
the  near  equality  of  S.V.  alone  deduce  the  iso- 
morphism of  two  substances,  neither  can  we 
at  the  present  time  attach  much  weight  to  Kopp's 
empirical  formula  as  a  test  of  isomorphism  ;  in 
a  general  way,  however,  his  results,  in  common 
with  those  of  Tschermak,  Schroder,  and  Schrauf 
appear  to  hold  good  ;  owing,  however,  to  the 
great  discrepancies  which  exist  between  the 
relative  densities  of  many  of  the  commonest  sub- 
stances as  given  by  different  observers,  we  must 
be  cautious  in  accepting  conclusions  often  rest- 
ing on  doubtful  data. 

Special  properties  of  isomorphous 
substances. 

(«.)  Formation  of  layer-cry tals. 

(b.)  Formation  of  mixed  crystals. 

(a.)  Layer-crystals.  These  are  made  by 
growing  a  crystal  of  one  substance  in  a  solution 
of  another. 

Kopp  (B.  15,  1653)  considers  regular  growth 
under  these  circumstances  the  best  test  of  iso- 
morphism. 

i'hus  a  crystal  of  common  alum  when 
brought  into  a  solution  of  chrome  alum  con- 
tinues to  increase  regularly  ;  again  the  sulphates 
of  the  type  M"S0j.7aq  where  M"  =  Zn,  Mg,  Fe, 
Co,  Ni,  grow  in  solutions  of  one  another. 

In  those  cases  where  the  forms  of  the  two 
substances  are  the  same  the  new  particles  have 
exactly  the  same  orientation  as  those  of  the 
nucleus.  Klocke  (Z.  K.  2,  144)  has,  however, 
brought  to  light  differences  between  the  pheno- 
mena of  growth  in  such  cases,  and  in  those 
where  a  crystal  grows  in  its  own  solution. 
Having  produced  etched  figures  on  the  faces  of 
two  potassium  alum  crystals,  he  grew  one  in  its 
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own  solution,  the  other  in  a  solution  of  ammonia 
iron  alum  ;  in  the  tirst  case  the  etched  figures 
were  rapidly  tilled  up  from  the  bottom,  in  the 
second  very  much  flattened  octahedra  of  am- 
monia iron  alum  were  developed  at  certain 
points  on  the  crystal  of  common  alum,  and  jier- 
ioctly  parallel  to  it,  they  then  increased  laterally, 
and  covered  up  the  etched  figures,  which  re- 
mained unaltered  till  the  new  layer  reached 
tliem. 

Although  the  power  of  forming  overgrowths 
seems  to  be  a  necessary  consequence  of  iso- 
morphism, the  property  is  not  confined  to  iso- 
morphous  substances  alone,  and  from  the  perfect 
conformity  of  form  and  orientation  exhibited  by 
isomorphous  substances,  such  as  the  alums,  we 
may  pass  by  imperceptible  stages  to  cases  of 
regular  orientation  among  substances  possessing 
but  little  chemical  analogy  and  crystallising  in 
different  systems.  Thus  rutile  TiO.^,  tetragonal, 
is  often  found  developed  on  the  basal  plane  of 
hitmatiteFe^Oj,  rhotnbohedral,in  suclia  way  that 
the  c  axis  of  the  rutile  lies  in  a  plane  of  sym- 
metry of  the  hasmatite. 

A  specially  interesting  and  much  discussed 
case  of  overgrowth  is  that  of  calcite  CaCO^  rhom- 
bohedral  rr'  =  74°  55'  and  NaNOj  rhombohedral 
rr'  =  73°  27'.  When  a  rhombohedron  of  CaCO, 
is  placed  in  a  solution  of  NaNO,  tliis  substance 
is  deposited  on  the  former  in  small  rhonibo-  ' 
hedra,  whose  morphological  axis  and  planes  of 
symmetry  are  exactly  parallel  to  those  of  the  ] 
CaCOj,  these  rhombohedra  grow  till  they  meet, 
a  polysynthetic  crystal  being  the  result.  Kopp 
accordingly  made  a  difference  between  growth 
in  this  case  and  the  regular  increase  of  alum 
crystals ;  in  the  light  of  Klocke's  work,  and 
taking  into  consideration  the  slight  difference  of 
the  angles  rr',  such  a  distinction  vanishes,  and 
if  the  formation  of  overgrowths  is  a  test  of  iso- 
morphism, these  two  substances  are  certainly 
isomorphous,  a  view  confirmed  by  the  agree- 
ment in  their  other  physical  characters ;  the  dif- 
ference in  their  chemical  constitution  leads  us 
rather  to  regard  them  as  an  example  of  isogonism. 

Closely  connected  with  the  formation  of 
layer-crystals  are  Thomson's  researches  on  super- 
saturated solutions  {C.  J.  1879.  I'M))  ;  he  has 
shown  that  supersaturated  solutions  of  certain 
salts  can  readily  be  crystallised  by  the  addition 
of  crystals  of  isomorphous  salts,  while  crystals 
of  substances  not  possessing  the  same  form,  or 
fragments  of  amorphous  bodies,  such  as  glass, 
have  no  influence.  Thus  a  supersaturated  solu- 
tion of  MgS0,.7aq  is  at  once  crystallised  by 
ZnS0,.7aq,  NiS0j.7aq,  and  also  by  CoSO,.7aq 
and  FeS0j.7aq,  whose  action,  however,  is  less 
rapid;  on  the  other  hand,  Na.SO.|.10aq,  NaCI, 
and  glass,  are  quite  inactive.  Common  alum 
can  be  crystallised  by  iron  and  chrome  alums, 
while  other  cubic  substances,  such  as  NaCl,  FeSv, 
and  Fe^Oj,  are  inactive. 

This  appears  to  be  an  excellent  test  of  iso- 
morphism as  far  as  it  goes,  but  it  unfortunately 
is  of  very  limited  application. 

Although  at  the  present  time  the  formation 
of  layer-crystals  cannot  be  considered  a  conchi- 
sive  proof  of  isomorphism,  the  success  or  failure 
of  attempts  to  obtain  them  may  help  us  to  deter- 
mine whether  two  substances  crystallising  in  tlie 
cubic  system  are  isomorphous  or  not. 


{A.  discussion  of  numerous  cases  of  layer- 
crystallisation  will  be  found  in  Lehmann's  Molt'.~ 
kxtlarphysik,  Bd.  i.  pp.  393-407  ;  v.  also  Wacker- 
nagel,  Kastncrs  Archiv,  5,  293,  and  especially 
Kopp,  B.  12,  901.) 

(6.)  Mixed  crystals.  To  obtain  mixed  crys- 
tals solutions  of  two  substances  are  mixed,  or  ia 
some  cases  the  two  substances  are  simply  melted 
together,  and  then  allowed  to  crystallise  ;  we 
thus  obtain  perfectly  homogeneous  crystals, 
which  do  not,  however,  contain  their  components 
in  any  fixed  ratio. 

As  a  rule  only  isomorphous  substances  yield 
mixed  crystals,  and  their  formation  is  usually 
considered  the  best  criterion  of  isomorphism. 
[Klein  {C.  B.  95,  781),  Kopp  (B.  12,808;  17, 
1105),  but  V.  also  Brugelmann  (B.  17,  2359),  and 
especially  Lehmann  {I.e.  Bd.  i.  420,  456,  4(51).} 

Numerous  researches  have  been  undertaken 
with  a  view  to  the  elucidation  of  the  constitution 
and  mode  of  formation  of  mixed  crystals,  while 
other  investigators  have  endeavoured  to  trace  the 
connexion  between  their  physical  properties  and 
those  of  tlieir  components. 

Growth  of  mixed  crystals.  Mixed  crystals 
are  most  readily  formed  when  the  two  substances 
have  nearly  equal  solubility,  and  in  this  case 
liammelsberg  (P.  91,  321)  has  found  that  the 
ratio  of  the  two  salts  in  the  mixed  crystal  is  about 
the  same  as  in  the  solution,  mixed  crystals  of 
ZnS04.7aq  and  MgS0^.7aq  afford  a  case  in  point; 
if,  however,  as  more  usually  happens,  the  solu- 
bilities differ,  the  first  crystals  always  contain  most 
of  the  less  soluble  salt,  the  last  most  of  the  more 
soluble ;  such  salts  are  CuSO,.  5aq  and  MnSO^.  5aq. 
Thomson  (I.e.)  has  pointed  out  that  in  the.  case 
of  the  crystallisation  of  supersaturated  solutions 
consisting  of  a  mixture  of  two  substances,  the 
composition  of  the  mixed  crystal  depends  very 
much  on  the  velocity  of  crystallisation  ;  if  this 
takes  place  suddenly  the  composition  of  the 
mixed  crystal  is  much  the  same  as  that  of  the 
solution,  if  slowly  the  less  soluble  salt  is  depo- 
sited first. 

Tlie  physical  properties  of  mixed 
cry  slals. 

(a)  Geometrical  properties.  Mixed  crystals 
belong  to  the  same  system  as  their  components, 
but  exhibit  simpler  forms  ;  of.  calcite  and  dolo- 
mite, and  V.  also  Eammelsberg  [I.e.).  In  some 
cases  the  angles  of  mixed  crystals  lie  between 
those  of  their  components,  this  usually  holds 
good  for  the  naturally  occurring  mixtures  of  the 
rhombohedral  carbonates,  thus : 

Chalybite  FeCO,  rr'  =  72°-59' 

Pistomesite  (FeMg)C03  =  72°-42' 

Magnesite  MgCOs  _      =  72°-32' 

But  even  in  this  series  exceptions  are  not  want- 
ing, and  as  a  rule  no  simple  relation  can  be 
detected  between  the  angles  of  the  mixed  crystals 
and  those  of  its  components  ;  thusGroth  (1\  133, 
193)  in  the  case  of  the  permanganates  and  per- 
chlorates  found  that  the  angles  of  the  mixed  crys- 
tals often  lay  outside  those  of  their  components. 

KCIO,  rhombic    0-78'l9;i:0  G39G 
Kfrinr^O,    „  0-7797:l:0-C108 

L  13  J 

^{i'^Cr}^^    „  0-7839:l:0(5398 
''kMuO^    „  0-7974:l;00492 
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Id  the  crystal  containing  lMn:llCl  the  ratio  | 
b:c  lies  inside  the  limits,  and  the  other  two  out- 
side; further  increase  inthequantity  of  Mn  causes 
the  form  of  the  mixed  crystal  to  approach  nearer 
to  that  of  KClOj.  Similar  results  have  been  ob- 
tained by  Arzruni  on  the  alkaline  earths  {B.  5. 
1043),  Meminar  on  baryto-ccelestin  (Min.  Mit. 
1875.  59),  V.  Lang  on  Am,SO,  and  K.SOj  (Sitz. 
W.  1858.  31,  85),  Arzruni  and  Baerwald  on  com- 
pounds of  FeS.,  and  FeAs,  (Z.  K.  7,  337),  and 
lastly  by  Miers  in  his  investigations  of  proustite 
and  pyrargyrite  (Min.  Mag.  8,  37). 

(b.)  Optical  properties. 

(i.)  Index  of  refraction.  In  the  year  1878 
Dufet  (C.  R.  8G,  881),  from  an  investigation  of 
MgS0j.7aq,  NiS0j.7aq,  and  ZnS04.7aq,  found 
that  the  connection  between  the  chemical  com- 
position of  isomorphous  mixtures  and  their 
indices  of  refraction  is  one  of  simple  proportion- 
ality, so  that  expressing  the  results  graphically 
by  taking,  along  two  axes  at  right  angles, 
ordinates  proportional  to  the  observed  values  of 
11,  and  abscissai  proportional  to  the  percentage 
of  one  component  in  the  mixture,  the  resulting 
curve  is  a  straight  line.  Fock  {Z.  K.  4,  583) 
has,  however,  taken  exception  to  Dufet's  work, 
and  although  he  finds  that  the  changes  in  the 
values  of  the  ordinary  and  extraordinary  ray 
are  proportional  to  the  changes  in  composition 
for  mixed  crystals  of  SrS.^O^.laq  and  PbSp^.4aq, 
yet  in  mixtures  of  thallium  and  potassium 
alums,  and  again  in  mixtures  of  MgS0j.7aq  and 
MgCrO,.7aq,  he  could  find  no  such  law ;  v.  also 
Fitz  and  Sansoni  {Z.  K.  6,  67).  Fock's  results 
have  in  their  turn  been  questioned  by  Soret 
(Z.  K.  11,  197)  and  Dufet  (C.  li.  99,  990).  The 
former  finds  that  mixtures  of  thallium  and 
potassium  alum  and  also  of  ammonium  and 
potassium  alum  satisfy  the  law,  while  the 
latter  has  shown  that  mixtures  of  MgCrO^  7aq 
and  MgS0j.7aq  are  not  sufficiently  homogeneous 
for  investigations  of  this  kind. 

Dufet's  law  probably  holds  good,  but  further 
investigation  is  needed  before  it  can  be  considered 
established. 

(ii.)  Optic  axis  angle.  WyrouboS  (Bull.  , 
Soc.  Min.  France.,  2,  91,  170)  has  endeavoured  ! 
to  trace  the  connection  between  the  angle  of  the 
optic  axis  and  the  chemical  composition  in  the 
cases  of  mixtures  of  K,SOj  and  Am^SOj,  and  of 
KjCrOj  and  K.iSO^.  His  results  have  been  ex- 
pressed graphically  by  Mallard  (Bull.  Soc.  Min. 
France,  3,  3),  who  finds  that  they  give  a  con- 
tinuous regular  curve,  not,  however,  a  straight 
line.  If  the  optical  properties  of  the  components 
are  non-accordant,  those  of  the  mixed  crystals 
will  be  different  from  either  ;  v.  especially  Senar- 
mont  (I.e.)  on  mixed  crystals  of  KNaH4C40j.4H20 
and  (NH JNaHjC,0,.4H,0  :— 

Optic  axis  1st  mean  2nd  mean 
plane         line  line 
Potassium  salt       010  a  c 

Ammonium    ,        100  C  b 

Starting  from  the  potassium  salt  and  substi- 
tuting with  NH,,  we  observe  the  following 
changes ;  first  the  obtuse  angle  diminishes,  and 
more  quickly  for  red  than  for  violet  light,  then 
at  a  certain  point  the  axes  for  red  light  coincide, 
while  the  axes  for  violet  light  still  lie  in  010,  the 
red  axes  then  begin  to  diverge  in  100,  the  violet 


afterwards  coincide  and  follow  the  red.  Wyrou- 
boti  (Z.  K.  13,  648),  on  ammonium  and  thallium 
tartrates,  gives  the  following  example  :— 
Optic  axis  plane  2H 
Ammonium  salt  b  42°  38' 

Thallium  .       .        1  to  6       59°  30' 

The  mixture  had  always  the  cleavage  and 
optic  axis  plane  of  the  ammonium  salt,  and  a 
crystal  containing  88'7  p.c.  of  the  thallium  salt 
had  2H  =  43°30'. 

(iii.)  Circular  polarisation.  Bodliinder 
{Z.  K.  9,  309)  investigated  mixtures  of  lead  and 
strontium  thiosulphates ;  he  found  that  the 
rotation  varied  directly  with  the  composition. 

(iv.)  Angle  of  extinction.  Max  Schuster 
has  shown  that  the  angle  of  extinction  of  certain 
oblique  and  triclinic  mixed  crystals,  especially 
the  felspars,  varies  directly  with  their  cliemical 
composition.  His  results  have  been  confirmed 
by  Mallard  (Z.  E.  6,  612),  who  has  treated  the 
subject  mathematically. 

(v.)  Specific  volume  relations.  The 
specific  volumes  of  mixed  crystals  appear  to 
depend  directly  on  the  relative  proportions  of 
their  compounds.  Thus  Schroder  states  (P.  95, 
441)  that 

V(aCaC03  +  6FeC0,)  =  «V'(CaCO.,)  .  5r'(FeC0J 

^         '  a  +  b 

where  V  is  the  specific  volume  of  the  mixed- 
crystal  and  V,  V"  are  those  of  its  components. 
These  results  have  been  confirmed  by  Tschermak 
(I.e.)  thus: 

BaCOa  (witherite)  rhombic  V  =  45-7 
CaCOj  (arragonite)  rhombic  33"9 

.•.(BaCa)C03  =39-8 
while  alstonite  rhombic       =  39'5 

The  specific  volumes  of  artificial  mixed  cryg  • 
talshave  been  especially  investigated  by  Eetgers 
(Z.  P.  C.  3,  497).  He  has  studied  with  great 
care  the  mixed  crystals  formed  by  (a)  K^SO^  and 
Am.2S04  (b)  potassium  and  thallium  alums  ;  he 
finds  that  the  S.G.  varies  directly  with  the 
composition,  and  expressing  his  results  graphi- 
cally he  obtains  as  his  curve  a  straight  line,  a 
result  similar  to  that  obtained  by  Dufet  for  the 
values  of  /t. 

Formation  of  mixed  crystals  by  iso- 
dimorphous  substances. — Two  substances, 
X  and  Y,  are  said  to  be  isodimorphous  if  they 
each  exist  in  two  forms  A  and  B,  A'  and  B',  of 
which  A  is  isomorphous  with  A'  and  B  with  B'. 

On  crystallising  a  solution  containing  two 
isodimorphous  substances  two  series  of  mixed 
crystals  are  obtained,  one  set  having  the  form 
A,  the  other  the  form  B.  It  often  happens 
that  the  form  A  of  one  salt,  X  say,  is  stable 
under  ordinary  circumstances,  while  of  the  other 
salt,  Y,  the  form  B  is  stable;  in  the  mixed  crys- 
tals of  the  form  A  the  substance  X  predominates, 
in  mixed  crystals  of  the  form  B,  Y  is  present  in 
excess.  In  such  cases  as  these  a  continuous  series 
of  mixed  crystals  cannot  always  be  obtained. 
Crystallisation  under  these  conditions  has  been 
especially  studied  by  Eammelsberg  (P.  91,  321). 
Thus  he  finds  that  MgS04.7aq  is  rhombic  and 
FeS04.7aq  is  oblique ;  from  a  solution  containing 
both  substances  two  sorts  of  mixed  crystals  are 
obtained,  these  do  not,  however,  contain  their 
constituents  in  all  possible  proportions,  but  a  gap 
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occurs,  the  oblique  crystals  always  having  more 
than  1  atom  Fe  to  2-3  Mg,  while  the  rhombic 
crystals  always  contain  more  than  4  Mg  to  1  Fe. 
Another  good  example  is  afforded  by  BeS0^.4aq 
tetragonal  and  BeSeO,.4aq  rhombic.  The  mixed 
crystals  are  tetragonal  when  S:Se>7'33:l,  and 
rhombic  when  S:Se  <  4:1  (Topsoe,  Sitz.  W.  [2] 
66  ;  V.  also  Schulze,  A.  125,  49  ;  Wyrouboff,  Bull. 
Soc.  Mill.  France,  2,  91). 

Cases  of  crystallisation  perfectly  analogous 
to  but  ditlering  from  these  have  been  studied  by 
Eammelsberg(Z.  c);  thus  copper  sulphate  usually 
crystallises  in  the  triclinic  system  with  5aq, 
ferrous  sulphate  in  the  oblique  system  with  7aq. 
When  solutions  of  copper  sulphate  and  ferrous 
sulphate  are  mixed  and  allowed  to  crystallise, 
two  sorts  of  crystals  are  got,  both  of  which 
contain  Cu  and  Fe ;  as  long  as  the  proportion 
Cu:Fe  is  >20:1  the  ci'ystals  possess  5aq  and  are 
triclinic,  but  when  there  is  less  Cu  the  crystals 
are  oblique  and  contain  7aq. 

It  is  very  commonly  supposed,  when  two 
substances  closely  allied  chemically  crystallise 
in  different  forms  but  yield  two  kinds  of  mixed 
crystals,  that  these  substances  are  isodimor- 
phous,  although  more  than  one  form  of  each 
may  not  be  known  ;  v.  Fock  {Z.  K.  G,  160),  and 
note  the  adverse  criticism  of  Wyrouboff  (Bull. 
Soc.  Min.  5,  32). 

The  specific  volumes  of  isodimorphous  sub- 
stances have  been  compared  by  llideal  {B.  19, 
689)  ;  while  Eetgers  {I.  c.)  has  found  that  in  those 
cases  where  isodimorphous  substances  form 
mixed  crystals,  each  series  obeys  the  law  enun- 
ciated above,  viz.  that  the  relative  density  varies 
directly  with  the  composition. 

Constitution  of  mixed  crystals. — 
Since  the  beginning  of  the  century  two  opposing 
views  have  been  held  as  regards  the  constitution 
of  these  substances. 

(a.)  According  to  the  first  or  physical  theory, 
as  we  may  call  it,  the  most  homogeneous 
mixed  crystal  really  consists  of  a  very  intimate 
mixture  of  particles  of  each  of  the  components. 
This  view,  held  by  Haiiy,  and  maintained  by 
Frankenhein  in  opposition  to  BerthoUet,  has 
recently  received  the  support  of  Lehmann  and 
Eetgers;  the  latter  says  that  a  mixed  crystal  is 
a  very  intimate  but  purely  mechanical  mixture 
of  its  components,  and  finds  strong  confirmation 
of  his  view  in  the  fact  that  the  densities,  indices 
of  refraction,  itc,  of  mixed  crystals  vary  directly 
with  their  composition. 

(b.)  The  supporters  of  the  second  or  chemical 
theory  maintain  that  molecules  of  each  substance 
come  together  in  the  solution  to  form  a  complex 
'  liquid-molecule,'  while  '  liejuid-molecules  '  of 
the  same  kind  unite  on  crystallisation  and  form 
the  mixed  crystals.  Borthollet  held  this  view, 
which  is  perhaps  more  generally  accepted  than 
the  other  ;  at  the  present  time  its  chief  exponent 
is  I^ock,  who  believes  that  the  formation  of 
mixed  crystals  and  double  salts  are  phenomena 
of  the  same  order. 

Use  of  viixed  crystals  as  a  test  of  iso- 
viorphism. — As  we  have  seen,  much  weight 
has  been  attached  to  this  property  by  Mit- 
scherlich,  Kopp,  and  others,  but  at  the  present 
time  so  many  instances  are  known  of  the  forma- 
tion of  mixed  crystals  by  substances  which  can- 
cot  be  considered  isomorphous  that  the  test 


has  lost  much  of  its  value  (ii.  Lehmann,  I.e.). 
Eetgers  {I.  c.)  has  proposed  that  only  those  sub- 
stances should  be  considered  isomorphous,  the 
physical  properties  of  whose  mixed  crystals  vary 
directly  with  the  chemical  composition. 

IsoGONisM. — Speaking  generally  we  find  that 
if  two  substances  are  to  be  considered  isomor- 
phous they  must  satisfy  the  two  following  con- 
ditions :  (i.)  they  must  agree  very  closely  in  form 
andpossesssimilarphysicalproperties;  (ii.) under 
suitable  conditions  they  must  be  capable  of  form- 
ing layer-  and  mixed  crystals.  In  Mitscherlich's 
definition  wo  find,  however,  a  third  condition,  viz. 
analogy  of  chemical  constitution  ;  and  the  ques- 
tion arises.  How  far  may  two  substances  which 
satisfy  the  two  conditions  above  differ  in  chemical 
constitution  and  still  be  considered  isomorphous? 
This  question  has  received  various  answers  ;  thus 
Scheibler  (/.  jn.  83,  273)  has  announced  the 
isomorphism  of  most  mela-tungstates,  although 
they  do  not  all  contain  the  same  number  of 
molecules  of  water  of  crystallisation  ;  Marignac 
(C.  R.  .55,888)  considers  the  two  following  series 
of  substances  to  be  isomorphous  : — 
K,TiF,.H..O  CuTiF,.4H..O 
K.,NbOF..H,0  CuNbOF5.4H,0 
k;WO,F^.H]0  CuW0.F^.4H,0. 

And  he  also  makes  rhombohedral  silicotungstio 
acid,  and  the  acid  silicotungstates  of  Ba  and  Ca 
isomorphous.  Some  other  similar  examples  are 
given  by  Baker  (C.  J.  1879.  760).  Klein  (C.  R. 
95,  781)  believes  that  the  following  substances 
are  isomorphous  : — 

9WO,.B„03.2H.,0.  22aq 
9W03.B,0,.Na.,0.  23aq 
12W03.B,03.4H,0. 29aq  (Marignac). 

Klein,  following  Marignac,  amends  Mitscherlich's 
definition  thus  :  •  Isomorphous  substances  have 
either  an  analogous  chemical  constitution  or  a 
very  slightly  different  percentage  composition;  in 
the  latter  case  they  contain  a  group  of  common 
elements  or  elements  of  identical  chemical  func- 
tion, this  group  making  up  by  far  the  largest 
portion  of  the  compound.'  It  seems,  however, 
hardly  advisable  to  widen  Mitscherlich's  defi- 
nition ;  indeed,  it  is  perhaps  better  if  possible  to 
narrow  it  by  defining  more  closely  what  is  meant 
by  the  phrases  analogous  chemical  composition 
and  analogous  crystalline  form. 

Substances,  such  as  the  double  fluorides  de- 
scribed by  Marignac,  are  not  so  much  isomor- 
phous as  closely  related  morphotropically,  while 
from  them  we  may  pass  through  substances  ex- 
hibiting less  and  less  of  chemical  analogy  to 
those  which  agree  in  form  alone,  and  which  may 
therefore  be  considered  as  examples  of  isogonism 
(v.  Eetgers,  I.e.).  As  an  instance  of  this  we  may 
quote  the  remarkable  analogy  noticed  by  Hjort- 
dahl  (G.  R.  88,  584)  between  the  crystals  of  tin 
dimethyl  and  diethyl  chlorides  and  lead  chloride, 
which  all  crystallise  in  the  rhombic  system,  and 
possess  the  following  axial  ratios  : — - 

n       b  c 

Tin  dimethyl  chloride  0-8341:l:0-9407 
Tin  diethyl  chloride  0-8386:l:0-9432 
Lead  chloride  0-8408:l:0-9990. 

At  present  it  seems  that  substances  which  ex- 
hibit relations  in  form  and  composition  may  most 
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conveniently  be  divicled  into  the  following  move 
or  less  arbitrary  groups,  between  whose  limits  no 
absolute  line  can  be  drawn: — 

(1)  Substances  very  closely  related 
morphotropically,  or  isomorphous  sub- 
stance s. — Bodies  belonging  to  this  class  possess 
great  chemical  analogy,  crystallise  in  the  same 
system  with  nearly  the  same  forms  and  angles, 
exhibit  a  general  agreement  in  the  physical 
properties  of  their  crystals,  and  often  possess 
the  same  specific  volume ;  they  are,  moreover, 
under  suitable  conditions  callable  of  forming 
mixed  and  layer-crystals.  Such  substances 
are  the  sulphates  of  the  group  M"S0^.7H;0 
(]\I'  =  Fe",  Zn,  Mg,  Co,  Ni)  and  the  alums. 

(2)  Substances  closely  related  mor- 
photropically.— To  this  class  belong  Marig- 
nac's  double  fluorides,  and  the  substances  de- 
rived from  hydrocarbons  by  substitution  ;  from 
them  we  pass  on  the  one  hand  to  isomerides 
such  as  the  three  dinitro-benzenes,  which  with  a 
minimum  diSerence  of  chemical  constitution 
possess  but  little  form-analogy,  and  on  the  other 
hand  to  bodies  differing  but  Utile  in  form,  but 
showing  less  and  less  chemical  analogy,  till  we 
reach  members  of  the  next  class. 

(3)  Isogonous  substances,  differing 
greatly  in  chemical  composition  but  nearly 
similar  in  form.  -  To  this  class  belong  CaCO, 
and  NaNOj,  and  the  substances  described  by 
Hjortdahl  above,  while  all  substances  crystal- 
lising in  the  cubic  system  are  strictly  isogonous 
(»'.  Sohncke,  Entwickeliing  cincr  Theorie  dcr 
KrystallstruMur,  Leipzig,  1879).  A.  H. 

ISOPKENE  V.  Pentinenes. 

ISOPYBINE.  An  alkaloid  obtained  by  boiling 
the  mashed  roots  of  Isopyruin  thalictroulcs  with 
water,  filtering,  evaporating  to  a  syrup,  ppg.  with 
ammonia,  and  extracting  with  ether  (Hartsen, 
C.  C.  1872,  523).  White  powder  with  bitter  taste, 
forming  an  amorphous  hydrochloride. 

Pseudo-isopyrine.  After  the  roots  have  been 
boiled  with  water  they  still  contain  this  alkaloid, 
which  may  be  extracted  with  alcohol.  After  re- 
moving the  alcohol  by  evaporation  ammonia  is 
added  to  the  aqueous  residue,  and  the  ensuing 
pp.  treated  with  ether,  whence  pseudo-isopyrine 
separates  in  needles.  It  is  ppd.  from  its  solution 
as  hydrochloride  byadding  very  dilute  HClAq  and 
ammonium  chloride  (difference  from  isopyrine). 

ISURETIN  V.  FoEM.uiiDoxni. 
'    ITABEOMOPYfiOTAETARIC  ACID  v.  Bromo- 

PTROT.A.EIARIC  ACID. 

ITACHLOROPYROTARTAItlC      ACID  v. 

CmORO-PYEOTARTABIC  ACIDS. 

ITACONIC  ACID  CH  0^  i.e.  C,HYCO,H), 
or  CH.,:C(CO.,H).CH,CO.,H.  (?).  Mol.  w.  130: 
[161°].  S.G.  1-6  (Schroder,  B.  13,  1072).  S.  5 
at  10° ;  8  at  20°.  S.  (88  p.c.  alcohol)  25  at  15° 
(Baup).  44-25  (in  a  4-18  p.c.  aqueous  solu- 
tion) (Kanonnikoff,  /.  pr.  [2]  31,  348).  H.C. 
476,580  (Louguinine,  C.  R.  i06,  1291).  Heat  of 
sohition  5,923  (Gal  a.  Werner,  Bl.  [2]  47,  100). 
Heat  of  neutralisation  25,725  (G.  a.  W.).  Shown 
by  Kaoult's  method  to  be  isomeric  and  not 
polymeric  with  citraconic  and  mesaconic  acids 
(Paterno,  B.  21,  2156). 

Formation. — 1.  By  the  action  of  heat  on 
citric  acid,  aeonitic  acid  being  first  formed 
(Baup,  A.  19,  2'J  ;  Crasso,  A.  34,  C3).-2.  B.v 


heating  itamalic  acid  C  Tlfi,^  (Swarts,  Z.  18C7, 
C49). — 3.  By  heating  citric  acid  with  water  at 
160°  (MarkownikoS  a.  Purgold,  Z.  1867,  264).— 

4.  By  heating  aeonitic  acid  with  water  at  180° 
(Pebal,  A.  98,  94).— 5.  By  heating  citraconio 
anhydride  with  water  under  pressure  (Fittig,  A. 
188,  72). 

Preparation. — 1.  Coarsely -powdered  citric 
acid  (125  g.)  is  distilled  from  shallow  retorts 
completely  filled  with  it  as  quickly  as  the  froth- 
ing will  allow  ;  the  oily  distillate  is  separated 
from  the  water  as  completely  as  possible  and  left 
to  crystallise  (Meilly,  A.  171,  153  ;  c/.  Wilm,  A. 
141, 28).  A  tc-mperature  of  160°-175°  is  favour- 
able to  the  formation  of  itaconic  acid  ;  at  a  very 
high  temperature  it  is  mostly  converted  into 
citraconic  anhydride. — 2.  Citraconic  anhydride 
(2  vols.)  is  heated  with  water  (5  vols.)  at  150^ 
for  7  hours,  and  the  product  poured  into  ilat 
dishes  and  left  to  crystallise  (Fittig,  A.  188,  72). 

Properties.  —  Trimetric  octahedra  (from 
water).  Strongly  acid.  Sol.  ether.  When  heated 
above  its  melting-point  it  is  resolved  into  citra- 
conic anhydride  and  water.  Ammonium  itacon- 
ate  gives  a  brown  pp.  with  FeCl^,  soluble  in 
excess  of  FeCl,,  but  reppd.  on  boiling,  and  redis- 
solved  on  cooling. 

Reactions. — 1.  Combines  with  bromine,  form- 
ing ita-di-bromo-pyrotartaric  acid  (Kekule,  A. 
Suppl.  1,  338;  2,  111;  Cahours,  A.  Ch.  [3]  67, 
129).— 2.  Chlorine  forms  ita-di-chloro-pyrotar- 
taric  acid. —3.  Heated  with  aqueous  HlJr,  HCl, 
and  HI,  combination  takes  place  with  produc- 
tion of  ita-bromo-,  ita  chloro-,  and  ita-iodo-pyro- 
tartaric  acids.  Excess  of  HI  produces  pyrotar- 
taric  acid  [Bl.  [2]  4,  374). — 4.  SodiHm-amalga:n 
reduces  it  to  pyrotartaricacid  (Kekule). — 5.  HOCl 
gives  chloro-itamalic  acid  C.H^CIO^.  — 6.  Anhy- 
drous HCy  at  145°  apparently  forms  an  addi- 
tion-product, which,  when  distilled,  gives  citra- 
conic acid  (Barbaglia,  B.  7,  465). — 7.  Heated 
with  aqueous  K^SG.,  it  forms  a  gummy  salt,  pos- 
sibly sulphopyrotartaric  acid  C^H^SO,  (Wieland, 
A.  157,  34). — 8.  The  electrolysis  of  the  potassium 
salt  yields  a  mixture  of  gases,  apparently  con- 
taining propylene  and  acetylene,  but  not  allylene 
CH,:C:CH,  (Bfihal,  A.  Ch.  [6]  16,  36G ;  cf.  Aar- 
land,  J.  pr.  [2]  6,  256).— 9.  Cold  HNO,  gives  off 
no  CO,  (Franchimont,  R.  T.  C.  3, 422). 

Comtitution. — The  molecular  weight  is  shown 
by  Raoult's  method  to  be  the  same  as  that  of 
citraconic  and  of  mesaconic  acids.  According 
to  Aarland  potassium  itaconate  gives  a  different 
allylene  on  electrolysis  from  that  derived  from 
the  potassium  salts  of  citraconic  and  mesa- 
conic acids;  this  would  lead  to  the  formula 
CH,:C(CO,H).CH„.CO,H.  Behal,  however,  was 
unable  to  confirm  Aarland's  experiments.  Ac- 
cording to  Knops  {A.  218,  228)  the  molecular  re- 
fraction of  the  itaconic  ethers  indicates  one  C:C 
group.  Itaconic  acid  resembles  mesaconic  acid, 
but  differs  from  citraconic  acid  in  requiring  heat 
to  enable  it  to  combine  with  HBr  and  with 
bromine.  Itaconic  acid  reacts  with  aniline,  but 
not  with  dimethylaniline. 

Salts. — KHA"aq  :  lustrous  laminse  ;  v.  sol. 
water. — "K.A":  does  not  crystallise. — (NHJHA": 
tables.  S.  80  at  12°.— (NH^)HA"aq  :  needles.— 
BaH.,A"..aq.— BaA"aq  (Petri,  B.  14,  1634).— 
CaH  A".:2aq.    S.  77  at  12°.— CaA"aq  :  needles. 

5.  2-2  at   18°.- SrA"aq.-PbA"aq.-PbA'Tb(> 


IVY. 


97 


(Otto,  A.  127,  181).— Ag.A" :  almost  insol.  boil- 
ing water. 

Methyl  ether    Me,A".    (212'^).  S.O. 
1-1399  (Anschiitz,  B.  14,  2784) ;  W  1-1241  (Knops). 
li-u  UO-44.  Oil.  Polymerises,  changing  to  a  solid 
in  wliich  B,^  =  57-7. 

Ethyl  ether  Et,,A".  (229°).  S.G.  15 
1-051  (Anschiitz) ;  f  l-04"l5  (Knops,  A.  218,  210). 
11^  =75-52,  Polymerised:  =70-59.  From 
silver  itaconate  andEtl(S\varts,  Bull.  Acad,  royal 
Bi'lgiqjie  [2]  3(j,  No.  7).  Formed  also  by  passing  ! 
HCl  into  a  solution  of  itaconic  acid  in  alcohol. 
Colourless  oil.  Changes  in  a  few  days  into  a 
viscid  liquid,  and  ultimately  into  a  brittle,  glassy 
mass,  which  is  completely  decomposed  on  dis- 
tillation. 

Chloride  a,H,(COCl),,.  (87°)  at  17  mm.  | 
From  the  anhydride  and  PClj.  Colourless  pun-  | 
gent  liquid.  Converted  by  water  into  itaconic  I 
acid  (Petri).  [ 

Anhydride    a,H,(CA)-   [68°]-   (148°)  at  , 
30  mm.    Occurs  among  the  products  of  the  dis-  j 
tillation  of  citric  acid.    Prepared  by  the  action  [ 
of  AcCl  on  itaconic  acid  (Anschiitz,  B.  13,  1539) 
or  on  silver  itaconate  susiaended  in  ether  (Mar- 
kownikoff,  B.  13,  1844).     Trimetric  prisms  ;  j 
«:i:c  = -617:1: -455.  Sol.  chloroform.  Slowly  dis- 
solves in  water  with  formation  of  itaconic  acid. 
Vv'hen  distilled  under  atmospheric  pressure  it 
changes  into  the  isomeric  citraconic  anhydride. 

Amide  C,H,(CONH,),.  [192°].  From  Me,A" 
and  aqueous  NH,  (O.  Strecker,  B.  15,  1639). 
Small  colourless  crystals  (from  water).  V.  e.  sol. 
hot  water,  m.  sol.  alcohol,  insol.  ether. 

Mono-anilide   C3H,(C0,H)(C0NHPh)  or 

CO.H.CH/^^-'^q'^^  (?).    Itaconanilic  acid. 

[189°].  Formed  by  heating  itaconic  acid  (5  g.) 
with  water  (50  g.)  and  aniline  (3  g.)  to  boiling 
for  half  an  hour,  and  depositing  on  cooling  as 
crystals  (Michael  a.  Palmer,  Avi.d,  200;  Gottlieb, 
A.  77,  265).  Formed  also  by  allowing  a  solution 
of  acid  aniline  itaconate  to  stand  for  several  days 
in  the  cold.  Needles  (from  water).  Insol.  dilute 
HClAq,  sol.  dilute  alkalis,  and  reppd.  unchanged 
by  acids.— BaA'2  (at  170°).— CuA',  (at  160°).— 
A"  A'. 

°  Mono-anilide  &,H,(C0,H)(C0NHPh)  (?) 
[151-5°].  From  itaconic  anhydride  and  aniline 
(Anschiitz,  B.  20,  3215  ;  21,  958).  Not  identical 
with  the  preceding. 

Anilide  C,H^(C0NHPh),.  [185°].  Formed 
by  heating  aniline  itaconate,  or  a  mixture  of  ita- 
conic acid,  with  excess  of  aniline  at  180°(Gottlieb, 
A.  77,  282;  0.  Strecker,  B.  15,  1639).  Large 
thin  plates  ;  sol.  alcohol  and  ether,  si.  sol.  water. 
A  mixture  of  HNO,  and  H.^SOj  converts  it  into 
an  amorphous  penta-nitro-  derivative  (Gottlieb, 
A.  85,  40). 

Chloro-itaconic  acid  C.H.CIO,.  Formed  by 
heating  aconic  acid  C^H,Oj  with  HCl  (Swarts,  J. 
1873,  584).  Crystalline  crusts,  si.  sol.  cold  water, 
lleconverted  by  boiling  water  into  aconic  acid. 

Bromo-itaconic  acid  C^H.BrO,.  [164°]. 
Formed  by  the  dry  distillation  of  ita-di-bromo- 
pyrotartaric  acid  C-H^BroOj  (Swarts,  Bull.  Acad, 
roy.  Belfjique  [2]  33,  No.  1).  Also  by  heating 
aconic  acid  with  HBr.  Its  anhydride  is  similarly 
formed  from  ita-di-bromo-pyrotartaric  anhydride 
(Petri).  Crystals  resembling  itaconic  acid  (from 
water) ;  v.  si.  sol.  cold  water  ;  resolved  by  boiling 
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water  or  by  alkaline  carbonates  into  HBr  and 
aconic  acid.  Eeduced  by  tin  or  zinc  to  itaconio 
acid. 

ITAMALIC  ACID  v.  Oxy-pyeotaetaric  acid. 

ITAPYRU7IC  ACID  C^H.O,.  Obtained,  to 
gether  with  water  and  CO.,,  by  distilling  itatar- 
taric  acid  at  125°-170°  (Wilm,  A.  141,  37).  Viscid 
mass,  V.  sol.  water  and  alcohol,  volatile  with 
steam.— BaA'2  aq  (at  100°) :  glassy  amorphous 
mass. — PbA'2 :  hygroscopic  amorphous  mass,  si. 
Bol.  water.  The  silver  salt  is  soluble,  but  very 
decomposable. 

ITATARTARIC  ACID  C,H,0,.  Di-oxy-pyro- 
tartaric  acid.  P'ormed  by  gradually  adding  a 
solution  of  HOCl  to  one  of  sodium  itaconate  (2 
p.c.  solution)  at  0°  in  the  dark,  and  boiling  the 
resulting  solution  of  chloro-oxy-pyrotartaric  acid. 
The  acid  is  ppd.  as  lead  salt,  which  is  subse- 
quently decomposed  by  H,,S  (Wilm,  A.  141,  28  ; 
Morawsky,  J.  pr.  [2]  10,  68  ;  11,  450).  Formed 
also  by  warming  ita-di-bromo-pyrotartaric  acid 
with  Ag,0  (Kekul6,  A.  Siyj^'^-  1.  346).  Amor- 
phous  vitreous  deliquescent  mass.  V.  e.  sol. 
water  and  alcohol ;  not  volatile  with  steam.  Split 
up  by  dry  distillation  into  C0_,  and  itapyruvic 
acid.  The  alkaline  salts  prevent  the  ppn.  of 
ferric  and  cupric  salts  by  alkalis.  — CaA"  ^aq : 
crystalline  mass,  si.  sol.  water. — BaA"  (at  100°)  : 
amorphous,  v.  sol.  water,  and  ppd.  from  aqueous 
solution  by  alcohol. — PbA"aq:  monoclinic 
tablets,  V.  si.  sol.  water. — Ag._,A" :  bulky  pp., 
sol.  water,  but  decomposed  on  boiling  its  solu- 
tion. 

IVAiN  CjjHj.Oj.  Occurs  in  Iva,  the  leaves 
and  stem  of  Achillea  moscJiata  gathered  before 
flowering  (Von  Planta,  A.  155,  150).  The  vola- 
tile oil  is  first  removed  by  distillation,  and  the 
residue  is  dried  and  extracted  with  alcoliol,  the 
filtrate  is  ppd.  with  lead  acetate,  freed  from  lead 
by  H^S,  and  evaporated.  Dark  yellow  resinous 
mass,  insol.  water,  v.  sol.  alcohol.  The  alcoholic 
solution  has  an  extremely  bitter  taste. 

IVY.  Hedcra  Helix.  When  ivy  leaves,  col- 
lected in  December,  are  bruised,  exhausted  with 
water,  and  then  treated  with  alcohol,  the  alco- 
holic extract  contains  a  glucoside  C.,.Ji-|0,,. 
This  may  bo  obtained  by  evaporating  the  alco- 
hol, extracting  the  residue  with  benzene,  and 
then  with  acetone,  which  deposits  the  glucoside 
on  cooling  (Vernet,  C.  R.  92,  360).  It  forms 
mammillary  groups  of  silky  colourless  needles 
with  slightly  sweet  taste  and  neutral  reaction. 
It  melts  at  233°,  and  at  22°  its  alcoholic  solution 
has  a  lasvorotatory  power  of  [a]„=  -47-5°.  It 
is  insol.  water,  chloroform,  and  petroleum ;  si. 
sol.  acetone,  benzene,  and  ether  in  the  cold,  but 
readily  soluble  in  these  liquids  when  hot.  V.  sol. 
boiling  alcohol.  Sol.  cold  alkalis.  The  glucos- 
ide has  no  action  on  Fehling's  solution,  but  on 
boiling  with  dilute  H^SOj  a  sugar  is  formed 
which  crystallises  by  slow  evaporation  of  its  al- 
coholic solution  in  bulky  transparent  crystals 
with  decided  sweet  taste,  and  reduces  Fehling's 
solution,  but  is  not  fermented  by  yeast.  Tlie 
rotatory  power  of  a  cold  solution  of  this  sugar  is 
[a]u=  -1-98-6°  immediately  after  its  preparation, 
but  some  hours  afterwards  it  has  been  found  to 
fall  to  [a][,  =  76-2.  Besides  the  sugar,  there  is 
formed  in  the  hydrolysis  of  the  glucoside  a 
neutral  body  C^^H^O,  [278°-280°],  which  crys- 
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talliseis  in  slender  prismatic  needles,  without 
taste,  m.  sol.  alcohol,  insol.  alkalis,  and  dextro- 
rotatory [a]„  =  42-6°. 

IXOLITE.  A  fossil  resin  found  in  a  bed  of 
bituminous  coal  at  Oberhart.  Fluid  drops,  hard- 


ening to  a  hyacinth -red  solid,  which  form?  a 
yellowish  powder.  S.G.  1-008.  Softens  at  70°. 
Yields  pyrocatechin  on  fusion  with  potash 
(Haidinger,  P.  50,  345  ;  Weidel,  Sitz.  W.  [2]  71, 
387). 


JABONINE  CgH^N,  i.e. 

CH^^^^g^C.CHMe.NMe.,.        Di  -  methyl  - 

ainido-cthyl-pijridine.  (235°-240°).  Formed  by 
distilling  pilocarpine  or  pilocarpidine  with  baryta 
(Hardy  a.  Calmels,  Bl.  [2]  48,  231).  The  crude 
product  is  evaporated  several  times  with  HClAq 
and  the  base  set  free  with  KOH.  Colourless  oil 
with  foetid  odour.  Its  hydro-chloride  forms 
confusedly  crystalline  masses.  The  double  salts 
B'HAuCl,,  B'AuCla,  B',,PtC]„  and  B'-.H^PtCl^  are 
all  amorphous. 

JABORANDI.  The  native  name  for  several 
drugs  of  a  sudorific  and  salivating  character, 
consisting  of  the  leaves  and  twigs  of  various 
species  of  Pilocarpus  and  other  trees  growing  in 
Brazil,  Pernambuco,  and  Paraguay  (Holmes,  Ph. 
[3]  5,  581,  641 ;  Schelenz,  Ar.  Ph.  [3]  7,  414 ; 
Baillon,  Ar.  Ph.  [3]  7,  327).  Jaborandi  leaves 
contain  pilocarpine  (Byasson,  Ph.  [3]  5,  826 ; 
Hardy,  Bl.  [2]  24,  497),  which  readily  changes  to 
jaborine  (H.  Meyer  a.  Harnack,  A.  204,  67).  The 
latter  acts  like  atropine,  and  is  an  antidote  to 
pilocarpine.  Pilocarpine  CnHn^N.^O.,  gives  with 
Mel  a  methylo-iodide.  Pilocarpidine  C|„HuN„0.j 
is  also  present  in  jaborandi  (Harnack,  A.  238, 
231).  It  is  crystalline  but  extremely  deliques- 
cent. It  is  alkaline,  and  turns  yellow  in  light. 
V.  sol.  alcohol,  m.  sol.  water,  si.  sol.  ether.  Its 
sulphate  and  hydrochloride  are  deliquescent  ; 
its  nitrate  forms  crystals  resembling  KNO^.  Its 
platinum  salt  B'^H^PtCle  is  crystalline.  It  readily 
changes  when  exposed  to  light  into  a  base  jabor- 
idine  C,„H,,^N„03,  which  has  an  amorphous  plati- 
num salt.  The  jaborandine  of  Chastaing  {C.B. 
94,  968)  obtained  from  pilocarpine  and  HNO., 
is  probably  jaboridine  (Harnack,  A.  238,  238). 
The  jaborandineof  Parodi  (Bevista farmaceidica, 
1875,  3)  from  Piper  reticulatum  C.oHioN^Oj  may 
be  the  same. 

JABORIC  ACID  C„H,  N,0.  i.e. 
C,H^N.CMe(OH).CO.O.NMe,.CMe(C,H,N).CO,H. 
Formed,  together  with  NMe.,,  jaborine  and 
pilocarpidine,  by  rapidly  heating  pilocarpine  to 
175°,  and  keeping  it  at  that  temperature  for  half 
an  hour.  If  the  product  be  extracted  with  baryta- 
water  and  the  extract  shaken  with  ether,  the 
ether  will  contain  jaborine,  while  pilocarpidine 
and  jaboric  acid  remain  in  the  aqueous  solution. 
In  this  solution,  after  removing  barium  by  CO.^, 
AgNOj  forms  a  curdy  pp.  of  C,„H.,jN,|05Ag.^N0„ 
whence  H,S  removes  the  silver  (Hardy  a.  Cal- 
mels, C.  B.  102,  1251 ;  Bl.  [2]  48,  225).  Kesin- 
ous  mass,  v.  sol.  water.  Not  removed  from  its 
aqueous  solution  by  ether.  With  alkalis  it  forms 
gummy  salts,  sol.  water  and  alcohol,  and  not  de- 
composed by  COj.  Hot  cone.  KOIlAq  or  boiling 
HCLAq  converts  it  into  pilocarpidine  and  oxy- 
pyridyl  propionic  acidCiH,N.CH2.Cn(0H).C0,H. 


Salts.  —  AgA' :  brown  powder;  ppd.  by 
adding  alcohol  to  a  solution  of  the  acid  to  which 
a  limited  quantity  of  AgNO.,  has  been  added. — 
AgA'AgNOs :  curdy  pp.— A'.,PtCl, :  viscous  pp. — 
A'j(PtClj),:  yellow  powder.— A'^H^PtCls :  sticky 
pp.— A'(AuCl,)2. 

JABORIDINE  C,JI,,N,03.  Formed  by  fre- 
quently evaporating  pilocarpidine  with  acid 
(Harnack,  A.  238,  234).  Syrup ;  sol.  water,  m. 
sol.  ether.  Acts  physiologically  like  jaborine 
though  weaker.  Its  hydrochloride  is  syrupy, 
and  v.  sol.  water.— B'.,H.,PtCle  (dried  at  100°). 
[110°-120°].  Amorphous". 

JABORINE  C,..H,,N,Oj  i.e. 

^^"^®^\O.CO.CMe(C,HjN)/^^^^^®a  uccurs 
in  jaborandi,  and  in  false  jaborandi  (the  leaves 
of  Piper  reticulatum).  Prepared  as  described 
under  Jaboeic  acid.  Brittle  resin.  Insol.  water, 
V.  sol.  ether,  sol.  alcohol.  Dissolves  in  a  solu- 
tion of  jaboric  acid.  Dissolves  in  HClAq,  and 
is  reppd.  by  KOH  as  a  curdy  pp.  which  readily 
agglomerates  under  warm  water.  Boiling  cone. 
KOHAq  converts  it  into  pilocarpidine.  Boiling 
HClAq  does  the  same.  Poisonous,  acting  like 
atropine. 

Salts. — The  hydrochloride  ia  amorph- 
ous, and  v.  e.  sol.  water  and  alcohol. — B'.^PtCI^: 
dirty-white  gelatinous  pp. — B'PtCl^ :  yellowish- 
white  pp.— B'H,PtCl„.—B'(AuCl3).,  (Hardy  a.  Cal- 
mels, C.B.  102,  1251). 

JALAP.  The  roots  and  tubers  of  certain 
convolvulaceous  plants  which  yield  purgative 
resins.  Otlicinal  jalap  consists  of  the  tubers  of 
Convolvulus  Scliicdaims,  which  contains  Con- 
voiiVDLiN,  a  strongly  purgative  resinous  glucoside. 
Jalap-wood  or  jalap  stalk  (Stipites  Jalapoe),  the 
root  of  C.  orizabensis,  contains  a  different  glu- 
coside, Jalapin  (Kayser,  A.  51,  100  ;  cf.  Mayer, 
A.  95,  161). 

JALAPIN  C3^H,„0„iOrC«„H,,.>032.  [150°].  Oc- 
curs in  the  root-stalk  of  Convolvulus  (or  Ipomcca) 
orizabensis,  and  forms  the  principal  portion 
(soluble  in  ether)  of  the  jalap  resin  prepared 
therefrom  (Johnston,  P.  T.  1840,  342 ;  P.  M.  [3] 
17,  183  ;  Kayser,  A.  51,  101 ;  Mayer,  A.  83, 122; 
95,  129 ;  Hiiule,  Bcp.  48,  365 ;  Planche,  J.  Ph. 
13,  165  ;  24, 169  ;  Weppen,  N.  Br.  Arch.  87, 153  ; 
Chevallier,  J.  Ph.  9,  306).  Occurs  also  in  the 
resin  in  scammony  root  from  Convolvulus 
Scammonia  (Johnston,  P.  T.  1840,  340 ;  Keller, 
A.  101,  63  ;  109,  209  ;  Spirgatis,  A.  116,  289 ; 
Planche,  J.  Ph.  13,  165;  18,  183;  Marquart, 
N.  Br.  Arch.  7,  248  ;  10,  139). 

Preparation. — 1.  Jalap  resin  is  dissolved  in 
a  large  quantity  of  alcohol,  water  is  added  until 
the  liquid  becomes  slightly  turbid,  and  the  whole 
boiled  with  animal  charcoal,  filtered,  ppd.  by 
lead  acetate  and  a  little  ammonia,  filtered,  freed 
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from  lead  by  H^S,  the  alcohol  distilled  off,  and 
the  residue  kneaded  in  boiling  water,  and  the 
jalapin  finally  extracted  with  ether  (Mayer). — 
2.  Finely-powdered  jalap  resin  is  mixed  with 
sand  and  extracted  with  ether,  which  deposits 
the  jalapin  on  evaporation  (Stevenson,  Ph.  [3] 
10,  (i-14). 

Properties.  —  Colourless  amorphous  resin. 
Softens  at  123°,  and  melts  at  150°.  Tasteless. 
V.  si.  sol.  water ;  v.  e.  sol.  alcohol,  ether,  and 
chloroform  ;  sol.  benzene,  oil  of  turpentine, 
petroleum,  and  HOAc.  Cone.  H^S04  dissolves 
it  slowly  in  the  cold,  acquiring  in  a  few  minutes 
a  maroon  colour,  but  finally  becoming  black. 
With  KXrO^,  KMnO^,  KCIO.,,  or  KNO,  there  is  a 
brown  colour  and  a  smell  of  rancid  butter  ;  while 
MnO._,  gives  a  dark-green  colour  (Stevenson). 

Ileactions. — 1.  Boiling  dilute  HCl  splits  it  up 
into  sugar  and  jalapinol. — 2.  Boiling  aqueous 
alkalis  convert  it  into  jalapic  acid. — 3.  Nitric 
acid  forms  ipomic  and  oxalic  acids. 

Jalapic  acid  a„H,.,,0,„  or  C,.,H,„0,5.  [120°]. 
Formed  by  dissolving  jalapin  in  aqueous  alkalis 
(W.  l\Iayer,  A.  92,  12.5  ;  <J5,  129 ;  Spirgatis,  A. 
116,  289).  Prepared  by  boiling  jalapin  with 
baryta-water  until  the  solution  is  no  longer  ppd. 
by  acids  ;  the  baryta  is  then  removed  by  H^SO,, 
the  excess  of  sulphate  by  lead  hydrate,  and  the 
excess  of  lead  by  H.^S.  Jalapic  acid  is  then  de- 
posited on  evaporating.  Translucent,  amorphous, 
yellowish,  brittle  mass.  Softens  below  100°,  and 
melts  about  120°.  Has  no  smell,  but  an  irrita- 
ting taste  and  strong  acid  reaction.  V.  e.  sol. 
water,  V.  sol.  alcohol,  m.  sol.  ether.  In  neutral 
solutions  it  is  ppd.  by  lead  subacetate,  but  not 
by  any  other  metallic  salt. 

Reactions. —  1.  Fuming  HCl  splits  it  up  into 
jalapinol  and  glucose.  According  to  Spirgatis 
the  products  of  hydrolysis  of  jalapic  acid  (and 
jalapin)  derived  from  scammony  are  jalapinolic 
acid  and  glucose. — 2.  Boiling  dilute  HCl  forms 
(a)-jalapic  acid,  so-called  (Mayer).  —  3.  HNO3 
gives  ipomic,  oxalic,  and  isobutyric  acids. — 
4.  KMnOj  gives  isobutyric,  oxyisobutyric,  and 
oxalic  acids  (Poleck  a.  Samelson,  C.G.  1881, 
813). 

Salts.  —  Jalapic  acid  displaces  CO.,  from 
aqueous  NajCO^. — Ba(C3,H-gO|„)2 :  obtained  on 
evaporating  a  solution  of  jalajiicacid  mixed  with 
a  slight  excess  of  baryta-water  after  removing 
excess  of  baryta  by  CO.^.  Amorphous.  — 
Ba,(C3|H-,0,„)„:  obtained  by  using  baryta  (2  pts.), 
water  (1  pts.),  and  jalapic  acid,  passing  C0._, 
through  the  boiling  solution,  filtering  and  evapo- 
rating.   Amorphous  mass  [100°]. 

(a)  -  Jalapic  acid,  so-called.  C.^sHjoOij. 
Formed,  in  small  quantity,  in  the  hydrolysis  of 
jalapic  acid  by  HClAq  or  dilute  H.^SO,  (Mayer). 
On  cooling  it  separates  with  the  jalapinol  as  a 
soft  brown  amorphous  mass,  which  is  then  boiled 
with  baryta-water,  and  the  resulting  solution  de- 
posits barium  jalapinolate  on  cooling.  When  the 
mother-liquor  is  concentrated  silky  needles  of  the 
Ba  salt  of  '  (a)-jalapic '  acid  are  obtained.  The 
salt  is  decomposed  by  acetic  acid.  White  flexible 
needles,  melting  below  water  at  80°.  Feebly  acid 
in  reastion.  SI.  sol.  cold,  m.  sol.  hot,  water  ;  v. 
e.  sol.  alcohol  and  ether.  Boiling  dilute  acids 
split  it  up  into  jalapinol  and  glucose.  HNO3 
gives  ipomic  acid  and  oxalic  acid.  Potash- 
fusion  forms  jalapinolic  acid  and  oxalic  acid. — 


Ba(C,JI,.,0,.j),^:  White  needles;  sol.  water  and 
alcohol. 

JALAPINOL  C,,H,,0,.  [62°].  Formed,  to- 
gether with  sugar,  by  the  hydrolysis  of  jalapin 
and  of  jalapic  acid  (W.  Mayer,  A.  90,  145). 
C,;JI,,A-..+  llH,0  =  C3,H„,0,  +  6C„H,,Os.  Pre- 
pared by  allowing  a  solution  of  jalapic  acid  (2 
vols.)  mixed  with  fuming  HClAq  (1vol.)  to  stand 
for  a  few  days,  washing  the  crystalline  product 
with  water,  and  recrystallising  from  alcohol, 
with  use  of  animal  charcoal,  whence  it  separates 
in  caulitlower-like  groups  of  crystals.  Insol. 
cold,  v.  si.  sol.  boiling  water,  v.  sol.  alcohol  and 
ether.  Acjueous  alkalis  convert  it  into  jalapi- 
nolic acid.  KMnO,  forms  isobutyric  acid  and 
(by  further  oxidation)  oxyisobutyric  acid  (Poleck 
a.  Samelson,  J.  1884,  1447). 

JALAPINOLIC  ACID  C,„H,„03.  [64°].  Formed 
by  treating  jalapinol  with  aijueous  KOH,  ammo- 
nia, or  baryta.  Formed  also  by  fusing  jalapin 
or  jalapic  acid  with  KOH  (Mayer,  A.  95,  145  ; 
Spirgatis,  A.  116,  300).  According  to  Spirgatis 
it  IS  also  produced,  together  with  sugar,  by  the 
action  of  mineral  acids  on  jalapin  and  jalapic 
acid  derived  from  scammony.  Poleck  and  Sa- 
melson (J.  1884, 1447)  by  the  action  of  alcoholic 
potash  on  jalapinol  obtained,  together  with  iso- 
butyl  alcohol,  a  jalapinolic  acid  C.^HjuO^.  White 
tufts  of  minute  thin  four-sided  prisms.  Insol. 
water,  v.  sol.  alcohol  and  ether.  Lighter  than 
water.  Has  an  acid  reaction.  Nitric  acid  oxi- 
dises it  to  ipomic  acid  and  oxalic  acid. 

Salts. —  (NHj)HA'., :  cauliflower  heads  of 
minute  needles. — NaA'  (dried  at  100°)  :  slender 
needles. — BaA'j  (dried  at  120°) :  minute  thin 
white  needles  ;  nearly  insol.  cold,  si.  sol.  boiling, 
water;  m.  sol.  boiling  alcohol.— -CuA',  (dried  at 
100°) :  greenish-blue  pp.  formed  on  mixing  hot 
aqueous  solutions  of  sodium  jalapinolate  and 
CuSO^  (Spirgatis).-Cu,,A',,(OH),  (dried  at  100°). 
Ppd.  by  adding  aqueous  cupric  acetate  to  a 
slightly  alkaline  solution  of  ammonium  jalapi- 
nolate. Amorphous  dark-bluish-green  mass. — 
PbA'.,.  Ppd.  by  adding  lead  acetate  to  an  alco- 
holic solution  of  jalapinolic  acid  mixed  with  a 
little  ammonia.  White  amorphous  mass. — 
AgA'.  From  aqueous  AgNO.,  and  alcoholic  am- 
monium jalapinolate.  F'locculi. 

Etlujl  ether 'Etk'.  [32-5°].  From  the  acid 
(or  from  scammony)  by  saturation  of  the  alco- 
holic solution  with  HCl,  and  ppg.  with  water, 
i'lat  tables. 

JAMBOSIN  C,„H,,N03.  [77°].  Occurs  in  the 
bark  of  jambosa  root  (the  root  of  Mijrtus  jam- 
bosal),  from  which  it  may  be  extracted  with 
ether  (Gerrard,  Ph.  [3]  14,  717).  White  tasteless 
crystals,  sol.  cold  ether,  alcohol,  chloroform,  and 
hot  petroleum  ether.  Insol.  cold,  sol.  boiling, 
water.  Cone.  H,SO,  gives  a  bright-green  colour 
changing  to  reddish-brown.  Is  not  a  glucoside. 
Does  not  form  salts  with  bases.  Has  no  me- 
dicinal properties. 

JAPACONINE  V.  Aconite  alkaloids. 

JAPACONITINE  v.  Aconite  alkaloids. 

JAVANINE  v.  Cinchona  bases. 

JECORIN  Cio-H^jN.SPsNa^Oje  (?).  A  sub- 
stance  obtained  from  liver  (Drechsel,  J.pr.  [2] 
33,  425).  Occurs  also  in  ox  spleen,  human  brain, 
and  horse's  muscle  (Baldi,  Ar.  Physiol.  1887, 
Snjipl.lOO).  Amorphous  substance.  Hygroscopic, 
inssoluble  in  dry  ether,  soluble  in  wet  ether,  v.  si. 
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eol.  alcohol.  Swells  up  in  water  forming  a  sticky 
mass,  which  separates  into  a  clear  solution  and 
a  pp.  The  latter  dissolves  in  much  water.  Not 
ppd.  by  boiling ;  ppd.  by  NaCl.  Prevents  ppn. 
of  cupric  salts  by  NaOH,  forming  a  blue  solution, 
and  on  boiling  a  pp.  of  Cu^O.  Boiling  HCl  de- 
composes it,  forming  amongst  other  products 
stearic  acid. 

JERVIC  ACID.  An  acid  occurring  in  white 
hellebore  root  (Veratrmn  album)  (Weppen,  Ar. 
Ph.  [3]  2,  101,  193),  found  by  E.  Schmidt  (Ar. 
Ph.  [3]  21,  513)  to  be  identical  with  chelidonic 
ftcid. 

JEKVINE  C^^Ha-NO,  (Wright  a.  Luf!); 
C,,H,,N,0,  (Tobien)or  C;,„Hj„N,0,  (Will).  [237"] 
(W.  a.  L.).  An  alkaloid  occurring  in  the  rhi- 
zomes of  Veratrum  albziin  (Weppen,  Ar.  Ph.  [3] 
2,101,193;  Simon,  P.  41,  509;  Mitchell,  P/t.  [3] 
4,  796  ;  Bullock,  Ph.  [3]  6,  1009  ;  Wright  a.  Luff, 
C.  J.  35,  407),  and  of  V.  lobelianum  (Tobien,  Ph. 
[3]  8,  808)  and  V.  viride  (Bullock,  Ph.  [3]  10, 
18(5). 

Preparation.—  The  extract  obtained  with  al- 
cohol containing  tartaric  acid  is  used  several  times 
to  macerate  fresh  portions  of  the  root,  freed  from 
alcohol  by  distillation,  mixed  with  water,  frac- 
tionally ppd.  by  NaOH  and  taken  up  by  ether. 
The  base  first  ppd.  is  pseudojervine,  and  is  the 
least  soluble  in  ether.  Other  fractions  contain 
jervine,  rubijervine,  and  veratralbine  (Wright  a. 
Luff). 

Properties. — Loosely  coherent  crystals  (con- 
taining 1|  aq  or  2aq)  (from  alcohol).  Almost 
insol.  water,  sol.  alcohol,  v.  si.  sol.  ether  (when 
pure),  insol.  ligroin.  Cone.  H.^SO^  forms  a  yellow 
solution  changing  through  brown  to  greenish- 
brown.    Boiling  alcoholic  KOH  has  no  action. 

Salts. — The  hydrochloride  is  crystalline, 
si.  sol.  water,  v.  si.  sol.HClAq  (Will,  A.  35,11G). 
According  to  Tobien  it  gives  a  rose  colour  when 
warmed  with  nitric  acid.  The  nitrate  and 
sulphate  are  si.  sol.  water.— B'H,PtCls  (Will). 
— B'HAuClj. — The  acetate  is  sol.  water. 

Rubijervine  C.,„H„NO,,.  [230°  cor.].  Anhy- 
drous crystals  (from  alcohol).  Dissolves  in  cone. 
H._,SOj,  forming  a  yellow  solution  changing  to 
brownish-red.  The  sulphate  is  crystalline,  v. 
sol.  cold  dilute  HjSO^,  si.  sol.  cold  water.  The 
hydrochloride  is  crystalline  and  v.  sol.  water. 
-B'HAuCl,. 

Pseudojervine  C,,H„NO;.  [209°].  Crystals, 
v.  si.  sol.  ether.  Eeacls  with  cone.  H.^SO^  in  the 
same  way  as  jervine.  Not  affected  by  boiling  al- 
coholic KOH.— B'HCl  2aq  :  crystalline,  v.  si.  sol. 
hot  water,  m.  sol.  dilute  HClAq. — The  sulphate 
is  si.  sol.  cold,  V.  sol.  hot,  water.— B'HAuClj. 

Veratralbine  CjsH^NO^.  Amorphous  resinous 
base.  Cone.  H^SU,  forms  a  yellow  solution  turn- 
ing crimson  and  exhibiting  green  fluorescence. 
Alcoholic  potash  does  not  saponify  it.  Its  salts 
are  amorphous. 

HC:C(OH).C.CO:CH 
JUGLONE  CioHA  i.e.     |  II       I  • 

HC:CH  —  C.COrCH 
Oxy-(a)-naphthoqidnone.  Nucin.  Begianin,. 
[154°].  Formed  by  the  oxidation  of  (o)-hydro- 
juglone  which  occurs  in  the  green  shell  of  the 
walnut  (Vogel  a.  Keischauer,  C.  C.  1858,  543  ;  B. 
10,  1544  ;  Phipson,  C.  B.  69,  1372  ;  C.  N.  52, 
39  ;  Mylius,  B.  17,  2411).  Formed  also  by  al- 
lowing (l,4')-di-oxy-naphthalene  to  stand  for  24 


hours  mixed  with  K^Cr.Oj  and  dilute  H.^SO^ 
(Bernthsen  a.  Semper,  P."  20,  934). 

Preparation.—  Dry  ripe  walnut  shells  are 
repeatedly  extracted  with  cold  ether.  The  ethe- 
real solution  is  shaken  with  a  dilute  solution  of 
CrO,  (10  pts.  K,Cr,0,  +  13  pts.  H.SO^  in  500  pts. 
of  water).  The  ether  is  distilled  off,  and  the 
residue,  after  removing  tarry  impurities  by  boil- 
ing with  a  little  ether,  is  crystallised  from  a  mix- 
ture of  chloroform  and  ligi'oin.  The  yield  is 
150  grms.  from  100  kilos  (]3ernthsen  a.  Semper, 
B.  18,  204). 

Properties. — Thin  glistening  red  prisms  or 
needles.  Sublimable  in  small  quantities.  Some- 
what volatile  with  steam.  Easily  soluble  in 
chloroform  and  acetic  acid,  sparingly  in  ether, 
ligroin,  and  cold  alcohol,  almost  insol.  water. 
It  stains  the  skin  brown.  Dissolves  in  dilute 
NaOH  with  a  fugitive  purple  colour,  in  H.^SO^ 
with  a  blood-red  colour.  It  is  decomposed  by 
hot  water  or  hot  acids.  By  boiling  with  HNO^ 
it  is  oxidised  to  a  di-nitro-oxy-phthalic  acid.  On 
heating  with  water  or  HCl  it  decomposes  into 
insoluble  amorphous  bodies.  Its  alkaline  solu- 
tion is  oxidised  by  the  air  to  oxy-juglone  Ci^H^O^. 
With  aqueous  dimethylamine  it  gives  dimethyl- 
amidojuglone  C|„H-,03(NMe._,),  and  with  alco- 
I  holic  aniline  it  gives  phenyl-amido-juglone 
\  C,„H,0,(NHPh).  On  fusion  with  KOH  it  yields 
m-oxy-benzoic  acid  (Mylius,  P.  18,  463).  Finely 
powdered  juglone  gradually  added  to  an  alkaline 
solution  of  hydrogen  peroxide  is  oxidised  to  c- 
oxy-phthalic  acid  (B.  a.  S.).  Juglone  and  its 
oxim  do  not  dye  materials  mordanted  with 
metallic  oxides  (Kostanecki,  P.  22,  1347).  Jug- 
lone yields  naphthalene  when  distilled  with 
zinc-dust.  Eeducing  agents  yield  (o)-hydro- 
juglone. 

Salt. — (C,|,H30,,).,Cu :  nearly  insoluble  mi- 
croscopic violet  prisms. 

Acetyl  derivative  C,uH-0.^(OAc)  :  [155°] ; 
flat  3'ellow  tables  or  thin  prisms ;  sublimes  in 
long  thin  plates  ;  volatile  with  steam  ;  sparingly 
soluble  in  water  and  cold  alcohol,  easily  in  hot 
alcohol,  ether,  benzene,  chloroform,  and  CS.^ ; 
yields  an  intense  green  colouration  with  alcoholic 
KOH. 

Mono-oxim    C,„H,(OH)  | ^qj^.  [187°]. 

Glistening  red  needles  or  thin  prisms ;  easily 
soluble  in  alcohol  and  acetic  acid,  very  slightly 
in  water;  dissolves  with  a  blood-red  colour  in 
H  .SOj  and  in  dilute  NaOH  (Bernthsen  a.  Semper, 
P.'  18,  203). 

Di-oxim  C,„H5(OH)(NOH)2.  From  juglone 
(1  mol.)  and  hydroxylamine  hydrochloride  (2 
i  mols.)  at  140°  (Bernthsen  a.  Semper,  P.  19, 168). 
Brownish-yellow  needles  (from  HOAc).  Puffs 
off  at  225°.  SI.  sol.  alcohol  and  acetic  acid.  Al- 
kalis dissolve  it,  forming  an  orange  solution. 

Phenyl-amido-juglone  C,„H,0,(NHPh). 
[230°].  Formed  by  heating  an  alcoholic  solution 
of  juglone  and  aniline  (Mylius,  P.  18,  472).  Bed 
tables.  Sublimable.  V.  si.  sol.  alcohol.  Dis- 
solves in  alkalis  with  a  purple-red  colour. 

Di-methyl-amido-juglone  C|„H.,0.,(NMe2). 
[150°].  Formed  by  dissolving  juglone  in  di- 
methylamine solution  (Mylius,  P.  18,  464). 
Brownish-violet  tables.  Soluble  in  benzene, 
chloroform,  and  CS^,  sparingly  in  alcohol,  ether, 
and  acetic  acid,  insoluble  in  water.   By  SnClj  it 
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is  reduced  to  dimethylamido-hydrojuglone.  On 
heating  with  strong  HCl  it  splits  off  dimethyl- 
amine,  giving  oxy-juglone. 

Oxyjuglone  C|„H,0^  i.e. 
CH:C(OH).C.CO:C(OH) 

I  II        I  •  Bi-oxTj-iiaphthoquin- 

CH:CH  —  C.CO:CH 

one.  [c.  220°].  Formed  by  heating  di-methyl- 
aniido-juglone  with  HCl.  Formed  also  by  oxi- 
dation of  an  alkaline  golution  of  juglone  by  ex- 
posure to  the  air.  Prepared  by  oxidation  of 
juglone  with  an  alkaline  solution  of  potassium 
ferricyanide ;  yield  50  p.c.  of  theory  (Mylius, 
S.  18,  4CG).  Small  yellow  trimetric  tables.  Spa- 
ringly soluble  in  alcohol,  ether,  benzene,  and 
CS,. 

Salts. — A"Na2  :  easily  soluble  red  needles. — 
A"K2 :  sparingly  soluble  red  needles. — A"Ag.j. — 
A"Cu  :  amorphous  red  pp. 

Benzoyl  derivative  C|„H,0.^(OBz).; : 
[170°]  ;  small  yellowish-white  crystals ;  easily 


soluble  in  benzene,  sparingly  in  alcohol  and 
acetic  acid,  iiisoluble  in  water. 

JUGLOXIM  V.  Oxim  of  Juglone. 
JUGLONIC  ACID  v.  Dt-nitro-oxy-phthalio 

ACID. 

JUNIPER  OIL.  The  berries  of  the  juniper, 
which  are  used  for  flavouring  gin,  yield  on  dis- 
tillation an  essential  oil  C,„H„,{155°_163°).  S.G, 
Si  -839  (Blanchet,  A.  7,  105 ;  Soubeiran  a.  Capi- 
taine,  A.  34,  325).  The  oil  is  L-cvorotatory  ;  it 
gives  no  solid  bromide,  but  after  heating  the  oil 
to  2G0°  it  is  partly  changed  to  a  product  boiling 
about  180°,  and  this  gives  cinenetetrabromide. 
According  to  Wallach  (A.  227,  288)  it  contains 
pinene  (v.  Terpenes).  The  product  of  distilla- 
tion of  the  wood  of  the  juniper  contains  a  ses- 
quiterpene Cp,H.,|,  which  forms  a  hydrochloride 
C,,H.,,H„C1,  melting  at  118°  (Wallach,  A.  238, 
82).  " 

JUTE  V.  Cellulose, 


KACOTHELINE  C,,n,,0.,N,  (not  C,„H,,0,N,) 
i.e.  C.,|H^,^(N0.,)._,05N._,.  Prepared  by  dissolving 
brucine  in  an  excess  of  cold  nitric  acid  (1,2  S.G.) 
and  warming  to  50°-()0°  till  the  solution  has  be- 
come yellowish-red ;  the  kacotheline  separates 
out  in  small  crystals  (cf.  vol.  i.  p.  G54).  On 
oxidation  witli  Cr0.j  and  H.SOj  it  yields  the  same 
product  C|uH|j,N,,04  as  brucine.  15y  treatment  of 
kacotheline,  suspended  in  boiling  HCl,  with 
bromine-water  it  is  converted  into  an  acid 
C,,|H2,N._,0,.  This  acid  by  further  oxidation  with 
CrOj  and  H.^SOj  yields  the  above  oxidation-pro- 
duct C,,;H|j,N._,0.,.  On  reduction  with  tin  and  HCl 
it  yields  a  base  C.,,H.,4NH..)N„05  (Hanssen,  B. 
20,  152). 

Base  C„H,,N,0,  ^-S-  C,,,H,,,(NH,,)NA-  [232°]. 
Formed  by  reduction  of  kacotheline  with  tin  and 
HCl.  Needles.  Atmospheric  oxidation  or  FcCl^ 
produces  a  blue-black  colouration.  Insoluble  in 
water  and  alcohol,  dissolves  in  aqueous  NaOH 
with  a  reddish-yellow  colour.  Its  methylo-iodide 
forms  glistening  plates  easily  soluble  in  water. — 
B'lL.Clj :  large  glistening  crystals  (Hanssen,  B. 
20,  453). 

KAIRINE  V.  {B.  i)-OxY-{Py.  4) -methyl - 

QUINOLINE  TETRA-HYDBIDE. 

Kairine  A  v.  (B.  A)-Oxy-(Pij.  4)-ETnYL-QuiN- 

OLINE  TETIiA-HYDRIDE. 

KAIROCOLL  C,,H„N0j  i.e. 


CJI.(OH) 


CH,.CH, 


\n— CH^.   [GG°].  Long  fine  needles. 


CH,.C0,H 

Sol.  alcohol  and  ether,  si.  sol.  water.  Prepared 
by  heating  (B.  4)-oxy-quinoline  tetra  hydride 
with  chloro-acetic  acid  (O.  Fischer,  B.  IG,  718). 
KAIEOLINE  is  described  as  Methyl-quinol- 

IN'E  TETnA-IIYDHII'E. 

Amido-kairoline  v.  A.mDO-(Py.  4)-methyi.- 

QUINOLINE  TETHAUYDlilDE. 

Nitro-kairoline    v.    Nitro-(P2/.  4)-methyl- 

QCINOLINE  TETRA-HYLllIDE. 


KAIROLINE  -  m  -  CARBOXYLIC    ACID  v. 

{PlJ.  4)-MetHYL-QUIN0LINE  TETRA-HYDRir>E-(iJ.  3)- 
CAKHOXYLIC  ACID. 

KAKOSTRYCHNINE  v.  Cacostrychnine. 

KAMALA.  A  yellow  dye,  used  in  India,  con- 
tained in  the  seed  capsules  of  Mallotus  philli- 
pcnsis,  and  occurring  in  commerceas  ayellowish- 
brown  powder  composed  of  minute  resinous 
globules.  It  contains  Mallotoxin  ((i-v.)  (A.  G.  a. 
W.  H.  Perkin,  jun.,  B.  19,  3109). 

KAORI  GUM.  The  product  of  a  coniferous 
tree  {Danimara  aiistralis)  growing  in  New  Zea- 
land. When  distilled  with  steam  it  yields  a 
terpene  C,„H„,  (157°-158"),  S.G.  •8G3  (Rennie, 
C.  J.  39,  240 ;  cf.  Thomson,  A.  Ch.  [3]  9,  499 ; 
Muir,  C.  J.  27,  733).  It  is  feebly  hevorotatory, 
and  yields  a  small  quantity  of  cymene  when 
treated  with  PClj. 

KAWAIN.  A  crystalline  resin,  occurring 
along  with  Methysticin  {q.v.)  in  Kawa-kawa,  the 
root  of  Macropipcr  incthijsticum  (Gobley,  J.  Ph. 
[3]  37, 19  ;  O'Rorke,  C.  R.  50,  598 ;  Cuzent,  G.  R. 
50,  43G;  52,  200;  Nulting  a.  Kopp,  Monit. 
Sclent.  [3]  4,  9,  20).  It  is  not  a  glucoside.  On 
oxidation  it  yields  benzoic  acid. 

KELLIN.  A  glucoside  in  Ainmi  Visnaga, 
(Mustapha,  C.  R.  89,  44'/>).  Small  silky  needles, 
v.  si.  sol.  cold  water,  sol.  alcohol,  v.  sol.  ether. 
Has  a  bitter  taste.  Gives  a  white  pp.  with  Ness- 
ler's  reagent.    Emetic  and  narcotic. 

KEPHIR  V.  Milk. 

KERATIN  V.  PuoTEiDS,  Appendix  C. 

KETATES  (ethers  of  ketones).  Bodies  con- 
structed on  the  type  C  "\q  j^"  (Morley  a. 
Green,   B.   17,   3015).    Bodies   of  the  form 

r^*-''\Sli"  °'  r/'^'\SR"  called 
thioketates. 

KETINE.  A  name  given  by  V.  Meyer  and 
Treadwell  (B.  14,  1150;  15,  1059,  1035)  to  the 
product  of  the  reduction  of  nitroso-acetone  with 
tin  and  IlCl.    Its  di-carboxylic  ether  is  formed 
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in  like  manner  by  reducing  nitroso-aceto-acetic 
ether.    Ketine  C^H^Oj  appears  to  be  di-methyl- 

CH.  N.CMe    CH  .N:CMe 
pyrazine  ||       |  ||      or  ||  |      ,  and  will  be 

CMe.N.CH  CMe.N:CH 
described  as  such  (c/.  Oeeonomides,  B.  19,  2524  ; 
Japp,  C.  J.  51,  98).    Meyer  (B.  21,  19)  proposes 
to  use  the  name  aldiiie  instead  of  pyrazine 

CH.N.CH  CH-.N.CH 
for  the  group  ||     |  ||     or   |        ||   .  Other 

CH.N.CH  CH:N.CH 
alkyl-pyrazines  are  formed  in  like  manner 
by  the  reduction  of  the  nitroso-  derivatives 
HO.N:CH.CO.C„H;„+„  of  ketones  of  the  form 
CHj.CO.CnH,,,^,.  As  ketine  di-carboxylic  acid 
does  not  form  an  anhydride  it  has  probably  the 

CO,H.C— N:CMe 
formula  ||         |  rather  than 

CMeN:C.CO.^ 

CMc.N:C.CO^ 

II  I  ,  whence  the  symmetrical  formula 
CMe.NiC.CO^H 

for  ketine  given  above  (Oeeonomides). 

KEXIPIC  ACID.  A  name  given  to  Di-METinx- 
LiiKKTONE  Di-cAHBoxTLic  ACID,  as  it  might  perhaps 
be  called  di-keto-adipic  acid. 

KETO-.  This  prefix  is  employed  by  some 
chemists  to  denote  the  displacement  of  H,  in  the 
group  C.CH,.C  by  O.  Thus  quinone  might  be 
called  di-keto-benzene,  while  aceto-acetic  acid 
would  be  /8-keto-butyric  acid.  The  prefix '  keto- ' 
does  not  indicate  the  introduction  of  a  new  or- 
ganic group,  whereas  the  corresponding  prefix 
'  aldehyde- '  indicates  the  introduction  of  the 
group  CHO,  and  '  carboxy- '  is  used  to  denote  the 
introduction  of  CO._,H.  In  order  to  avoid  the 
confusion  likely  to  arise  from  this  circumstance 
the  term  '  keto- '  is  avoided  in  the  headings  of 
articles  in  this  Dictionary :  substances  which 
might  have  such  names  given  them  are  described 
as  ketones,  quinones,  or  oxy-compounds.  The 
preSx  KETO-  has  also  been  used  as  indicating  sub- 
stitution of  hydrogen  by  the  ketonic  group 
CO.CH3,  thus  Erdmann  {B.  21,  635)  terms 
CHj.CO.CjoHj.OH  keto-naphthol.  In  keto-  com- 
pounds the  group  CO.CH  may  often  be  regarded 
with  equal  propriety  as  C(OH):C,  and  such  com- 
pounds are  named  in  accordance  with  the  latter 
formula.  Thus  phloroglucin  may  be  described 
as  tri-keto-benzene  hexahydride  or  as  tri-oxy- 
benzene. 

DI-KETO-  HEPTANE  v.  Methyl  butyl  di- 

KETONE. 

DI-KETO-HEXANE  v.  Methyl  propyl  di- 

KETONE. 

a-j3-DIKET0-HEXYLENE  v.  Methyl-allyl- 

MKETOXE. 

KETO-HEXA-HYDRO-BENZOIC  ACID  CY- 
ANHYDRIN  v.  Nitrile  of  Oxy-isophthalic  acid 
hexahydkide. 

DI-KETO-HYDRINDENE  v.  Indonaphtho- 
quinoxe. 

DI-KETO-INDONAPHTHENE  v.  Lxdonaph- 

THOQUINONE. 

KETO-LACTONIC  ACID  C^H.oO^.  [181°J. 
When  o-acetyl-0-ethyl-succinic  ether  is  heated 
it  partly  breaks  up  into  alcohol  and  ethyl  keto- 
lactonate,  which,  on  saponification,  gives  potas- 
sic  ketolactonate  (S.  Young,  C.  J.  43,  175 ;  A. 
216.  45).  It  is  also  formed,  together  with 
CO,H.CHEt.CH,Ac,    by    boiling    the  ether 


(CO,Et.CHEt.CHAc.CO.,Et)  with  dilute  HOT,  and 
may  be  extracted  from  the  product  by  ether. 
The  free  acid  crystallises  from  water,  and  is  sL 
sol.  cold  water,  m.  sol.  hot  water. 

Salt  s.— BaA'22H,0.— AgA'. 

Reaction. — 1.  Heated  with  baryta  the  fol- 
lowing reaction  occurs :  2C8H|„Oj  +  3BaO  +  H  ,0 
=  2BaC03-f  Ba(C,H,,03).,.  The  new  acid, 
CjHi.^O:),  appears  to  be  liquid ;  it  forms  a  very 
soluble  and  unstable  silver  salt. — 2.  Cold  baryta 
produces  an  unstable  dibasic  acid,  CsHi^O^,  by 
assimilation  of  H.^0. 

Constitution. — Ketolactonic  ether  is  formed 
from  CO.,Et.CHAc.CHEt.CO.,Et  by  splitting  off 
HOEt.  Inasmuch  as  CO,Et.CMeAc.CHEt.CO,Et 
does  not  form  in  the  same  way  the  ether  of  a 
crystalline  acid  it  is  probable  that  the  H  which 
is  here  displaced  by  methyl  goes  to  form  alcohol 
in  the  formation  of  the  ketolactonic  ether.  And 
since  ketolactonic  ether  appears  to  be  a  lac- 
tone it  should  be 

CO.,Et.C.CHEt.CO ; 

CH3.C.O  I 

the  acid  being  CO.H.C.CHEt.CO 

CH,.C.O  1 

EETOLE.  Another  name  for  Indole  (Jack- 
son, B.  14,  879). 

KETONES.  The  ketones,  in  their  simplest 
form,  contain  a  carbonyl  group  CO  attached  to 
two  monad  hydrocarbon  radicles.  If  the  two 
radicles  slvb  identical,  as  in  acetone  (dimethyl- 
ketone)  CH3.CO.CH3,  the  compound  is  a  simple 
ketone  ;  if  different,  as  in  methyl-ethyl-ketone 
CHj.CO.CHo.CHj,  it  is  a  mixed  ketone. 

Just  as  the  fatty  acids  of  the  series  C„H2„0.2 
may  be  derived  from  the  hypothetical  carbonic 
acid  CO  (OH),  by  replacing  one  hydroxyl  group 
by  a  monad  hydrocarbon  radicle,  so  the  ketones 
may  in  turn  be  derived  from  the  fatty  acids  by 
replacing  the  remaining  hydroxyl  group  by  a 
second  radicle : 

HO.CO.OH        CH3.CO.OH  CH3.CO.CHj 

Carbonic  acid  Acetic  acid  Acetone. 

There  is  therefore  a  simple  ketone  derivable 
from  each  fatty  acid  by  the  introduction  of  a 
hydrocarbon  radicle,  identical  with  that  which 
is  attached  to  the  carboxyl  group  of  the  acid, 
in  place  of  its  hydroxyl  group. 

If  one  of  the  radicles  in  a  ketone  is  hydrogen 
the  resulting  compound  is  an  aldehyde  : 

CH,.CO.H  CH3CO.CH3 

Aldehyde  Acetone 

and  owing  to  this  similarity  in  constitution,  the 
aldehydes  and  ketones  have  many  reactions  in 
common.  In  the  case  of  formic  acid  the  radicle 
attached  to  carboxyl  is  hydrogen,  and  the  ketone 
therefore  coincides  with  the  aldehyde  : 

H.CO.OH  H.CO.H 

Formic  acid  Fomialdebyde. 

From  this  point  of  view  the  ketones  may  be  re- 
garded as  homologues  of  formaldehyde. 

Compounds  containing  two  carbonyl  groups 
are  termed  diketones ;  those  containing  three, 
triketones. 

Fatty  ketones. 

Formation. — 1.  By  the  destructive  distilla- 
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tion  of  tbe  calcium  salts,  or,  bettor  still,  of  the 
barium  salts,  of  acids  of  the  series  C„H„„0„ : 
(CH3.C0.0),Ca  =  CH3.CO.CH3  +  CaCO'. 
If  a  mixture  of  the  salts  of  two  acids  is 
emploj'ed,  a  mixed  ketone,  containing  the  hydro- 
carbon radicles  of  both  acids,  is  formed : 
(CH,.CO.O).,Ca  +  (C^H„.CO.O).,Ca 
=  2CH,.C0.C,H,-f  2CaC03 
(Williamson,  C.  J.  1852,  238). 

If  one  of  the  salts  is  a  formate,  an  aldehyde 
is  formed,  a  hydrogen  atom  from  the  formate 
attaching  itself  to  the  carbonyl-group  : 
(CH3.CO.O)  ,Ca  +  (H.'CO.O).,Ca 
=  2CH,.CO.H  +  2CaC03 
(Piria,  Cimcnto,  3,  12G;  A.  100,  101;  Lim- 
pricht,  A.  97,  808). 

la  the  preparation  of  ketones  by  the  de- 
structive distillation  of  salts  it  is  advantageous, 
if  the  molecular  weight  of  the  ketone  is  high, 
to  conduct  the  distillation  under  reduced  pres- 
sure (Krafft,  B.  15,  1G93). 

2.  By  tbe  destructive  distillation  of  the  cal- 
cium compounds  of  primary  alcohols  (Destrem, 
A.  Ch.  [5]  27,  7).  In  this  reaction  the  alcohol- 
ates  are  converted,  with  evolution  of  olefins  and 
hydrogen,  into  salts  of  fatty  acids : 

(C.H  0),,Ca  =  20      -1-  CaO  +  H.,0  ; 

(C,H-,0),,Ca  +  2U,0  =  (C,R,0,).,Ca  +  4H,, ; 
and  the  calcium  acetate  is  then  decomposed  by 
the  heat,  yielding  acetone.    A  portion  of  the 
acetate,  however,  reacts  with  the  calcium  oxide, 
evolving  methane. 

3.  By  heating  a  mixture  of  the  sodium  com- 
pound of  an  alcohol  and  the  sodium  salt  of  a 
fatty  acid  in  a  current  of  carbon  monoxide, 
mixtures  of  higher  ketones  are  formed,  along 
with  sodium  salts  of  higher  organic  acids 
(Geuther,  A.  202,  288).  The  constitution  of 
these  ketones  is  not  known  with  certainty,  and 
the  process  in  which  they  are  formed  is  not 
understood. 

4.  By  the  action  of  acyl  chlorides  on  zinc- 
alkyls  (Freund,  A.  118,  1;  cf.  Pawlow,  A.  188, 
104).  The  acyl  chloride  is  added  to  the  zinc- 
alkyl,  at  first  gradually,  afterwards  more  rapidly, 
cooling  with  ice  during  the  operation.  The  mix- 
ture is  then  decomposed  with  excess  of  water : 

CH,.COCl  +  Zn(C„Hj)., 
=  CH,.CCl(OZnC,H  j.C,H5 ; 

SCHj.CChOZnC  ,H.).C..H,  +  2H.,0 
=  2CH3.CO.C,H5  +  20, H,  -f  ZnOl.,  +  Zn(On),. 
If  the  mixture  is  allowed  to  stand  too  long  be- 
fore adding  water,  the  additive  compound  formed 
in  the  first  stage  of  the  process  reacts  with  a 
second  mol.  of  alkyl  chloride,  exchanging  its 
halogen  for  alkyl  and  generating  a  compound 
which,  on  treatment  with  water,  yields  a  ter- 
tiary alcohol. 

5.  By  the  oxidation  of  secondary  alcohols : 
CH3.CH(OH).OH3  +  0  =  CH3.OO.CH3  +  H  ,0. 

6.  By  the  oxidation  of  secondary  acids  of  the 
lactic  series  with  potassium  bichromate  and 
dilute  sulphuric  acid.  Thus  hydroxy-isobutyric 
acid  yields  acetone  : 

(0H3),C(OH).CO,H  +  0  =  (CH ,)  ,00  +  CO.,  -1-  H,0. 

7.  Certain  ketonic  acids  part  with  carbon 
dioxide,  forming  ketones.  This  decomposition 
takes  place  very  readily  in  the  case  of  the 
/3-ketonic  acids.  Thus  when  ethylic  aceto- 
acotate  is  warmed  with  a  caustic  alkali  it  is  | 


hydrolysed,  and  the  liberated  acid  splits  off 
carbon  dioxide,  thus: 

CH,.C0.CH.,.C0,,H  =  CH3.CO.OH3  +  CO.,. 

8.  Alcohols  containing  a  hydroxyl -group 
attached  to  a  doubly-linked  carbon-atom  do  not 
appear  to  be  capable  of  existing  in  the  free 
state,  and  change,  at  the  moment  of  their  for- 
mation, into  either  aldehydes  or  ketones,  the 
former  transformation  occurring  when  the 
hydroxyl  group  is  situated  at  the  end  of,  the 
latter  when  it  is  within,  the  chain : 

CH.,:OH(OH)  =  CH,.OHO 
CH,,:C(0H).CH3  =  CH3.CO.OH3 
(Erlenmeyer,  B.  13,  .309  ;  14,  320). 

9.  When  secondary  or  secondary-tertiary 
glycols  are  treated  with  dehydrating  agents, 
such  as  phosphorus  pentoxide  or  zinc  chloride, 
they  part  with  water,  forming  ketones.  Pro- 
bably an  unsaturated  alcohol  is  first  produced, 
and  this  changes,  at  the  moment  of  its  forma- 
tion, into  a  ketone  (v.  preceding  paragraph) : 

CH.,.OH(OH).CH(OH).CH,  -  H..0 
=  CH3.CH:C(OH).CH3  =  CH3.CH.,.CO.CH3. 
Primary  glycols,  when  thus  treated,  yield  alde- 
hydes. Tertiary  glycols  (pinacones)  are  dehy- 
drated even  by  boiling  with  dilute  sulphuric  acid, 
forming  ketones,  the  reaction  being  accompanied 
in  this  case  by  the  migration  of  an  alkyl  group  : 

(CH3),0(0H).C(0H)  (CU,)^  -  R.JO 
Piuacoue 

=  (0H3)3C.C0.CH3. 

Fiaacoliu 

10.  When  the  homologues  of  acetylene  are 
passed  into  a  solution  of  mercuric  chloride 
heated  to  90°- 95°  they  take  up  the  elements  of 
water,  yielding  ketones  (Kutscherow,  B.  17,  13)  : 

CH3.CiCH3  -f  H.,0  =  CH3.CO.CH3. 
Acetylene  itself  yields  aldehyde. 

11.  Ketones,  especially  acetone,  are  formed 
in  the  destructive  distillation  of  wood,  sugar, 
citric  acid,  and  various  other  organic  compounds. 

Properties  mid  Reactions. — The  lower  mem- 
bers of  the  ketone  series  are  liquids,  with  a 
peculiar  ethereal  odour,  boiling  without  decom- 
position. The  higher  homologues,  beginning) 
with  C|;,H.,,jO,  are  crystalline  solids. 

The  ketones  are  isomeric  with  the  aldehydes 
containing  the  same  number  of  atoms  of  carbon. 
They  closely  resemble  the  aldehydes  in  many  ot;- 
their  reactions,  but  are  distinguished  from  them 
by  not  reducing  ammoniacal  silver  solutions. 
Like  the  aldehydes,  many  of  the  ketones  com- 
bine with  the  Iq/drogcn  sulphites  of  the  alkalis 
to  form  crystalline  double  compounds.  The 
rule  given  by  Grimm  {A.  157,  202)  that  only 
those  ketones  combine  with  hydrogen  sodium 
sulphite  which  contain  the  group  CH3.CO,  holds 
very  generally  :  an  exception  is  propione  (di- 
ethyl ketone)  CO(C.,H-).„  which  forms  a  double 
compound,  although  with  difficulty.  These 
compounds  are  used  in  separating  and  purifying 
the  ketones  :  on  treating  the  double  compound 
with  sodium  carbonate  the  ketone  is  liberated.' 
The  ketones,  like  the  aldehydes,  unite  with  hydro- 
cyanic acid  to  form  nitrilcs  o£  hydroxy-acids : 
(CH3).,C0  +  HON  =  (CH.,)-,C(OH).CN  (Urech,  A. 
164,  258  ;  Tiemann  a.  Friedliinder,  B.  14,  1971)  ' 
and  these  nitriles  react  with  ammonia,  yielding 
nitriles  of  amido-acids:  (CH.,).,C(OH).CN  +  NH3 
=  (CH3).C(NH.,).CN  +  H.O    (T.    a.    F.).  —  In, 
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presence  of  caustic  potash,  acetone  unites 
with  chloroform  to  form  acetone-cliloroform 
(CH3),C(OH).CCl3,  which  when  heated  with 
water  to  180^  yields  hydroxy-isobutyric  acid 
and  hydrocliloric  acid  (Willgerodt,  B.  14, 
2451;  16,  1585).  — Sodium  amalgam,  acting 
on  aqueous  solutions  of  the  lietones,  re- 
duces tliem  to  secondary  alcohols ;  thus 
acetone  is  converted  into  isopropyl  alcohol : 
(CH,),C0+II,=  (CH3),CH.0H  (Friedel,  C.  R. 
55,  53).  At  the  same  time,  a  second  reaction 
occurs  in  which  2  mols.  of  the  ketone  are 
united  during  the  process  of  reduction,  forming 
a  tertiary  glycol,  or  pinacone  :  2{CH.,).,C0  +  H., 
=  (CH3),C(0H).C(0H)(Ca,),.— The  ketones  are" 
less  susceptible  of  oxidation  than  the  aldehydes, 
and,  unlike  the  latter,  can  never  yield  by  oxida- 
tion an  acid  containing  the  same  number  of 
carbon  atoms.  They  are  best  oxidised  by  boil- 
ing them  with  a  mixture  of  potassium  bichromate 
and  dilute  sulphuric  acid.  Popoff  {A.  161,  300) 
has  formulated  the  following  rules  regarding  the 
products  formed  in  the  oxidation  of  the  ketones 
— rules  to  which,  however,  there  are  occasional 
exceptions  :  The  ketone  is  broken  up  at  a  point 
between  the  carbonyl  group  and  one  of  the 
alkyl  groups,  the  combined  carbonyl  being  oxi- 
dised to  carboxyl,  and  the  separated  alkyl  being 
oxidised,  if  primary,  to  a  fatty  acid  with  the 
same  number  of  atoms  of  carbon  as  the  alkyl 
itself,  and  if  secondary,  to  a  ketone,  which  may 
in  turn  be  further  oxidised.  If  a  ketone  con- 
tains two  dissimilar  alkyls,  the  carbonyl  group 
will  remain  attached  to  that  carbon  atom  which 
has  most  hydrogen  combined  with  it,  unless  in 
the  case  of  a  tertiary  alkyl  or  a  radicle  of  the 
benzene  series,  when  the  carbonyl  group  will 
remain  in  combination  with  the  non-hydro- 
genated  carbon  atoms.  If  the  two  dissimilar 
alkyls  are  both  primary,  or  both  secondary,  or 
both  tertiary,  the  carbonyl  will  remain  attached 
to  the  alkyl  of  lower  molecular  weight.  The 
following  equations  illustrate  these  rules  : 

CH3.CO.CH3  +  30  =  CH3.C0,H  +  H.CO,H. 
CHa.CO.iCHj.CHj  +  30  =  CHj.CO.H  -1-  CHj.CO.H. 
CH3.CH,.CH2.CO.iCH(CH3)2  -f  20 
=  CH3.Ca,.CH2.C02H  -1-  CO(CH3)2. 
CH3.iCO.C(CH3)3  +  30  =  H.CO2H  +  {CH3)3C.CO,H. 
CH3.iCO.C6H5  +  30  =  H.CO2H  +  C.Hj.COjH. 

In  several  cases,  however,  a  subordinate  reac- 
tion, in  which  the  ketone  is  oxidised  in  a  way 
the  reverse  of  that  predicted  by  the  rule,  occurs 
simultaneously. — Chlorine  and  bromine  give 
substitution  compounds. — Plwsphorus  penta- 
chloride  replaces  the  oxygen  of  ketones  by  two 
chlorine  atoms. — Ammonia  reacts  less  readily 
with  ketones  than  with  aldehydes.  With  acetone 
it  forms  diacetonamine  C^H|3N0,  and  triaceton- 
amine  Cc|H|,NO. — With  hydroxylamvie  in  aque- 
ous solution  the  ketones  yield  the  ketoximes  : 
CH.,.C0.CH3  +  NH,.0H 
=  CH3.C(N.OH).CH3  -I-  HA 

Acetoxime 

The  ketoximes  are  generally  solid  crystalline 
compounds,  volatile  without  decomposition. 
Concentrated  hydrochloric  acid  decomposes 
them  into  hydroxylamine  and  ketone. — In  like 


mmnex phcmjThydrazhie  reacts  with  tba  ketones, 
eliminating  water  and  forming  ketohydrazonea: 
CH3.CO.CH3  -I-  C,H,.NH.NH, 

=  CH3.C(N.NHC,H,).CH3  +  H.O. 

AcetoncpUeiij  Ihydrazone 

The  ketohydrazones  of  the  fatty  series  are  for 
the  most  part  oily  liquids,  which  may  be  distilled 
under  reduced  pressure.  Acids  decompose  them 
into  phenylhydrazine  and  ketones  (E.  Fischer, 

B.  lQ),(jQ\.).— Nitrous  acid  converts  the  ketones 
into  isonitroso-ketones.  The  reaction  occurs 
more  readily,  however,  with  ethereal  salts  of 
nitrous  acid  ;  thus  when  a  mixture  of  amyl 
nitrite  and  acetone  is  warmed  with  hydrochloric 
acid  isonitroso-acetone  is  formed  : 
CH3.CO.CH3  +  C5H,,.O.NO 

=  CH,.CO.CH:N.OH  +  C,H„.OH. 
Sodium  ethoxide  may  be  substituted  for  hydro- 
chloric acid  in  the  foregoing  reaction,  but  in  this 
case  the  sodium  compound  of  the  isonitroso- 
ketone  is  formed  and  must  afterwards  be 
decomposed  by  acetic  acid  (Claisen,  B.  20,  252, 
and  656  ;  Claisen  a.  Manasse,  B.  20, 2194).  The 
isonitroso-ketones  are  also  readily  obtained  by 
the  action  of  nitrous  acid  on  aceto-acetic  acid 
and  its  homologues: 
CH,.CO.CH,.CO,H  -I-  HNO2 

Aceto-acetic  acid 

=  CH  ,.CO.CH:N.OH  +  COj  +  H,0 

Isonitroso-acetone 

(V.  Meyer  a.  Ziibhn,  B.  11,  695  ;  Ceresole,  B.  15, 
1328). — Concentrated  nitric  acid  converts  the 
ketones  into  dinitro-paraflins  :  thus  propione 
CH3.CH,.C0.CH.,.CH3  yields  dinitroethane 
CH3.CH(NO,)2  (Chancel,  Bl.  31,  504).  — The 
ketones  react  with  the  mercaptans,  eliminating 
water  and  yielding  '  mercaptoles '  (thioketatos) ; 
ethyl  thiodimethylketate  is  formed  when  gaseous 
hydrochloric  acid  is  passed  into  a  mixture  of 
acetone  and  mercaptan : 
(CHO.CO  -h  2C,H3.SH  =  (CHs)2C(S.C.,H,)2  +  H^O 
(I3aumann,  B.  18,  887).  The  mercaptoles  are 
liquids,  insoluble  in  water,  not  volatile  without 
decomposition,  stable  towards  alkalis  and  dilute 
acids.  —  Under  the  influence  of  dehydrating 
agents,  such  as  sulphuric  acid,  zinc  chloride, 
hydrochloric  acid,  &c.,  the  ketones  readily 
undergo  condensation,  two  or  more  molecules 
combining,  with  eliminatien  of  water,  to  form  more 
complex  compounds.  Thus  2  mols.  of  acetone 
unite  to  form  mesityl  oxide  (CH,)jC:CH.CO.CH|, 
and  3  mols.  to  form  either  phorone 
(CH3),C:CH.C0.CH:C(CH,),  or  mesitylene  (1,  3, 
5-trimethylbenzene)  C^H.,(CH,)3,  according  as 
2  or  3  mols.  of  water  are  eliminated  in  the 
process. 

Benzene  ketones.  Ketones  of  this  class  may 
either  contain  two  benzene  radicles  directly 
attached  to  carbonyl,  as  in  benzophenone  (di- 
phenyl  ketone)  CbH5.C0.C,.H^,  or  the  carbonyl 
group  may  unite  a  benzene  radicle  and  a  fatty 
radicle,  as  in  acetophenone  (phenyl-methyl- 
ketone)  CgH5.CO.CH3 ;  or  one  or  both  of  the 
benzene  radicles  may  be  attached  to  carbonyl 
by  means  of  a  fatty  group,  as  in  phenyl-benzyl- 
ketone  C^Hs.CO.CHj.C^H-,  or  di-benzyl-ketone 

C,  H,.CH,.C0.CH,.C,H5. 

Preparation. — Many  of  the  methods  already 
described  for  the  preparation  of  the  fatty  ketones 
are  also  applicable  in  the  case  of  the  benzene 
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ketones.  Thus  benzophenone  may  be  obtained 
by  the  distillation  of  a  benzoate: 

(C„H,.CO.O),,=  (C„H,),CO  +  CaCO;,, 
and  acetophenone  by  distilling  a  mixture  of  a 
benzoate  and  an  acetate  : 
(C,H,.CO.O)„Ca  +  {CH3.C0.0),Ca 

=  2C,H,.C0.CH,  +  2CaC0,,. 
Again,  acetophenone  may  be  obtained  by  the 
action  of  benzoyl  chloride  on  zinc  methyl ;  but 
if  it  is  desired  to  introduce  a  benzene  radicle  in 
place  of  the  halogen  of  the  acyl  chloride  the 
mercury  compound  of  that  radicle  must  be  em- 
ployed: C,H..COCl  +  Hg(C,H0., 

=  {C,H,).X30  +  Hg(C„H,)Cl. 
The  benzene  ketones  are  also  formed,  like  the 
fatty  ketones,  by  the  oxidation  of  the  correspond- 
ing secondary  alcohols  : 

(C,H,),CH.OH  +  0  =  (C,H,)  ,C0  -h  11,0  ; 

DiplienylCitibiuol 

and  of  secondary  glycolic  acids  containing 
benzene  radicles  : 

(C,H,),.C(OH).CO,H  +  0 

lieiiziUc  acid  =  (C,HJ,,CO  +  CO.,  +  H,,0  ; 

further,  by  splitting  off  carbon  dioxide  from 
ketonic  acids  of  the  benzene  series : 

C„H,.C0.CH,.C0,H  =  C,H,.CO.CH,  +  CO^. 

Beuzoylacetic  acid 

By  shaking  phenylacetylene  with  sulphuric 
acid  of  75  p.c.  it  takes  up  the  elements  of  water, 
yielding  acetophenone  : 

C,H,.C:CH  +  H.,0  =  C,  H^.CO.CHj 
(Friedel  a.  Balsohn,  BL  [2]  35,  55). 

The  following  modes  of  formation  are  pe- 
culiar to  benzene  ketones  : — 

1.  By  the  action  of  an  acyl  chloride  on  a 
benzene  hydrocarbon  in  presence  of  aluminium 
chloride  :  CH,.C0C1  +  C,  H  =  CH,.CO.C„H.  +  HCl 
(Friedel  a.  Crafts,  A.  Ch.  [6]  1,  507).  In  this 
reaction  the  acid  radicle  always  attaches  itself 
to  a  benzene  nucleus,  and  never  to  a  fatty  group. 
In  like  manner  ketones  containing  two  benzene 
radicles  directly  united  to  carbonyl  may  be 
prepared  by  acting  on  a  benzene  hydrocarbon 
with  carbonyl  chloride  in  presence  of  aluminium 
chloride  :  COCl.,  +  2C,  H„  =  C0(C6H,),,  +  2HC1. 

2.  The  last-mentioned  class  of  ketones  may 
also  be  obtained  by  heating  a  mixture  of  a 
benzene  carboxylic  acid  and  a  benzene  hydro- 
carbon with  phosphorus  pentoxide  : 

C,H-,.CO.OH  +  C II,  =  C,H,.C0.C„H5-f  H,0. 

3.  By  the  oxidation  of  hydrocarbons  in  which 
two  benzene  radicles  are  united  by  a  methylene- 
group  : 

C„H,.CH,.C„H5  +  0,,=  C,H,.CO.C,H,  +  H.O. 

Kctoiic-alcoliols  are  obtained  by  polymerising 
benzene  aldehydes  with  potassium  cyanide  : 

2C,H,.CH0  =  C,H,.CO.CH(OH).C„H,. 

Beuzaldehyde  Benzoin 

Ketone -phenols  are  formed  when  acyl  chlor- 
ides of  the  benzene  series  act  on  phenols  in 
presence  of  zinc : 

C„H,.C0C1  +  C„H,.OH  =  C,H,.CO.C„H,.OH  -i-  HCl. 

^-Hydi-oxybeiizoplieuone 

The  acid  radicle  enters  the  nucleus  of  the 
phenol  iu  tne  para-  position  to  the  liydroxyl 
group. 


Properties  and  Reactions.  —  The  benzene 
ketones  are  liquids  and  solids,  boiling  without 
decomposition  and  having  a  pleasant  aromatic 
odour. 

In  most  of  their  reactions  they  closely  re- 
semble the  fatty  ketones.  Popoti's  rules  {v. 
supra)  apply  to  the  oxidation  of  the  benzene 
ketones :  the  carbonyl  group  always  remains 
attached  to  a  benzene  nucleus  to  which  it  is 
directly  united.  Like  the  fatty  ketones,  the 
benzene  ketones  react  with  hydroxylamine  and 
with  phenyl-hydrazine  eliminating  water  and 
yielding  hydroximes  and  hydrazones.  On  re- 
duction with  sodium-amalgam  they  form  secon- 
dary alcohols ;  but  heating  with  hydriodic  acid, 
or  distillation  with  zinc-dust,  reduces  them  to 
the  corresponding  hydrocarbons: 

(C,H,).,CO  +  2H,    (C„H,),CH,  -f  H,0. 

ijipliunylmethaue 

By  fusion  with  caustic  alkalis  they  yield  a  salt 
of  a  benzene  acid  together  with  a  hydrocarbon  : 

C,H^.C0.C,H,  +  KOH  =  C,H,.CO,,K  +  C,H,. 
They  are  less  subject  than  the  fatty  ketones  to 
undergo  condensation  with  elimination  of  water, 
and  those  which  contain  two  benzene  radicles 
directly  attached  to  the  carbonyl  group  do  not 
exhibit  this  tendency  at  all. 

Only  those  benzene  ketones  combine  with 
hydrogen  sodium  sulphite  in  which  the  car- 
bonyl is  attached  to  two  fatty  groups,  one  of 
which  is  methyl :  thus,  benzyl-methyl-ketone 
C,H,.CH.,.CO.CH,  and  methyl-phenylethyl-ke- 
tone  C,H,.CH,,.CH_,.CO.CH,  form  double  com- 
pounds; acetophenone  C.H^.CO.CHj  does  not. 

Diketones.  The  diketones  contain  two  car- 
bonyl groups  attached  to  hydrocarbon  radicles. 
It  the  two  carbonyl  groups  are  directly  united, 
the  compound  is  an  a-diketone ;  if  they  are 
united  by  a  carbon  atom,  it  is  a  ;8-diketone  ;  if 
by  a  chain  of  two  carbon  atoms,  a  7-ketoiie,  and 
so  on. 

Some  of  the  diketones,  such  as  benzU 
C„H-,.C0.C0.C,H3,  have  been  known  for  a  con- 
siderable time  ;  but  the  majority  are  of  receni 
discovery.  Their  chief  interest  lies  in  the  case 
with  which  the  two  carbonyl  groups  may  be 
made  to  condense  with  one  or  more  molecules 
of  some  other  substance  to  form  closed-chain 
compounds.  In  this  way  glyoxalines,  quinolines, 
pyrazoles,  furfurans,  pyrrholes,  thiophens,  and 
similar  compounds  have  been  prepared. 

a-Diketones.  These  may  be  regarded  as 
homologues  of  the  dialdehyde(7Zyoj-rt/,CHO.CHO. 
They  may  be  obtained  by  the  action  of  chlorine, 
or,  better,  of  nitric  acid,  on  a-ketone-alcohols  : 

C„H,.CO.CH(OH).C,H,-(-  0 

Benzoin 

=  C„H,.CO.CO.C,H,  -f  H  O 

Beuzil 

(Laurent,  A.  Ch.  [2]  69,  402;  Zinin,  A.  31, 
188).  By  hydrolysing  the  isonitrosoketones  by 
boiling  them  with  dilute  sulphuric  acid  : 

CH3.C0.C(N.0H).CH,  +  H,0 

Isonitroso-ethvlmetliyl  ketone 

=  CHj.CO.CO.CHs  +  NHj.OH 

Diacctyl 

(Von  Pechmann,  B.  21,  1411). 

The  benzenoid  a-diketones  react  with  caustic 
potash  to  form  secondary  glycolic  acids,  the  two 
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hydrocarbon  radicles  attaching  themselves  to 
the  same  carbon  atom: 

C,H,.C0.C0.C,H5  +  KOH  =  (C„H,),C(OH).CO,K 

Beuzil  Potajsium  beiizilate 

(diplienylglycolate) 

(Liebig,  A.  25,  25 ;  Zinin,  A.  31,  329).  In  like 
manner  glyoxal  yields  glycolic  acid.  The  fatty  a- 
diketones,  however,  condense  to  form  quinones 
(q.  v.). — a-Diketones  react  with  2  mols.  of  hy- 
droxylamine  to  form  dihydroximes.  Benzil  di- 
hydroxime  is  remarkable  as  occurring  in  three 
isomeric  modifications,  all  of  the  formula 
C,H,.C(N.OH).C(N.OH).C,H,,  an  isomerism 
which  is  explained  by  Victor  Bleyer  by  means  of 
tridimensional  formulffi  (Auwers  a.  V.  Meyer,  B. 
22,  705;  c/.  also  Hantzsch  a.  Werner,  i3.  23,  11). 
These  three  hydroximes,  when  heated,  part  with 
water,  yielding  in  each  case  the  same  closed- 
chain  compound  —an  anhydride: 
C,H,.C:N. 

I  >o 

C„H,.C:N/ 

(Auwers  a.  V.  Meyer,  B.  21,  810).— With  o- 
diamines  the  a-diketones  yield  quinoxalines 
(azines) : 

CH3.C,H3/giJ^  +  I 

V^^-  CO.C.Hj 

m-j).ToluyIene-  Beuzil 
diamine 

=  CH3.C,H3<  I  II  +2H,0 

Diphenyltoluquiuoxaaue 

(Hinsberg,  B.  17,  322  ;  cf.  Witt,  B.  19,  915).  For 

an  account  of  the  behaviour  of  a-diketones  with 
aldehydes  and  ammonia  v.  vol.  i.  p.  405. 

0-Dikctones.  The  lowest  member  of  this 
series  which  is  a  true  diketone  and  not  a  di- 
aldehyde  is  acetyl-acetone  CH3.C0.CH,.C0.CH.,. 
By  the  action  of  aluminium  chloride  on  acetyl 
chloride  a  crystalline  substance  of  the  formula 
CivHuO^Al.^Clj  is  formed,  which,  on  treatment 
with  water,  evolves  carbon  dioxide  and  yields 
acetyl-acetone  (Combes,  C.  R.  103,  814).  A 
general  method  for  the  preparation  of  ;3-diketones 
consists  in  acting  on  a  mixture  of  a  fatty  or  a 
benzene-fatty  ketone  and  the  ethyl  salt  of  a 
carboxylic  acid  with  sodium  ethoxide.  The 
latter  substance  produces  condensation  between 
the  ethereal  salt  and  the  ketone  with  elimina- 
tion of  alcohol : 

C,H,.C0.0aH5  +  CH3.CO.CH3 
Etbyl  benzoate  Acetone 

=  C,H,.C0.CH,.C0.CH3  +  C,H,.OH. 

Bcnzoyl-acetoue 

In  reality  it  is  the  sodium  compound  of  benzoyl- 
acetoneO,H,.CO.CHNa.CO.C,H3  which  is  formed, 
and  it  is  necessary  to  decompose  this  compound 
with  carbon  dioxide  in  order  to  obtain  the  free 
diketone  (Claisen,  B.  20,  655).  Di-acyl  deriva- 
tives of  acetic  acid  are  decomposed  on  boiling 
with  water,  eliminating  water  and  generating 
^  •diketones : 

(C,H,.CO)XH.CO,H=  (C,H5.C0),,CH,  +  CO^ 

Dibenzojlacetio  acid  Dibeuzoylmettiane 

(Baeyer  a.  W.  H.  Perkin,  jun.,  B.  16,  2128 ;  E. 
Fischer  a.  Kuzel,  B.  16,  2239). 

The  methylene  group  in  the  ;8-diketone3  is 
attached  to  two  electro-negative  carbonyl  groups. 


For  this  reason  one  atom  of  hydrogen  In  this 
group,  like  the  hydrogen  in  the  methylene  group 
of  aceto-acetic  ether  or  malonic  ether,  is  re- 
placeable by  an  alkali  metal  when  presented  to 
it  in  the  form  of  an  ethoxide.  By  treating  the 
alkali  compound  thus  obtained  with  the  halogen 
compound  of  an  alkyl  or  acid  radicle,  the  radicle 
can  be  introduced  in  place  of  the  alkali  metal ; 

(C,H3.C0),CHNa  +  C,H,.C0C1 

Sodium  dibenzoyl-  Benzoyl 
methane  chloride 

=  (C,H5.C0)3CH  +  NaCl  (Baeyer  a.  Perkin,  I.e.). 

Tribcnzoylmethane 

The  j8-diketones  react  with  1  mol.  of  phenyl- 
hydrazine  eliminating  2  mols.  of  water,  and 
forming  pyrazoles  : 

CH3.CO.CH,,.CO.CH3 -)- C.H^.NH.NHj 

Acetyl-acetone  Phenylhjdrazine 

N 

=  /\ 

N  C.CH3 

II       II  +2H,0 
CH3.C  —  CH 

Phenyldimethyl- 
pyrazole 

(Knorr,  B.  20,  1104). — Aniline  reacts  with  ;8-di- 
ketones  in  two  stages :  thus  when  benzoyl- 
acetone  is  heated  with  aniline  at  150-'  the 
two  substances  first  unite,  parting  with  1  mol. 
of  water:  C,H..CO.CH.,.CO.CH,  +  C„H,.NH, 
=  C,H,.C0.CH,.C(N.C„H,,).CH3  +  H,,0  ;  and  when 
the  compound  thus  obtained  is  heated  with  con- 
centrated sulphuric  acid,  it  parts  with  a  second 
mol.  of  water,  forming  a  quinoline  derivative  : 

9^^^  C.H. 


CO 

\. 


CH„ 


CylT^  C.CH3 

\  // 

N 


/  ^CH 

^<^-\  C.CH3 

\  // 

N 

o-Methyl-y-phenylquinoIlne 

(C.  Beyer,  B.  20,  1770).  This  is  a  general 
method  for  the  preparation  of  quinolines  con- 
taining alkyls  in  the  a-7-positions. 

■y-Diketones. — In  these  compounds  the  two 
carbonyl-groups  are  united  by  an  ethylene 
radicle.  The  lowest  member  of  the  series,  aceto- 
nyl-acetone,  was  obtained  by  Paal  {B.  18,  68) 
by  heating  p3rrotritaric  acid  with  water  at 
150°-160° : 

CH  — C.CO^H 

II  II 

CH3.C     C.CH3  -hn,o 

\/ 
o 

=  CH3.CO.CH,.CH,.CO.CH3  +  CO ,.  Acetophen. 
one-acetone  is  obtained  by  heating  acetophen< 
one-aceto-acetic  acid  (prepared  by  acting  with 
bromacetophenone  on  sodaceto-acetic  ether,  and 
hydrolysing  the  etlier  thus  formed) ; 

CH,.C0.CH.CH2.C0.C,Hs 
I 

CO.,H 

=  CH3.CO.CH2.CH2.CO.C,H,-fC02  (Paal,  B.  16, 
2865). 

By  treatment  with  dehydrating  agents,  such 
as  fuming  hydrochloric  acid  or  acetic  anhy- 
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dnde,  the  -y-diketones  are  converted  into  fur- 
furans.  It  is  suppoi;ed  that  in  this  reaction  the 
diketone  first  forms  a  '  lahile  '  modification  con- 
taining two  hydroxyl  groups,  and  tliat  tliis  then 
parts  with  water  to  form  the  furfuran : 

CH-CH 
CH,-CH,  II  II 

I        I  =   CJI,.C  C.CH3 

C,H,.CO     CO.CH3  I  I 

OH  OH 

Acetophenonc-aoetone        '  Labile '  modiflcatiou 

CH— CH 

II  II 

=  C,H5.C      C.CH3  +H,0 

\/ 
O 

Phenylmethyl-furfuran 

(Paal,  B.  17,  275G).  An  unsaturated  ketone 
isomeric  with  phenyhncthylfurfuran  is  formed 
at  the  same  time. — PhosjAorus  pcntasulphida 
converts  7-diketones  into  thiophens,  whilst  with 
ammonia  they  yield  pyrroles,  the  reaction  in 
both  cases  being  supposed  to  be  preceded  by  the 
above-mentioned  transformation  of  the  diketone 
into  its  '  labile  '  modification  : 

CH— CH 
II  II 

5C,H,.G      C.CH3  +  P2S4 

OH  OH 
•Labile '  acetophenone- 

acetone 

CH— CH 

II  II 

-  5C,H,.G      C.CH3  +  2H3PO.  +  2H,0 

\/ 

S 

Phenylmetliylthiophen 

and 

CH-CH 
II  II 

C,H,.0      C.CH3  +  NH3  . 

I  I 
OH  OH 
CH— CH 

II  II 

1=  C,H,.C      C.CH3  +  2H,0 

\/ 
NH 

Phcnylmetliylpyrrole 
(Paal,  B.  18,  367). 

An   unsaturated    7-diketone,  anhydraceto- 
plicnonchenzil  {a0-dibcnsoijlstijrolene)  is  formed 
by  the  action  of  caustic  potash  on  a  mixture 
of  benzil  and  acetophenone  : 
C,H,.CO 

I    +  CH^.CO.C^Hs 
C,H..CO 

C„H,.C:CH'.C0.C„H5 
=  I  +H.,0  (Japp  a.  Miller, 

C,H,.C0 
C.  J.  47,  35). 

Quinones.  If  the  two  carbonyl  groups  of  a 
diketone  occur  in  a  closed  chain  of  six  carbon 
atoms,  the  resulting  compound  belongs  to  the 
class  of  the  quinones.  This  group  of  diketones 
will  be  treated  of  separately  [v.  Quinones). 

Triketones.  A  triketone  in  which  the  three 
carbonyl  groups  are  directly  united  has  been  ob- 
tained in  the  following  manner  (von  Pecli- 
mann,  B,  22,  852):  Dibenzoylbromomethane 


C„H,.CO.CnCr.CO.C,n-  (prepared  by  the  action 
of  bromine  on  dibonzoylmethane,  v.  supra)  is 
converted  by  treatment  with  potassium  acetate 
into  the  acetate  ,  of  dibenzoylcarbinol 
C„H,.CO.CH(OC.,H,0).CO.C„H-,,  which,  when  bro- 
minated,  yields  C„H,.C0.C]3r('0C,H.,0).C0.C,,H3. 
When  this  compound  is  heated  above  its  melting- 
point  ( 101-5 -')  it  breaks  up  into  acetyl  bromido 
and  diphenyltrikctone : 

C„H,.CO.CBr(OC.,H,0).CO.C,H, 

=  C,H,0Br  f  C,H,.C0.C0.C0.C„H5- 
Diphenyltriketone,  like  some  other  com- 
pounds in  which  a  carbonyl-group  is  situated 
between  two  electro-negative  groups,  unites  with 
1  mol.  of  water  to  form  a  hydrate  ;  this  has  pro- 
bably the  constitution  C„Hj.C0.C(0H),.C0.C„H,. 

Theformation  of  anothertriketone,  tribemoyl- 
mefhanc,  in  which  the  three  carbonyl-groups  are 
attached  to  the  same  carbon  atom,  has  already 
been  referred  to.  F.  E.  J. 

DIKETO-PENTANE  v.  Methyl  ethyl  dike- 

TONE. 

a/3-DIKETO-PROPYL-BENZENE  v.  Phenyl- 

METnYL-DIKETON'E. 

KINIC  ACID.    Synonym  of  Quinic  acid. 

KINO.  The  dried  juice,  obtained  from  incisions 
in  the  trunk  of  Pterocarpus  marsupium  (Mala- 
bar). The  name  has  also  been  given  to  the  dried 
juice  from  other  trees,  e.g.  Eucalyptus  rcsinifcra 
(Australia),  Pterocarpus  erijiaccns,  and  Cocco- 
loba  uvifera  (America).  Kino  greatly  resembles 
catechu,  and  is  used  in  dyeing  and  in  medicine. 
It  occurs  in  small  brittle  opaque  reddish-black 
fragments,  partly  soluble  in  water,  almost  en- 
tirely soluble  in  alcohol,  insoluble  in  ether.  It 
has  no  odour,  but  a  very  astringent  taste.  Used 
in  medicine  as  an  astringent.  It  gives  off  pyro- 
catechin  when  distilled  (Eissfeld,  A.  92,  101). 
Potash-fusion  forms  phloroglucin  and  protoca- 
techuic  acid  (Hlasiwetz,  A.  181, 122;  Stenhouse, 
A.  177,187).  Kino  contains  kinoin  and  kino-red 
and  other  bodies.  Kinoin  has  been  described  as 
a  '  tannin  '  (Bergholz,  cf.  Etti,  B.  17,  2241). 

Kinoin  C||H|,,0„.  Occurs  together  with  kino- 
red,  &c.,  in  gum  kino,  from  which  it  is  extracted 
by  first  boiling  with  dilute  HCl,  and  then  ex- 
tracting the  solution  with  ether ;  yield  li  p.c. 
(Etti,  B.  11,  1879).  Colourless  prisms.  Sl.  sol. 
cold,  readily  sol.  hot,  water.  On  heating  to  120° 
it  gives  kino-red  (C.j^H._,_,0||).  On  heating  with 
HCl  to  130°  it  is  decomposed  into  methyl  chlor- 
ide, pyrocatechin,  and  gallic  acid. 

Kino-red  C,,H.,0,,.  [1G0°-170°].  A  red 
resin  occurring  in  kino  and  left  undissolved 
when  it  is  boiled  with  dilute  HCl.  It  is  also 
formed  by  heating  kinoin.  It  is  sl.  sol.  water,  v. 
sol. alcohol.  FeCl;,  gives  adirtygreen  colouration. 
It  dissolves  in  alkalis.  It  ppts.  a  solution  of 
gelatin.  On  fusion  it  yields  a  red  amorphous 
anhydride  C2.,H._,|,0,o,  which  also  ppts.  a  solution 
of  gelatin.  The  anhydride  is  also  formed  by 
beating  kino-red  with  dilute  HClAq.  Kino-red 
yields  phenol  and  pyrocatechin  when  distilled. 

KOSIN  CjiHjsO.o.  [142°].  Obtained  from 
cusso  or  kousso,  the  dried  flowers  of  the  Abys- 
sinian koso  tree  (Hagenia  Abyssinica),  used  by 
the  inhabitants  as  a  remedy  against  tape  worm 
(Fliickiger  a.  Buri,  Ar.  Ph.  [3]  5,  193  ;  Ph.  [3] 
5,  562).  The  anthelmintic  properties  of  koso 
seem  to  be  due  to  kosin.  Sulphur-yellow  tri- 
metric  crystals.     Nearly  insol.  water,  v.  sol. 
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alcohol,  ether,  benzene,  CS;,  chloroform,  and 
IIOAc.  Dissolves  in  aqueous  alkalis  and  Na^CO:,, 
and  is  reppd.  by  acids.  FeCl^  colours  its  alcoholic 
solution  permanently  red.  Cone.  H^SO^  does  not. 
decompose  it  at  15°,  but  on  warming  it  forms 
isobutyric  acid  and  a  red  amorphous  body 
C„H2|0,„(?).  Potash-fusion  gives  formic,  butyric, 
and  oxalic  acids.  Sodium-amalgam  yields  a 
volatile  oil  C.;,H„.0^  and  an  amorphous  yellow 
substance  (C^H^OJi. 


Acetyl  derivative  CjiHjjAc^Ojj.  From 
kosin  and  Ac„0. 

KOUMISS' V.  Milk. 
KYANETHINE  v.  Ctanethine. 
KYANPHENINE  v.  Ctaphenine. 
KYANPROPINE  v.  Ctanpropine. 
KYNUKENIC  ACID  v.  Oxy-qdinoli.ne  car- 

BOX'XLIC  ACID. 

KYNURIC  ACID  v.  Cyndtiic  acid. 
KYNURIN  V.  OxY-QuiNOLiNE. 


lABURNINE.  An  alkaloid  said  to  occur 
along  with  cytisine  in  laburnum  seeds  (Huse- 
mann  a.  Marm6,  Z.  [2J  1,  IGl ;  6,  G77).  Light 
crystalline  groups  of  monoclinic  prisms;  v.  sol. 
water,  si.  sol.  alcohol,  nearly  insol.  ether. 

LAC.  A  substance  surrounding  the  eggs  of 
Coccus  lacccE  on  the  twigs  of  various  trees  in 
Bengal  and  Sumatra.  These  twigs  are  called 
stick-lac.  The  lac  is  removed  by  melting  and 
squeezing  through  canvas,  when  the  hardened 
drops  are  known  as  seed-lac.  After  bleaching 
by  chlorine  or  charcoal  and  making  into  sticks 
it  is  known  as  shell-lac  or  shellac.  Lac  is  used 
for  making  sealing-wax,  varnishes,  and  a  red 
dye  called  lac  dye.  Lac  contains  08  to  88  p.c. 
resin  (about  half  of  which  is  soluble  in  ether),  a 
small  quantity  of  wax  and  of  a  red  dye,  and  a 
larger  quantity  of  a  substance  insoluble  in  alco- 
hol. The  wax  [GO°J  contains  ceryl  and  myricyl 
alcohols  and  their  stearic,  palmitic,  and  oleic 
ethers  (Benedikt  a.  Ulzer,  ill.  9,  579).  Shellac 
may  be  freed  from  wax  by  dissolving  in  boiling 
dilute  Na.CO,,  filtering,  and  pi5g.  with  HCl.  If 
the  boiling  be  continued  too  long,  liquid  shellac 
is  produced.  Shellac  freed  from  wax  gives 
azelaic  acid  when  oxidised  by  KMnOj  (Benedikt 
a.  Ehrlich,  M.  9,  103). 

Liquid  shellac  C|,jH.„0|o.  Formed  by  boiling 
shellac  (1,000  g.)  with  NaOH  (300  g.)  and  water 
('20,000g.)  for  2  hours.  When  cold,  sulphuric 
acid  is  added  and  the  liquid  shaken  with  ether 
(B.  a.  E.).  Thick  liquid ;  insol.  water,  v.  sol. 
alcohol  and  ether.  Forms  salts  with  Pb,  Ag,  Zn, 
Ba,  and  Ca. — G^Jl-„yLg.,0^^ :  amorphous,  v.  sol. 
water;  ppd.  on  heating,  but  redissolves  on 
cooling. 

Lacca'ic  acid  C|„H,,0„(?).  Obtained  from  lac 
dye  by  treating  with  HClAq,  filtering,  boiling  the 
residue  with  water,  ppg.  the  solution  with  lead 
acetate,  and  decomposing  the  pp.  with  H.^S  (R.  E. 
Schmidt,  B.  20,  1285).  Brownish-red  powder 
composed  of  minute  tables  (from  alcohol-ether), 
m.  sol.  alcohol,  si.  sol.  water,  nearly  insol.  ether, 
insol.  benzene.  Decomposes,  without  previous 
fusion,  at  about  180°.  Alkalis  form  a  crimson 
solution  which  has  an  absorption  spectrum  like 
that  of  carminic  acid.  Baryta  gives  a  violet  pp. : 
FeSO^  a  black  pp. :  FeCl3  a  black  colouration 
only.  It  reduces  ammoniacal  AgNO^,  but  not 
Fehling's  solution.  Cone.  HNO3  yields  picric 
and  oxalic  acids.  Cone.  HClAq  at  180°  forms  a 
substance  C.^HuO,,.  Laccaic  acid  dyes  like 
carminic  acid,  but  its  solution  in  H.SO,  shows  a 
dillerent  absorption  sx^ectrum. — KjC,uHj,0|j  (dried 


at  100°) :  flocculent  pp.  formed  by  adding  alco- 
holic potash  to  an  alcoholic  solution  of  the  salt. 
BaC,i;H,„08 :  brownish-red  pp.  formed  by  adding 
NH3  and  BaCl,. 
LACMOID. 

Preparation. — 1.  A  mixture  of  resorcinol 
(20  pts.),  sodium  nitrite  (I  pt.),and  water  (1  pt.) 
is  slowly  heated  to  110°,  at  which  temperature  a 
vigorous  reaction  sets  in,  the  melt  is  then  kept 
at  115°-120°  till  it  has  become  quite  blue  and 
the  evolution  of  NH.,  has  ceased  (Traub  a.  Hock, 
B.  17,  2015).— 2.  By  the  action  of  H,0.^  on  am- 
moniacal resorcin  solution  (Wurster,  B.  20, 
2933j.— 3.  By  fusing  resorcin  (15  g.)  with  KNOj 
(18  g.)  (Benedikt  a.  Julius,  M.  5,  534). 

Properties. — Glistening  brown  powder.  It 
is  easily  soluble  in  methyl,  ethyl,  and  amyl  al- 
cohols, acetone,  acetic  acid,  andphenol,  less  easily 
in  ether  and  water,  insoluble  in  benzene  and 
petroleum-spirit.  It  dissolves  in  strong  HCl  or 
H..SO4  with  a  blue  colour.  It  decomposes  below 
200°. 

Lacmoid  differs  from  litmin,  the  colouring 
matter  of  litmus,  in  being  soluble  in  strong 
alcohol.  Litmin  is  insoluble  in  strong  alcohol, 
though  soluble  in  dilute  (50  p.c.)  spirit.  The 
solution  of  litmin  in  50  p.c.  alcohol  is  bleached 
after  a  time,  while  that  of  lacmoid  retains  its 
colour  for  months.  The  absorption  spectra  of 
the  two  substances  do  not  differ  markedly  (Hart- 
ley, B.  Dublin  Sac.  5,  169). 

LACTAM.    The  anhydride  of  an  amido-  acid 

R"(NHJ(CO,H)  containing  the  group  RXnH/" 
(Baeyer,  B.  15,2102). 

LACTAMIC  ACID  is  a-AiiiDO-PEOPiONiC  acid. 

Di-lactamic  acid  is  o-Imido-di-propionic  acid. 

LACTAMIDE  v.  Amide  of  Lactic  acid. 

LACTARIC  ACID  C,.,R,„0,.  Prepared  by 
pressing  the  juice  out  of  the  mushroom  {Lac- 
tariiis  piperatus)  and  extracting  the  residue  with 
ether  or  boiling  alcohol  (Chuit,  Bl.  [3]  2,  153). 
White  leaflets  (from  alcohol) ;  v.  sol.  hot  alcohol, 
ether,  CHCl.,,  CS.j,  and  benzene,  v.  si.  sol.  cold 
alcohol  and  petroleum  spirit,  insol.  water. 

Salts. — NaA' :  greasy  scales,  decomposing 
at  250°. — KA' :  silvery  scales,  decomposing  at 
245°  without  melting. — KHA', :  silky  scales. 
[115°j.— NHjA':  [92°J;  white  leaflets,  decom- 
posed by  boiling  water.— CaA'^:  scales.  When 
distilled  it  forms  the  ketone  (CuH„g),CO  [82°].— 
BaA'o :  white  amorphous  pp.  Insol.  water,  alco- 
hol, and  ether.— PbjHA'j.  [114°J.  Thin  trans- 
parent leaflets. 
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'  Methyl  ether  Mek'.  [38°].  White  scales. 
Bol.  ligroin  and  ether. 

Ethyl  ether  EtA'.  [.36°].  White  scales. 
V.  sol.  warm  alcohol,  ether,  chloroform,  and  CS,. 

Amide  C„H,„O.NH,.  [108°].  Trimetri'c 
needles. 

LACTIC  ACID  C;,H„Oai.e.CH,.CH(OH).CO,H. 

a-Oxy-proinonic  acid.  Ethylidcne-lactic  acid. 
Fermentation  lactic  acid.  Mol.  w.  90.  S.G.  "f 
1-2403  (Briihl);  Y'  1-2485  (Mendelteff,  C.  R.  50, 
52).    A'/9=  1-4469.  =31-18. 

Isoincrides. — Lactic  acid  is  isomeric  with 
hydracrylic  acid,  and  appears  to  be  chemically 
identical  with  sarcolactic  acid  {v.  infra). 

In  1863  Wislicenus  got  from  ethylene  chlor- 
hydrin  and  KCN,  by  saponifying  the  product,  a 
lactic  acid  which  formed  a  crystalline  zinc  salt 
ZnA'.^  2aq.  He  called  it  ethylene  lactic  acid, 
thought  it  was  identical  with  Liebig's  sarco- 
lactic acid  {A.  128,  4).  Dossios  {A.  146,  168) 
said  that  sarcolactic  acid  gave,  on  oxidation, 
malonic  acid.  Wislicenus  held  {A.  167,  346) 
that  his  ethylene  lactic  acid  was  not  hydracrylic 
acid,  for  by  the  action  of  HI  he  was  unable  to 
obtain  ;8-iodo-propionic  acid.  He  said  also  that 
his  ethylene  lactic  acid  difieredfrom  sarcolactic, 
although  it  accompanied  sarcolactic  acid  in 
extract  of  meat.  Erlenmeyer  {A.  191,  261) 
showed  that  Wislicenus's  ethylene  lactic  acid 
from  glycol  chlorhydrin  is  hydracrylic  acid,  and 
could  be  converted  by  HI  into  ;3-iodo-propionic 
acid.  The  acid  accompanying  sarcolactic  acid 
is,  according  to  Siegfried  (£'.  22,2711)  the  acetyl 
derivative  of  lactic  acid. 

Occurrence— 1.  Discovered  by  Scheele  in 
sour  milk  and  first  recognised  as  a  peculiar  acid 
by  Berzelius.— 2.  In  opium  (Smith,  Ph.  [2]  7, 
60  ;  Buchanan,  B.  3,  182). 

Formation. — 1.  by  the  lactic  fermentation 
of  milk-sugar,  cane-sugar,  or  glucose  {v.  Fer- 
mentation, vol.  ii.  p.  543). — 2.  By  the  oxidation 
of  propylene  glycol  by  the  oxygen  of  the  air  in 
presence  of  platinum-black  (Wurtz,  A.  105,  206  ; 
107,  192).— 3.  By  boiling  o-chloro-propionic 
acid  with  water  and  Ag„0  (Wurtz,  A.  Ch.  [3] 
59,  165;  Buff,  A.  140,  i56).  In  like  manner 
from  a-bromo-propionic  acid  (Friedel  a.  Ma- 
chuca,  A.  120,  286). — 4.  By  the  action  of  nitrous 
acid  upon  alanine  (Strecker,  A.  75,  27,  42). — 
5.  By  the  reduction  of  pyruvic  acid  by  sodium- 
amalgam  (Wislicenus,  A.  126,  227)  or  with  zinc 
in  presence  of  dilute  acetic  acid  (Debus,  C.  J. 
16,  260). — 6.  From  aldehyde  by  conibination 
with  HCy  and  saponification  of  the  resulting 
nitrile  (Wislicenus,  A.  128,  6  ;  Simpson  a.  Gau- 
tier,  A.  146,  254). — 7.  By  heating  di-chloro- 
acetone  with  a  large  quantity  of  water  at  200° 
(Linnemann  a.  Zotta,  A.  159,  247).— 8.  By  boil- 
ing glucose  with  aqueous  NaOH  (Hoppe-Seyler, 
B.  4,  346).— 9.  When  glucose  (20  g.)  is  allowed 
to  stand  with  potash  (40  g.)  and  water  (200  c.c.) 
at  40°  in  a  flask  loosely  plugged  with  cotton 
wool,  it  is  converted  within  24  hours  into  lactic 
acid  (8  g.)  and  another  acid,  soluble  in  alcohol 
(Nencki  a.  Sieber,  J.  pr.  132,  499).  Lactic  acid 
may  possibly  be  thus  formed  in  animals  from 
sugar.  The  decomposition  occurs  even  in  very 
dilute  solutions,  thus  even  9  g.  of  glucose  and 
9  g.  of  potash  dissolved  in  3  litres  of  water  and 
kept  at  35°-40°  are  converted  in  10  days  into 
potassium  lactate.    Na^COj  does  not  decompose 


sugar  at  40°,  nor  does  NH.„  but  NaOH, 
NMe|OH  and  neurine  do  convert  it  into  lactic 
acid.  Creatinine  and  guanidine  produce  no 
lactic  acid.  Milk  sugar  and  maltose  behave  like 
glucose.  Lactic  acid  is  formed  when  glucose 
(dextrose)  (1  pt.),  water  (10  pts.)  and  KOH 
(2  pts.)  are  left,  even  in  an  atmosphere  of  hy- 
drogen, for  48  hours  at  35°.  No  sugar  is  left 
(Nencki  a.  Sieber,  J.  pr.  [2]  26,  1 ;  Kiliani,  B. 
15,  701). — 10.  By  heating  cane-sugar  with  baryta 
at  150°  (Schiitzenberger,  Bl.  [2]  25,  289).— 
11.  Among  the  products  of  the  distillation  of 
glycerin  with  KOH  (Herter,  B.  11,  1167),  and 
formed,  together  with  formic  and  oxalic  acids, 
by  boiling  glycerin  with  potash  solution  (Debus, 
A.  109,  229). 

Preparaticm. —  1.  The  filtered  solution  of 
sour  whey  evaporated  nearly  to  dryness,  in 
strong  alcohol,  is  mixed  with  alcoholic  tartaric 
acid,  as  long  as  any  precipitate  of  tartrate  of 
potassium,  sodium,  and  calcium  is  formed ;  the 
liquid  decanted  after  24  hours,  and  evaporated; 
the  residue  dissolved  in  water ;  the  solution 
digested  with  carbonate  of  lead,  till  lead  dis- 
solves in  it ;  the  filtrate  evaporated,  neutralised 
with  carbonate  of  barium,  again  filtered,  and 
diluted  with  water ;  the  whole  of  the  barium 
precipitated  with  sulphate  of  zinc;  and  the  fil- 
trate evaporated  till  lactate  of  zinc  crystallises 
out  (Berzelius,  Lchrb.  Ausg.  5,  v.  241). — 
2.  Three  kilos  of  cane-sugar  and  15  g.  of  tartaric 
acid  (which  serves  to  invert  the  cane-sugar) 
are  dissolved  in  13  kilos  of  boiling  water ; 
I5  kilos  of  levigated  chalk  added  after  two 
days,  together  with  60  g.  of  stinking  cheese, 
suspended  in  4  kilos  of  sour  milk  (decaying 
cheese  favours  the  production  of  lactic  acid 
and  retards  its  conversion  into  butyric  acid)  ; 
the  mixture  set  aside  at  a  temperature  between 
30°  and  35°,  and  well  stirred  every  day  till,  in 
the  course  of  six  or  eight  days,  it  is  converted 
into  a  stiff  paste  of  lactate  of  calcium  ;  this 
paste  is  boiled  for  an  hour  with  15  g.  of  quick- 
lime and  10  kilos  of  water  ;  the  solution  strained 
through  a  cloth  filter  and  evaporated  to  a  syrup  ; 
the  crystalline  mass,  which  forms  in  four  days, 
pressed,  first  by  itself,  then  three  or  four  times, 
after  having  been  each  time  stirred  up,  with  i 
of  its  weight  of  cold  water ;  and  the  lactate  of 
calcium  thus  purified  is  dissolved  in  twice  its 
weight  of  boiling  water.  To  the  solution  of  every 
32  pts.  of  the  calcium  salt  there  is  then  added  a 
mixture  of  7  pts.  oil  of  vitriol  and  7  pts.  water; 
the  lactic  acid,  while  still  hot,  is  strained  through 
linen  to  separate  it  from  sulphate  of  lime ;  the  fil- 
trate obtained  from  7  pts.  of  oil  of  vitriol  is  boiled 
with  lj|  pts.  carbonate  of  zinc  for  a  quarter  of 
an  hour  (by  longer  boiling  a  very  sparingly  solu- 
ble basic  salt  is  formed)  ;  the  liquid  is  filtered 
boiling  hot ;  the  colourless  crystalline  grains  of 
lactate  of  zinc,  which  separate  on  cooling,  are 
freed  from  sulphuric  acid  by  washing  with  cold 
water  ;  and  additional  quantities  of  crystalline 
grams  are  obtained  by  evaporating  the  mother- 
liquor  almost  to  the  end.  Lastly,  1  pt.  of  the. 
zinc  salt  is  dissolved  in  7^  pts.  of  boiling 
water;  sulphuretted  hydrogen  passed  through 
the  solution  as  long  as  sulphide  of  zinc  is  pre- 
cipitated ;  and  the  filtrate  boiled  and  evaporated 
on  the  water-bath  to  a  syrup,  whereupon  8  pts. 
of  the  zinc  salt  yield  5  pts.  of  syrupy  lactio 
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acid  (Bensch,  A.  Gl,  171).  By  this  process, 
100  pts.  of  cane-sugar  yield  117  pts.  of  lactate 
of  calcium,  which,  if  the  sugar  was  white,  is 
colourless,  and  does  not  require  to  be  purified 
by  pressure  (c/.  Engelhardt  a.  Maddrell,  A.  G3, 
83  ;  70,  241 ;  Boutron  a.  Fremy,  J.  Ph.  27,  341). 

3.  Lautemann  (^4.  113,  242)  recommends  the 
following  modification  of  Benscli's  process  of 
preparation  : — Eetaining  the  proportions  of 
sugar,  tartaric  acid,  milk,  and  cheese  indicated 
by  the  latter,  he  takes  one-third  more  water, 
uses  1,200  g.  oxide  of  zinc  (commercial  zinc- 
white)  instead  of  levigated  chalk,  and  keeps  the 
temperature  as  constantly  as  possible  between 
40°  and  45^  during  the  fermentation.  After 
eight  or  ten  days,  the  inside  of  the  vessel  is 
lined  with  white  crystals  of  lactate  of  zinc,  which 
can  be  obtained  pure  by  one  or  two  crystalli- 
sations from  boiling  water.  The  lactic  acid 
prepared  from  the  zinc  salt  generally  contains 
mannite,  which  does  not  completely  crystallise 
out  from  the  concentrated  acid.  To  separate 
this,  the  aqueous  acid  is  shaken  up  with  ether, 
and  then  the  ethereal  layer  is  pipetted  off  and 
evaporated :  it  then  leaves  pure  lactic  acid.  — 

4.  The  following  mixture  is  recommended  by 
C.  0.  Harz  {Vicrtcljahrsschrift  pr.  Pharm.  20, 
601) ;  3  pts.  milk-sugar,  3G  pts.  ordinary  water, 
0'5  to  0'75  pt.  flour  containing  a  large  propor- 
tion of  gluten,  a  little  beer-yeast,  6  pts.  of  soda- 
crystals,  or  3  pts.  of  sodium  bicarbonate.  When 
the  fermentation  has  once  been  set  up  by  milk- 
sugar,  it  may  be  continued  by  addition  of  cane- 
sugar.— 5.  By  the  action  of  NaOH  or  KOH  on 
dextrose  or  levulose,  the  operation  being  per- 
formed as  follows  : — A  solution  of  500  grms.  of 
cane-sugar  in  250  c.c.  of  water  and  10  c.c.  dilute 
sulphuric  acid  (3  pts.  H.^SO^  to  4  pts.  H.^0)  is 
heated  to  50°  in  a  closed  vessel  for  3  hrs.  After 
tooling,  400  c.c.  of  aqueous  NaOH  (50  p.c.)  is 
slowly  added.  The  mixture  is  then  warmed  to 
60°-70°  till  it  no  longer  reduces  Fehling's  solu- 
tion, the  calculated  quantity  of  H.^SO,  (same 
strength  as  b 'fore)  is  then  added,  and  the 
Na^SOj  made  to  crystallise  out  by  cooling  and 
agitation.  The  mass  is  extracted  with  93  p.c. 
spirit  and  filtered,  the  filtrate  is  divided  into  two 
portions,  one  half  being  neutralised  with  ZnCO, 
iiltered  hot  and  the  other  half  added.  On  cool- 
ing, the  zinc  lactate  crystallises  out  in  a  nearly 
pure  state  ;  the  yield  is  200  grms.  (Kiliani, 
B.  15,  699  ;  cf.  Hoppe-Seyler,  B.  4,  34G). 

Properties. — Colourless  syrup  with  very  sour 
taste.  Hygroscopic.  Miscible  with  water  and 
alcohol,  si.  sol.  ether.  Does  not  solidify  at 
-24°. 

Reactions. — 1.  When  gradually  heated  it 
gives  off  water  at  130°  leaving  solid  lactide.  At 
250°  to  300°  the  products  are  CO,  C0„,  alde- 
hyde, and  lactide.  — 2.  Dilute  H.SOj  a,t  130^  gives 
aldehyde  and  formic  acid  (Erlenmeyer,  Z.  18G8, 
343) :  CH,.CH(OH).CO,,H  =  CH3.CHO  +  HCO.H. 

3.  When  gently  heated  with  cone.  H.^SOj  it  gives 
off  CO  freely  (Pelouze,  A.  Ch.  [3]  13,  257).— 

4.  Boiling  nitric  acid  forms  oxalic  acid. — 5.  Dis- 
tillation with  NaCl,  dilute  H.SO^,  and  MnO.^ 
yields  aldehyde  and  chloral  (Stiideler,  A.  69, 
332).— 6.  Distillation  with  Mn02  and  dilute 
H.,SO,  yields  aldehyde  and  CO.,. — 7.  Fuming 
HjSO  ,  gives  methane  disulphonic  acid  (Strecker, 
A.  118,  291).— 8.  Chromic  acid  mixture  gives 


acetic  acid  and  CO^  (Chapman  a.  Smith,  Z. 
1867,  477).— 9.  KMnOj  gives  pyruvic  acid.— 

10.  PCI5  acting  on  dry  calcium  lactate  gives 
chloro-propionyl  chloride  CH3.OHCI.COGI 
whence  water  forms  a-chloro-propionic  acid. 

11.  HIAq  reduces  it  to  propionic  acid  (Laute- 
mann, A.  113,  217).— 12.  A  concentrated  solu- 
tion of  potassium  lactate  submitted  to  electro- 
lysis yields  aldehyde  and  COj  (Kolbe,  A.  113, 
244;  Brester,  Z.  18GG,  680).— 13.  Distillation 
with  quicklime  yields  alcohol:  C^H.O., 
=  CO.,  +  C.,H,0  (Hanriot,  C.  R.  101,  1156;  BL 
[2]  45,  80).— 14.  Heated  at  170°  in  a  stream  of 
gaseous  HBr,orat  100^  in  sealed  tubes  with  cone. 
HBrAq,  it  yields  a-bromo-propionic  acid  (Kekule, 
^.130,  11). —15.  Bromine  at  100°  decomposes 
lactic  acid  (Beilstein,  A.  120,  227).  Br  acting 
on  an  ethereal  solution  of  lactic  acid  forms  tri- 
bromo-pyruvic  ether  (Wichelhaus,  ^.143,  10; 
Klimenko,  /.  R.  8,  125).— 16.  The  dry  distilla- 
tion of  calcium  lactate  produces  CO^,  ethylene, 
propylene  (Gossin,  Bl.  [2]  43,  49),  acrylic  acid, 
phenol  (?)  (Glaus,  A.  13G,  287),  and  other  pro- 
ducts.— 17.  Distillation  of  calcium  lactate  with 
soda-lime  yields  acetic,  propionic,  butyric, 
hexoic,  and  other  fatty  acids.  Heating  calcium 
lactate  with  KOH  at  280°  yields  formic,  acetic, 
propionic,  butyric,  and  oxalic  acids  (Hoppe- 
Seyler,  H.  3,  352). — 18.  Among  the  products 
of  the  jjutrefactive  fermentation  of  calcium 
lactate  are  hydrogen,  COj,  acetic,  propionic, 
butyric,  and  7i-valeric  acids  and  ethyl  alcohol 
(Pasteur,  Bl.  1862,  52;  Strecker,  A.  92,  80; 
Fitz,  B.  11,  1898;  12,  479;  13,  1309).— 19. 
Heating  with  «i-amido-benzoic  acid  forms 
CH3.CH(0H).C0.NH.C„H^.C0,H  crystallising 
from  water  in  small  prisms  [162°]  (Pellizzari, 
A.  232,  154),  which  at  240  forms  an  anhydride 
CH3.CH 

I  >N.C,H,.CO,H.  [243°].  The  corre- 
CO 

spending  acetyl  derivative 
CH,.CH(0Ac).C0.NH.C,H^.C02H  melts  at  148°. 

Estimation. — The  substance,  acidified  with 
H.^SOj,  is  extracted  with  ether,  the  ethereal 
solution  evaporated,  the  residue  treated  with 
water  and  the  aqueous  solution  ppd.  with  lead 
acetate  and  filtered.  The  filtrate  is  then  ppd.  with 
alcoholic  NH;„  and  the  pp.  of  Pb,0.,2(C;,H„0;,) 
washed  with  alcohol,  dried,  weighed,  ignited, 
and  weighed  again  (Palm,  Fr.  26,  33). 

Salts. — The  crystalline  lactates  do  not 
effloresce  in  the  air,  but  give  off  water  in  vacuo. 
They  are  not  decomposed  at  150°.  They  are 
insoluble  in  ether  and,  for  the  most  part,  spar- 
ingly soluble  in  cold  water. — Ammonium  salt 
forms  deliquescent  prisms,  and  gives  off  NH^ 
when  exposed  to  air. — NaA'  (at  140°) :  amor- 
phous, deliquescent  mass,  v.  sol.  water  and 
alcohol,  ppd.  by  ether  from  its  alcoholic  solu- 
tion.-NaAHA  CH,.CH(0Na).C02Na  :  ob- 
tained  by  the  action  of  sodium  on  the  preceding 
at  130°.  Hard,  deliquescent,  brittle  mass.  De- 
composed by  cold  water,  with  evolution  of  heat, 
into  NaOH  and  NaC^H^Oj.  Absorbs  CO2  from 
the  air,  forming  Na^COj  and  sodic  lactate. 
Basic  sodium  lactate  appears  to  dissolve  without 
decomposition  in  perfectly  dry  alcohol.  With 
Mel  it  gives  Nal  and  CH:,.CH(OMe).CO.,Na 
(Wislicenus,  A.  125,  40). — Potassium  salt 
cryataUises  with  difficulty.— BaA'j4aq  (at  100°): 
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large  cauliflower-like  bundles  of  rectangular 
needles  (Hans  Meyer,  B.  19,  2454).  Deliques- 
cent, V.  sol.  dilute  alcohol,  insol.  absolute  alcohol 
and  ether. — BaH.^A'^ :  crystals,  v.  sol.  water. 
Not  altered  by  exposure  to  air.  — CaA'„  .'jaq  :  small 
white  mammillated  crystals  (from  water  or  al- 
cohol). S.  10'5  in  the  cold.  Extremely  soluble 
in  boiling  water.  Sol.  hot,  nearly  insol.  cold, 
alcohol.  At  100°  it  becomes  CaA',,  and  at  280"^ 
it  is  converted  into  CaC.il^O,,  (Wurtz  a.  Friedel, 
A.  Ch.  [3]  G3,  134). — Call  A',  Baq  :  crystals  re- 
sembling wavellite  ;  sol.  absolute  alcohol  (Engel- 
hardt  a.  Maddrell,  A.  G3,  119).— CaK.,A', :  octa- 
nedra.  Deposits  CaA'._,  when  dissolved  in  warm 
water  (Strecker,  A.  91,  352).— CaNa.A'j  2aq  : 
granules  (S.).— CaClA' 3aq :  prisms,  v.  e.  sol. 
water  (E.  a.  M.).-Ca,(CHO,)(C;,nA.)Cl,  lOaq  : 
from  calcium  chloride,  formate,  and  lactate 
(Bottinger,  A.  188,  329).  Long  needles.— 
SrA'„  3aq  :  very  soluble. — MgA'._,  3aq  :  prisms, 
insol.  alcohol,  less  soluble  than  thecorresponding 
sarcolactate.  S.  3-(i  in  the  cold  ;  IG'7  at  100°.— 
AI.A'b  :  triclinic  octahedra  (Hans  Meyer,  B.  19, 
2454). — AlNa.,A'ii  5aq  :  rectangular  prisms  and 
tables. — FeA'.,  3aq:  small  greenish  crystals.  S. 
2-1  at  10°;  8-.5atl00°.  Insol.  alcohol.— Ferric 
lactate  is  a  brown  amorphous  deliquescent 
mass,  V.  sol.  water. — MnA'.,  3aq:  amethyst- 
coloured  monoclinic  crystals,  m.  sol.  cold,  v.  sol. 
hot,  water. — CoA',_,  3aq:  peach-blossom  coloured 
needles,  nearly  insol.  cold,  m.  sol.  boiling 
water,  insol.  alcohol. — NiA'.^Saq:  apple-green 
needles.- -  ZnA'._,  3aq  :  shining  crusts,  or  large 
crystals  irregularly  grouped.  S.  1-07  at  8°  (Buff, 

A.  140,  ICO) ;  1-8  at  10"  (Wislicenus,  A.  126, 
228) ;  1-9  at  15°  (Strecker,  A.  105,  310)  ;  16-7  at 
100°.  Almost  insol.  alcoliol,  which  partly  con- 
verts it  into  amorplious  ZnA'..  aq,  which  again 
takes  up  2aq  when  exposed  to  the  air  (Klimenko, 
J.  R.  12,  98).— ZnA',N,iV— ZnA',,N,H,,  (Lut- 
schak,  B.  5,  30).  -  ZuN'a  .A'^  2'iT- — CdA',, :  small 
needles.  Anhydrous  when  deposited  from  a 
boiling  solution.  Insol.  alcoliol.  S.  10  in  the 
C9ld;  12-5  at  lOO^'.— DiC„l  [„0,;  (Briining,  A.  104, 
194). — CuA'.,  2aq  :  ciarl;-blue  monoclinic  tables 
(Schabus,  J.  1854,  405).  S.  10-7  in  the  cold  ; 
45  at  100°.  S.  (alcohol)  -9  in  the  cold  ;  4  at 
78°.  Decomposed  at  200°  giving  aldehyde, 
lactide,  and  CO.,  (Engelhardt,  A.  70,  249).— 
CuC,H|0.j:  v.  si.  sol.  water. — Hg._,A'.2aq:  rose- 
coloured  or  crimson  crystals,  si.  sol.  water,  ob- 
tained by  mixing  the  boiUng  solutions  of  mer- 
curous  nitrate  and  sodium  lactate  (E.  a.  M.)  — 
Prisms  of  the  mercurous  salt  Hg.A'._,  are  also 
formed  by  boiling  aqueous  lactic  acid  with  HgO 
(Briining) .  —  SnC.,H,0.2 :  crystalline  powder,  insol. 
water.  —  PbA'„ :  gummy  ;  v.  sol.  water.  — 
PbC,H,03  (Moldenhauer,  A.  131,  333).  — 
PbiA'^O.j  aq :  heavy  granular  pp.,  formed  when 
lactic  acid  is  mixed  with  lead  acetate 
and  alcoholic  NH.,. — UrOA' :  yellow  crystal- 
line crusts.  —  AgA'aq:  silky  needles.  S.  5 
ia  the  cold.  V.  sol.  hot,  nearly  insol.  cold, 
alcohol. 

Nitroxyl  derivative 
CH,.CH(ONO.,).CO.,H.    S.G.       1-35.  Formed 
by  dissolving  lactic  acid  in  a  mixture  of  cone. 
HNO3  and  H.,SO,,  and  ppg.  with  water  (Henry, 

B.  3,  532).  Thick  oil.  SI.  sol.  water,  v.  e.  sol. 
ether.  Decomposes  in  the  cold  into  HCy  and 
oxalic  acid  (Henry,  B.  12,  1837). 


Acetyl  derivative  C.TI„0,  i.e. 
CK,.CH(OAc).CO.,H.  [1G7°]  (Siegfried).  Formed 
by  heating  ethyl  lactate  with  AcCl  and  saponify- 
ing the  product  by  heating  it  with  water  at  150° 
for  3  hours  (Perkin,  Z.  1861,  166  ;  Wislicenus, 
A.  125,  GO).  Formed  also  by  boiling  a  solution 
of  zinc  acetate  and  sarcolactate  or  lactate  (Sieg- 
fried, B.  22,  2715).  Occurs  in  extract  of  meat. 
Tliin  needles,  v.  e.  sol.  water.  Inactive.  Vola- 
tile with  steam.  Decomposed  by  long  boiling 
with  water  into  acetic  and  lactic  acids.  Bases 
quickly  effect  this  decomposition.  When  first 
prepared  it  is  soluble  in  alcohol,  but  on  keeping 
it  becomes  insoluble  in  alcohol,  does  not 
melt  below  300°,  and  is  saponified  with  great 
difficulty  by  alkalis.  HI  produces  no  /8-iodo- 
propionic  acid.  —  BaA'.j4aq:  brittle  gunilike 
mass,  v.  sol.  water,  sol.  alcohol. —  Copper  salt : 
amorphous  deliquescent  bluish-green  mass. — 
ZnA'.,:  gummy  mass.  Its  solutions  become 
quickly  acid,  from  conversion  into  acetic  acid 
and  zinc  lactate. 

Benzoyl  derivative  C|„H,„Oj  i.e. 
CH,,.CH(OBz).CO.,H.  [112°].  S.  -25  in  the 
cold.    Obtained   by  heating  lactic  acid  with 

'  benzoic  acid  at  180°  (Strecker,  A.  80,  42;  91, 
360).  Formed  also  by  the  action  of  BzCl  on 
calcium  lactate  (Wislicenus,  4. 133,  277).  Tables 
or  needles  ;  m.  sol.  boiling  water,  v.  sol.  alcohol 

!  and  ether.  Converted  by  boiling  water  into 
benzoic  and  lactic  acids.  When  recrystallised 
from  water  benzoyl-lactic  acid  is  always  accom- 

I  panied  by  an  oily  hydrate  C|„H,„0|  aq,  which  in 
dry  air  is  slowly  converted  into  the  crystalline 
acids. — BaA'., Gaq:  tliin  six-sided  plates. — AgA'. 

j  Amide  C.H^NO.,  i.e.  CH3.CH(0H).C0NH,. 
[74°].  Obtained  by  the  action  of  gaseous  or 
alcoholic  NH3  on  lactide  (Wurtz  a. Friedel,  A.Ch. 
[3]  63,  108).  Formed  also  by  saturating  ethyl 
lactase  with  ammonia  and  allowing  the  liquid  to 
stand  (Briining,  A.  104,  197) ;  and  by  heating 
ammonium  lactate  in  a  slow  current  of  dry  NH3 
at  130°  (Engel,  C.  R.  98,  574).  Small  prisms,  v. 
sol.  water  and  alcohol.  Does  not  combine  with 
acids  or  bases,  but  is  decomposed  by  them  on 
boiling  into  NH,  and  lactic  acid. 

Benzoyl  derivative  of  the  amide 
CH,.CH(OBz).CONH.,.  [124°].  From  benzoyl- 
lactic  ether  and  alcoholic  NH3  (Wislicenus,  A. 
133,  257).  White  needles,  may  be  sublimed  ;  sL. 
sol.  water,  v.  sol.  alcohol.  Resolved  by  boiling 
KOH  into  lactic  and  benzoic  acids  and  NH3. 

i  Prolonged  treatment  with  alcoholic  NH3  forms 
benzamide  and  lactamide. 

Isoineride  of  the  amide  C.,H.N0.2. 
Formed  by  heating  ammonium  lactate  in  a  cur- 
rent of  dry  NH3  at  100°  (Engel,  C.  R.  98,  574). 
Pale  amber-coloured  syrup.  Decomposes  at 
200°.  In  contact  with  water  it  immediately 
forms  ammonium  lactate. 

Ethylamidc  CH,,.CH(OH).CO.NHEt.  [48°]. 
(200°).  From  lactide  and  NH.Et.  Crystalline 
(Wurtz  a.  Friedel,  A.  Ch.  [3]  63,  110).  Decom- 
posed by  alkalis  into  ethylamine  and  lactic 
acid. 

Anilide  C,,H||NO.,  i.e. 
CH,,.CH(OH).CO.NHrh.  [58°].  Formed  by 
heating  lactic  ether  with  aniline  at  150°  (Leipen, 
M.  9,  48).  Colourless  prisms;  si.  sol.  water, 
insol.  ligroin,  v.  sol.  ether,  chloroform,  and 
alcohol. 
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o-Toluidc  C,„H,,NO,.  [72°].  From  o- 
toluidine  and  lactic  ether.  Crystalline  powder 
(from  benzene).  Insol.  ligroin  (Leipen,  M.  9, 
60,  51). 

p-Toluidc  C,„H,.,N02  i.e. 
CH,.CH(OH).CO.NHC,H,Me.    [102°].  From^J- 
toluidine  and  ethyl-lactate.    White  needles.  V. 
si.  sol.  water. 

Cyanaviide  CN.NH(CO.CH(OH).CR,). 
Lacto-cyanamide.  Formed  by  dissolving  lac- 
tide  (20  g.)  in  a  strong  alcoholic  solution  of  po- 
tassic  cyanide  (10  g.),  passing  in  C0._,  to  remove 
free  alkali  and  evaporating  to  crystallisation 
(Mertens,  J.  ^r.  125,  33).  It  forms  a  silver 
derivative. 

Me  thy  I  ether  C^H^Oj  i.e. 
CH,.CH(OH).CO,Me.  (145°  i.V.).  S.G.  g  1-1180 
(Sciireiner,  A.  197,  1  ;  B.  12,  179).  Colourless 
neutral  liquid.  Combines  with  CaCla-  Is  imme- 
diately decomposed  by  water. 

Ethyl  ether  CjH,„0.,  i.e. 
CH,,.CH(OH).CO..Et.  Ethyl  lactate.  (154-5° 
i.V.).  S.G.  S  1-0546.  Formed  by  distilling  cal- 
cium lactate  with  KEtSOj  (Strecker,  A.  81,  247; 
91,  355).  Formed  also  hy  heating  lactic  acid 
(dried  at  145°)  with  alcohol  (F.  a.  W.)  and  by 
passing  alcohol  vapour  into  lactic  acid  at  175^ 
(Wislicenus,  A.  125,  58).  Colourless  liquid, 
immediately  decomposed  by  water  (Schreiner). 
Forms  with  CaCl,^  the  compound  CaCl.^EtA' 
crystallising  in  granules.  Chloral  gives  a  liquid 
compound,  whence  phosphorus  pentachloride 
forms  liquid  CCl,.CHC1.0.CHMe.C0.,Et.  S.G.  ii 
1-42  (Henry,  Bull.  Acad.  Roy.  Bclg.  [2]  37,  No.  5). 
Lactic  ether  is  a  weak  hypnotic  (Pellacani  a. 
Bertoni,  C.  C.  1887,  1149). 

Acetyl  derivative  of  the  ethyl  ether 
CH,.CH(OAc).CO.,Et.  (177°)  at  733  mm.  V.D. 
5-70  (calc.  5-54).  S.G.  i|  1-046.  From  ethyl 
lactate  and  AcCl  (Wislicenus,  A.  125,  58).  Neu- 
tral oil,  gradually  decomposed  by  water  into 
alcohol  and  CH3.CH(OAc).C02H.  Misoible  with 
alcohol  and  ether. 

Benzoyl  derivative  of  the  ethyl  ether 
CIl,.CH(OBz).CO.,Et.  (288°  cor.).  From  ethyl 
lactate  andBzCl  at  100°,  or  from  silver  benzoyl- 
lactate  and  EtI  (Wislicenus,  A.  133,  272).  Oil, 
miscible  with  alcohol  and  ether.  Kesolved  by 
water  at  150°  into  lactic  acid  and  benzoic  ether. 
Alcoholic  NH,  gives  CH:,.CH(OBz).CONH,,. 

Nitroxylderivativeof  the  ethylether 
CK,.CH(ONO,).CO,Et.  (178°).  S.G.  1-153. 
From  ethyl  lactate,  HNO3,  and  HjSO^  (Henry, 
B.  3,  5.32). 

Buiyryl  derivative  of  the  ethyl  ether 
CH3.CH(0.C,H,0).C0,Et.  (208°).  S.G.  a  1-024. 
From  a-chloro-propionic  ether  and  potassium 
butyrate  (Wurtz,  A.  112,  235). 

Isopropyl  ether  CH3.CH(0H).C0.,Pr. 
(167°)  (Silva,  Bl.  [2]  17,  97). 

Ethylidene  ether  CH3.CH<^^^q'^>. 

(151°).  Formed  by  heating  lactic  acid  with 
acetic  aldehyde  at  150°  (Leipen,  M.  9,  46). 
Liquid,  si.  sol.  water.  Quickly  decomposed  by 
hot  water  into  its  components. 

Tri-chloro-ethylidene  ether 

CH3.CH<gQ;^>CH.CCl3.       [45°].  (223°). 

Prepared  by  heating  syrupy  lactic  acid  with 
excess  of  chloral  for  a  short  time  at  150°,  and 


distilling  the  product  with  steam  (Wallach,  A. 
193,  1).  Colourless  crystals,  readily  sol.  alcohol, 
ether,  and  CS.^,  insol.  water. 

Me  thyl  derivative  C^HsOj  i.e. 
CH,.CH(OMe).CO,H.  The  Na  salt  is  formed, 
together  with  the  methyl  ether,  by  treating 
CH3.CH(0Na)C0,Na  with  Mel.  The  free  acid 
is  a  syrup,  volatile  with  steam.  It  forms  an 
amorphous  silver  salt  C|H.AgO.„  v.  sol.  water. 

Methyl  ether  of  the  methyl  derivative 
CrJL,„0.,  i.e.  CH,.CH'(OMe).CO.,Me.  (135°-138") 
(Markownikoff  a.  Krestownikolf,  A.  208,  343). 
From  basic  sodium  lactate  CH,.CH(ONa).CO.^Na 
and  Mel  (Wislicenus,  A.  125,  53). 

Ethyl  ether  of  the  methyl  derivative 
C,H,„0,t.c.  CH,.CH(OMe).CO,,Et.  (135-5°  i.V.). 
S.G.  [;  -99O6.  From  a-bromo-propionic  ether  and 
NaOMe  (Schreiner,  A.  197,1).  Colourless  liquid, 
nearly  insol.  water. 

Ethyl  derivative  C,'H-^„0,i.c. 
CH,.CH(OEt).CO,H.  Ethyl-ladic  acid.  (195°- 
198°).  Obtained  by  decomposing  its  ether 
CH,,.CH(OEt).CO,Et  with  caustic  potash  or 
lime.  Formed  also,  together  with  CH..\,  and 
acrylic  acid,  by  the  action  of  NaOEt  on  iodo- 
form (Butlerow,  A.  114,  206;  118,  325;  Bl. 
1861,  9).  Liquid,  partly  decomposed  by  distil- 
lation. Miscible  with  water,  alcohol,  and  ether, 
but  separated  from  its  aqueous  solution  by  CaCl.j 
or  Na._,SOj.  Decomposes  carbonates.  Alkalis  do 
not  convert  it  into  lactic  acid  and  alcohol.  When 
heated  with  cone.  HIAq  there  is  formed  lactic 
acid  and  EtI. 

Salts.— CaA'22aq:  flat  prisms,  v.  sol.  water. 
— AgA' :  bunches  of  slender  silky  needles  (from 
hot  water). 

Ethyl  ether  of  the  ethyl  derivative 
C,H,,03  i.e.  CH,.CH(OEt).CO.,Et.  (155°  i.V.) 
(Schreiner,  B.  12,  179).  S.G.  %  -9498.  V.D. 
5-05  (calc.  5-06).  Formed  by  the  action  of 
NaOEt  on  o-chloro-propionic  ether  (Wurtz, 
A.  Ch.  [3]  59,  169).  Formed  also  by  treating 
lactic  ether  with  sodium  and  EtI  (Wurtz  a. 
Friedel,  A.  Ch.  [3]  63,  103).  Also  from  silver 
ethyl-lactate  and  EtI.  Colourless  liquid,  nearly 
insol.  water,  sol.  alchohol  and  ether.  Alkalis 
convert  it  into  alcohol  and  ethyl-lactic  acid. 

Amide  of  the  ethyl  derivative 
CH,,.CH(0Et).C0NH2.  Lactamctlume.  [63°]. 
(219°).  Formed  by  allowing  CH,.CH(0Et).00,Et 
to  stand  a  few  days  with  aqueous  NH^  (Wurtz, 
A.  Ch.  [3]  59,  174).  Broad  plates,  sol.  water, 
alcohol,  and  ether.  Decomposed  by  distillation 
with  potash  into  NHj  and  lactic  acid. 

Phenyl  derivative  CH3.CH(0Ph).C0,,H. 
Phemxy -propionic  acid.  [113°].  Formed  from 
a-chloro-propionic  acid  (25  g.),  strong  caustic 
soda  (to  neutralisation),  and  sodic  phenylate 
(24  g.).  The  liquid  is  evaporated  till  it  becomes 
thick,  dissolved  in  water,  and  treated  with  HCl 
(L.  Saarbach,  J.  pr.  129,  152).  Glassy  needles 
(from  water).  SI.  sol.  cold  water,  volatile  with 
steam,  v.  sol.  hot  water,  alcohol,  and  ether. 
Aqueous  solutions  give  a  yellow  pp.  with  FeCl.,. 
Its  salts  are  soluble  in  water. — NaA'.  Exhibits 
rotatory  action  while  dissolving  in  water.  Deli- 
quescent.— KA'  liaq  at  130°.— CaA'2  2aq. — AgA': 
sharp  needles,  blackened  by  light. 

Ethyl  ether  of  the  phenyl  derivative 
EtA'.  (244°).  S.G.  15  1-360.  Formed  when  an 
alcoholic  solution  of  the  acid  is  allowed  to  stand. 
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More  vapiclly  by  passing  HCl  into  such  a  solu- 
tion. 

Amide  of  the  phenyl  derivative 
CH.,.CH(0Ph).C0NH2.  [130°].  Formed  fvom 
the  ether  by  aqueous  ammonia.  Crystallises 
from  hot  water  in  long  needles.  V.  sol.  alcohol 
and  ether.  Dissolves  in  hot  HCl,  on  cooling 
crystals  of  the  hydrochloride  of  the  amide 
separate. 

B roDio -phenyl  derivative 
CH3.CH(0C,H,l!r).C0,H.  Byomo-j^icnoxy-pro- 
pionic  acid.  [lOG'].  Formed  by  the  action  of 
bromine  water  on  a  solution  of  phenylated  lactic 
acid.  Crystallised  from  alcohol.  V.  sol.  alcohol 
and  ether,  si.  sol.  water.  Boiling  aqueous  NaOH 
cannot  turn  out  the  bromine,  hence  Br  is  in  the 
benzene  nucleus  (Saarbach,  </. [2J  21,  157). — 
NaA'.    Deliquescent  needles. 

Thymyl  derivative 
C„H,PrMe.O.CHMe.CO,H.  Formed  by  heating 
thymol  with  a-chloro-propionic  acid  in  p)resence 
of  a  50  p.c.  solution  of  KOH,  acidifying  with 
HCl,  and  adding  ammonium  carbonate  (Scichi- 
lone,  G.  12,  48).  The  acid  from  synthetical 
thymol  crystallises  in  prisms  [71°],  v.  sol.  alco- 
hol, ether,  and  chloroform.  The  acid  from 
natural  thymol  crystallises  in  needles  [18°],  and 
forms  very  soluble  and  amorphous  Ba  and  Ag 
salts. 

p-Benziil -phenyl  derivative 
C,H,.CtI,.C,il,.O.CHMe.CO„H.     [102°].  From 
j^-benzyl-phenol,  KOH,  and  a-chloro-propionio 
acid  (Mazzara,  O.  12,  201). 

Bcnzyl-p-tolyl  derivative 
C,H,.CH2.C,H3Me.6.CHMo.CO,H.  [115°]. 
Formed  in  like  manner  (Mazzara).  Small  crys- 
tals, si.  sol.  water,  v.  sol.  alcohol  and  ether.  Its 
solutions  give  a  yellow  turbidity  with  ferric 
salts  and  crystalline  pps.  with  lead  acetate  and 
AgNO.,. 

Allophanyl  derivative 
NH,.CO.NH.Cd.O.CHMe.CO,H.  [190°].  Formed 
by  passing  gaseous  cyanic  acid  into  an  ethereal 
solution  of  lactic  ether  and  saponifying  the  result- 
ing allophanyl-lactic  ether  with  cone.  HClAq  at 
100°  (Traube,  B.  22,  1572).  Minute  colourless 
needles,  m.  sol.  cold,  v.  e.  sol.  boiling,  alcohol 
or  water.  When  heated  above  190°  it  splits  up 
into  lactic  and  cyanic  acids. -  AgA':  white 
powder,  decomposed  by  boiling  water. — PbA'^ : 
crystalline  pp. 

Ethyl  ether  of  the  allophany  I  deri- 
vative EtA'.  [170°].  Colourless  needles,  v. 
sol.  hot  alcohol  and  hot  water,  v.  si.  sol.  ether. 
Decomposed  by  alkalis  into  CO,,  ammonia, 
alcohol,  and  lactic  acid.  Ammonia  yields 
biuret. 

Isoaviyl  ether  C,R,,A'.  [131°]. 

Monobasic  anhy  d  ride 
C„H,„0,  i.e.  CH3.CH(0H).C0.0.CHMe.C0,H. 
Dilaclic  acid.  Formed  when  aqueous  lactic 
acid  is  left  for  several  months  over  sulphuric 
acid  Ml  vaciio  (Wislicenus,  A.  164,  181).  Ee- 
quires  1  mol.  of  KOH  for  each  mol.  of  C„H,„05 
to  neutralise  it,  but  the  neutral  solution  gradu- 
ally becomes  acid  from  liberation  of  free  lactic 
acid,  por,assium  lactate  being  also  formed.  By 
heating  lactic  acid  at  140°  this  anhydride  is 
formed  together  with  lactide.  It  may  also  be 
formed  from  a-bromo-propionic  acid  and  potas- 
Bium  lactate  (Briiggen,  Z.  1809,  338).    It  forms 
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amorphous  Mg  and  Ca  salts.  The  ethyl  ether 
CH,,.CH(OH).CO.O.CHMe.CO.,Et  (c.  235°).  S.G. 
2  1-134  is  formed  by  the  action  of  chloro-pro- 
pionic  ether  on  potassium  lactate  (Wurtz  a. 
Friedel,  A.  Ch.  [3]  63,  112).  It  is  decomposed 
when  heatei?.  with  water  into  lactic  acid  and 
alcohol. 

Di-ethyl  ether  of  the  di-basic  anhy- 
dride C,„H„0,  i.e.  (CH,.CH(CO.,Et)),0  or 
CH,.CH(0Et).c6.0.CHMe.C0,Et.  "  (190°  in 
vacuo).  Formed  by  treating  a-chloro-propionio 
ether  with  CH,.CH(0Na).C0.,Et  at  116°  (Briig- 
gen, A.  148,  224).  Scarcely  attacked  by  cone. 
KOHAq.  Alcoholic  KOH  gives  lactic  acid  and 
ethyl-lactic  acid.  NH,,  in  ether  forms  an  oily 
amide  Cj^Hi^NO.,,  decomposed  by  KOH  giving 
lactic  and  ethyl-lactic  acids. 

Neutral  anhydride  0,^11^0,,  i.e. 

CH3.CH<Q*^Q>CH.CH3.     Lactide.  [124-5°]. 

(255°).  V.D.  4-81  (calc.  4-9C)  (Henry,  B. 
7,  753).  Formed  by  the  dry  distillation  of  lactic 
acid  (Gay -Lussac  a.  Pelouze,  A.  7,  43  ;  Pelouze, 
A.  53,  116  ;  Engelhardt,  A.  70,  243  ;  Wurtz  a. 
Friedel,  A.  Ch.  [3]  03,  101).  Prepared  by  pass- 
ing dry  air  through  lactic  acid  at  150°  (Wisli- 
cenus, A.  167,  318).  Monoclinic  tables  (from 
alcohol).  May  be  sublimed.  V.  si.  sol.  hot 
water,  but  gradually  converted  thereby  into 
lactic  acid.  Bases  quickly  convert  it  into 
lactic  acid.  Ammonia  gives  lactamide.  Ethyl- 
araine  gives  the  ethylamide  of  lactic  acid. 
CH,,.CH(OEt).CO  ,Et  forms  a  compound  C,;,H,,0, 
(270°)  decomposed  by  p>otash  into  alcohol  and 
lactic  acid. 

Nitrite  CaH^NO  i.e.  CH,.CH(0H).CN. 
Aldehyde  cyanhydrin.  (183°).  Formed  in  the 
cold  by  allowing  a  mixture  of  aldehyde  (1  mol.) 
and  anhydrous  HCy  to  stand  for  9  days  (Max- 
j  well  Simpson  a.  Gautier,  Bl.  [2]  8,  277). 
Liquid,  not  solidified  at  —21°.  Partially  de- 
composed into  its  components  by  distillation. 
Miscible  with  water,  alcohol,  and  ether. 
Aqueous  KOH  forms  KCy  and  aldehyde  (or 
aldehyde-resin).  Cone.  HCIAq  acts  violently 
upon  it;  at  0°  the  products  are  lactic  acid  and 
NH,Cl. 

Sarcolactic  acid  CjHgO  j  i.e. 
CH,.CH(OH).CO,H.  Faralactic  acid  (Hcintz, 
P.  75,  391).  [a]u  =  3-5°.  Occurs  in  muscular 
tissue,  thymus  and  thyroid  gland,  urine  after 
much  exercise,  spleen,  lymphatic  glands,  and  in 
pig's  bile  (Liebig,  A.  62,  278,  326  ;  Wislicenus, 
A.  167,  302  ;  Strecker,  A.  123,  354  ;  Colasanti  a. 
Moscatelli,  H.  12,  416  ;  G.  17,  548 ;  18,  548  ; 
Marceuse,  B.C.  1887,  92;  '^iehelthan,  Zcit.  Biol. 
25,  123 ;  Hirschler,  H.  11,  41 ;  Gleiss,  Pf.  41, 
69).  Sarcolactic  acid  is  absent  from  living 
blood,  but  occurs  in  blood  after  death  (Salomon, 
I  Virchow's  Arcliiv,  113,  356;  cf.  Berlinerblau, 
I  C.  C.  1888,  757 ;  Vissokovitch,  G.  C.  18S8, 
117).  Sarcolactic  acid  may  occur  sometimes 
along  with  ordinary  lactic  acid  as  a  product  of 
fermentation  (Maly,  B.  7,  1567).  Its  presence 
is  then  due  to  micrococcus  acidi  paralactici, 
which  can  convert  glucose  into  sarcolactic  acid 
(Nencki  a.  Sicber,  ill.  10,  532).  Sarcolactic  acid 
is  formed  in  the  fermentation  of  inosite  by 
cheese  (Helger,  A.  160,  336).  It  is  also 
formed  by  the  action  of  nitrous  acid  on  the 
amido-propionamide  present  in  urine.  Adcxtro- 
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rotatory  lactic  acid  is  formed  by  the  action  of 
Peiiicillkmi  glaiicuin  on  ordinary  ammonium 
lactate  (Lewkovitch,  B.  IG,  2720). 

Preparation. — 1.  Chopped  iiesli  is  exhausted 
■with  cold  water ;  the  extract  mixed  with  bavyta- 
water ;  the  albumen  coagulated  by  boiling  and 
removed  by  filtration  ;  and  the  clear  liquid  con- 
centrated by  evaporation.  Sulphuric  acid  is 
added  to  the  syrupy  residue,  and  it  is  shaken 
with  ether,  which  leaves  sarcolactic  acid  when 
evaporated. — 2.  Extract  of  meat  (1  pt.)  is  dis- 
solved in  warm  water  (4  pts.)  and  ppd.  with  90 
p.e.  alcohol.  The  filtrate  is  evaporated  to  a 
syrup,  mixed  with  4  pts.  of  alcohol,  filtered, 
evaporated,  acidified  by  H.,SO,  and  extracted 
with  ether  (Klimenko,  J.  B'.  12,  17  ;  Bl.  [2]  34, 
321). 

Properties. — Dextrorotatory  syrup,  forming 
loBvorotatory  salts.  Eesembles  ordinary  lactic 
acid  in  its  reactions.  In  a  dry  atmosphere  it 
changes  in  the  cold  to  a  Itevorotatory  anhy- 
dride [a]D  =  0.-86°.  At  140°  it  forms  ordinary 
lactide,  whence  water  produces  ordinary  inactive 
lactic  acid  (Strecker,  A.  105,  313). 

Reactions. — 1.  Hot  dilute  sulphuric  acid 
splits  it  up  into  formic  acid  and  aldehyde. — 2. 
Chromic  acid  mixture  gives  COj  and  acetic 
acid. 

Salts.— CaA'„4aq  (Engelhardt,  A.  65,  359). 
S.  8  in  the  cold.  V.  sol.  boihng  water  and  al- 
cohol.— CaA'2  5aq  changes  into  CaA'.2  5aq  on  re- 
crystallisation. — MgA',  4aq.  More  soluble  in 
water  and  alcohol  tlian  ordinary  magnesium 
lactate. — NiA'._,  3aq. —  ZnA'.,  2aq.  Forms  more 
distinct  crystals  than  ordinary  zinc  lactate.  S. 
(of  ZnA',2aq)  5-7  at  14-5°  ;  the  solubility  of  or- 
dinary zinc  lactate  being  1-7  (Wislicenus).  S. 
(98  p.c.  alcohol)  -104.— ZnA',  3aq.  Ppd.  by 
adding  alcohol  to  an  aqueous  solution  of  the 
zinc  salt. — AgA'  ^aq  :  flat  needles. 

Ethyl  ether  EtA'.  [a]n=-14-2°.  From 
the  silver  salt  and  EtI  (Klimenko). 

Chloro-lactic  acid  v.  Chloko-oxy-propionio 

ACID. 

Chloride  of  lactic  acid  v.  Chloride  of  a- 
Chloro-propionio  acid. 

LACTIBE  V.   Neutral  anhydride  of  Lactio 

ACID. 

lACTIM.    A  compound  of  the  form 
/C.OH 

E"<  II  (Baeyer,  B.  15,  2093). 

lACTIMIDE  Cjn.NO  i.e. 

CH3.CH<^^°j>.     [275°].     Produced  together 

with  ethylamine  and  CO2  by  heating  alanine  in 
dry  HCl  at  190°  as  long  as  water  comes  off 
(Preu,  A.  134,  372).  The  brown  amorphous 
product  is  treated  with  lead  hydroxide  and  HjS 
and  recrystallised  from  alcohol.  Colourless 
needles ;  may  be  sublimed.  V.  sol.  water  and 
alcohol.  Has  a  bitter  taste.  Its  solution  does 
not  dissolve  Ag^O  or  give  a  pp.  with  ZuCl^  or 
AgNO,. 

LACTO-ALBTJMEN  v.  Milk. 

LACTO-ALBUMOSE  v.  Milk. 

LACTO-BIONIC  ACID.  C,.,H,.,0,j.  Formed 
by  treating  a  solution  of  milk  sugar  (1  pt.)  in 
water  (7  pts.)  with  bromine  (1  pt.)  at  ordinary 
temperatures  for  some  days  ;  the  bromine  is  next 
removed  by  a  stream  of  air  and  H^S  ;  the  HBr  is 


removed  with  white  lead  followed  by  Ag,0  and 
the  metals  with  H,,S  ;  on  treating  the  syrup  so 
obtained  with  glacial  acetic  acid  the  lacto-bionic 
acid  is  left.  The  product  is  purified  by  conver- 
sion into  lead  salt,  with  specially  prepared  basic 
lead  acetate,  and  decomposition  of  the  same  with 
H,S  (Emil  Fischer  a.  Jacob  Meyer,  B.  22,  362). 
Colourless  syrup  of  strong  acid  reaction,  v.  sol. 
water,  v.  si.  sol.  alcohol,  insol.  ether.  Shows  no 
tendency  to  crystallise.  Does  not  reduce  alka- 
line copper  solutions  even  on  boiling.  On  warm- 
ing a  short  time  with  dilute  mineral  acids  it  splits 
up  into  galactose  and  gluconic  acid. 

C,..H.„0,„  +  H.O  =  C,H,..0,  +  C,  H,.0,. 

LACTOCYANAMIDE  v.  Lactic  acid,'  p.  112. 

LACTONES.  Anhydrides  of  oxy-acids  formed 
by  elimination  of  water  between  the  hydroxyl 
and  carboxyl  groups,  both  being  in  the  samo 
carbon  chain.  The  name  is  derived  from 
lactide  which,  until  its  vapour  density  had  been 

determined,  was  written  CH3.CH<^J^^.  Lac- 
tones are  usually  derived  from  7-  or  from  S-  oxy- 
acids.     The  formula  R"K'C<^^q  ^^^-^  re- 
presents a  7-lactone,  while 
R"E'C       Q-^Q^^>CH2  is  a  S-lactone  (Fittig,  A. 

200,  21 ;  208^  67  ;  216,  52). 

Formation. — 1.  7-Oxy-acids  split  up  in  the 
cold,  and  immediately  on  heating  their  aqueous 
solution  into  water  and  a  7-lactone. — 2.  Formed 
by  boiling  their  carboxylic  acids  with  dilute 
H.SOj  (Erdmann,^.  228,  176).— 3.  From  ethers 
of  7-oxy-acids  on  distillation,  alcohol  being  split 
off,  e.g.  oxy-iso-caproic  ether  (Bredt),  oxy-valerio 
ether  (Kissling). — 4.  From  unsaturated  acids 
{v.  A.  227,  8,  26),  e.g.: 

CH2:CH.CH(CO,H).,  =  C02+ I  | 
O  CO 

Properties. — Volatile  liquids,  neutral  to  lit- 
mus.   Volatile  with  steam. 

Reactions. — 1.  7-Lactones  do  not  take  up 
water  to  form  an  oxy-acid  by  mere  boiling.  On 
the  other  hand  most  S-lactones  in  presence  of 
water,  cold  or  hot,  are  partially  converted  into 
acid,  and  tend  to  assume  equilibrium  witli 
65  p.c.  of  lactone  to  35  p.c.  of  acid  (Fittig  a. 
Wolff,  A.  216,  137 ;  Hantzsch,  A.  222,  28).— 

2.  All  lactones  are  converted  into  salts  of 
the  corresponding  oxy-acids  by  boiling  with 
aqueous  solutions  of  alkalis,  alkaline  earths,  and 
sometimes  even  with  CaCO,  (Fittig,  A.  208, 116). 

3.  All  lactones  form  compounds  with  NH„ 
which  easily  split  up  into  their  components 
(WollT,  A.  229,  278).  These  compounds  are  pro- 
bably acid  amides. — 4.  No  lactone  at  present 
known  reacts  with  hydroxylamine,  but  a  few 
aromatic  lactones  readily  react  with  phenyl- 
hydrazine  (e.g.  phthalide).  Hence  the  fact  of  an 
oxygen  compound  reacting  with  phenyl-hydraz- 
ine cannot  be  taken  (as  previously  assumed)  as 
a  proof  of  its  aldehydic  or  ketonic  nature.  This 
can  only  be  proved  by  its  behaviour  towards 
hydroxylamine  (V.  Meyer  a.  Miinchmeyer,  B.  19, 
1706).  The  compound  formed  with  phthalide 
appears  to  be  HO.CH,.C,H,.CO.N,,H.,Ph  being 
formed  by  direct  addition  (Wislicenus,  B.  20, 
401). — 5.  Lactones  (1  mol.)  appear  to  react 
with  oxalic  ether  (1  mol.)  in  presence  of  NaOEt 
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(1  mol.).  Phtlialide  gives  C,.,H,„0,  [122°]  and 
valeiolactone  also  gives  a  crystalline  compound 
(Wislicenus,  B.  20,  2061). 

Lactones  are  for  the  most  part  described  in 
this  Dictionary  under  the  oxy-acids  of  v^hich 
tliey  arc  the  anhydrides. 

LACTONIC  ACID  v.  Galactonic  acid. 

Lactonic  acids.  Acids  which  are  at  the  same 
time  lactones.  When  warmed  with  alkalis  they 
give  rise  by  assimilation  of  water  to  acids  of 
higher  basicity. 

LACTONITRILE  v.  Nitrile  of  Lactic  acid. 

LACTO-PROTEiN  v.  Milk. 

LACTOSE  or  Milk  sugar  v.  Sugar  and  Milk. 

LACTOSIN  C„;H,-,0.„.  Occurs  in  the  roots 
of  all  the  caryophyllacccE,  being  most  conve- 
niently obtained  from  Silenc  vulgaris  (A.  Meyer, 
B.  17,  08.5).  White  amorphous  powder  (anhydr.), 
[a]i,=  +l(j8;  or  small  glistening  crystals 
(  +  H.p),[a]D  =  +211-7.  It  forms  gummy  solu-  j 
tions  with  water,  but  is  sparingly  soluble  in 
alcohol.  The  aqueous  solution  of  the  crystal- 
lised lactosin  gives  no  pps.  with  neutral  or  basic 
lead  acetate,  although  a  pp.  is  produced  by  lead 
acetate  and  NHj.  Fehliug's  solution  is  not  re- 
duced on  short  boiling.  By  boiling  with  dilute 
H.,S04  it  is  inverted  into  lactose  and  a  new 
sugar. 

LACTUCAEIUM.  A  brownish  viscid  sub- 
stance obtained  by  evaporating  juice  which 
exudes  from  incisions  in  the  leaves  and  stem  of 
certain  species  of  lettuce,  especially  Lactuca 
virosa.  It  has  an  odour  resembling  opium  and 
acts  as  a  narcotic.  According  to  Ludwig  {Ar. 
FJi.  [2]  7, 129)  it  contains  (50  p.c.  of)  '  lactucone ' 
Cj„H,,g0.j,  a  crystalline  substance  [150^-100°] 
soluble  in  boiling  alcohol,  'lactucic  acid,'  lactu- 
cin,  a  wax,  and  oxalic  acid.  According  to  Hesse 
(A.  234,  213)  laclucarium  contains  the  acetyl 
derivatives  of  (a)-  and  (/3)-lactucerol. 

LACTUCEEIN  C,„R,,0,  (L.),or  C..,H,,0.,  (K.). 
or  C.„H,,_,0,  (H.).  Lactucone.  [210°].  Obtained 
by  washing  lactucarium  with  benzene  and  ex- 
tracting the  residue  with  boiling  alcohol ;  the 
crystals  obtained  may  be  purified  by  shaking 
their  ethereal  solution  with  aqueous  KOH,  and 
ppg.  by  the  addition  of  alcohol  and  water  (Le- 
noir, A.  GO,  83  ;  Kassner,  A.  238,  220).  Lactu- 
cerin  so  prepared  forms  minute  white  needles 
[200''"],  but  after  sublimation  in  CO.,  it  melts  at 
210°.  On  fusion  with  KOH  it  gives  laetucol 
C,.|H._,|,0,  hydrogen,  and  acetic  acid.  It  is  dextro- 
rotatory. According  to  Hesse,  lactucerin  consists 
of  the  mono-acetyl  derivatives  of  (a)-  and  (;8)- 
laetucerol.  From  the  milk  juice  of  lactuca 
canadensis,  by  crystallising  from  hot  alcohol. 
Flowers  {Ph.  [3]  10,  44)  obtained  a  'lactucerin' 
[89°]  crystallising  in  colourless  needles. 

lactucone  C,,,H,,0(?).  [290°].  Microscopic 
needles.  Insoluble  in  water,  diilicultly  soluble 
in  alcohol.  Occurs  in  French  lactucarium  from 
Lactuca  altissima,  from  which  it  is  extracted 
with  90  p.c.  alcohol.  Acetic  anhydride  does  not 
act  upon  it  even  at  200°.  By  distillation  with 
^'■.^i  it  gave  a  hydrocarbon  of  the  constitution 
C,  ,H..2,  boiling  between  247°-252°  (Franchimont, 
B.  12,  10). 

Laetucol  C,.,H,„0.  [162°].  Obtained  by 
fusing  lactucerin  with  KOH  (Kassner,  A.  238, 
224).    Needles.    Dextrorotatory;  [a]D  =  40°. 

Acetyl  derivative   C^HijAcO.  [200°]. 


Like  laetucol  and  lactucerin  its  solutions  in 
ether,  chloroform,  and  OS.,  are  dextrorotatory  ; 
[a]i,  =  08°. 

(a)-LACTUCEROL  C.„,H,„0,.  [160°_1S1°]. 
Obtained  by  exhausting  lactucarium  with  ligroin 
and  extracting  the  residue  with  alcohol.  The 
crystals  so  obtained  are  saponified  by  alcoholic 
potash,  and  the  product  ppd.  with  water.  The 
pp.  is  recrystallised  from  alcohol,  from  which 
(a)-lactucerol  separates  first  (Hesse,  A.  234,  245; 
244,  208). 

Properties. — Crystallises  from  90  p.c.  alcohol 
in  silky  needles  (containing  2aq).  From  chloro- 
form or  ether  it  separates  in  anhydrous  crystals. 
Insol.  water  and  alkalis.  It  melts  at  162°,  but 
after  purification  by  conversion  into  its  di-acetyl 
derivative  and  saponification  of  the  product  its 
melting-point  is  higher.  Cone.  H.^SO^  colours  its 
solution  in  chloroform  red.  It  absorbs  Br  with 
evolution  of  HBr.  It  is  dextrorotatory ;  in  a  2'3 
p.c.  solution  in  chloroform  [a],,  =  70-2  at  15°.  It 
may  be  distilled  in  a  current  of  CO.,. 

Acetyl  derivative  C.,„H,,,AcO.  [202°- 
207°].  Occurs  in  lactucarium,  and  is  formed  by 
heating  (c()-lactucerol  for  a  short  time  with  Ac;,0 
at  80°.  Small  plates,  m.  sol.  cold  alcohol,  v.  sol. 
ether.  Dextrorotatory, 

Di-acetyl  derivative  C;„,H„Ac.,0.  [198°- 
200°].  From  (a)-lactucerol  and  Ae._,0  by  boiling 
for  2  hours.  Satiny  plates.  In  a  1  p.c.  solution 
in  chloroform  [a]u  =  63-0  at  15°. 

Di-propionyl  derivative 
C3„H,„(a,H50).,0.,.  [152-^J.  Minute  needles  (from 
alcohol),  v.  e.  sol.  CHCl.,  and  other. 

Di-benzoyl  derivative  C3,,H-,,,Bz,_.0.^ 
[150°] .  White  crystals,  insol.  water,  v.  sol.  ether 
and  chloroform,  si.  sol.  alcohol.  SaxJonified  by 
alcoholic  potash. 

(;3)-Lactucerol  C3,H,.„02.  [ci]d  =  38  at  15°  in 
a  4  p.c.  solution  in  chloroform.  Ocjurs  as  a 
mono-acetyl  derivative  in  lactucarium,  and  se- 
parated from  its  (a).isomeride  by  crystallisation 
from  alcohol.  Long  silvery  needles  (from  ether 
or  chloroform).  Separates  from  alcohol  as  a 
gelatinous  mass  (containing  2aq).  More  soluble 
in  alcohol,  and  less  dextrorotatory  than  its  iso- 
meride. 

Acetyl  derivative  C-i^H^Ac^.O.  [230°J. 
Plates  (from  alcohol).  Less  sol.  alcohol  and 
ligroin  than  its  isomoride. 

LACTUCIC  ACID.  Obtained  from  the  juice 
of  Lactuca  canadensis  after  separating  '  lactu- 
cerin,' adding  water,  ppg.  with  lead  acetate, 
decomposing  the  lead  salt  with  H.^S  and  evapo- 
rating (Flowers,  Ph.  [3]  10,  44).  Brownish-green 
amorphous  substance,  with  acrid,  bitter  taste. 
Sol.  alcohol,  insol.  petroleum  spirit,  ether,  and 
chloroform.  Ludwig  (J.  1847,  824)  and  Walz 
(iV.  Jahr.  Pliarni.  15,  118)  obtained  a  substance 
(CjuHj^^O,,,  ?)  called  lactucic  acid  by  triturating 
lactucarium  (Ipt.)  with  dilute  H.^SO,  (Ipt.), 
adding  alcohol  (5pts.  of  84  p.c),  filtering,  shak- 
ing the  filtrate  with  slaked  lime,  decolourising 
with  animal  charcoal,  evaporating,  and  crystal- 
lising the  residue  from  boiling  water.  Light 
yellow  amorphous  mass,  gradually  becoming 
crystalline.  Its  solutions  are  coloured  wine-red 
by  alkalis,  and  reduce  boiling  Fehling's  solution. 

LACTUCIN  C,„H„0,3  or  C^M.fi,  or  C.,,H,,0,. 
!  S.  1'25  in  the  cold.  Occurs  in  the  juice  of  coni- 
I  mon  lettuce  (Lactnca  saliva)  and  of  LacL-iu-a 
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aUissima  (Aubergier,  B.  J.  24,  522  ;  A.  44,  299  ; 
Walz,  A.  32,  85;  N.  Jahr.  Pharm.  15,  118; 
Lndwig  a.  Kromayer,  Ar.  Pli.  [2]  111,  1 ;  Kro- 
mayer,  Ar.  Ph.  [2]  105,  3  ;  Buchner,  Bep.  Pharm. 
43,  1 ;  Flowers,  Ph.  [3J  10,  44).  Obtained  by 
macerating  the  dried  juice  with  hot  water  (1|  pt.) 
for  four  days,  pressing  the  mass,  boiling  the 
residue  with  water,  and  ppg.  the  filtrate  with 
lead  subaeetate,  removing  excess  of  lead  from 
the  filtrate  by  H.,S,  and  evaporating.  Pearly 
scales  (from  alcohol).  M.  sol.  alcohol  and 
HOAc,  si.  sol.  ether.  Cone.  HNO,  turns  it 
brown.  Its  solutions  are  not  ppd.  by  ordinary 
reagents. 

LACTUCOPICRIN  Cj,H„,0,,.  An  amorphous 
very  bitter  substance  which  remains  in  the 
mother-liquor  in  the  preparation  of  lactucin 
(Kromayer,  Die  Bitterstoffe,  1861 ;  Flowers,  Ph. 
[3]  10,  222).  Sol.  water  and  alcohol,  its  solu- 
tions not  being  ppd.  by  lead  salts. 

LACTURAMIC  ACID  v.  Ukamido-propionic 

ACID. 

LACTYL  CHLORIDE  is  the  chloride  of 
o-Chloro-pkopionic  acid. 

LACTYL-THIO-UREA  /NH.CH.CH3 

cs<  I 
\nh.co 

From  thio-urea  and  a-chloro-proioionic  ether  at 
100°  (Freytag,  J.  pr.  [2]  20,  380).  Crystalhne. 
LACTYL-UREA  C^H^N-.O^  i.e. 

NH.CH.CH3 
C0<       I  .    MethyUnjdantoin.  [140°] 

NH.CO 

(H.);  [145°]  (Urech.B.  6, 1113).  Formed  by  treat- 
ing aldehyde-ammonia  with  crude  KCy  and  hy- 
drochloric acid  CH,CH(OH)NH,  +  HON  +  HCNO 
=  NH3  +  CjH,N,02  (Heintz,yl.  169, 120).  Formed 
also  by  heating  uramido-propionic  acid.  Prisms, 
or  cauliflower-like  tufts  (containing  aq) ;  v.  sol. 
water  and  alcohol,  nearly  insol.  ether.  May  be 
sublimed.  Tastes  bitter.  Neutral  in  reaction. 
Boiling  baryta  water  converts  it  into  uramido- 
propionic  acid.  Heating  with  barium  hydrate  at 
100°-140°  gives  alanine.  Pure  HNO.,  gives  a 
quantitative  yield  of  a  nitro-  derivative,  but  no  gas 
is  evolved  (Franchimont,  B.  T.  C.  6,  217).— 
AgCjHsNjOj,  formed  by  treating  lactyl-urea  with 
moist  Ag^O.  Insol.  water,  sol.  NHjAq.  Ppd.  as 
a  white  powder  by  adding  HNO3  to  its  ammo- 
niacal  solution. 

L.ffiVOLAN  C^H.A-  [250°].  [a]D=-221°. 
Occurs  in  an  impure  condition  in  the  residues 
obtained  from  desugarising  molasses  bySteffen's 
process  (Lippmann,  B,  14,  1509).  White  amor- 
phous powder.  Sol.  hot  water,  the  solution 
gelatinises  on  cooling.  By  long  boiling  it  becomes 
much  more  soluble  and  loses  its  power  of  gela 
tinising.  Insol.  alcohol.  It  does  not  reduce 
Fehling's  solution  but  produces  a  blue  pp.  By 
HNO3  it  is  oxidised  to  mucic  acid.  Dilute 
HoSOj  at  120°  converts  it  into  levulose. 

'  LiEVULIN  C,2H„„0,o  (dried  at  110°).  A  sub- 
stance resembling  dextrin,  contained  in  the  juice 
of  the  tubers  of  the  Jerusalem  artichoke  (Helian- 
thus  tuberosus)  and  of  Dahlia  variabilis,  and 
in  oak  bark  ( Ville  a.  Joulie,  Bl.  [2]  7,  262;  Popp, 
A.  156,  181 ;  Dieck  a.  Tollens,  A.  198,  228  ;  B.C. 
1879,  275  ;  Etti,  B.  14,  1826  ;  Lefranc,  J.  Ph. 
[5]  2,  216;  Eeidemeister,  J.  Th.  1881,  68).  Pre- 
pared by  ppg.  the  juice  of  artichokes  with  lead 
acetate,  filtering,  removing  excess  of  lead  by 


H,S,  neutralising  vath  MgCOj,  filtering  and, 
evaporating.  The  residue  is  extracted  with 
alcohol,  until  it  is  op)tically  inactive.  It  is  then 
extracted  with  absolute  alcohol,  which  leaves 
inulin  undissolved,  and  ppd.  with  ether. 

Properties. — Amorphous  deliquescent  mass  ; 
optically  inactive,  but  becomes  laavorotatory  on 
boiling  with  dilute  HCl,  being  split  up  into 
laevulose  and  glucose.  V.  sol.  water  and  dilute 
alcohol,  si.  sol.  absolute  alcohol,  insol.  ether. 
Has  an  insipid  taste.  Turns  brown  at  140° 
forming  caramel.  Not  ppd.  by  lead  subaeetate. 
Reduces  Fehling's  solution  after  long  boiling. 
Dilute  HNO3  gives  oxalic  acid  and  saccharic 
acid.  Alkalis  do  not  turn  it  brown.  First 
hydrolysed  by  yeast  and  then  undergoes  alco- 
holic fermentation.  Lajvulin  prevents  the  ppn. 
of  ferric  and  cupric  salts  by  alkahs.  AgNO,  gives 
a  white  pp.  blackened  on  heating. — K^CijHjsOio: 
ppd.  by  adding  alcoholic  KOH  to  its  alcoholic 
solution.  —  Ba.jCi.^ieOioaq  :  amorphous.  — ■ 
Pb^CioHijOin  aq  :  amorphous;  ppd.  by  adding 
an  alcoholic  solution  of  lead  subaeetate  to  an 
alcoholic  solution  of  Iffivulin. 

L.ffiVULINIC  ACID  v.  /3-Acetyl-propionic 

ACID. 

L.a;VULOSE  v.  Sugar. 

LANTHANUM.  La.  At.  w.  138-2.  Mol.  w. 
unknown.  S.G.  6-163.  Melts  between  M.P". 
of  Sb  (450°)  and  that  of  Ag  (950°)  (Hillebrand  a. 
Norton,  P.  156,  466).  S.H.  -04485  (H.  a.  N,,  P. 
158,71).  S.V.S.  22-4.  Chief  lines  in  emission- 
spectrum  5188,  4921,  4920  in  the  green  ;  4824, 
4655,  4568  in  the  blue ;  4522,  4330,  4268  in  the 
indigo;  4238,  41H6,  4086,  4077  in  the  violet 
(Thalen).  In  1803  Klaproth  separated  a  new 
earth  from  a  Swedish  mineral ;  the  earth  was 
examined  by  Hisinger  and  Berzelius  and 
called  by  them  ceria  (from  the  planet  Ceres 
then  recently  discovered).  In  1839  Mosander 
showed  that  ceria  contained  two  oxides  (P.  46, 
648)  :  the  name  ceria  was  retained  for  one, 
and  the  other  was  given  the  name  lanthana 
(\avS6.viw  =  to  be  concealed).  In  1841  Mo- 
sander discovered  that  lanthana  was  a  mixture 
of  two  oxides  [v.  P.  60,  297) ;  one  of  these  he 
called  lanthana  and  the  other  didymia  (5i5i'/ios 
=  twofold). 

Occurrence. — As  silicate,  with  silicates  of  Ce 
and  Di,  in  ccrite,  gadolinite,  orthite,  &o.  (Ram- 
melsberg,  P.  107,  631).  Lanthanite,  from 
Bethlehem  in  Pennsylvania,  U.S.,  is  a  car- 
bonate of  La  and  Di  (Lawrence  Smith,  Am.  S. 
[2]  18,  378).  La-containing  minerals  occur  in 
small  quantities  in  a  few  localities. 

Preparatio7i. — The  mixed  oxides  of  Ce,  La, 
and  Di  are  separated  from  cerite  by  treatment 
with  H.^SOj,  &c.,  as  described  under  Cerium 
(vol.  i.  p.  723)  ;  the  oxides  are  dissolved  in 
HNOjAq,  the  solution  is  evaporated  to  dryness 
the  residue  is  heated  to  full  redness  until  pale 
yellow,  and  then  treated  with  boiling  dilute 
HNOjAq  in  which  nitrates  of  La  and  Di  dissolve 
while  basic  Ce  nitrate  remains  insoluble.  There 
are  various  ways  of  separating  La  from  Di  in 
the  nitric  acid  solution.  The  hydrated  oxides 
may  be  obtained  by  ppn.  with  NH.)Aq ;  the 
pp.  is  dissolved  in  H^SO^Aq,  and  the  mixed 
sulphates  are  obtained  by  crystallisation  ;  the 
sulphates  are  dried  and  powdered ;  1  part  is 
dissolved  in  small  successive  portions  in  6  parts 
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water  at  2°-3°  j  the  solution  is  then  heated  to 
c.  40°  when  La.,(S04)3  separates  nearly  free  from 
Di2(S0,,),,.  The  La.,{S0,)3  may  be  purified  by 
ro-solution  in  ice-cold  water  and  heating  to  40°, 
the  operations  being  repeated  until  the  sulphate 
is  perfectly  white  and  shows  no  Di  lines  in  the 
spectrum.  Or  the  solution  of  La._,(i50.|)3  may  be 
])pd.  by  oxalic  acid,  the  pp.  strongly  heated, 
dissolved  in  HNO,Aq,  and  fractionally  ppd.  by 
NHjAq  ;  the  ppn.  must  be  elfected  from  very 
dilute  solutions  by  means  of  very  dilute  NH3Aq  ; 
the  first  third  of  the  pp.  contains  most  of  the 
Di  oxide ;  ppn.  is  continued  so  long  as  the  pp. 
shows  Di  lines  in  the  spectrum.  This  method 
gives  good  results  when  comparatively  much 
La  is  present  (Mosander,  I.e.;  Bunscn  a.  Jegel,  P. 
155,  377),  but  it  is  slow  and  laborious.  IMarignac 
.(J.  pr.  48,  406)  adds  excess  of  HNO^Aq  to  the 
solution  of  the  nitrates  of  La  and  Di,  heats,  and 
adds  oxalic  acid;  the  pp.  dissolves  ;  when  crys- 
tallisation begins  the  sokition  is  allowed  to  cool, 
and  is  then  poured  off  from  the  pp.  which  is 
rich  in  Di  oxalate ;  these  operations  are  repeated ; 
a  very  acid  solution  of  La  salt  is  finally  obtained 
from  which  NH,Aq  ppts.  La,,0.i.,x-H,,0.  This 
method  is  recommended  when  much  Di  is 
present  with  little  La. 

The  method  of  Von  Welsbaeh  (Sz'te.  W.  92 
[2nd  part],  317)  was  found  very  good  by  Kobin- 
son  (priv.  comm.).  A  large  quantity  of  the  mixed 
nitrates  of  Ce  and  La  obtained  from  ccrite  alter 
separating  basic  Ce  nitrate  {v.  vol.  i.  p.  723)  is 
mixed  with  the  necessary  quantity  of  NH|NO.|, 
about  YTjth  part  cone.  HNO^Aq  is  added,  and  the 
liquid  is  evaporated  until  small  crystals  appear 
on  the  surface,  a  little  water  is  then  added,  and 
crystallisation  is  allowed  to  proceed  for  about 
24  hours  ;  the  crystals  are  drained  and  washed 
with  a  little  HNO^Aq  which  is  added  to  the 
mother-liquor  ;  the  mother-liquor  is  evapiorated 
and  crystallised ;  the  liquor  from  this  is  again 
evaporated,  and  so  on  until  6-8  fractions  are 
obtained.  The  first  fraction  contains  almost  all 
the  La.  By  fractionating  tlie  middle  fraction, 
placing  tire  first  fractional  pp.  in  the  former  first 
fraction,  and  repeating  this  process  a  few  times, 
pure  La(N03)3  is  obtained.  For  other  methods 
of  separating  La  salts  from  salts  of  Ce  and  Di 
V.  Hermann,  J.  pr.  82,  38.5  ;  Erk,  Z.  [2]  7,  100  ; 
Cleve,  Bl.  [2]  21, 196,  246. 

La.Clg  is  obtained  by  dissolving  the  pp.  of 
La.^Oj.a'H^O  (obtained  as  described  above)  in 
HClAq,  adding  NH|C1,  evaporating  to  dryness, 
and  heating  strongly  in  a  covered  crucible.  By 
reducing  LaXl^  by  heating  with  K  and  wash- 
ing out  KCl  in  alcohol,  metallic  La  is  obtained. 
Hillebrand  a.  Norton  obtained  approximately 
pure  La  by  electrolysing  La._.Cl|.  covered  with  a 
fused  mixture  of  K.C1  and  NaCl,  using  a  thick 
iron  wire  as  negative  electrode  and  a  battery  of 
4  Bunsen's  cells  (P.  156,  466  ;  cf.  Bunsen,  P. 
155,  633). 

Properties  and  Reactions. — White  metal ; 
fairly  malleable  and  ductile  ;  rather  harder  than 
Ce.  Oxidises  rapidly  in  dry  air,  but  burns  only 
at  temperature  considerably  higher  than  that 
at  W'hioh  Ce  burns.  Decomposes  cold  water 
slowly,  hot  water  rapidly.  Easily  dissolved 
by  acids,  including  cold  cone.  HNO3,  which 
scarcely  acts  on  Ce. 

The  atomic  weight  of  La  has  been  deter- 


mined (1)  by  converting  the  oxide  into  the  sul- 
phate and  vice  versa  (Kammelsberg,  P.  55,65; 
Marignao,  A.  Ch.  [3]  27,  228  ;  [4]  30,  67  ;  Holz- 
mann,  J.  pr.  75,  348  ;  Czudnowicz,  J.pr.  80,  33  ; 
Hermann,  J.pr.  82,395;  Zschiesche,  J.  2»'.  104, 
174  ;  Erk,  Z.  [2]  7,  106  ;  Cleve,  Bl.  [2]  31,  196 ; 
Brauner,  C.  J.  41,  75  ;  Crookes,  Pr.  38,  414  ;  (2) 
by  analysing  La  iodato  (Holzmann,  J.pr.  75, 
349)  ;  (3)  by  estimating  CI  in  La  chloride  (Her- 
mann, J.  pr.  8'2,  395)  ;  (4)  by  converting  La  car- 
bonate into  oxide  (Hermann,  I.e.) ;  (5)  by  deter- 
mining S.H.  of  La  (Hillebrand  a.  Norton,  P.  158, 
71) ;  (6)  by  considering  the  chemical  relations  of 
La  with  other  elements  in  the  light  of  the 
periodic  law. 

The  at.  w.  of  La  was  taken  for  many  years 
as  c.  92-2 ;  the  oxide  was  formulated  LaO  and  the 
chloride  LaCl,.  Mcndelejelf  {v.  C.  N.  41,  49) 
proposed  to  multiply  the  usually  accepted  at.  w. 
by  2,  and  to  regard  the  oxide  as  LaO^ ;  by 
doing  this  he  placed  La  in  Group  IV.  along  with 
Ce.  As  the  properties  of  La  salts  were  not 
much  known  when  Mendelejeff's  memoir  was 
published,  he  did  not  strongly  press  the  argu- 
ments in  favour  of  the  position  assigned  by  him 
to  La.  Fuller  investigation  showed  that  the 
usually  accepted  at.  w.  of  La  should  be  increased 
by  one  half,  that  the  oxide  should  be  regarded 
as  similar  to  the  oxides  of  the  earth-metals 
(M._,0.,),  and  that  La  should  be  placed  in 
Group  III.  along  with  Al,  Ga,  Sc,  &c.  (v.  Eaktiis, 

METALS  OF  THE,  Vol.  ii.  p.  424). 

La  is  distinctly  metallic  in  its  chemical  rela- 
tions; it  forms  the  oxide  La._.O.i  and  there  are  indi- 
cations of  the  existence  of  a  higher  oxide  ;  the 
chloride  is  La^,Cl„  or  LaCl^.     La  forms  several 

salts  of  the  form  LaX^,  X  =  NO„  i^J' 

&c. ;  a  few  double  salts  and  one  or  two  basic 
salts  are  known.  The  investigation  of  the  La 
compounds  shows  that  this  metal  is  to  be  placed 
with  the  metals  of  the  earths  (Group  III.)  ;  it  is 
more  closely  related  to  the  even  series  members 
of  the  group  (Sc,  Y,  and  Yb)  than  to  the  odd 
series  members  (Al,  Ga,  In,  Tl),    The  strongly 

1  basic  character  of  La^O^  marks  the  connection  of 
La  with  the  alkaline  earths  and  alkali  metals. 
The  examination  of  La  compounds  is  yet  far 
from  complete  {cf.  Metals,  Kaee). 

Detection  and  Estimation. — Most  of  the  La 
salts  are  colourless  ;  the  soluble  salts  have  an 
astringent,  sweetish  taste;  solutions  of  La  salts 
do  not  show  any  absorption-bands.  Alkalis, 
NH^HS,  and  KCN,  form  gelatinous  pps.  insoluble 
in  excess  of  pptant.  Alkali  carbonates  ppt. 
La„(CO.,), ;  BaCO;,  forms  a  pp.  without  warming  ; 
HoCvO,,  forms  a  white  pp.  at  first  curdy,  then 

I  crystalline,  more  soluble  in  acids  than  the 
oxalates  of  Ce  and  Di ;  Na.^S.jOj  does  not  produce 
any  pp.  La  salts  do  not  colour  beads  of  borax 
or  microcosmic  salt. 

La  may  be  estimated  as  La^O,  or  La,^(SO,);,. 
La.Pa  is  obtained  (1)  by  ppg.  with  NH,,Aq,  wash- 
ing as  rapidly  as  possible  with  water  containing 
NH3  (to  prevent  formation  of  La.jCO.j  and  partial 
solution  of  La),  solution  in  HNOaAq,  re-ppn.  by 
NH.Aq,  washing  with  NH.Aq,  and  strongly 
heating;  (2)  by  ppg.  La,(C,,Oj):,  by  addition  of 
H.jCjOj  and  standing,  washing,  and  heating  to 
white  heat.    La..(S0.,)3  is  obtained  by  ppg.  with 
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NHjAq,  as  above,  dissolving  in  warm  dilute 
HjSOjAq,  evaporating  to  dryness  at  100°,  and 
gradually  heating  to  redness. 

Lanthanum,  arsenate  of.  La,(HAs04)3 ;  and 
arsenite  of,  La  .(HAsO.Jj ;  v.  Smith,  A.  191,  331. 

Lanthanum,  borate  of  (?  SLaoOj-B.^O^) ;  ob- 
tained, along  with  crystals  of  La203,  by  dissolving 
La„03  in  molten  borax  (Nordenskjold,  J.  pr.  85, 
•43i). 

Lanthanum,  bromide  of.  La^I>rs.l4H20,  or 
LaBr,|.7HoO.  Colourless  crystals,  e.  sol.  water 
or  alcohol ;  obtained  by  dissolving  hn.Og.xJl.fl 
in  HBrAq  and  evaporating  (Cleve,  Bl.  [2] 
39,  151;  43,  5G).  By  the  action  of  Br  in 
vapour  on  La^O^,  the  oxybromide  LaOBr 
is  obtained  (Frerichs  a.  Smith,  A.  191,  331). 
Double  salts  are  described  by  Cleve  (I.e.)  : — 
La,Br,.'2AuBr3.18H„0;  La.,Br„-3ZnI.,.27H20;  also 
by  F.  a.  S.  (I.e.);  LaJ3r,.3NiBr2.18H20 ;  and 
La,Br„.3ZnBr,.39H,0. 

Lanthanum,  carbide  of.  A  carbide  of  La  is 
said  to  be  produced  by  heating  the  oxalate  or 
formate  in  absence  of  air;  it  is  described  as 
similar  to,  but  more  easily  acted  on  by  acids 
than,  Ce  carbide  (Delafontaine,  C.  N.  11,  253). 

Lanthanum,  chloride  of  LaaCl„  or  LaCl^.  A 
white  crystalline  mass,  e.  sol.  water  or  alcohol. 
Obtained  by  adding  NH^Cl  to  a  solution  of 
La^O^.TH.^O  in  HClAq,  evaporating  to  dryness, 
and  heating  in  a  closed  crucible  until  all  NH|C1 
is  volatilised  (Hermann,  J.  pr.  82,  406 ;  Hille- 
brand  a.  Norton,  P.  158,  71).  Mosander  (P.  M. 
23,  241)  says  that  LaClj  can  be  obtained  by 
evaporating  'La,.,0.^.xB..fl  in  HClAq  to  dryness, 
and  heating  the  residue  in  a  stream  of  HCl  gas. 

By  slowly  evaporating  La203..TH20  in  HClAq, 
large  colourless  triclinic  crystals  of  LaCl3.7H,20 
are  obtained.  Double  salts  are  described  Isy 
Smith  (A.  191,  331),  and  Cleve  (Bl.  [2]  21,  196  ; 
39,  151)  :-M.9HgCl2.24H..O  ; 

M.3PtCl,.24H,0,  M.2PtClj.26H20  ; 
M.3AuCl3.21H,O,M.2AuCl3.20H2O  (M  =La2Cl„). 
Osychlorides  are  obtained  by  heating  the  hy- 
drated  chloride  in  air,  and  by  the  action  of  01  on 
La^O,  (v.  Lanthanum,  Oxychloribes  of). 

Lanthanum,  chromate  of.  La2(CrOj3.8H.,0  ; 
V.  Smith,  A.  191,  355. 

Lanthanum,  cyanide  of.  LaCys;  v.  vol.  ii. 
p.  341. 

Lanthanum,  fluoride  of.  LaoF^.HjO.  A  gela- 
tinous pp.  by  adding  HFAq  to  solution  of  La 
acetate  (Cleve,  Bl.  [2]  39,  151  ;  43,  56).  From 
solution  of  La  sulphate.  Smith  obtained  a  pp.  of 
La.,F,.3HF  (A.  191,  331).  According  to  Marignac, 
H^SIFb  ppts.LaJ,  from  La  salts  (/.^r.48,  406). 

Lanthanum,  hydroxide  of.  La.^OgHs,  or 
LaOjHj  ;  may  also  be  regarded  as  hydratcd 
oxide  La203.3H,>0.  A  white  gelatinous  pp.  by 
adding  KOHAq  or  NaOHAq  to  solution  of  a 
La  salt  (NHjAq  ppts.  basic  compounds).  Also 
produced  by  action  of  warm  water  on  La203. 
La^OgHg  is  a  strongly  basic  hydroxide  ;  it  turns 
red  litmus  blue,  decomposes  NH,ClAq  on  warm- 
ing with  evolution  of  NH3,  absorbs  CO^  from  the 
air ;  reacts  with  acids  to  form  salts 

Jja.X,(x  =  NO3,  -^S         &c.  y    Thomsen  gives 

the  heat  of  neutralisation  with  H.,SOjAq  and 
HClAq  as  [La^0»H«,3H-S0'Aq]' =  82,320  ; 
lX.a^0'H^6HClAq]  =  74,970  {Th.  1,  375). 


Lanthanum,  haloid  compounds  of.  LaP„ 

LaCl,,  and  LaBr3  have  been  isolated ;  the  for- 
mulae may  be  written  La^F^,  c^c,  as  none  of 
these  compounds  has  been  gasified.  All  form 
hydrates,  and  all  combine  with  haloid  com- 
pounds of  Au  and  some  other  heavy  metals  to 
form  double  salts.  Oxychlorides  and  oxybrom- 
ides,  LaOX,  are  known. 

Lanthanum,  iodide  of.  Lalj  has  not  been 
isolated,  but  the  double  salt  2Lal3.3ZnL.27H20 
is  described  by  Frerichs  a.  Smith  (A.  191,  355). 

Lanthanum,  oxides  of.  Only  one  oxide, 
LajOj,  is  known  with  certainty  ;  there  are  indi- 
cations of  the  existence  of  an  oxide  containing 
more  0. 

Lanthanum  sesquioxide,  La203.  Obtained 
by  strongly  heating  La,.fi.,.xH./),  or  the  oxalate, 
or  any  La  salt  the  acid  of  which  is  volatilisable. 
Forms  a  white,  amorphous,  infusible  powder, 
S.G.  6'48-6"53  (Cleve,  I.e. ;  Nilson  a.  Pettersson, 
J3.13,1464).  S.H. -0749  (N.  a. P.,  Z.c.  ;  v.aAsoPr. 
31,46).  Diamagnetic  (N.  a.  P.,  Lc).  Combines 
with  water  to  form  La203.3H20  (v.  Lanthanum, 
HYDROXIDE  of).  Easily  sol.  in  acids.  Norden- 
skjold [J.pr.  85,  431)  obtained  La.fis  in  lustrous 
rhombic  crystals,  a:&:c  =  "6658:1: '6863,  S.G. 
5'296,  by  dissolving  the  amorphous  oxide  in 
borax  in  a  porcelain-oven ;  the  crystals  did  not 
directly  combine  with  water,  but  were  easily  sol. 
in  acids.  The  great  infusibility  of  La.^Oj,  and 
its  power  of  emitting  white  light  when  strongly 
healed,  render  it  useful  as  a  light-giver ;  Von 
Welsbach  has  patented  an  arrangement  whereby 
La^Oj  is  heated  in  the  flame  of  a  Bunsen  lamp 
and  emits  a  clear  white  light  (English  Patent, 
15,286,  July  1886). 

Lanthanum  peroxide.  According  to  Mosan- 
der (P.  M.  23,  241)  a  peroxide  of  La  is  ppd.  by 
adding  BaOj  to  a  neutral  La  salt ;  on  drying  it 
loses  0.  Hermann  (J.  pr.  82,  397)  says  that  a 
peroxide  is  obtained  by  heating  oxalate,  nitrate, 
or  carbonate  of  La  in  the  air  ;  it  dissolves  in 
HClAq  with  evolution  of  CI ;  heated  in  H  it  yields 
La^Oj.  Zschiesche  (J.pr.  104,74)  was  unable  to 
confirm  Hermann's  observations.  Cleve  (Bl.[2] 
43,  56)  by  ppg.  La  salts  by  alkali  and  H.^O^Aq  ob- 
tained an  oxide  to  which  he  assigned  the  com- 
position La^Og. 

Lanthanum,  oxybromide  of.  LaOBr.  Ob- 
tained by  the  action  of  Br  vapour  on  heated 
ha,.fi,  (Frerichs  a.  Smith,  A.  191,  331). 

Lanthanum,  oxychlorides  of.  LaOCl  and 
Tuafi,fils  ( =  3La,.03.La2Cl,).  The  former  is  a 
greyish  mass,  unchanged  by  water,  obtained  by 
heating  La.,0,  in  CI  to  200''  (Frerichs  a.  Smith, 
A.  191,  331";  Cleve,  [2]  39,  151  ;  43,  56).  The 
latter  is  obtained  by  heating  LaCl3.7H20  and 
washing  the  residue  with  water  (Hermann,  J.  pr. 
82,  385). 

Lanthanum,  salts  of.   La  forms  one  series 

of  salts, LaX.  where  X  =  N03,—^'  — ',  &c.  Most 
J  -"2  3 

of  the  La  salts  are  colourless  ;  those  which  are 
soluble  have  a  sweetish  astringent  taste.  The 
salts  of  volatilisable  acids  yield  La.^O,  when 
strongly  heated.  La^SSO^  combines  with  the 
alkali  sulphates,  but  the  products  are  not  alums. 
A  good  many  double  La  salts  are  known  ;  a  few 
basic  salts  have  been  isolated.  The  following 
are  the  chief  La  salts :  arsenate,  arsenite,  borate. 
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bromate,  carbonate,  chlorate,  chromate,  hypo- 
chlorite, iodate,  inolyblate,  nitrate,  perchlorate, 
periodate,  phosphates,  phosplute,  sclcnatc,  sclen- 
iie,  silicate,  siilpihates,  sulphites,  thiosulphate, 
tungstate;  v.  Caiibonates,  N[trati;s,  Sulphates, 

d'C. 

Lanthanum,  sulphide  of.  La.S^.  Eed-yellow, 
microscopic  crystals ;  obtained  by  the  action  of 
3  parts  Na  polysulphide  with  1  i^art  La.Oj,  and 
washing  with  water  (Beringer,  A.  42,  13i). 
Mosander  obtained  a  greyish  jjowder  by  heating 
La,0.j  in  CO,  laden  with  CS,  (P.  CO,  297) ;  and 
by  a  similar  reaction  Frerichs  a.  Smith  {A.  191, 
355)  obtained  La,_,S3  as  a  brownish-grey  ijowder, 
soluble  in  acids  with  evolution  of  H.^S,  decom- 
posed by  water  to  LaO^H.,  and  H,S.  Didier 
(C  R.  100,  1161)  obtained  a  similar  body  by 
heating  La,0,,  in  H.S  gas.  M.  M.  P.  M. 

LANTHOPINE  C.^H.^NO,.  [c.  200°].  A 
base  homologous  with  papaverine,  occurring  in 
opium  (Hesse,  A.  153,  57  ;  Siippil.  8,  271 ;  C.  C. 
1»70,  1G8). 

Preparation. — The  aqueous  extract  of  opium 
is  ppd.  by  Na,CO.|,  the  pp.  dissolved  in  ether,  the 
ethereal  solution  shaken  with  dilute  HOAc,  and 
the  acid  solution  poured  into  aqueous  NaOH. 
After  24  hours  the  ppd.  thebaine  and  papaverine 
are  filtered  off,  the  filtrate  neutralised  with  HCl, 
ppd.  by  NH3,  and  shaken  with  chloroform.  The 
chloroform  takes  up  codeine,  lanthopine,  and 
meconidine,  and  is  then  shaken  with  dilute 
HOAc,  and  the  solution  exactly  neutralised  by 
NaOH,  when  lanthopine  is  ppd. 

Properties.  —  White  powder  composed  of 
minute  prisms  (fromCHCl^).  Insol.  water,  nearly 
insol.  alcohol,  v.  si.  sol.  ether  and  benzene,  ni. 
sol.  chloroform.  When  ppd.  from  solutions  by 
KOH  or  lime  it  dissolves  in  excess  of  the  pre- 
cipitant. NH3  gives  a  pp.  insol.  excess.  It  does 
not  give  a  blue  colour  with  FeCl,.  Cone.  HNO3 
gives  an  orange-red  colour.  HoSOj  gives  no 
colour  in  the  cold,  but  a  brownish-yellow  colour 
at  150°. 

Salts. — The  sulphate  forms  extremely 
thin  needles. — B'HCl  Caq :  extremely  thin  needles, 
appearing  like  a  jelly  when  in  mass  ;  v.  sol.  boil- 
ing water. — Ti'^.^iC\.  2aq :  lemon-yellow  crystal- 
line powder  ;  insol.  water,  alcohol,  and  HClAq. 

lANUGINIC  ACID.  C  41G  p.c,  H  7-3  p.c, 
N  10-3  p.c,  S  3-4  p.c,  0  31-4  p.c.  An  acid 
produced  by  the  action  of  boiling  baryta-water 
upon  wool  (Champion,  C.  R.  T2,  330;  Knccht  a. 
•Appleyard,  B.  22,  1120).  The  excess  of  baryta 
is  removed  by  C0„,  the  acid  ppd.  by  lead  acetate, 
and  the  pp.  decomposed  by  H._,S.  Yellowish 
porous  mass,  v.  sol.  hot  water,  si.  sol.  alcohol, 
insol.  ether.  Its  aqueous  solution  ppts.  colouring 
matters  as  lakes.  It  also  ppts.  tannin  and  most 
metallic  oxides  from  their  acetates.  It  reacts 
like  a  proteid  with  Millon's  reagent  and  with 
phosphotungstic  acid. 

lAPACHIC  ACID   C,,H,^0,  i.e. 
C,„H,Oo(OII)CH:CHPr.    '  Oxy'-amcnyl-naphtho- 
quinone.   Taiguic  acid.  [138^]. 

Occurrence. — A  yellow  colouring  matter  pre- 
Bent  in  the  '  lapacho '  wood  of  a  genus  of  the 
Bignoniacefc,  several  species  of  which  are  indi- 
genous to  the  Argentine  Republic  and  other 
parts  of  South  America  (Siewert,  Report  of 
Argentine  Republic,  cap.  15,  Philadelphia).  Oc- 


curs also  in  Greonheart  from  Surinam  (Stein, 
/.  pr.  99,  3),  and  in  Bethabarra  wood  (Greene  a. 
Hooker,  Am.  11,  2G7). 

Preparation. — The  wood  (10  kilos.),  in  the 
form  of  saw-dust,  is  boiled  with  a  moderately- 
concentrated  solution  of  sodium  carbonate  (500 
grms.  crystallised  salt  in  80  litres  water)  ;  the 
extraction  is  repeated  several  times.  Tlie  solu- 
tion is  of  a  blood-red  colour,  and  the  addition  of 
hydrochloric  acid  precipitates  the  crude  acid  to- 
gether with  a  red-brown  resin,  from  whicli  it  is 
best  purified  by  frequent  solution  and  recrystal- 
lisations  from  benzene  (Paterno,  G.  9,  50.5 ;  12, 
337  ;  Arnaudon,  C.  R.  46, 1152).  Yield  5  p.c  of 
pure  material. 

Properties.  —  Monoclinic  prisms  ;  a:b:c  = 
•720G:1:  -0492;  w=  97-9  (Panebianco,  G.  10,80); 
V.  sol.  boiling  alcohol,  benzene,  and  ether.  It 
dissolves  readily  in  solutions  of  the  alkalis  and 
alkaline  earths,  forming  red  solutions  containing 
salts  of  the  acid.  It  decomposes  carbonates  oa 
boiling. 

Reactions. — 1.  Completely  oxidised  hy  chromia 
acid. — 2.  Alkaline  KiSInO,  gives  oxalic  acid. — 
3.  Boiling  nitric  acid  (S.G.  1-38)  yields  phthalio 
acid. — 4.  Distillation  with  zinc-dust  yields  iso- 
butylene,  naphthalene,  and  possibly  a  homo- 
logue  of  naphthalene. — 5.  Boiling  with  HIAq 
and  phosphorus  forms  amyl-naphtlialene  (305°) 
and  a  little  di-(iS)-naphthyl,  both  being  perhaps 
derived  from  an  intermediate  naphthyl-amylene. 
G.  Cold  cone.  HNO3  (S.G.  1-49)  or  H,SO,  gives 
lapachone. — 7.  Zinc-dust  and  potasli  reduce  it 
to  an  unstable  crystalline  hydride,  re-oxidised  by 
air  to  lapachic  acid. 

Salts. — NaA'Saq:  scarlet  radio-crystalline 
mass.  S.  (of  NaA')  15-1  at  24°.  Sol.  aicohol.— 
KA'.  S.  33-3  at  24°.— NH^A' aq  :  large  brick-red 
crystals.— CaA'._.  aq  :  amorpihous  red  pp.  S. '224 
at  24°. — BaA'„7aq:  long  slender  needles  (from 
boiling  water).'  S.  -23  at  2G°.~SrA'„  aq.— PbA',, : 
amorphous  red  jip. ;  insol.  water. — AgA' :  scarlet 
powder.— Aniline  salt  C^H^NH.A' :  [122°]; 
orange  prisms  (from  alcohol). — o-Toluidine 
salt  C,H,MeNH,,A':  [135°]  ;  yellow  lamin.-p.- 
p - T  o  1  u d i  n  e  s a i  t:  [130°] ;  orange-yello wlaminm. 

Acetyl  derivative  C^rJl^iAcOj.  [83°]. 
Formed,  together  with  a  compound  C|,,H|„0,  (?), 
by  heating  lapachic  acid  with  NaOAc  and  Ac.O 
(Paterno).  Sulphur-yellow  prisms  ;  insol.  water, 
sol.  alcohol,  ether,  and  benzene.  Eeadily  con- 
verted by  piotash  into  lapachic  acid.  Br  in 
HOAc  converts  it  into  bromo-lapachone.  HNO, 
(S.G.  1-48)  at  0°  forms  a  nitro-  compound 
C,sH,.,(NO.,)AcO.,[170°] ;  crystallising  in  reddish 
plates.  The  compound  C,„H,,05  forms  small 
white  acicular  prisms  [132°]  ;  v.  si.  sol.  cold  al- 
cohol and  other.  Boiling  alcoholic  KOII  does 
not  saponify  it,  but  converts  it  into  a  compound 
CaoHo^Oe,  which  crystallises  (from  alcohol)  in 
orange  needles  [141°].  Br  does  not  convert  the 
compound  C,,,H|^0,  into  bromo-lapachone. 
Bromo-lapachone  C,iH,3Br03  i.e. 

C,„HA<™^''>CHPr(?).  [140°].  Formed  by 

warming  lapachic  acid  with  Br  in  HOAc 
(Patern6,  G.  12,353).  Orange  laminre;  v.  sol. 
hot  alcohol,  sol.  HOAc,  and  benzene,  si.  sol. 
ether,  insol.  cold  aqueous  alkalis.  HNO3 
oxidises  it  to  phthalic  acid. 
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Lapachone  CisHuO^  ^-s- 

C,„HP2<;^Q^->CHFr(?).    [156°].    Formed  by 

the  action  of  H.SOj  or  cold  cone.  HNO3  (S.G. 
1-49)  on  lapachic  acid  (Paterno,  G.  12,  337; 
Hooker  a.  Greene,  B.  22,  1723).  Silky  orange- 
red  needles  (from  alcohol)  ;  insol.  water,  v.  sol. 
hot  alcohol  and  benzene.  HNO3  oxidises  it  to 
phthahc  acid.  Distillation  over  red-hot  zinc- 
dust  gives  naphthalene  and  isobutylene.  Ac^O 
has  no  action.  Boiling  with  NaOAo  and  Ac.^0 
forms  a  compound  C.^Ho^Oj,  crystallising  in 
brown  tables  with  blue  reflex ;  nearly  insol. 
Ac.,0.  NaHSO.,  forms  a  white  crystalline  com- 
jjound.  Combines  readily  with  hydroxylamine 
and  with  NHj.  Its  molecular  weight,  found  by 
Raoult's  method,  agrees  with  the  formula 
C,,H,|03.  Lapachone  is  converted  by  heating 
with  alkalis  into  C,„H,02(0H).CH.,.CH(0H)i'r, 
which  separates  from  cold  alcohol  or  HOAc  in 
large  crystals  [125°] ;  v.  soLmost  solvents ;  readily 
converted  into  lapachone  by  dilute  HCl,  and 
forming  the  salts  BaA"aq  and  Ag2A"aq,  both 
crystallising  in  red  needles. 

LARCH  PUNGUS.  This  fungus  extracted 
with  95  p.c.  alcohol  yields  a  mixture  of  at  least 
four  different  resins  (Masing,  Ar.  Ph.  [3]  6,  111). 

(o)  C„H„Os.  [125°].  S.  (95  p.c.  alcohol)  -3 
at  14°.    Insol.  chloroform. 

(;8)  C„H,„0.  [90°].  S.  (95  p.c.  alcohol)  -7. 
Sol.  chloroform. 

(7)  C„H,,„05.  Agaricic  acid.  [272°]. 
Needles;  v.  si.  sol. boiling  alcohol,  insol.  chloro- 
form (Jahns,  Ar.  Ph.  221,  209). 

(5)  A  portion  easily  soluble  in  alcohol,  and 
partly  ppd.  by  water,  leaving  in  solution  a  resin 
[C  61-9  p.c;  H  8-1  p.c;  O  30-0  p.c]  S.  -17; 
S.  (alcohol)  1'7.  The  resinous  mixture  is  altered 
by  boiling  with  milk  of  lime,  the  pp.  then  thrown 
down  by  HCl  being  separated  by  chloroform  into 
two  substances  :  CjgH^^Oj,  insol.  chloroform,  S. 
(alcohol)  '6,  and  Ca^HjoO^,  sol.  chloroform,  S. 
(alcohol)  2-1. 

LARDACEIN  v.  Peoteids. 

LARD  OIL.  A  nearly  colourless  fatty  oil, 
obtained  by  pressing  hog's  lard.  S.G.  ^  '9122  ; 
/xb  1-4686  (Long,  Am.  10,  392). 

LARICIC  ACIDC,„H,„0,.  [153^.  S.  1-14 at  60°. 
Obtained  from  the  small  branches  of  larch  trees 
(Pinus  larix)  from  20  to  30  years  old  (Stenhouse, 
Pr.  11,  405).  The  bark  is  exhausted  with  water 
at  80°,  and  the  extract  evaporated  and  distilled. 
The  distillate  is  evaporated  at  80 '  and  the  re- 
sulting crystals  purified  by  subliniation.  Long 
monoclinic  crystals  resembling  benzoic  acid, 
usually  in  twins.  Sublimes  at  93°.  Volatile 
with  steam.  Has  a  bitter  astringent  taste  and 
powerful  odour.  Eeddens  litmus  slightly.  M. 
sol.  boiling  water  and  alcohol,  insol.  ether.  Ni- 
tric acid  oxidises  it  to  oxalic  acid.  Its  aqueous 
solution  is  pj)d.  by  baryta- water,  but  not  by  lead 
or  silver  salts.  Ferric  chloride  gives  a  purple- 
red  colour.  The  K  salt  forms  flat  reddish-brown 
crystals,  decomposed  by  COj. 

LARREA  RESIN.  Occurs  on  branches  of 
Larrea  viexicana  (Stillmann,  B.  13,  756).  61'7 
p.c.  of  it  dissolves  in  alcohol,  26-3  in  aqueous 
potash,  and  1-4  p.c.  consists  of  a  colouring  matter 
soluble  in  water. 

LASERPITIN  CjiH^.O,  (Feldmann,  A.  135, 
S36  ;  Bl.  1866,  i.  457)  or  C„H,,,0,  (Kiilz,  Ar.  Ph. 


[3]  21,  161).    [114°]  (F.) ;  [118°]  (K.).    A  bitter 

principle  contained  in  the  root  of  Laserpitiuni 
latifoUuni.  Extracted  by  80  p.c.  alcohol  (F.)  or 
by  light  petroleum  (K.).  Prisms.  Insol.  water, 
sol.  benzene,  chloroform,  ether,  and  CS^.  May 
be  sublimed.  Its  alcoholic  solution  is  ppd.  by 
water,  but  not  by  alcoholic  lead  acetate  (P.). 
Insol.  dilute  acids  and  alkalis.  Cone.  H.^SO^ 
and  cone.  HClAq  form  deep-red  solutions  (K.). 
When  heated  with  cone,  alcoholic  KOH  it  is  re- 
solved into  angelic  acid  and  laserin  C,,H.,.^04 
(F.)  or  C^oHidO^  (K.),  a  crystalline  resin,  insol. 
acids,  sol.  ether,  alcohol,  chloroform,  and  HOAc. 
Potash-fusion  gives  methyl-crotonic  acid  and 
laserin  (K.). 

Laserpitin  forms  an  acetate  CjsH.^jOjHOAc 
crystallising  from  acetic  acid  in  silky  needles 
(K.). 

Acetyl  derivative  C|r,H,|AcOj.  [113°]. 
From  laserpitin,  Ac^O,  and  dry  NaOAc  (K.). 
Colourless  needles,  insol.  water,  sol.  HOAc,  alco- 
hol, ether,  and  CHCI3. 

Bromo-derivaiive  C^JI^^jBrfig.  [90°]. 
Formed  by  the  action  of  Br  on  a  solution  of 
laserpitin  in  CHCl,  (K.).  Needles,  sol.  alcohol, 
ether,  CHCI3,  and  HOAc. 

Di-nitro-  derivative  C|5H2„(NO.J.,0^ aq. 
[115°].  From  laserpitin  and  HNO3  (K.).  Amor- 
phous mass,  insol.  water,  sol.  alcohol,  ether, 
CHCl.,,  and  HOAc. 

LAUDANINE  CoH.^NO^  (Hesse,  A.  153,  57; 
176,  201;  Siq}pl.  8,  272).  [165°].  S.G.  1-250 
(Schroder,  B.  13,  1075).  S.  (ether)  -155  at  18°. 
[a]j  =  — 13-5  in  a  2  p.c.  chloroform  solution  at 
22-5°. 

Preparation. — An  aqueous  extract  of  opium 
is  ppd.  by  lime  or  Na.COj ;  the  filtrate  is  shaken 
with  ether ;  the  ethereal  solution  is  shaken 
with  dilute  acetic  acid ;  the  acetic  acid  solution 
is  neutralised  exactly  with  NH3 ;  the  ppd.  lan- 
thopine  is  removed  by  filtration  ;  the  filtrate  is 
ppd.  by  excess  of  ammonia,  and  the  pp.  crystal- 
lised from  ether.  Laudanine  separates  first  from 
the  ethereal  solution,  and  afterwards  codamine. 
The  laudanine  is  dissolved  in  acetic  acid  solu- 
tion, and  the  solution  mixed  with  excess  of 
NaOH,  which  ppts.  cryptopine.  The  alkaline 
filtrate  is  ppd.  by  ammonium  chloride,  and  the 
pp.  dissolved  in  aqueous  HOAc;  on  adding  KI 
laudanine  hydro-iodide  is  ppd.,  and  this  is  de- 
composed by  ammonia  and  the  free  base  crystal- 
lised from  ammonia. 

Properties. — Stellate  groups  of  small  six- 
sided  prisms  (from  alcohol).  Cannot  be  sub- 
limed. Tasteless.  Lievorotatory.  In  the  crys- 
talline state  it  is  v.  sol.  benzene,  CHCI3,  and 
boiling  alcohol,  sl.  sol.  cold  alcohol,  v.  si.  sol. 
ether.  In  the  amorphous  state  it  is  much  more 
soluble.  Its  salts  have  a  bitter  taste.  From 
their  solutions  caustic  potash  and  ammonia  ppt. 
the  base  in  white  amorphous  flocks,  which  soon 
become  crystalline,  and  dissolve  in  excess  of  the 
precipitant.  Chloroform  extracts  the  base  from 
the  ammoniacal  but  not  from  the  potash  solu- 
tion. Cone.  H_,SO,  (containing  ferric  salt)  gives 
an  intense  rose-red  solution,  which  at  150° 
changes  to  dark  violet.  Cone.  HNO^  gives  an 
orange-red  solution.  FeCl,  gives  an  emerald- 
green  colour.  The  base  is  poisonous,  its  hydro- 
chloride acting  physiologically  like  strychnine. 

Salts.— B'2H2SOj4aq:  concentric  groups  of 
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needles;  v.  e.  sol.  water,  almost  itisol.  dilute 
H^SO  ,. — B'HCl  6aq  :  prisms  ;  v.  sol.  water  and 
nlcohol,  V.  si.  sol.  NaClAq.  Inactive  to  liyht. — 
Li'HBr2aq:  nodules.  S.  3-5  at '20'^— B'HI  aq  : 
crystalline  jjowder.  S.  '2  at  15°,  v.  sol.  boiling 
water,  insol.  KIAq.— B'oH.J'tCl„  2aq  :  yellow 
amorphous  pp.,  v.  sol.  boiling  water.  — 
B'H.C.,0, 6aq  :  concentric  groups  of  delicate 
needles.  [110°].  S.  2-2  at  10^— B'C^H^O,  3aq: 
[100°].    S.  4-9  at  15°. 

LAUDANOSINE  C,,H2,N0j.  [89°].  S. 
(ether)  5'2  at  lCy\  [o]j  =  105  in  a  2  p.c.  alco- 
holic solution  at  22  5° ;  =  50  in  a  2  p.c.  chloro- 
form solution  at  22-6'-'. 

Preparation. — Obtained  from  opium  by  ppg. 
the  aqueous  extract  with  Na._,CO.,,  dissolving  the 
pp.  in  ether,  shaking  the  ethereal  solution  with 
dilute  HOAc,  and  pouring  the  acid  solution  into 
aqueous  NaOH.  The  pp.  contains  a  large  num- 
ber of  bases,  and  is  warmed  with  alcohol  and 
dilute  HOAc,  and  partially  evaporated  at  60°. 
Papaverine  and  narcotine  are  then  ppd.,  and 
thebaine  and  tartrate  is  ppd.  by  adding  tartaric 
acid  to  the  filtrate.  The  filtrate  is  exactly  neu- 
tralised with  NH.|,  and  NaHCO.j  added.  After  a 
week  the  pp.  is  collected  and  extracted  with 
benzene.  Cryptopine  and  protoijine  separate 
first  from  the  benzene,  and  when  the  filtrate  is 
shaken  witlr  NaHCO.,  laudanosine  separates 
(Hesse,  A.  Suppl.  8,  321).  It  is  purified  by  dis- 
solving in  acetic  acid ;  ppg.  with  KI ;  decom- 
posing the  resulting  salt  with  NH^;  and  re- 
crystallising  from  benzene. 

Properties. — Needles.  IVIore  soluble  in  ether 
than  thebaine  and  cryptopine,  extremely  sol. 
alcohol  and  chloroform,  v.  sol.  boiling  benzene 
and  ligroin,  insol.  water  and  alkalis.  Cone. 
H.SO^  (containing  ferric  salt)  gives  a  brownish- 
red  solution,  which  at  150°  becomes  green,  and 
finally  dark  greenish-violet.  FeCl^  gives  no 
colour.  Tastes  slightly  bitter  ;  its  salts  have  an 
extremely  bitter  taste.  Its  alcoholic  solution 
exhibits  a  strong  alkaline  reaction.  Dextro- 
rotatory. Its  hydrochloride  is  also  dextrorota- 
tory, [a]j  =  108  in  a  2  p.c.  solution  at  22-5°. 

Salts. — B'HIrsaq:  small  prisms;  v.  si.  sol. 
cold  water,  v.  sol.  alcohol. — B'.>H.,PtCl|;  3aq  :  yel- 
low amorphous  pp.,  insol.  cold  water.  — 
B'H.,C..O|  3aq  :  prisms,  v.  e.  sol.  water. 

LAUREL  OILS.  The  essential  oil  from  the 
leaves  of  the  common  cherry-laurel  {Cerasiis 
lauroccrasits)  consists  of  benzoic  aldehyde,  HCy, 
a  volatile  oil  (possibly  benzyl  alcohol)  conver- 
tible by  oxidation  into  benzoic  acid,  and  minute 
quantities  of  an  odorous  resin  (Tilden,  Ph.  [3] 
5,  761  ;  c/.  Leger,  Ph.  [3]  3,  971).  The  essen- 
tial oil  from  the  fruits  of  Lauras  nobilis  contains 
a  Lnevorotatory  terpene  C,„li,^  (10-1:°),  S.G. 
•908,  a  bevorotatory  sesquiterpene  C|,Ho,  (250°), 
S.G.  is  '925,  and  lauric  acid  Ci^H.jO.,  (Bias,  A. 
134,  1;  Gladstone,  C.  J.  17,  1).'  The"  essential 
oil  from  the  leaves  of  the  Californian  laurel  j 
{Oreodaphne  californica)  contains  terpineol 
(108°)  andumbellol  C^11,..0  (216°)  (Stillmaun,  B. 
13,  029). 

Laurel-nut  oil  is  a  fatty  oil,  S.G.  -932,  de- 
rived from  CalophijUum  iiiophylluin  growing  in 
the  East  (Hooper,  Ph.  [3]  19,  525). 

LAURENE  V.  Di-methyl-ethyl-benzene. 

LAURIC  ACID  C,.,H„,0.,.  Bodecoic  acid. 
Mol.  w.  200.  [43-6°]  (Heintz).  (225°)  at  100  mm. 


(Krafft,  B.  13,  1415).  S.G.  -883  (Gorgey). 
H.  C.  1759720  (Louguinme,  A.  Ch.  [6]  11,  222j. 
Occurs  as  glyceryl  ether  in  the  berries  of  the 
bay  tree  (Laurus  nobilis)  (Marsson,  A.  Ch.  41, 
33;  Bias,  A.  134,  1),  in  the  fat  of  pichurim  beans 
(Sthamer,  A.  53,  393),  in  the  volatile  oil  of  these 
beans  (Mtiller,  J.pr.  58,  469),  in  small  quantity 
in  spermaceti  (Heintz,  A.  92,  394),  in  croton  oil 
(Schlippe,  A.  105,  14),  in  the  fruit  of  Cylico- 
daplme  sebifcra  (Gorkom,  Tydschrift  af  neerl, 
Lidie,  81,  410),  in  the  so-called  Dika  bread,  the 
fruit  of  Mangifera  gaboncnsis  (Oudemans,  J.  2)r. 
81,  356),  in  the  age  of  the  Mexicans,  a  fat  ob- 
tained from  Coccus  -4xia  (Hoppe,  J.pr. SO,  102), 
and  in  cocoa-nut  oil  (Gorgey,  A.  GG,  303). 

According  to  Schering  (.4.  96,  230)  it  is 
among  the  products  of  the  distillation  of  cetyl 
alcohol  with  potash-lime,  but  Heintz  {A.  97, 
271)  denies  this.  A  dodecoie  acid  [35'],  isome- 
ric with  lauric  acid,  may  be  obtained  by  treating 
the  amide  of  myristic  acid  with  Br  and  NaOH, 
and  converting  the  resulting  dodecylamine  into 
the  nitrile  and  thence  into  the  amide  [97°]  of 
dodecoie  acid,  and  boiling  the  amide  with  cone. 
HClAq  (Lutz,  B.  19,  1433). 

Preparation. — Lauric  acid  may  be  obtained 
from  fats  containing  it  by  saponification  fol- 
lowed by  fractional  precipitation  of  the  acids  by 
barium  acetate  (Heintz,  A.  92,  294  ;  P.  92,  429, 
583  ;  J.  pr.  60,  1).  It  may  also  be  obtained 
from  the  fat  of  bay-berries  by  saponifying,  dis- 
tilling the  solid  fatty  acids  under  reduced  pres- 
sure, and  rectifying  in  vacuo  (Krafft,  B.  12, 
1665). 

Properties. — Silky  needles  united  in  tufts 
(from  alcohol)  or  scaly  crystalline  mass  (alter 
fusion).  Its  alcoholic  solution  has  a  slight  acid 
reaction.  It  is  slightly  volatile  with  steam. 
Insol.  water,  v.  sol.  alcohol  and  ether.  Gives 
di-ennyl  ketone  (C„H23).^CO  when  its  calcium 
salt  is  distilled. 

Salts. — KA'.  Amorphous.  S.  (alcohol)  4'5 
at  15°  ;  38  at  78°  (Oudemans,  C.  C.18G3,  737).— 
KHA'.,.  Crystalline.  S.  (alcohol)  1-5  at  15°; 
400  at  78°.— NaA'.  White  powder.  S.  (alcohol) 
2-5  at  15°  ;  14-5  at  78°.— NaHA'.,.  S.  (alcohol) 
2  at  15°.— NH.HAV  S.  (alcohol)  6  at  15°.— 
BaA'., :  crystalline  spangles  (from  alcohol).  S. 
•07  at  100°  ;  •0054  at  15°  (Oudemans) ;  •OOO  at 
17°;  50  at  100°  (Gorgey).  S.  (alcohol)  -0187 
at  15'  ;  -1009  at  78°  (O.)  ;  ^07  in  the  cold  ;  ^5  at 
78°  (G.).— CaA'.,  aq  :  S. -0039  at  15°;  -0547  at 
100°.  S.  (alcohol)  •0719  at  15°,  2-20  at  78° 
(0.).-SrA'.,aq  :  S.  -0272  at  15°;  -030  at  100°. 
S.  (alcohol)  -96  at  15°,  ^36  at  78°.— MgA'„  3aq  : 
S.  ^023  at  15°.— PbA'.,.  [110°-120°]  (Heintz).  S, 
•0011  at  100°.  S."  (alcohol)  ^0047  at  15°, 
•235  at  100°.— CoA'..  aq.— NiA'.,  aq.— NiA'.,  3aq. 
— CuA', :  S.  -0023  at  15°,  ^0029  at  100°.— AgA' : 
white  powder,  consisting  of  minute  slender 
needles.  S.  •OOOl  at  15°,  ^0405  at  100°.  S.  (al- 
cohol) -0323  at  15°,  ^0824  at  78°. 

Ethyl  ether  Btk'.  [-10°].  (269°)  at  750 
mm.  (Delffs,  A.  92,  278).  S.G.  ^  SG  (Gorgey). 
V.D.  8^4.  (calc.  7-9).  From  the  acid,  alcohol, 
and  HCl. 

Glyceryl  ether  0,11, {C,.J1,,0.;},  (Schiff,  B. 
7,  781).  Trilaurin.  Laurostearin.  [45°].  H.  C. 
5707420  (Louguinine,  A.  Ch.  [6]  11,  2'22).  Ob- 
tained from  bay  berries  by  extracting  with  alco- 
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hoi.  Silky  nfiedles;  si.  sol.  cold  alcohol,  v.  sol. 
ether. 

Phenyl  ether  A'C.U,:  [2-41°];  (210°  at 
15  mm.) ;  pearly  plates. 

p-Tolyl-cther  A'C.H, :  [28°];  (220°  at 
15  mm.)  (Krafft  a.  Burger,  B.  17,  1378). 

Amide  C„H,,.CO.NH., :  [102°]  (Krafft  a. 
Stauffer,  B.  15,  1729).  From  the  chloride  and 
NH,,. 

Chloride  C,,B.,,.CO.Cl.  [-17°].  (142i°  at 
15  mm.).  Colourless  liquid  (Krafit,  B.  17, 
1378). 

Nitrile  C,Jl.,,m.  [4°].  (198°  at  100 
mm.).  S.G.  I  =  -835;  ^'  =  '827;  ^^  =  -7G7. 
Formed  by  distilling  lauramide  with  P-.O^ 
(Krafft  a.  Stauffer,  B.  15,  1729).  Colourless 
liquid  of  peculiar  odour. 

LAUKIC  ALDEHYDE  C|,H,,CHO.  [45°]. 
(143°  at  22  mm.).  Prepared  by  the  dry  distil- 
lation of  a  mixture  of  calcium  laurate  and 
formiate  (Krafft,  B.  13,  1414).  White  crystal- 
line odourless  solid. 

LAURIN  C.joHjjOj.  Bay -berry  camphor.  A 
substance  discovered  by  Bonastre  {J.  Ph.  10,  32) 
in  the  berries  of  the  bay-tree,  and  further  ex- 
amined by  Marsson  {A.  41,  329)  and  Delffs  (^1. 
88,  354).  It  is  prepared  by  boiling  the  skinned 
and  pounded  berries  with  alcohol  of  85  to  90 
p.c,  filtering  at  the  boiling  heat,  and  leaving 
tlie  liquid  to  itself  for  several  days.  Lauro- 
stearin  is  then  first  deposited ;  and  on  filtering 
again  and  leaving  the  liquid  to  evaporate, 
laurin  is  deposited  in  crystals  contaminated 
with  a  viscid  oil,  from  which  they  may  be  freed 
by  pressure  between  paper  and  recrystallisation. 
Dimetric  crystals,  destitute  of  taste  and  smell, 
insol.  water,  v.  sol.  alcohol,  even  in  the  cold,  sol. 
ether.  The  solutions  are  neutral  to  test-papers. 
Laurin  does  not  dissolve  in  alkalis.  Laurin  can- 
not be  distilled  without  decomposition.  Its 
alcoholic  solution  is  not  precipitated  by  acetate 
of  lead  or  nitrate  of  silver. 

LAUKOCERASIN.  A  name  given  by  Leh- 
mann  {N.  B.  P.  23,  440)  to  amygdalin  when 
extracted  from  the  leaves  of  the  cherry  laurel 
{Cerasus  laurocerasus)  or  the  bark  of  the  berry- 
bearing  alder  (Rhamnus  Frangula),  v.  Amyg- 
dalin. 

LAUEONE  C.,,H„0  i.e.  (C„H.3)..C0.  Di- 
ennyl  ketone.  [69'-'].  S.G.  = -802';  "t^  = -788. 
Formed  by  distilling  barium  laurate  with  lime. 
Shining  plates  (from  alcohol).  On  reduction  it 
gives  tricosane  (Overbeck,  P.  86,  591 ;  A.  84, 
289;  Krafft,  B.  15,  1712). 

LAURONOLIC  ACID  CsH,  A  C„H,3C0,H. 
Formed  by  distilling  camphanic  acid,  or  by 
heating  its  barium  salt  with  water  at  200°  ; 
campholactone  is  formed  at  the  same  time 
(Woringer,  A.  227,  7). 

Properties. — Oil.  Sol.  water  and  ether. 
Volatile  with  steam.  In  presence  of  HCl  some 
of  it  changes  into  the  isomeric  campholactone. 
When  distilled  with  water,  a  great  part  changes 
to  the  campholactone. 

Salts. — CaA'.,  3aq.  Forms  dendritic  crystals 
on  the  surface  of  an  evaporating  solution.— 
AgA'. 

LAUROSTEARIN  v.  Glyceryl  ether  of  Laueio 

ACID. 

LAUROXYLIC  ACID  v.  Di-methyl-benzoio 

ACID, 


LAUTH'S  VIOLET  v.  AinDO-mino-miro-Di- 

phenvij  sulphide. 

LAVENDER  OIL.  A  volatile  oil  obtained 
by  distilling  the  flowers  of  Lavendula  officinalis 
with  steam.  S.G.  —  •875.  It  contains  a  Isevo- 
rotatory  terpene  C,„H,„  (162°)  which  forms  a 
crystalline  hydrochloride  and  various  oxygenated 
bodies  which  yield  camijhor  on  further  oxidation 
(Dumas,  yl.  Ch.  13,  275;  Lallemand,  A.  114, 
198  ;  Barth,  Z.  1867,  509 ;  Bruylants,  J.  Ph. 
[4]  30,  39).  English  oil  of  lavender  submitted 
to  fractional  distillation  yields  30  p.c.  of  the 
terpene  (176°-186°),  and  30  p.c.  of  oxygenated 
products  (200°-207°)  (Shenstone,  P/i.  [2]  13,  207). 

LEAD.  Pb.  At.w.  206-4.  Mol.  w.  not  known 
with  certainty,  but  probably  same  as  at.  w.  (u. 
p.  124).  [330°-335°]  (Brigel,  B.  6,  191 ;  Pictet, 
P.  M.  [5]  7,  446)  ;  [326°]  (Riemsdyk,  C.  N.  20, 
32;  Person,  1849).  (Between  1450°  and 
1600°)  (Carnelley  a.  Williams,  C.  J.  35,  565). 
S.G.  11-335  at  0°  (Quincke,  P.  97,  396)  ;  11-37  at 
0°  (Reich,  J.  pr.  78,  328) ;  11-345  to  11-358  at 
4°,  11-352  to  11-366  at  23°  (Schweitzer,  Am.  Ch. 
7,  174).  S.G.  molten  10-37-10-65  (Roberts  a. 
Wrightson,  A.  Ch.  [5]  30,  181).  For  other  values 
for  S.G.  V.  Clarke's  Table  of  Spec.  Gravities 
[1888],  pp.  5-6.  S.H.  -78°  to  11°  -03065  (Reg- 
nault,  A.  Ch.  [3]  26,  286) ;  S.H.  19°  to  48°  -0315 
(Kopp,  Tr.  1865.  71)  ;  S.H.  molten  340°  to  450° 
•0402  (Person,  A.  Ch.  [3]  24,  129).  C.E.  0°  to 
100°  ^00002799  (Matthiessen,  Pr.  15,  220).  T.C. 
(Ag=100)  8-5  (Wiedemann  a.  Franz,  P.  M.  [4] 
7,  33).  Heat  of  fusion  5858  (Rudberg,  P.  19, 
125) ;  5369  (Person,  A.  Ch.  [.3]  24,  129).  E.G. 
(Hg  at  0°  =  1)  4^8  at  0°,  3-363  at  100°  (Lorenz, 
W.  13,  422,  582).  Crystalhses  in  regular  octa- 
hedra.  For  emission-spectrum  of  lead  v. 
Werther,  J.  pr  88,  180  ;  Cornu,  0.  R.  73,  332 ; 
L.  de  Boisbaudran,  C.  R.  77,  1152 ;  Hartley  a. 
Adeney,  Tr.  1884.  63. 

Occurrence. — Lead  occurs  native  in  small 
quantities  {e.g.  v.  Chapman,  P.  M.  [4]  31,  176 ; 
Kokscharow,  J.  M.  1875.  873  ;  Igelstrom,  J.  ill. 
1889  (ii.)  32).  Galena  (PbS)  is  very  widely  dis- 
tributed ;  the  other  most  important  ores  of  lead 
are  cerusite  (carbonate),  anglesite  (sulphate), 
pyroniorphito  (phosphate),  and  mimctcsite  (ar- 
senate). Small  quantities  of  oxycliloride, 
chromate,  molybdate,  tungstate,  vanadate,  &c., 
of  Pb  also  occur.  Lead  has  been  known  and 
used  from  very  early  times. 

Formation. — 1.  PbS  is  roasted  in  a  reverbe- 
ratory  furnace  until  a  portion  is  oxidised  partly 
to  PbO  and  partly  to  PbSO., ;  the  doors  are  then 
closed,  and  the  PbS,  PbO,  and  PbSO^  react  to 
produce  SO^  and  Pb  ;  PbS -h  2PbO  =  3Pb -f  SO,; 
PbS  +  PbSO,  =  2Pb  +  2S0.,.-  2.  PbS  is  roasted  in 
a  reverberatory  furnace,  the  temperature  being 
gradually  increased  until  a  considerable  quantity 
of  PbSO,,  and  a  little  PbO  are  produced ;  the 
doors  are  then  closed,  and  the  temperature  is 
raised  until  the  mass  softens  but  does  not  melt. 
When  the  PbS  and  PbSO,,  react  to  produce  Pb 
and  SO,  the  residue  is  again  roasted,  whereby 
more  PbSO,,  is  formed,  and  on  raising  the  tem- 
perature with  closed  doors  the  PbSOj  and  PbS 
react  as  before.  After  a  time  the  quantity  o£ 
PbSO.,  relatively  to  PbS  becomes  so  great  that 
the  chief  product  of  their  reaction  is  PbO 
(PbS  +  3PbSOj  =  4PbO-H4SO,);  coal  and  wood 
are  then  thrown  into  the  furnace,  and  heating  i3 
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cnntinned,  when  the  PbO  is  reduced  to 
I'bfPbO  +  C  =  Pb  +  CO) ;  at  the  same  time  some 
of  the  PbSO,  is  partly  reduced  to  PbS,  which, 
reacting  with  the  remaining  PbSO,,  produces  Pb 
and  SO,  (2PbS0,,  +  20  =  PbSO,  +  PbS  +  2C0.,).— 
3.  PbS  is  melted  with  scrap  Fe ;  PbS  +  Fe 
=  reS  +  Pb.^4.  PbCO,  is  strongly  heated  with 
C;  PbCO,  +  2C-Pb  +  8CO.-5.  PbO  is  reduced 
by  heating  in  H  or  CO,  or  with  C,  KCN,  or  Na. — 
0.  Zinc  is  suspended  in  an  acidulated  solution 
of  a  Pb  salt,  when  Pb  is  ppd.  on  the  zinc.  — 
7.  PbCl.,  is  mixed  with  Na.,COa,  and  heated  with 
KCN  or'C. 

Preparation. — 1.  By  melting  Pb  prepared  by 
one  of  the  foregoing  methods,  exposing  the 
molten  mass  to  a  gentle  current  of  air,  blowing 
water- vapour  through  the  mass,  and  running  off 
the  metal  from  beneath  the  film  of  oxides  of  Cu, 
Sb,  Fe,  &c.,  nearly  pure  Pb  is  obtained. — 2.  Pb 
oxalate  is  strongly  heated  in  a  carbon  crucible, 
or  is  mixed  with  powdered  C  and  heated. — 
3.  Stas  prepared  pure  lead  by  the  following  pro- 
cess (Chcm.  Proport.  324).  Commercial  Pb  acet- 
ate was  dissolved  in  water,  and  digested  at  40° 
to  50°  in  a  leaden  vessel  with  sheets  of  Pb  until 
all  Cu  and  Ag  were  ppd. ;  the  filtered  liquid  was 
run  into  almost  boiling  water,  strongly  acidulated 
with  H.^SO.,;  the  ppd.  PbSO,,  was  very  thoroughly 
washed,  and  then  suspended  in  a  solution  of 
NH4  sesquicarbonate  and  NJrl3  until  transformed 
into  PbCO., ;  the  PbCO^  was  thoroughly  washed, 
a  part  of  it  was  decomposed  to  PbO  by  heating 
in  a  Pt  dish,  and  the  rest  was  almost,  but  not 
quite,  entirely  dissolved  in  dilute  HNO.|Aq  ;  the 
solution  of  Pb(NO.,)._,  was  heated  to  boiling,  and 
the  PbO  was  added  little  by  little  ;  the  last  traces 
of  Fe  were  thus  ppd.  as  oxide ;  the  boiling 
liquid  was  filtered  and  poured  into  solution  of 
Nfl,  sesquicarbonate.  In  this  way  pure  PbCO, 
was  obtained.  The  PbCO.,  was  dried,  and  added 
little  by  little  to  pure  molten  KCN  contained  in 
an  unglazed  porcelain  crucible  placed  within  a 
larger  crucible,  the  space  between  being  filled 
with  powdered  Al._,0.|previousIyheated  and  mixed 
with  5  p.c.  melted  and  powdered  borax.  The  Pb 
thus  obtained  was  again  placed  in  pure  molten 
KCN,  and  kept  there  until  the  upper  surface  of 
the  Pb  appeared  convex  and  lustrous  like  pure 
Hg  ;  after  partial  cooling  the  Pb  was  run  off  into 
a  mould  of  polished  steel.  If  a  trace  of  PbO  or 
PbS  is  present  in  the  molten  Pb  the  surface  does 
not  become  convex. 

Properties. — Almost  white,  lustrous  metal. 
Ordinary  lead  is  blue-grey ;  it  contains  traces  of 
Ag,  Cu,  Sb,  and  sometimes  Fe  and  IMn.  Very 
malleable  and  ductile,  but  the  properties  are 
greatly  affected  by  small  quantities  of  impurities, 
notably  by  PbO,  which  is  somewhat  soluble  in 
molten  Pb.  Tenacity  very  low.  Somewhat  so- 
norous. Leaves  a  mark  on  paper.  Lead  is  so 
soft  that  it  can  be  cut  by  a  knife  or  scratched  by 
the  nail ;  traces  of  foreign  metals,  or  of  As  or  S, 
increase  the  hardness  of  Pb.  By  slowly  cooling 
molten  Pb,  piercing  a  hole  in  the  crust  by  an  iron 
rod,  and  pouring  off  the  still  molten  portion,  the 
metal  is  obtained  in  regular  octahedra  often  ag- 
gregated together  similarly  to  crystals  of  NH|Cl 
(Marx,  S.  57,  193;  Stolba,  D.  P.  J.  104,  371). 
Crystals  of  Pb  are  also  obtained  by  hanging  a 
rod  of  zinc  in  a  slightly  acidulated  solution  of  a 
Pb  salt,  or  by  passing  an  electric  current  through 


such  a  solution.  Pb  vaporises  at  high  tempera- 
tures (1400°-1G00°) ;  the  vapour  is  very  poison- 
ous. The  lustrous  surface  of  Pb  quickly  tar- 
nishes in  ordinary  air  from  formation  of  a  film 
of  oxide  (probably  Pb^O).  Very  finely  divided 
Pb  is  quickly  changed  to  the  suboxide  Pb.,0  ; 
such  finely  divided  Pb  may  be  obtained  by  cover- 
ing a  Zn  plate  with  a  little  PbSO,  made  into  a 
paste  with  water,  laying  another  Zn  plate  on  the 
top,  and  placing  the  whole  inNaClAq  for  9  or  10 
days  (v.  Bolley,  Ph.  C.  1850.  59).  Pb  is  readily 
changed  to  PbO  on  the  surface  by  melting  in  air. 
Pb  is  not  changed  in  dry  air,  nor  when  kept 
under  pure  water  from  which  all  air  has  been 
removed ;  in  contact  with  water  and  the  atmo- 
sphere it  becomes  gradually  covered  with  a  white 
deposit  of  2PbC03,  PbO^H,,  and  small  quantities 
of  a  soluble  Pb  salt  are  also  formed  (v.  Reactions, 
No.  2).  Pb  is  soluble  in  HNO^Aq,  and  is  slowly 
changed  to  PbCl._,  by  the  action  of  HClAq  in  the 
air ;  hot  cone.  H.^SO,  forms  PbSO^ ;  Pb  is  oxi- 
dised by  heating  with  KNO3  or  KHSO^.  Com- 
bines with  the  halogens,  also  with  S,  Se,  P,  and 
As ;  forms  alloys  with  many  metals. 

The  atomic  weight  of  Pb  has  been  determined 
(1)  by  finding  V.D.  of  PbCL,  (Eoscoe,  Pr.  27,420), 
and  analyses  of  this  compound  (IVIarignac,ylr.  Sc. 
1,  69,  209;  Dumas,  A.  Ch.  [3J  55,  190) ;  (2)  by 
syntheses  of  Pb(NO.,),  and  PbSO,  (Stas,  Rech. 
101  ;  Cliem.  Proport.  329)  ;  (3)  by  converting 
Pb,  PbO,  and  PbS  into  PbSO,,  and  by  analysing 
PbCO.,  (Bcrzelius,  P.  8,  15;  G.  A.  37,  259, "205  ; 
Turner, -fl.  13,  17);  (4)  by  determining  S.H.  of 
Pb  (Itegnault,  A.  Ch.  [3]  20,  280). 

Lead  is  metallic  in  its  chemical  behaviour. 
The  oxide  PbO  is  strongly  basic  ;  it  is  slightly 
soluble  in  water,  and  the  solution  turns  red  lit- 
mus blue  and  absorbs  C0._,  from  the  air  ;  it  de- 
composes hot  solutions  of  NH,  salts  with  evolu- 
tion of  NH.|,  and  it  reacts  with  acids  to  form  salts 
PbX,,  (X  =  NO.„JSO,„  etc.),  PbCO,  is  isomorphous 
with  the  carbonates  of  the  alkaline  earths  ;  on 
the  other  hand,  PbO  dissolves  in  fairly  cone. 
KOHAq,  probably  forming  a  salt  PbO.Jv,,  and 
compounds  of  PbO  with  CaO  and  Ag.O  are 
known.  PbO.^  reacts  with  strong  bases,  c.rj. 
KOH,  to  form  unstable  salts,  e.rj.  ICPbO., ;  on 
the  other  hand,  treatment  of  Pb.,0,,  with  cone. 
H.,PO,,Aq  or  H,|C,O.Aq  produces  solutions  which 
react  as  if  they  contained  salts  of  PbOj.  The 
greater  number  of  the  lead  salts  correspond  with 
the  oxide  PbO  ;  Pb(CH,,)„  however,  is  stable  as 
a  gas. 

Lead  is  placed  in  Series  II.  of  Group  IV. ; 
the  other  odd  series  members  of  this  group  are 
Si,  Ge,  and  Sn.  Pb  more  nearly  resembles  Sn 
than  any  other  member  of  Group  IV. ;  it  is  more 
distinctly  metallic  than  the  other  elements  of 
the  group ;  the  other  elements  of  this  group 
form  several  compounds  MX',,,  whereas  most  of 
the  Pb  compounds  belong  to  the  form  MX'.,.  Pb 
forms  many  basic  and  several  double  salts  (cf. 
Carbon  group  of  elements,  vol.  i.  p.  084 ;  also 
Tin  group  of  elements,  in  vol.  iv.).  In  its 
physical  proj)erties  Pb  resembles  Tl ;  one  series 
of  Tl  salts,  however,  is  similar  to  those  of  the 
alkali  metals,  and  the  other  series  resembles 
those  of  the  earth  metals  {v.  E.vkths,  metals  op 
THE,  vol.  ii.  p.  424).  The  atom  of  Pb  is  divalent 
in  the  gaseous  molecule  PbCl..,  and  tetravalent 
I  In  the  gaseous  molecule  Pb(CHa),. 
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Eamsay  {C.  J.  55,  521)  has  determined  the 
lowering  of  vapour-pressure  of  Hg  produced  by 
dissolving  Pb  in  Hg  ;  the  results  obtained  make 
it  ijrobable  that  the  molecular  weight  of  lead 
is  the  same  as  the  atomic  weight ;  this  result 
assumes  the  accuracy  of  Van't  Hoff's  law,  that 
equal  volumes  of  dilute  solutions  contain  equal 
numbers  of  molecules  of  the  dissolved  sub- 
stances, and  it  also  regards  the  molecular 
weight  of  liquid  Hg  as  the  same  as  the  atomic 
weight. 

Reactions. — 1.  Unchanged  in  dry  air;  super- 
ficially oxidised  (probably  to  Pb_,0)  in  moist  air ; 
oxidised  to  PbO  by  heating  in  air  or  oxygen. — 
2.  Water  quite  free  from  air  has  no  action  on 
Pb  at  ordinary  temperatures  (Stalman,  D.  P.  J. 
180,  366 ;  Bottger,  J.  1866.  252  ;  but  v.  Miiller, 
J.  pr.  [2]  36,  317).  Water  and  air  together  dis- 
solve a  little  Pb,  and  at  the  same  time  a  deposit 
of  2PbC03.Pb(OH).,  is  formed.  Water  charged 
with  CO,  under  a  pressure  of  a  few  atmo- 
spheres dissolves  considerable  quantities  of  Pb 
(perhaps  in  the  form  of  an  acid  carbonate).  The 
jiresence  of  small  quantities  of  nitrates,  espe- 
cially NHjN03,  of  soluble  alkaline  chlorides,  and 
of  some  other  salts,  e.g.  (NHJ^SOj,  increases 
the  solvent  action  of  water  on  Pb ;  the  amount 
of  Pb  in  solution  is  greater  after  a  few  days' 
action  than  after  many  days'  exisosureto  the  air. 
In  these  reactions  the  soluble  salt  of  Pb  is  probably 
slowly  acted  on  by  the  CO,  of  the  air  with  for- 
mation and  ppn.  of  insoluble  2PbC03.Pb(OH)o. 
The  presence  of  alkaline  carbonates  or  of  a  little 
Ca  silicate  in  water  almost  wholly  stops  the 
solvent  action  on  Pb  ;  probably  the  insoluble 
hydrocarbouate  is  formed  as  quickly  as  Pb  is 
dissolved.  The  action  of  water  on  lead  has  been 
examined  by  Graham,  Miller  a.  Hofmann,  Noad 
(C.  J.  4,  20),  Yorke  {P.  M.  [3]  o,  82),  Dumas 
(C.  R.  11,  1054),  Berthelot  (C.  R.  11,  1063), 
Pattison  Muir  (C.N.  25,  294;  33,  102,  125,  145; 
34,  223,  234;  35,  82,  110  ;  C.J.  31,  660),  Miiller 
(J.pr.  [2]  36,  317),  Carnelley  a.  Frew  (S.  C.  I. 
7,  15,  78),  and  others.  Granulated  lead  slowly 
decomposes  boiling  water,  evolving  H  (Stolba, 
J.pr.§4,  113).— -3.  Lead  is  dissolved  by  several 
acids ;  slowly  by  hot  cone.  HClAq  in  contact 
with  air ;  also  slowly  by  cone.  H.SOj  (Calvert  a. 
Johnson,  C.  J.  16,  66)  ;  rapidly  by  HNO^Aq. 
For  account  of  gaseous  products  of  reaction 
with  HNOjAq.  v.  Ackworth  a.  Armstrong,  C.  J. 
32,  54. 

Technical  applications  of  lead. — Lead  is 
largely  used  for  vessels  and  apparatus  in  which 
different  chemical  processes  are  conducted,  e.g. 
for  sulphuric  acid  chambers;  water-pipes  are 
usually  made  of  lead.  Alloys  of  lead  with  tin 
form  solder  and  pewter ;  an  alloy  with  As  is 
used  for  making  shot;  an  alloy  with  Sb  is  used 
as  type-metal,  and  emery  wheels  and  grinding 
tools  used  by  lapidaries  are  made  of  an  alloy  of 
Pb  and  Sb  ;  alloys  of  Pb  with  Sn  and  Bi  have 
low  melting-points.  Lead  oxide,  chromate, 
acetate,  and  carbonate  are  all  largely  used  in 
manufactures. 

Detection  and  Estimation. — HClAq  ppts. 
white  PbCl2  from  solutions  of  Pb  salts  ;  si.  sol. 
cold  water,  fairly  sol.  hot  water,  nearly  insol. 
dilute  HClAq.  Dilute  H.^SO^,  or  a  soluble  sul- 
phate, ppts.  white  PbSOj  almost  insol.  dilute 
HjSO^Aq,  quite  insol.  alcohol.    K^CrO^Aq  ppts. 


yellow  PbCrOj,  insol.  water.  KIAq  ppts.  yellow 
Pbl.,,  sol.  boiling  water,  but  rejjpd.  in  yellow 
crystalline  spangles  on  cooling.  H^S  ppts. 
brownish-black  PbS,  insol.  dilute  acids,  alkalis, 
or  alkaline  sulphides  ;  presence  of  much  HCl 
prevents  ppn.  from  rather  dilute  solutions  of 
salts  of  lead  ;  in  presence  of  a  little  HCl  pp. 
is  sometimes  red  or  yellow-red,  and  consists  of 
a-PbS.i/PbClj  (v.  Lead,  sulphochloride  of).  The 
H.>S  test  is  said  to  detect  1  pt.  of  lead  in 
100,000  pts.  of  water ;  the  H,SO^  test  1  pt.  in 
20,000  ;  and  the  K.CrO.,  test  1  pt.  in  70,000.  Pb 
may  be  estimated  as  PbSOj  by  ppn.  with  dilute 
H.^SOjAq  adding  about  2  vols,  of  alcohol,  wash- 
ing with  alcohol,  drying  and  calcining. 

Supposed  allotropic  form  of  lead. 
When  lead  is  deposited  on  the  negative  electrode 
by  passing  a  current  through  a  neutral  or  acid 
solution  of  a  lead  salt,  and  the  current  is  con- 
tinued for  some  hours,  the  lead  becomes  the 
colour  of  copper  (Wdhler,  A.  Suppl.  2,  135). 
After  washing  the  red  leaflets  thus  obtained  with 
water  and  alcohol,  they  retain  their  colour  on 
exposure  to  the  air,  and  are  not  acted  on  by 
dilute  HClAq  or  cold  dilute  HNO^Aq,  or  alkalis, 
but  are  readily  dissolved  by  hotHNO.,Aq  ;  heated 
in  H  they  melt  above  200^  and  become  ordinary 
lead.  Wohler  regarded  the  red  substance  either 
as  an  allotropic  form  of  lead,  or  as  a  hydride  of 
lead ;  Stolba  (J.  pr.  94,  113)  suggested  that  the 
red  colour  was  due  to  a  film  of  oxide  on  the 
surface  of  the  lead  [v.  also  Schiitzenberger,  G.  R. 
86,  1265). 

Lead,  alloys  of.  Lead  alloys  with  many 
metals;  the  alloys  are  produced  by  fusing  together 
the  constituent  metals ;  some  of  them  ai'e  defi- 
nite comi3ounds,  in  these  cases  either  of  the  con- 
stituents is  generally  soluble  in  the  compound. 

Alloys  with  bismuth,  and  with  bis- 
muth and  other  metals.  PbandBimaybe 
alloyed  in  all  proportions;  malleability  is  dimin- 
ished by  adding  more  than  an  equal  weight  of  Bi. 
By  fusing  together  70  p.c.  Pb,  15  p.c.  Bi,  and 
15  p.c.  Sb  an  alloy  is  obtained  which  expands 
on  cooling.  An  amalgam  of  Pb  (4  pts.)  Bi  (2 
pts.),  and  Hg  (1  pt.)  may  be  melted  by  rubbing 
pieces  of  it  together.  Alloys  of  Pb  withBi  and 
Sn  are  known  fusible  alloy  ;  the  M.P.  varies 
from  e.  90°  to  c.  170^;  all  these  alloys  are  said 
to  solidify  at  98°.  (For  M.P.  and  solidification- 
points  of  these  alloys  v.  Dallo,  C.  C.  1865.  831 ; 
for  expansion  and  S.H.  v.  Spring,  A.  Ch.  [5J  7, 
178,  also  Wiedemann,  W.  3,  237 ;  for  thermal 
conductivity  v.  Wiedemann  a.  Franz,  P.  89,514 ; 
108,  399;  cf.  also  vol.  i.  p.  511.) 

Britannia  metal  is  composed  of  equal  parts  of 
brass,  Sn,  Sb,  and  Bi ;  Queen's  metal  of  1  pt. 
Pb,  1  pt.  Bi,  1  pt.  Sb,  and  9  pts.  Sn.  Alloys  of 
Pb  with  Bi,  Sn,  and  Ag  are  very  fusible,  melting 
as  low  as  45° ;  the  alloy  often  used  for  tinning 
the  inside  of  glass  globes,  tubes,  &c.  is  made  by 
fusing  together  1  pt.  Pb,  1  pt.  Sn,  2  pts.  Bi,  and 
adding  10  pts.  Ag. 

Alloys  with  copper  v.  vol.  ii.  p.  254. 

Alloys  with  mercury.  Pb  easily  amal- 
gamates with  Hg,  by  rubbing  together  Pb  filings 
with  Hg  or  by  adding  Hg  to  molten  Pb.  An 
amalgam  containing  33  p.c.  Pb  is  liquid ;  an 
amalgam  of  equal  parts  Pb  and  Hg  can  be  crys- 
tallised. Contraction  occurs  during  the  amal- 
gamation. 
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Alloys  with  potassium  and  sodium.  | 
Prepared  either  by  directly  heating  the  metals 
together  or  by  fusing  PbO  with  an  alkaline 
flux,  e.g.  with  cream  of  tartar.  When  distilled 
with  EtI,  Mel,  Ac,  compounds  of  Pb  with  Et, 
Me,  Ac.  are  obtained. 

Alloys  with  tin.  These  metals  may  be 
alloyed  in  all  proportions ;  the  S.G.  of  the  alloy 
is  always  a  little  less  than  that  calculated  from 
the  S.G.  of  the  constituents.  There  are  no 
indications  of  the  formation  of  definite  com- 
pounds [v.  Laurie,  C.  J.  55,  677).  These  alloys 
are  very  easily  ignited  and  burnt.  The  two  com- 
monest alloys  of  Pb  and  Sn  are  solder  and 
pewter.  Fine  solder  contains  1  pt.  Pb  and  2  pts. 
Sn  ;  common  solder,  equal  pts.  Pb  and  Sn  ;  coarse 
solder,  2  pts.  Pb  and  1  pt.  Sn.  The  M.P.  varies 
from  c.  340°  for  1  pt.  Pb  and  2  pts.  Sn,  to  370^ 
for  equal  parts  Pb  and  Sn,  and  4-10^  for  2  pts. 
Pb  and  1  pt.  Sn  ;  by  increasing  the  relative 
quantity  of  Pb  the  M.P.  rises  until  the  alloy  of 
25  pts.  Pb  to  1  pt.  Sn  melts  at  c.  560° ;  by 
increasing  the  relative  quantity  of  Sn,  above  2 
pts.  to  1  of  Pb,the  M.P.  also  slightly  rises  until 
the  alloy  of  6  pts.  Sn  to  1  pt.  Pb  melts  at  c. 
380°.  Pewter  is  an  alloy  of  c.  80  pts.  Pb  with 
20  pts.  Sn.  According  to  Kudberg  (P.  18, 
240)  when  Pb  and  Sn  are  melted  together  and 
allowed  to  cool,  the  thermometer  always  shows 
a  stationary  point  at  187°  ;  he  thinks  that  a 
compound  PbSUj  is  always  formed,  that  this 
alloy  has  a  fixed  solidification-point  lower  than 
that  of  Pb  (326°)  or  Sn  (228°),  and  that  the  heat 
produced  by  the  solidification  of  this  alloy  acting 
on  the  excess  of  Pb  or  Sn  causes  fluctuations  in 
the  final  solidification-point  of  the  whole  mix- 
ture (v.  alsoPohl,  W.A.B.  1850.402  ;  Riche,  C.B. 
55,  143;  Wertheim,  P.  Ergdnzbd,  2,  75;  Mat- 
thiessen,  P.  130,  62).  It  seems  that  the  amount 
of  Pb  in  pewter  vessels  for  domestic  use  should 
not  exceed  18  p.c,  else  Pb  may  be  dissolved  out 
by  the  action  of  dilute  acids,  e.g.  vinegar. 

Alloys  with  tin  and  copper.  Bcll- 
metal  is  an  alloy  of  4-3  p.c.  Pb,  80  p.c.  Cu,  lO'l 
p.c.  Sn,  and  5-6  p.c.  Zn.  A  little  Pb  is  sometimes 
added  to  Cu  and  Sn  in  making  bronie. 

Alloys  with  palladium.  A  crystalline, 
greyish-white,  brittle  alloy  is  obtained  by  fusing 
granulated  Pb  with  rather  more  than  its  own 
weight  of  Pd  foil,  and  removing  excess  of  Pb  by 
the  action  of  acetic  acid  and  CO.,.  The  alloy 
has  the  composition  Pd.,Pb  ;  S.G.  11-225  (Bauer, 
B.  3,  691 ;  4,  449). 

Alloys  with  platinum.  An  alloy  having 
the  composition  PtPb  is  formed  by  fusing  3 
pts.  Pb  with  1  pt.  Pt,  and  exposing  the  product 
to  the  prolonged  action  of  CO,,  6,  and  acetic 
acid  vapour  (Bauer,  B.  3,  61)1 ;'  4,  449).  Steel- 
grey,  crystalline ;  fairly  fusible ;  S.G.  15'736. 
Bauer  (I.e.)  also  describes  an  alloy  PtPb,. 

Alloys  with  zinc.  Pb  and  Zn  alloy  in  all 
proportions  ;  all  the  Zn  is  removed  by  heating 
very  strongly.  Alloying  Pb  with  Zn  increases 
the  hardness  of  the  Pb.  Alloys  of  Pb,  Zn,  and 
Sn  solidify  at  168°;  when  the  ratio  is  2Pb:Zn:9Sn 
the  alloy  solidifies  at  168°  only,  but  other  alloys 
show  also  two  higher  points. 

Lead  also  alloys  with  cliromiiim  and  7nan- 
gancse. 

lead,  antimouate  of;  v.  vol.  i.  p.  286. 


Lead,  antimonides  of.    Pb  and  Sb  may  be 

melted  together  in  all  proportions ;  the  alloys 
are  crystalline  ;  most  of  them  are  formed  with 
expansion.  Ordinary  type  metal  consists  of  83 
pts.  Pb  and  17  pts.  Sb  (v.  Kiche,  G.  B.  55,  143  ; 
Matthiessen,  P.  110,  28 ;  Calvert  a.  Johnson, 
P.  M.  [4]  18,  354 ;  H.  v.  d.  Planitz,  B.  7,  1664  ; 
Rollmann,  P.  84,  277). 

Lead,  arsenates  of;  v.  vol.  i.  p.  308. 

Lead,  arsenides  of.  Pb  melted  with  As  takes 
up  c.  IG  p.c.  of  the  latter  ;  the  alloys  are  brittle 
and  very  fusible ;  some,  but  not  all,  of  the  As  is 
expelled  by  heating.  Shot-metal  is  an  alloy  of  Pb 
with  not  more  than  3  p.c.  As. 

Lead,  arsenites  of;  v.  vol.  i.  p.  306. 

Lead,  borates  of;  v.  vol.  i.  p.  530. 

Lead,borofluorideof.  Pb(BF,),,[  =  PbF,.2BF.,]. 
Prismatic  crystals  ;  obtained  by  dissolving  PbO 
in  excess  of  HBF,|Aqand  evaporating  to  a  syrup. 
Crystallises  with  difliculty ;  partially  decomposed 
by  water  or  alcohol  (Berzelius,  P.  2,  113  ;  cf. 
BoROFLUoniDES,  vol.  i.  p.  526). 

Lead,  bromide  of.  PbBr.^.  Mol.  w.  not  cer- 
tain ;  but  from  analogy  of  PbCl.,  is  probably 
3li5-9(  =  PbBr.,).  Melts  at  c.  499°  (Carnelley,  C.  j. 
33,  278) ;  boils  at  c.  861°  (Carnelley  a.  Williams, 
C.  J.  33,  283).  S.G.  ppd.  PbBr.,  6-572  at  19-2° 
(Clarke's  Table  of  Specific  Gravities  [1888]  32). 
H.F.  [Pb.Br-"]  =  64,4.50  ;  [Pb,Br-,Aq]  =  54,410  [Th. 
3,  337).  Obtained  by  digesting  PbO  or  PbCO, 
with  HBrAq,  or  by  ppg.  the  solution  of  a  Pb  salt 
by  HBrAq  or  a  soluble  bromide.  Obtained  in 
well-formed,  colourless,  rhombic  needles  by 
slowly  evaporating  a  solution  of  Pb  in  alcohol 
containing  Br  (Hjoi  tdahl,  Z.  K.  3,  302).  SI.  sol. 
cold,  more  sol.  hot,  water ;  more  sol.  acids. 
From  the  solution  in  hot  cone.  HBrAq  (72  p.c. 
HBr),  Ditte  says  that  white  lustrous  needles, 
PbBr.,.3H.,0,  crystallise  (0.  R.  92,  718) ;  and  that 
the  compound  5PbBr.,.2HBr.lOH.,0  is  obtained 
by  passing  HBr  into  the  solution  of  PbBr.^  in 
HBrAq.  After  melting,  PbBr,_,  solidifies  to  a 
yellow,  horn-like  mass.  Heated  in  air,  a  yellow 
mass  remains  containing  the  oxybromide 
Pb.,OBr.,  (  =  PbBr.,.PbO) ;  the  same  oxybromide  is 
obtained  by  diges'ting  PbBr.,  with  Pb{C.,H.,0.,).A(i. 
A  compound  of  PbBr._,  with  PbCl.,  has  been  ob- 
tained, also  compounds  of  PbBr.,  with  Pbl.j,  and 
with  Pb(CNS).j  (v.  Lead,  broniocldorida  of; 
Lead,  iodobromides  of ;  and  Lead,  bromosid- 
piliocyanidcs  of).  Andre  {A.  Gh.  [6]  3,  104) 
describes  several  do7tble  compounds  of  PbBr,, 
with  NH,Br. 

Lead,  brom-iodides  of;  v.  Lead,  iodobrom- 
ides of. 

Lead,  bromochloride  of.  PbBr...PbCU 
(  =  PbBrCl).  White  needles,  observed  by  lies  in 
a  blast  furnace  where  lead  carbonate  ores  had 
been  reduced  {C.  N.  43,  216) ;  crystallisablo  from 
water  ;  S.G.  5-741. 

Lead,  bromosulphocyanides  of. 
PbBr,,.Pb(CNS)._, ;  brownish  crystals,  by  digesting 
the  constituents  together,  and  then  crystallising 
from  boiling  water.  By  acidifying  with  HBrAq, 
the  salt  8PbBr.,.Pb(CNS).,  is  produced  (Grisson 
a.  Thorp,  Am.  10,  229). 

Lead,  chlorides  of.  Only  one  chloride  of 
lead,  PbCl.,,  has  been  isolated;  but  there  is 
strong  proof  of  the  existence  of  the  tetrachloride, 
PbCl,,  in  solutions  of  PbO.,  in  HClAq. 

Le.\d  ciiLOKiDE,   PbCl...    {Lead  dichloride 
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Plumbotis  chloride.  Horn-lead.)  Mol.  w.  277-14. 
S.G.  5-805  at  15°  (Stolba,  J.  pr.  97,  503);  5-88 
(Brugelmann,  B.  17,  2359).  V.D.  137-1  at  c. 
1080°  (mean  of  4)  (Eoscoe,  Pr.  27,  426).  Melts 
at  498°,  and  boils  between  861°  and  954°  (Car- 
nelley,  C.  J.  33,  278 ;  and  C.  a.  Williams,  C.  J. 
35,  664).  Crystallises  in  rhombic  system ; 
a:&:c  = -5943:1: -5949  (Schabus,  W.  A.  B.  1850. 
456).  H.F.  [Pb.Cl-]  =  82,770;  [Pb,Cl-,Aq]  =  75,970 
{Th.  3,  337). 

Occurrence. — As  cotumite ;  found  in  the 
crater  of  Vesuvius  after  the  eruption  of  1822, 
mixed  with  NaCl  and  CuSO,,. 

Formation.— 1.  By  heating  Pb  in  a  stream 
of  CI ;  combination  occurs  slowly. — 2.  By  dis- 
solving Pb  in  hot  HClAq  in  contact  with  air ; 
PbCij  separates  on  cooling. — 3.  By  adding  solu- 
tion of  a  chloride,  e.g.  NaClAq,  to  a  cone,  solu- 
tion of  a  Pb  salt.— 4.  By  dissolving  PbS  in  hot 
HClAq  and  crystallising. 

Preparation.  — PbO  or  PbCO,  is  boiled  with 
dilute  HClAq,  and  HClAq  is  added  little  by  little 
until  all  is  dissolved ;  the  liquid  is  allowed  to 
cool,  and  the  PbCl.,  which  separates  is  repeatedly 
crystallised  from  boiling  water. 

Properties.— IjATge,  white,  rhombic  crystals 
{v.  supra),  which  melt  at  498°  and  boil  between 
861°  and  954°  [v.  supra).  V.D.  at  c.  1080°  agrees 
with  the  formula  PbCU.  SI.  sol.  cold  water, 
S.  =  -95  at  16-5°,  solution  contains  -9414  p.c. 
PbCl,  (Bell,  C.  N.  16,  69) ;  addition  of  1  p.c.  HCl 
diminishes  S.  to  -347,  and  with  14  p.c.  HCl, 
S.  =  -09.  If  more  than  14  p.c.  HCl  is  present  S. 
increases;  S.  in  HClAq  S.G.  1-162  =  2-9  (Bell, 
I.  c).  According  to  Field  (C.  J.  [2]  11,  575)  PbCU 
is  less  soluble  in  NaClAq  containing  5  p.c.  NaCl 
than  in  water  (S.  =  -23);  but  the  values  of  S.  for 
water  and  cone.  NaClAq  are  about  the  same. 
The  considerably  greater  solubility  of  PbCU  in 
cone,  than  in  dilute  HClAq  is  supposed  by  Ditte 
to  be  due  to  the  formation  of  a  compound  of 
PbCL,  and  HCl  which  is  decomposed  by  water 
(C.  B.  92,  718).  Ditte  gives  the  following 
table : — 


HCl  in 
100  pts.  HjO 

dissolved  in  1000  pts.  of  the  liquid 
in  col.  1 

atO° 

20° 

40° 

55° 

80° 

0 

8 

11-8 

17 

21 

31 

5-6 

2-8 

3 

4-6 

6-5 

12-4 

10 

1-2 

1-4 

3-2 

5-5 

12 

18 

2-4 

4-8 

7-2 

9-8 

19-8 

21-9 

4-7 

6-2 

10-4 

12-9 

23-8 

31-5 

11-9 

14-1 

19 

24 

38 

46 

29-8 

30  (at  17°) 

PbCU  is  readily  dissolved  by  boiling  water,  but 
almost  all  crystallises  out  on  cooling.  Insol. 
alcohol  94  p.c. ;  somewhat  sol.  in  more  dilute. 
Fairly  sol.  NaCjH^OjAq,  NaoS.P:,Aq,  and  some 
other  salt  solutions.  After  melting  and  cooling, 
PbCU  appears  as  a  horn-like  mass  (hence  the 
name  Jwrn-lcad  formerly  used). 

Beactions. — 1.  Heated  in  the  air  until  white 
fumes  cease  to  come  off,  a  light-yoUow  oxy- 
chloride  Pb,OCU  (-PbCU.PbO)  is  formed  (v. 
Lead,  oxychloridcs  of).  —  2.  Kecently  ppd. 
PbCl._,  when  digested  with  cold  neutral  lead 
acetate  produces  an  oxychloride  2Pb.,0CUH,0 
(Brandes,  A.  10,   273).— 3.  The  oxychloride 


Pb^OCU.H.^O  is  obtained  by  partially  ppg. 
PbCUAq  by  lime  water. — 4.  By  adding  caustic 
potash'  to  PbCU  suspended  in  water,  the  oxy- 
chloride PbCl.,.2PbO  is  said  to  be  formed  (Ditte, 
C.  B.  94,  1180).— 5.  According  to  Berzelius,  the 
product  of  the  action  of  ammonia  on  PbCU  is 
PbCU.3Pb0.4H,0.— 6.  Heated  in  carbon  mon- 
oxide, COCU  and  Pb  are  produced. — 7.  Heated, 
not  too  strongly,  in  phosphoretted  hydrogen, 
HCl,  P,  and  Pb  are  formed.— 8.  Oxidised  by 
alkaline  hypochlorites  to  PbO.^. — 9.  Long-con- 
tinued passage  of  CI  into  PbCU  suspended  in 
water  most  probably  produces  PbCl^,  PbO,  being 
simultaneously  ppd.  (v.  Fisher,  C.  J.  35,  284). 

Combinations. — 1.  PbClj  absorbs  ammonia 
gas,  forming  2PbCU.3NH3  according  to  H.  Kose. 
All  the  NH,  is  readily  given  off  on  warming. — 
2.  Combines  with  lead  mcnoxide,  when  the  two 
are  heated  together,  to  form  oxychloridcs 
a;PbCl,_,.7/PbO  {v.  Lead,  oxychloridcs  of). — 
4.  With  lead  carbonate  forms  PbClj.PbCOj ;  ob- 
tained by  boiling  together  the  two  salts  ;  or  by 
the  action  of  CO.,  on  PbCL,  under  pressure 
(Miller,  C.  J.  [2J  8',  37).— 6.  With  lead  acetate 
to  form  PbCU.Pb(C2H,,02)., ;  obtained  by  mixing 
freshly  ppd.  PbCl.^  with  Pb(C.^H30.j).2  and  enough 
glacial  acetic  acid  to  form  a  viscid  mass,  which 
soon  solidifies,  and  removing  excess  of  acid  by 
pressure  (Carius,  A.  127,  87). — 6.  With  lead 
phosjohate,  forms  PbCU.Pb,(P0j),.H„0  and 
PbCl.,.2Pb,(P0j).„  or  according  to'  Gerhardt 
{A.  Ch.  [3]  22,  505)  PbCl,.Pb,H,(POJ.,.  The 
former  is  produced  by  pouring  boiling  PbCUAq 
into  excess  of  boiling  Na,HPO.,Aq;  the  latter 
by  pouring  the  Na  phosphate  into  the  PbCL, 
solution  (Heintz,  P.  73,  122).  Pyromorphite 
PbCU3Pb3(P04),,  occurs  native.  — 7.  Combines 
with  lead  bromide  to  form  PbCU.PbBr^,  with 
load  iodide  to  form  PbClj.Pbl,,  with  lead 
fluoride  to  form  PbCl.^.PbF,,  and  with  lead 
sulphocyanide  to  form  PbCl2.Pb(CNS)2  {v. 
Lead  bromochloride,  Lead  iodobromides, 
Lead  chlorofluoride,  and  Lead  chlorosidpho- 
cyanide). — 8.  Probably  combines  with  chlorine 
to  form  PbClj,  when  CI  is  passed  into  PbCl.^ 
dissolved  in  considerable  excess  of  HClAq, 
or  when  CI  is  passed  into  PbCl.,Aq  mixed  with 
CaCU  {v.  Lead  tetrachloride).  — •  9.  Andre 
(A.  Ch.  [6]  3,  104)  describes  various  double 
compounds  of  PbCl,  with  NH^Cl. 

Lead  teteachloride.  {Plumbic  chloride.) 
No  other  chloride  of  lead  except  PbCL,  has  been 
isolated,  but  there  is  considerable  evidence  in 
favour  of  the  existence  in  HCl  solution  of  tetra- 
chloride PbCU. 

If  a  considerable  quantity  of  HClAq  is  added 
to  PbCl.^,  and  CI  is  passed  in,  the  PbCl,  dis- 
solves to  a  reddish-brown  liquid;  on  warming 
CI  is  evolved ;  addition  of  water  causes  ppn.  of 
PbO,. 

A  mixture  of  PbCUAq  with  CaCUAq  absorbs 
much  CI  and  forms  a  deep-yellow  liquid,  which 
may  be  preserved  unchanged  in  a  closed  vessel, 
but  is  decomposed  in  an  open  vessel  giving 
PbCU  S'li'l  CI ;  a  few  drops  of  this  liquid  added 
to  a  large  quantity  of  water  gives  a  pp.  of  PbCU 
and  PbO, ;  alkalis  and  alkaline  carbonates  ppt. 
PbO, ;  M'nCl,Aq  ppts.  MnO,,  and  PbCU;  Fe,  Cu, 
Zn,  gold  leaf,  and  finely  divided  Pt,  are  soluble 
in  the  liquid  with  separation  of  PbCl, ;  it  rapidly 
oxidises  many  organic  bodies,  PbCU  being  ppd. 
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(Sobrero  a.  Salmi,  A.  Ch.  [3]  29,  1G5  ;  Nicklis, 
A.  Ch.  [4]  10,  323). 

PbO.j  dissolves  in  cold  fairly  cone.  HClAq. 
From  this  yellow  solution,  alkalis,  alkaline  car- 
bonates, oxides  and  carbonates  of  Ba,  Mg,  Zn, 
&c.,  and  alkaline  borates  and  acetates,  ppt.  PbO,. 
The  solution  smells  of  CI,  and  is  decomposed  by 
heat  with  evolution  of  CI  and  ppn.  of  PbCL. 
If  the  HClAq  is  saturated  with  VhO,^  the  addi- 
tion of  water  ppts.  PbO.,.  Fisher  (C.  J.  35, 282) 
determined  the  ratio  of  Pb  ppd.  from  this  solu- 
tion by  water  as  PbO._,  to  CI  given  off  by  decora- 
posing  the  solution  with  ppn.  of  PbCl.,.  The 
ratio  was  almost  exactly  Pb:2Cl ;  now  this  is  the 
ratio  required  on  the  hypothesis  that  the  decom- 
position by  water  proceeds  as  shown  in  equation 
(1),  and  the  decomposition  to  PbCL  and  CI  pro- 
ceeds as  shown  in  equation  (2)  — 

(1)  PbCl^-i-2H.,0  =  PbO.,4-4HCl 

(2)  PbClj  =  PbCl2  +  Cl,. 

Fisher  proved  that  the  whole  of  the  Pb  in  solu- 
tion is  thrown  down  by  water  as  PbOo.  A  yellow 
liijuid  with  properties  the  same  as  those  of  the 
liijuid  just  described  is  obtained  by  treating 
PbjOj  with  a  considerable  quantity  of  HClAq 
(Fisher,  I.e.). 

By  the  method  described  above,  Sobrero  a. 
Salmi  {I.e.)  obtained  a  double  salt  PbGl,.9NaCl, 
and  Nickles  [I.e.)  obtained  PbCl,,.16CaCl,,.  Eva- 
poration in  vacuo,  over  cone.  KOHAq,  of  a  solu- 
tion of  PbOo  in  HClAq  produces  crystals  of  PbCL 
containing  some  PbCl,,  according  to  Bendant  a. 
Daguin  (Ann.  M.  [5]  4,  23',);  i'.  also  Nikolukine, 
J.  n.  1885.  207,  abstract  in  C.  J.  50,  123). 

Lead,  chloiobr  mide  of;  v.  Lead,  bromo- 
cJiloridc  of. 

Lead,  chlorocarbonate  of;  v.  Lead  cliloridc, 
Coinbinaiions  No.  4. 

Lead,  chlorocyanide  of;  v.  Lead  cyano- 
chloride  of. 

Lead,  chlorofluoride  of.  PbCl.,.PbF2 
(  =  PbFCl).  Obtained  by  ppg.  boil'ing  PbCl,,Aq 
by  KFAq,  or  Pb(C.^H,,O.J^Aq  by  a  solution  of 
2  parts  NaF  with  3  parts  NaCl  (Berzelius).  A 
white  powder,  slightly  soluble  in  water  without 
decomposition. 

Lead,  chloriodides  of ;  v.  Lead,  iodo- 
cldoi  ides  of. 

Lead,  chlorophosphate  of;  v.  Lead  chloride, 
Combhiatloiis  No.  <>. 

Lead,  chlorosulphide  of;  v.  Lead,  sid^jho- 
chloride  of. 

Lead,  chlorosulphocyanide  of, 
PbCl.j.Pb(CNy)., ;  by  digesting  the  constituents 
together,  and  crystallising  from  boiling  water  ; 
slowly  changed  to  PbO.H,,  by  NH,Aq  (Grisson 
a.  Thurp,  Aui.  10,  -J-l'.))'. 

Lead,  chromates  of;  v.  vol.  ii.  pp.  155  and 
157. 

Lead,  cyanides  of.  None  has  been  isolated, 
but  an  oxijcyanidc,  and  also  ferri-  and  ferio- 
cyanides,  are  known  ;  v.  vol.  ii.  pi3.  341,  339, 
and  335. 

Lead,  cyanochloride  of.  PbCl„.2PbCy , ;  by 
digesting  PbCL,  with  KCyAq  (Grisson  a.  Thorp, 
Am.  10,  229). 

Lead,  ferricyanide  of;     vol.  ii.  p.  339. 

Lead,  ferrocyanide  of ;      vol.  ii.  p.  335. 

Lead,  fluochlnride  of;  v.  Lead,  chloro- 
Jlmv  ide  of. 


Lead,  finoride  of.  PbP.,.  Pb  is  not  acted  on 
by  HFAq,  PbOJl,,  orPbCO',,  dissolves  in  HFAq, 
and  on  evaporating,  and  heating  to  remove  HF, 
PbF.>  remains.  PbF.,  is  also  ppd.  on  adding 
Pb(C,,H302),Aq  to  HFAq.  A  white  powder; 
slightly  soluble  in  water;  sol.  in  HNO.|Aq  (Ber- 
zeUus).  Gunz  {A.  Ch.  [Gj  3,  5)  gives  H.F.  of 
PbF,,  as  [PbO-H-,2HFJ  =  24,300. 

Lead,  hydroxides  of ;  v.  Lead,  oxides  and 
hydrated  oxides  of. 

Lead,  iodide  of.  Pbl.^.  Mol.  w.  not  certainly 
known,  but  from  analogy  of  PbCl.^  probably 
459-46  (  =  PbL).  S.G.  6-12;  5-G247  molten  at 
383°  (Rodwell,  T.  1882.  1144).  Melts  c.  383°, 
and  boils  between  801°  and  954°  (Carnelley,  C.  J. 
33,  277  ;  C.  a.  Wilhams,  C.  J.  37,  120).  For  ex- 
pansion of  Pbl,  V.  Eodwell,  Pr.  32,  23.  H.F. 
[Pb,I^]  =  39,800 '(27i.  3,  337). 

Preparation. — Solution  of  Pb(N03)2  is  added 
to  solution  of  Fel, ;  the  pp.  is  washed  with  cold 
water  and  dried.  KI  or  Cal„  may  be  used  instead 
of  Fel,.  If  Pb(C,H;,0,)2Aq  is  added  to  KIAq 
oxyiodides  are  formed  when  excess  of  Pb  salt  is 
added,  and  soluble  double  iodides  are  formed 
if  excess  of  KI  is  present ;  to  prevent  both 
results  the  solution  of  Pb(CjH,0._,)2  should  bo 
acidified  either  with  HNO.j  or  C^Hi'O,. 

Properties  and  iJeacifous.  — Golden-yellow 
crystals;  hexagonal,  a:c  =  1:1-3018  (Norden- 
skjold).  Melts  when  heated  to  a  brown-red  liquid, 
and  solidiiies  to  a  yellow  mass.  Heated  in  the 
air  I  is  evolved,  and  oxyiodides  [q.v.)  are  formed. 
S.  cold  water  -03  ;  boiling  water  -515.  Decom- 
posed by  CI.  Zu  or  Fe  boiled  with  Pbl,  under 
water  forms  Znl,  or  Fel„,  and  ppts.  Pb.  Na,S,0., 
in  excess  forms  Pb  sulphite  and  Nal  (Michaelis 
a.  Koethe,  B.  6,  999).  NH,,Aq  added  to  boiling 
PbI,Aq  ppts.  3PbO.Pbl2.2H,0.  Dry  Pbl,  is  un- 
changed by  light  ;  when  moist  and  exposed  to 
direct  sunshine,  in  contact  with  the  air,  it  is 
slowly  changed  to  PbCO^  and  I'bO,  with  separa- 
tion of  I  ;  this  change  is  hastened  by  all  sub- 
stances which  absorb  I  (Sohmid,  P.  127,  493). 
Pbl,  is  somewhat  soluble  in  cone,  solution  of 
alkali  iodides,  but  is  ppd.  on  dilution. 

Combinations. — 1.  Absorbs  ammonia,  form- 
ing a  white  compound  PbI,.2NH.,. — 2.  With  lead 
monoxide  forms  various  oxyiodides  a:PbI„.7/PbO 
(v.  Lead,,  oxyiodides  of).— '6.  By  dissolving  Pbl, 
in  warm  iodliydric  acid  solution,  and  allowing 
to  cool,  while  lustrous  needles  of  PbI,.2H[ 
=  H,PbIj  separate.  This  compound  may  be 
called  iodo-rilumbhydric  acid  or  iodo-plumbia 
acid;  it  is  decomposed  by  water;  gives  off  HI 
in  vacuo  ;  according  to  Bcrthelot,  the  crystals 
contain  10H,O  (C.  R.  91,  1024).— 4.  Pbl,  com- 
bines  with  potassiiun  iodide  to  form  various 
double  salts,  one  of  which,  Pbl, .2KI,  seems  best 
regarded  as  the  K  salt  of  II,PbIj.  Yellow, 
lustrous  leaflets  of  PbI„.KI  are  obtained  by  dis- 
solving the  constituent  salts  in  the  ratio  PbI,:KI 
in  boiling  water,  and  allowing  to  cool ;  by  dis- 
solving this  salt  in  warm  KIAq  and  cooling, 
the  salt  PbI,.4KI  is  said  to  be  obtained  in  white 
needles  (Boullay,  A.  Ch.  [2]  34,  306).  Eemsen 
[Am.  11,  No.  5)  asserts  that  the  process  de- 
scribed by  Boullay  docs  not  result  in  production 
of  Pbl,.4ia,  and  that  the  salt  formed  with  most 
ease  when  Pbl,  and  KI  react  under  different 
conditions  is  PbI,.KI.H,0  (c/.  Ditte,  C.  R.  92, 
1341).— 5.  By  mixing  a  boiling  solution  of  lil 
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and  NH,,C1  with  Pb(C,H.,0,),Aq,  taking  caru  that  i 
no  permanent  pp.  was  formed,  and  cooling, 
Volkel  obtained  clear  yellow  lustrous  needles  of 
PbI,,.2NHjCl  (P.  62,  252) ;  decomposed  by  water 
with  separation  of  Pbl,.  By  saturating  hot 
NH,ClAq  with  Fhl.,,  cooling,  pouring  ofi'  from 
Pbl2.2PbCl„  which  separates,  and  evapora- 
ting, Poggiale  (C.  B.  20,  1180)  obtained 
PbI,.4NH^C1.2H.p ;  decomposed  by  water  with 
separation  of  Pblo. —  6.  Pbl„  combines  with  silver 
iodide.  For  properties  of  the  Pbl^.Agl  produced 
V.  Eodwell  {Pr.  32,  540) ;  Bellati  a.  Komanese 
(Pr.  34,  104). — 7.  Compounds  with  lead  bromide 
are  formed  by  crystallising  PbL  from  HBrAq  {v. 
Lead,  iodobromides  of). — 8. Compounds  wiih  lead 
chloride,  PbI,.PbCl,(  =  PbICl)  and  PbI,.2PbCL, 
are  known  (v.  Lead,  iodochlorides  of). — 9.  By 
boiling  PbC03  repeatedly  with  PbI„Aq,  Pog- 
giale (C.  R.  20,  1184)  obtained  PbLjPbCO,.— 
10.  PbL.Pb(C,H30.,)o  was  obtained  by  Canus 
(A.  127,  87)  similarly  to  the  PbClj  compound 
{v.  Lead  chloride.  Combinations  No.  5). 

Lead,  iodobromides  of.  By  crystallising 
Pbl.Aq  from  HBrAq,  Grisson  a.  Thorp  obtained 
the  "compounds  (1)  PbBr,.PbI„  (2)  3PbBr2.Pbl2, 
(3)  6PbBr,.PbI„  (Am.  10,  229)." 

Lead,  iodocarbonate  of ;  v.  Lead,  iodide  of. 
Combinations  No.  9. 

Lead,  iodochlorides  of.  The  compound 
PbClI  (  =  PbCL.PbI,)  is  obtained,  in  sulphur- 
yellow  prisms,  by  cooling  a  solution  of  Pbl,  in 
boiling  HClAq  (Labour^,  /.  Ph.  [3]  4,  328). 
According  to  Engelhardt  the  compound  contains 
more  Pbl,  than  required  by  the  above  formula 
(/.  pr.  C7",  293).  By  saturating  hot  NH.ClAq 
with  Pbl.>,  and  allowing  to  cool,  Poggiale  ob- 
tained yellow  needles  of  PbL.2PbCl2  (G.  B.  20, 
1180). 

Lead,  iodosulphocyanide  of,  PbIo.3Pb(CNS),; 
formed  with  some  difficulty  by  digesting  the 
constituents  and  crystallising  from  hot  water 
(Grisson  a.  Thorp,  Am.  10,  229). 

Lead,  oxides  and  hydroxides  (or  hydrated 
oxides)  of.  Five  oxides  of  lead  have  been 
'isolated,  viz.,  Pb,0,  PbO,  Pb^O^,  Vh,0„  and 
PbO, ;  one  or  more  oxides  intermediate  between 
Pb.,04  and  P1>0.,  perhaps  exist.  Two  hydrates 
of  PbO,  viz.  2Pb6.H.,0  and  3PbO.H,0  are  known ; 
the  hydrates  Pb.^O^.SH.O  and  PbOo.K.O  have 
also  been  isolated.  The  most  stable  oxide  is 
PbO ;  Pb,0  is  easily  oxidised  to  PbO  by  heating 
in  air,  and  PbjOj,  PbjO„  and  PbOo  are  reduced 
to  PbO  when  strongly  heated.  PbO  reacts  with 
acids  as  a  basic  oxide,  forming  salts  PbX,„ 
X  =  NO:„  CI,  iSO,„  iPOj,  &c. ;  it  decompose's 
NH|  salts,  evolving  NH.j,  and  combines  with  CO, 
to  form  PbCOj.  ]?bO  also  reacts  with  strongly 
basic  oxides  as  an  acidic  oxide  forming  unstable 
plumbites,  e.g.  K,PbO,.  PbO.,  reacts  as  an  acidic 
peroxide  ;  with  KOH  and  NaOH  it  forms  fairly 
stable  plumbates,  M'.^PbO., ;  with  most  acids  it 
forms  salts  of  PbO,  but  it  appears  capable  of 
dissolving  without  reduction  in  glacial  acetic  and 
phosphoric  acids.  The  reactions  of  Pb^O^  and 
PbjOj  indicate  that  these  oxides  are  compounds 
of  the  form  xPbO.i/PbO,,.  As  none  of  the  oxides 
of  Pb  has  been  gasified  the  molecular  weight  of 
none  is  known  with  certainty. 

Lead  suboxide,  Pb.,0.  The  grey  pellicle 
which  forms  on  the  surface  of  lead  exposed  to 
the  air  consists  of  Pb^O,  according  to  Berzelius. 


I  Pb.p  is  prepared  by  heating  PbC.^O^  in  a  retort 
to  near  300°  as  long  as  any  gas  is  given  off ; 
2PbC,0^  =  Pb,0-hCO  +  3CO,  ;  the  residue  is 
allowed  to  cool  in  the  retort  (Dulong,  S.  17,  229  ; 
Peloaze,  J".pr.  25,  48C).  PbjO  is  a  black  powder; 
S.G.  9-772  (Playfair  a.  Joule,  C.  S.  Mem.  3,  83)  ; 
heated  in  air  it  burns  to  PbO ;  heated  out  of 
contact  with  air,  PbO  and  Pb  are  produced. 
Moist  Pb„0  rapidly  absorbs  O  from  the  air, 
forming  white  Pb0.a'H;,0.  Dilute  acids  resolve 
Pb,0  into  PbO,  which  dissolves,  and  Pb  ;  satu- 
rated Pb2N0.,Aq  produces  a  similar  resolution, 
but  Pb,0  is  wholly  soluble  in  dilute  Pb2N0,,Aq. 
This  oxide  was  at  one  time  supposed  to  be  a 
mixture  of  PbO  and  Pb;  but  this  is  disproved 
by  the  facts  that  when  the  oxide  is  rubbed  with 
Hg,  either  dry  or  under  water,  no  Pb  is  removed, 
and  that  PbO  is  not  removed  from  it  by  boiling 
with  Pb  acetate  solution. 

Lead  pbotoxide  PbO.  [Phunbous  o.tide. 
Litharge.  Massicot.)  Mol.  w.  unknown,  as 
oxide  has  not  been  gasified.  S.G.  9-277  at  17-6° 
(Herapath,  P.  M.  64,  321)  ;  9-25  (Playfair  a. 
Joule,  C.  S.  Mem.  3,  84) ;  9-17  to  9-88  (Ditte, 
C.  R.  94,  1310) ;  8-74  to  9-29  (Geuther,  A.  219, 
60).  H.F.  [Pb,0]  =  50,300  ;  heats  of  neutralisa- 
tion [PbO,2HClAq]  =  56,830  ;  [PbO,HNO^Aq] 
=  24,250  to  form  basic  nitrate  {Th.  3,  337). 
Crystallises  in  rhombic  forms  a:b:c  =  •666:1:  -971 
(Nordenskjold,  P.  114,  619  ;  v.  also  Mitscherlich, 
P.  49,403;  J.  pr.  19,  451;  Grailich,  W.  A.  B. 
28,  282;  Marx,  J",  jjr.  3, 217).  PbO  is  dimorphous 
according  to  Ditte  (C.  B.  94,  1310). 

Occurrence.  —  As,  lead-ochre,  in  small  quan- 
tities in  Mexico,  Baden,  Virginia,  and  a  few  other 
localities. 

Formation. — 1.  By  heating  Pb  to  low  red- 
ness in  presence  of  air ;  if  the  temperature  is 
kept  below  the  melting-point  of  the  PbO,  the  oxide 
is  obtained  as  a  yellowish  powder,  known  com- 
mercially as  massicot ;  if  the  PbO  is  melted 
during  the  preparation,  the  oxide  solidifies  to  a 
scaly  reddish  solid  known  as  litharge. — 2.  By 
heating  Pb  with  KNO3. — 3.  By  strongly  heating 
red  lead  in  air. — 4.  By  strongly  heating  '  white 
lead'  on  an  iron  plate.— 5.  By  adding  boiling 
Pb  acetate  solution  to  boiling  KOHAq  ;  pp.  is 
crystaUine  (Wiiikelblech,  A.  21,  21;  J.  pr.  10, 
227). — 6.  By  slowly  pouring  Pb  acetate  solu- 
tion into  CaOAq  at  80°  until  a  crystalline  crust 
appears,  then  adding  a  little  more,  and  allowing 
to  cool  (Brendecke,  R.  P.  55,  318).— 7.  By  add- 
ing PbSO,,  made  into  a  paste  with  water,  to 
boiling  NaOHAq  (Wichmann,  C.  C.  1860.  334). 
For  modifications  of  these  processes  v.  Payen, 
J.2Jr.  13,  485  ;  Behrens,  B.  J.  24,  134.-8.  Ac- 
cording to  Yorke  (P.  M.  [3J  5,  82),  crystals  of 
PbO  are  produced  by  placing  Pb  in  a  vessel  of 
water  exposed  to  the  air.  The  reaction  of  steam 
with  Pb  at  white  heat  produces  PbO. 

Preparation. — 1.  Basic  Pb  nitrate  is  heated 
in  a  Pt  crucible  until  completely  decomposed 
(the  neutral  salt  melts  before  decomposition  is 
complete).  Berzelius  recommends  the  following 
procedure.  Equal  weights  of  PbO  and  Pb2N03 
are  kept  in  boiling  water  until  the  PbO  is  wholly 
transformed  into  basic  nitrate ;  the  basic  salt  is 
dissolved  in  boiling  water,  the  solution  is  filtered 
hot  and  allowed  to  cool ;  the  basic  nitrate  which 
separates  is  subjected  to  the  action  of  the  boiling 
solution  as  long  as  any  solid  separates  on  cooliug. 
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A  small  qnantity  of  the  basic  nitrate  is  made  into 
a  paste  with  water,  tlie  inside  of  a  I't  crucible  is 
covered  with  this  paste,  and  the  crucible  is  dried ; 
the  rest  of  the  salt  is  strongly  pressed  while  moist, 
then  dried,  and  broken  into  smaller  pieces,  which 
are  placed  in  the  crucible,  which  is  then  heated 
until  the  decomposition  is  completed.  The 
PbO  formed  from  the  pieces  of  basic  nitrate 
in  the  middle  of  the  crucible  is  pure  ;  the  outer 
layers  of  PbO  contain  a  little  Ft.— 2.  PbO  is 
prepared  in  crystalline  form  by  dissolving  PbO, 
prepared  as  in  1,  in  hot  KOHAq  or  NaOIIAq 
and  allowing  to  cool.  The  colour  and  S.G.  of 
the  crystals  vary  with  the  conditions.  Ditto 
(C.  li.  04,  1.310)  obtained  a  greenish  crystalline 
mass  (S.G.  9-1G90)  by  heating  KOHAq  c.  13  p.c. 
with  Pb0..rH,,0;  using  25  p.c.  KOHAq  he  ob- 
tained sulphur-yellow  lustrous  crystals  (S.G. 
0-2089);  brownish  needles  (S.G.  9-8835)  were 
obtained  by  using  30  p.c.  KOHAq  and  allowing 
to  cool  ;  KOHAq  18-5  p.c,  saturated  with 
PbO.xILO  when  hot,  gave  deep  green,  almost 
black,  crystals  on  cooling  (S.G.  9"5605)  ;  satu- 
rated KOHAq  boiled  with  PbO.a-H.,0  gave  deep 
rose-coloured  crystals  of  PbO  (S.G.  9-4223), 
differing  in  form  from  the  usual  crystals,  and 
becoming  yellow  when  strongly  heated  (c/.  Mit- 
scherlich,  J.pr.  19,  451 ;  Calvert,  B.  J.  24,  135  ; 
Becquerel,  A.  Ch.  [2J  51,  105). 

Properties. — PbO  is  a  yellow  to  reddish-yellow 
crystalline  solid;  the  colour  and  S.G.  of  the 
oxide  when  well  crystallised  seem  to  vary  with 
tlie  conditions  of  formation,  v.  Prcpaiation, 
No.  2.  Melts  between  585°  and  030^  to  a  clear 
dark-red  liquid.  According  to  Leblanc  {B.  J. 
20,  193)  molten  PbO  absorbs  O,  which  it  gives 
off  on  solidifying.  PbO  is  si.  sol.  water  ;  1  part 
dissolves  in  c.  7000  water ;  the  solubility  is 
affected  by  the  state  of  aggregation  of  the  PbO 
(t:/.  Bineau,  C.  C.  1855.  877) ;  if  the  solution  is 
exposed  to  the  air  CO.,  is  absorbed,  and  the 
Pb  ppd.  as  basic  carbonate ;  the  PbO  is  also 
removed  by  filtration  through  paper  (Yorke, 
P.  M.  [3]  5,  82).  Heated  to  between  300'^  and 
450°  in  air,  PbO  is  oxidised  to  Pb-.O,,,  but  at 
higher  temperatures  Pb^O,  is  deoxidised  to  PbO. 
PbO  is  soluble  in  warm  cone.  KOHAq  or 
NaOHAq.  Geuthcr  (.4.  219,  5(1)  says  that  two 
varieties  of  PbO  exist,  one  yellow  and  the  other 
red ;  the  yellow  crystallises  in  rhombic,  the  red 
in  hexagonal,  forms. 

Reactions. — 1.  Heated  in  air  Pb,0.,  is  formed 
at  c.  300'^-450°  ;  at  a  somewhat  higher  tempera- 
ture PbO  is  re-formed. — 2.  Heated  in  hydrogen, 
or  carbon  monoxide,  reduction  to  Pb  occurs  at  a 
little  above  100°;  PbO  is  also  reduced  to  Pb  by 
heating  with  C,  Na,  or  KCN.— 3.  Keacts  with 
most  actf^s  to  form  salts  PbX,,,X=  NO,,,  CI,  |S0„ 
(tc.  ;  absorbs  CO.;  from  the  air  forming  PbCO.,. — 
4.  Decomposes  alkali  salts  with  separation  of 
the  alkali. — 5.  Dissolves  in  warm  fairly  cone. 
jiofash  or  soda  solution,  probably  with  formation 
of  plumhites  K,,(Na.,)PbO.,. — G.  Dissolves  in  mol- 
ten potash  forming  K. JbOo  which,  on  long-con- 
tinued heating  in  air,  is  oxidised  to  K..Pb03 
(Carnegie,  C.  N.  60,  113)  (v.  Plumbates  under 
Leai>  peroxide,  p.  132).— 7.  Dissolves  also  by 
boiling  with  milk  of  lime  :  on  evaporating  in  ab- 
sence of  air  a  compound  separates  in  needles, 
probably  CaPbO,.— 8.  Molten  PbO  dissolves 
silica,  easily  forming  glass-like  silicates ;  these 
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silicates  readily  dissolve  CaO,  A1..0.,,  Ac.  -9. 
Heated  in  chlorine,  bromine,  or  iodine  vapour, 
the  compound  PbCL,  PbjBrnO,,,  or  Pb,,I,0„,  is 
formed  ;  heated  with  CI  and  air,  Br  and  air',  or 
I  and  air,  the  product  is  Pb„Cl|,0,  Pb,Br.O„,  or 
Pb„I,,0,  (Cross  a.  Sigiura,  C.  J.  33, 405)'.— 10^  By 
boiling  excess  of  PbO  with  cone,  calcium  chloride 
solution,  filtering,  and  washing  with  alcohol  the 
pp.  that  forms  on  cooling,  Andre  (C.  B.  104, 
359)  obtained  2PbO.CaO.CaCl.,.4H,,0  ;  by  using 
strontium  chloride  he  obtained  2PbO.SrCl2.5H„0. 
11.  PbO  does  not  react  with  pliosjihorus  tri- 
chloride at  1G0°,  but  when  heated  together  over 
a  flame,  PbO  and  PCI.,  react  violently  forming 
PbCl.,,  Pb(H,PO,).,,  and  P  (Michaelis,  J.  pr.  [2] 
4,  449). — 12.  Dissolves  in  magnesium  chloride  so- 
lution ;  on  filtering  and  evaporating,  the  oxy- 
chloride  3PbO.PbCl.,.H,0  separates  (Voigt,  Chem. 
Zeitung,  13,  695). 

Hyurates  of  lead  5I0N0X1DE. — 1.  SPbO.H.^O; 
obtained  by  adding  c.  400  grams  KOH  to  ]  000  cc. 
water  containing  freshly  ppd.  PbO  in  suspen- 
sion (Ditte,  C.  R.  94,  1310)  ;  also  by  adding 
basic  Pb  acetate  solution  to  NH.,Aq  at  20°-25°, 
and  digesting  the  pp.  under  the  liquid  for  some 
time  (Payen,  A.  Ch.  [4]  8,  302;  Behrens,  B.  J. 
24,  134).  This  hydrate  forms  lustrous  octahe- 
dral crystals  ;  S.G.  7-592  at  0°  (Ditte,  C.  E.  94, 
1310) ;  loses  some  H^O  at  130°,  and  is  entirely 
dehydrated  at  145°  ;  e.  sol.  caustic  alkali  solu- 
tions.—2.  2PbO.H,0.  By  ppg.  Pb(C.,H,0,):,Aq 
by  IvOHAq  or  NaOHAq,  and  digesting  with  ex- 
cess of  pptant.  ;  if  Pb(NO.|).,  is  used  some  basic 
nitrate  is  always  formed  (Schaffner,  A.  51, 175). 
The  hydrates  of  PbO  readily  absorb  CO.^  from 
the  air ;  they  also  combine  with  NH^  to  form 
PbO.H,0.2NH,  and  8Pb0.2NH,.H.,0  (Calvert, 
C.  R.  23,  480). 

Plumbites.  Although  PbO  is  a  markedly 
basic  oxide,  it  nevertheless  dissolves  in  alkali 
solutions  to  form  unstable  salts  of  the  form 
M'.^PbO.j ;  these  salts,  plumbites,  have  not  been 
much  investigated;  according  to  Carnegie  (G.N. 
GO,  113)  K  plumbite  is  formed  by  dissolving  PbO 
in  molten  KOH,  and  on  long-continued  heating 
in  air  it  is  oxidised  to  plumbate  K^PbO,,.  The 
Ag  salt  is  produced  by  adding  NaOHAq  to  a 
mixture  of  a  Pb  and  a  Ag  salt ;  Wohler  gives  the 
formula  Ag.,0.2PbO.  Krutwig  {B.  15,  12G4)  ob- 
tained a  yellow  salt,  Ag.Pb0.;.2H;0,  by  adding 
AgNOjAq  to  alkaline  Pb(N0j)2Aq,  and  washing 
with  hot  KOHAq  and  then  with  hot  water;  the 
salt  soon  became  black  in  the  air. 

Lead  sesqoioxide.  Pb.^O,.  (Plumbo-plnmbic 
oxide.)  Mol.  w.  unknown,  as  oxide  has  not  been 
gasitied.  A  reddish -yellow  powder  resembling 
PbO;  Debray  describes  Pb.,0,  as  greenish-brown 
(G.  R.  86,  513).  Debray  (I.e.)  prepares  this 
oxide  by  heating  PbO.^  to  350°,  or  by  heating 
PbO  or  better  PbCO.,  to  the  same  temperature  in 
a  stream  of  air  or  0 ;  Carnelley  a.  Walker  (C  /. 
53,  85)  say  that  PbO.,  is  changed  to  Pb.,0,  at 
280°-290°,  and  that  Pb.,0,  gives  off  0  at  c."370°. 
According  to  Jaoquelain  (/.  pr.  53,  153)  Pb-.O, 
may  be  obtained  by  pouring  a  solution  of  red 
lead,  Pb.|0.,,in  glacial  acetic  acid  into  very  dilute 
NH.,Aq,  separating  the  pp.  quickly,  washing  it 
with  hot  water  containing  a  very  little  acetic 
acid,  and  drying  at  100^  Winkelblech  (.1.  21, 
21)  obtained  this  oxide  by  pouring  NaOHAq  into 
Pb(CJl;,0..,),Aq  until  the  pp.  dissolved,  and  then 
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adding  cold  NaClOAq,  taking  care  fo  avoid  excess 
which  would  produce  ThO.,.  Debray  asserts  that 
this  method  yields  only  a  mixture  of  PbO  and 
PbO,.  Pb^.O,  is  not  decomposed  by  heat  until  c. 
'6C)0°,  but  a  little  above  this  temperature  it  gives 
off  0,  leaving  PbjO/,  heated  to  c.  530°,  PbO  is 
produced  (Carnelley a. Walker,  C.J.  53,  85).  Pb,,0„ 
is  resolved  by  acids  into  PbO.,  and  a  salt  of  PbO  ; 
Winkelblech's  statement  that  Pb.^Os  is  dissolved 
unchanged  by  HClAq,  from  which  solution  it 
may  be  ppd.  again  by  alkalis,  is  denied  by  Haus- 
mann  (.4.  91,  235).  Pb  .O^  is  reduced  to  PbO  by 
HjC,0,Aq  or  H.CO,HAq". 

HtDBATE  or  LEAD  SESQDIOXIDE.  Pb„0.j.3H.O. 

Obtained  by  adding  PbO  to  cone.  K,PbO.,Aq,  as  a 
red  curdy  pp.  (Seidel,  J.  pr.  [2]  20,  200).  The 
solution  of  KgPbO,  is  obtained  by  dissolving  pure 
PbOj  in  molten  KOH  with  a  very  little  water, 
and  then  dissolving  the  fused  mass  in  a  small 
quantity  of  water. 

Red  oxide  or  lead.  Pb,Oj.  (Diplumho- 
plumbic  oxide.  Bed  lead.  Minium.)  Mol.  w. 
unknown,  as  oxide  has  not  been  gasified.  S.G. 
9-096  at  15^  (Herapath,  P.  M.  64,  321). 

Occurrence. — Miniuui  is  found  mixed  with 
other  lead  ores  in  Yorkshire,  Anglesey,  Virginia, 
the  Eifel,  &c. 

Formation. — By  heating  PbO  in  air  to  low 
redness  (not  above  450^)  for  some  time,  and 
cooling  slowly. — 2.  By  adding  PbO  in  KOHAq 
to  K,PbO.,Aq,  washing  the  pp.  with  hot  water, 
and  heating  it. — 3.  Finely  divided  ppd.  Pb  ex- 
posed to  air  in  presence  of  water  and  a  little 
NH|Aq  is  slowly  changed  to  Pb-.O^  mixed  with 
Pb  carbonate  (Schonbein,  J.  pr.  74,  323). 

Preparation. —  1.  A  mixture  of  1  pt.  KCIO,, 
4  pts.  PbO  (prepared  by  heating  PbCO.,),  and  8 
pts.  KNO3  is  heated ;  the  mass  melts,  and  PbO^ 
is  formed  and  on  continued  heating  is  changed 
to  Pb.jOj ;  the  fused  mass  is  treated  with  water 
and  the  residue  is  boiled  with  dilute  KOHAq,  to 
dissolve  unchangedPbO,  washed  and  dried  (Levol, 
J.pr.  22,  38).— 2.  5  to  6  pts.  Pb(NO,),  are  dis- 
solved in  water,  and  KOH  is  added  until  the  pp. 
which  forms  is  dissolved,  to  this  liquid  is  added 
1  pt.  PbO._>  and  the  whole  is  boiled  for  some  time  ; 
unchanged  PbO^  is  decomposed  by  digesting 
with  HXjOjAq,  and  the  PbC^O^  formed  is  dis- 
solved in  KOHAq ;  the  residue  is  washed  and 
dried  (Levol,  I.e.). — 3.  Commercial  red  lead 
usually  contains  some  PbO  ;  this  may  be  re- 
moved by  digestion  with  dilute  acetic  acid,  or 
better  with  lead  acetate  solution.  Lowe  (D.P.J. 
271,  472)  recommends  to  digest  1  pt.  CDmmercial 
red  lead  with  10-15  pts.  of  a  10  p.c.  solution  of 
Pb(NO.j).,,  for  some  time  at  a  gentle  heat,  then  to 
boil,  and  finally  wash  well. 

Properties. — A  scarlet  crystalline-granular 
powder;  when  heated  it  becomes  brighter  red 
and  then  violet;  at  c.  500°-530°  decomposition  to 
PbO  and  O  occurs.  S.G.  according  to  diii'erent 
observers  varies  from  8-94  to  9'1  [v.  Clarke's 
Specific  Gravity  Tables  [2nd  ed.],  p.  47).  Insol. 
■water ;  reacts  with  dilute  acids  to  form  salts  of 
PbO,  andPbO.^  which  remains  undissolved;  with 
cone.  H^SOj,  or  HClAq,  gives  salts  of  PbO  and  0 
or  CI.  Dissolves  completely  iu  glacial  acetic 
acid  forming  a  liquid  which  acts  as  an  energetic 
oxidiser  (v.  Reactions,  No.  6).  Pb,;0,  is  readily 
reduced  to  PbO,  e.(j.  by  SO,Aq  or  HNO.Aq. 

licactioiK. — 1.  Heated  to  c.  500^-530-',  gives 


PbO  and  O, — 2.  Picduced  to  PbO  by  easily  oxi- 
dised bodies,  e.g.  SO.Aq,  HNO.Aq,  tsolution  o£ 
sugar. — 3.  With  stannous  chloride  gives  PbClj 
and  SnClj. — 4.  Dissolves  in  considerable  quan- 
tity of  cone,  cold  hydrochloric  acid  to  form  a 
yellow  liquid  from  which  alkalis,  alkaline  car- 
bonates, borates,  and  acetates,  and  oxides  and 
carbonates  of  Ba,  Mg,  Zn,  &c.  ppt.  PbO.^ ;  on 
heating,  the  solution  decomposes  to  PbCL  and 
CI ;  this  solution  almost  certainly  contains 
PbClj,  on  warming  CI  is  evolved  and  PbCl,  ppd. 
(Fisher,  C.  J.  35,  282;  v.  Lead  tetrachloride, 
p.  126).  Dilute  HClAq  forms  PbCl.,,  H,0, 
and  PbO,.  Warm  HClAq  in  excess  evolves  CI 
and  ppts.  PbCU. — 5.  Dilute  sulphuric,  nitric,  or 
acetic  acid,  and  other  dilute  acids  ppt.  PbO^and 
form  sulphate,  &c  of  PbO.  Hot  cone.  HjSO, 
forms  PbSO,  and  0. — 6.  Pb^O,  dissolves  in 
glacial  acetic  acid ;  this  solution  is  strongly 
oxidising,  e.g.  it  converts  SOjAq  to  SOjAq, 
As.OaAq  to  AsAA-q.  P^S  to  PbSO^,  Pb,  Hg,  and 
Cu  to  oxides,  separates  I  from  KI  (Schonbein, 
/.  pr.  74,  315) ;  when  dropped  into  dilute 
NH^Aq  a  pp.  of  PbjOj  is  produced  (Jacque- 
lain,  J.pr.  53,  153;  v.  Lead  sesquioxide, 
129).  According  to  Jaequclain  {loc.  cit.)  a  so- 
lution of  Pb-iO^  in  glacial  acetic  acid  at  40^ 
gives  crystals  of  PbO^(C,H,,0.,)3  [old  notation]; 
these  crystals  may  be  kept  under  acetic  acid 
but  give  PbO.,  and  Hfi.fi.^  on  warming,  or 
with  water.  Schonbein  (J.pr.  74, 315)  says  that 
cone,  acetic  acid  dissolves  about  9  p.c.  of  Pb:(04 
when  shaken  for  15  mins.  with  excess  of  the 
finely  powdered  oxide ;  the  solution  is  easily 
decomposed  by  heat  or  dilution,  but  is  stable  at 
c.  - 18° ;  by  careful  addition  of  H.SO^,  PbSO< 
is  ppd.  and  an  acetate  corresponding  to  PbOj 
remains  in  solution  ;  this  solution  deposits  PbO.,, 
slowly  at  ordinary  temperatures,  quickly  when 
heated  ;  addition  of  KOHAq  does  not  ppt.  Pb^O^, 
but  a  mixture  of  PbO  and  PbO.^.— 7.  Pb.,Oj  dis- 
solves in  cone,  pliosphoric  acid ;  the  solution 
reacts  similarly  to  that  of  Pb.,0^  in  acetic  acid. 
By  using  a  mixture  of  phosphoric  and  sulphurio 
acids,  a  solution  is  obtained  containing  only  the 
phosphate  corresponding  to  PbO.,,  and  free  from 
PbO  (Jacquelain,  J.  pr.  53,  152  ;  v.  Lead  per~ 
oxide,  p.  131). — 8.  Cone,  solutions  of  arsenic  and 
tartaric  acids  dissolve  Pb^Oj ;  the  solutions  re. 
semble  those  in  acetic  and  phosphoric  acids,  but 
are  more  easily  decomposed. 

Composition  and  constitution  of  red  lead.^ 
When  PbO  is  heated  in  air,  0  is  slowly  and  con- 
tinuously absorbed ;  when  c.  1'76  p.c.  0  has 
been  absorbed  the  product  is  red,  but  absorption 
of  O  continues,  and  some  specimens  of  red  lead 
contain  2-67  p.c.  0  in  excess  of  that  contained 
in  the  PbO  (-Jacquelain,  J.p>r.  53,  151).  An  ab- 
sorption by  PbO  of  1-79  p.c.  O  corresponds  with 
the  formation  of  Pb  ,0, ;  the  formation  of  Pb.,04 
requires  2-39  p.c.  Older  analyses  of  red  lead  led 
to  the  supposition  that  it  was  Pb^O.,  (Dumas, 
B.  J.  13,  113).  Careful  syntheses  and  analyses 
have,  however,  shown  that  a  definite  red-coloured 
oxide  exists  having  the  composition  PbiO,.  At 
the  same  time  the  analyses  of  commercial  red 
leads  made  by  Mulder  (./.^j?-.  50,  438)  and  Jacque- 
lain (/.  p)r.  53,  151)  show  that  the  percentage  of 
O  above  that  required  to  form  PbO  varies  from 
1-16  to  2'67.  Several  samples  of  red  lead 
agreed  in  composition  with  the  formula  Pb^Oi, 
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otheri?  approached  Pb,,0,  (cf.  Lowe,  D.  P.  J. 
271,  472).  It  is  still  doubtful  whether  a  series 
of  oxides  exists  of  the  form  aPb0.7/PbO._„  x 
varying  from  1  to  3  or  4  and  ij  from  1  to 
2  or  3,  or  whether  only  two  such  oxides  are 
definite  bodies,  viz.  PbO.PbO.,(  =Pb^O,)  and 
2PbO.PbO,(  =  Pb,,0,). 

Eed  lead,  Pb^Oj,  may  be  regarded  cither  as 
2PbO.PbO,  or  as  PbO.Pb,0:, ;  the  reaction  of 
Pb,Oj  with  acids,  the  synthesis  of  Pb,0|  by  the 
action  of  PbO  in  KOPIAq  on  K,PbO.,(  =  K,O.PbO,), 
and  the  fact  that  P1jO._.  is  acidic  towards  some 
oxides,  point  to  the  constitution  2PbO.PbO., 
rather  than  PbO.Pb,0;,. 

Lead  pekoxide.  PbC^  [Broum  oxide  of  lead. 
Puce  oxide  of  lead.  Lead  dioxide.)  Mol.  w. 
unknown,  as  oxide  has  not  been  gasified.  S.G. 

8-  'J02  at  16-5°  (Herapath,  P.  M.  G4,  321) ;  8-75(; 
to  8-807  (Playfair  a.  Joule,  C.  S.  Mem.  3,  84); 

9-  045  (Wernicke,  P.  141,  109). 

Occurrence. — plattncrite,  at  Lcadhills,  in 
hexagonal  prisms. 

Formation. ^1.  By  boiling  a  Pb  salt  with  a 
filtered  solution  of  bleaching  powder. — 2.  By  di- 
gesting red  lead  with  dilute  HNO^Aq,  and  wash- 
ing the  residue. — 3.  By  mixing  solutions  of  Pb 
acetate  (4  pts.)  with  soda  crystals  (3j  pts.),  and 
passing  C!  ''nto  the  mixture  :  2,^  pts.  PbO.^  are 
obtained;  PbGl.,  is  not  formed  (Wohler,  J.  ^w. 
90,  383;  cf.  Geuther,  A.  90,  382).— 4.  By 
heating  PbO  with  KClOj  to  less  than  red 
heat  and  washing  the  mass  with  water. — 5. 
By  boiling  Pb0..rH..O  with  K3FeCy,,Aq  in  pre- 
sence of  KOH  (2K3FeCy,Aq -h  2K'0HAq  4- PbO 
=  2K,FeCy,Aq  +  PbO.,  +  H„0 ;  Overbeck,  Ar.  Ph. 
[2]  85,  5).— 6.  By  fusing  PbO  with  KOH  for 
some  time  (Becquerel,  A.Cli.  51,  504).  Carnegie 
(C.  N.  GO,  113)  olitained  PbO,.H,,0  by  long-con- 
tinued fusion  of  PbO  in  KOH,  solution  in  water, 
and  careful  neutralisation  by  dilute  H.^SO^Aq 
(('.  Hydrates  of  lead  peroxide,  infra). — 7.  By 
oxidising  PbO  by  an  alkaline  solution  of  KMnO,, 
(Reynoso,  C.  R.  32,  C4(j).— 8.  By  electrolysing 
strongly  alkaline  solutions  of  Pb  salts,  the  hy- 
drate PbO. H.^O  (q.v.)  is  deposited  on  the  positive 
electrode  (Becquerel,  A.Cii.  [3]  8,  405).  By  slowly 
electrolysing  a  solution  of  1  pt.  Pb(NO ,).,  in  8  pts. 
water,  Wernicke  obtained  PbO,,  (P.  141,  109).— 
9.  PbOj  is  obtained,  mixed  with  PbO,  by  shaking 
basic  Pb  acetate  with  H^O.-Aq  (Sghonbcin,  J.  pr. 
15,  88). 

Prejiaratioii. —  1.  Very  finely  powdered  Pb 
acetate  is  subjected  to  the  action  of  a  boiling 
filtered  solution  of  bleaching  powder,  the  licjuid 
being  poured  off,  and  fresh  solution  added  from 
time  to  time,  until  no  trace  of  Pb  is  found  in 
solution ;  the  residue  is  washed  with  hot  water, 
and  dried  at  a  low  temperature  (Bottger,  J.  pr. 
73,  493).— 2.  Fehrmann  {B.  15,  1882)  recom- 
mends to  add  a  filtered  solution  of  bleaching 
powder  to  cone.  PbCl.,Aq  at  50°  to  00°,  until  a 
few  drops  of  the  supernatant  liijuid  cease  to  show 
a  brown  colour  when  filtered,  and  to  wash  the 
pp.  out  of  contact  with  air. 

Properties. — A  dark  puce-brown  powder  ; 
black  according  to  Fehrmann  (B.  15,  1882). 
The  native  compound  forms  metal-like,  lustrous, 
iron-black,  hexagonal  crystals ;  S.G.  9-392  to 
9-448  (Breithaupt,  J.  pr.  10,  508).  When  heated, 
PbO.,  gi\'e9  Pb^O,  and  O,  and  at  a  higher  tem- 
perature it  is  resolved  into  PbO  and  0.  Beadily 


parts  with  0  to  oxidisable  bodies,  e.g.  rubbe.'i 
with  P  or  S  vivid  combustion  occurs;  sugar 
and  gallic  acid  &c.  are  ignited  by  tritura- 
tion with  PbO.,.  Acids  generally  react  with 
PbO.j  to  form  salts  of  PbO  ;  cold  cone.  HClAq 
seems  to  produce  I'bCl,,  and  solutions  of  I'b  .O, 
in  glacial  acetic  and  phosphoric  acids  probably 
contain  salts  corresponding  with  PbO.^  {v.  Re- 
actions, No.  9).  PbO._,  reacts  with  strongly  liasie 
oxides  as  an  acidic  oxide  to  form  plumbates 
M'^PbO.,  {v.  infra,  Pliunhatcs).  On  account  of 
its  readiness  to  part  tvith  O,  PbO.,  is  largely 
used  for  forming  a  surface  on  which  to  strike 
'  safety '  matches. 

Reactions. — 1.  Heated,  easily  goes  to  Pb.,0., 
and  0,  and  at  a  higher  temperature  to  PbO  and 
O.— 2.  Readily  gives  up  |  of  its  0  to  easily  oxi- 
dised bodies,  either  at  the  ordinary  temperature 
or  by  slightlj  heating  ;  e.g.  w'hen  l'bO._,  is  rubbed 
with  an  equal  weight  of  H.^C^,Oj,  H^O,  CO.^,  and 
PbCO.,  are  formed;  PIjO,^  rubbed  with  i  pt.  sugar 
or  i  pt.  tartaric  acid  oxidises  these  rapidly, 
causing  ignition  ;  P  is  oxidised  and  ignited  when 
rubbed  with  PbO.,  (v.  Bottger,  A.  34,  94).— 
8.  Sulphur  dioxide  is  rapidly  absorbed  by  I'hO., 
with  rise  of  temperature  and  production  of  SO^. 
4.  Potassium  iodide  is  decomposed  with  libera- 
tion of  I. — 5.  PbO._,  reacts  with  a  dilute  solution 
oi  potassium  ferrocyanidc  to  form  K.|FeGy,,  pro- 
vided the  KOH  produced  in  the  reaction  is 
neutralised  by  C0._, ;  with  cone,  potassi^nn  ferri- 
cyanide  solution  in  presence  of  KOH,  K|FeCy„is 
formed. — G.  By  digesting  PbO._,  with  ammonia, 
solution,  PbO,  H._,0,  and  NH|NO,,  are  produced. 

7.  Not  acted  on  by  cold  nitric  or  sulph  uric  acid ; 
with  hot  cone.  iPSOj  gives  PbSO^  and  O. — 

8.  Cold  cone,  hydrochloric  acid  in  excess  dis- 
solves PbO.,,  producing  a  yellow  liquid  which 
evolves  CI  on  heating  and  gives  a  pp.  of  PbCl._, ; 
alkalis,  alkaline  carbonates,  and  alkaline  earth 
oxides  and  carbonates  ppt.  PbO.,  from  this  solu- 
tion ;  the  solution  almost  certainly  contains 
PbCl,  (v.  Lead  tetrachloride,  p.  120).  Hot 
HClAq  evolves  CI  and  forms  PbCl.,. — 9.  A  basic 
acetate  derived  from  PbO.,  is  said  by  Jacquelain 
{J.  pr.  53,  152)  to  be  obtained  by  dissolving  red 
lead  in  glacial  acetic  acid  at  40°  and  cooling  ; 
J.  gives  the  formula  PbO.,(CjH,0,),  [old  nota- 
tion] to  the  crystals  which  form.  These  crystals 
are  unchanged  in  acetic  acid;  on  drying  between 
paper,  or  on  adding  water,  they  are  resolved  into 
PbO.,  and  acetic  acid.  Similar  salts  derived 
from  PbO.,  are  obtained  by  dissolving  red.  lead. 
in  very  cone.  p>]iospJioric  and  arsenic  acids,  but 
the  salts  are  very  unstable  (J.  I.e. ;  cf.  Red  oxide 
of  lead,  Reactions,  No.  0,  p.  130).— 10.  Heated 
with  phosphorus  trichloride,  PbCl.,,  POCl.,,  and 
Pb(H.,P03).  are  formed  (Michaelis",  pr.  [2]  4, 
449). — 11.  Heated  in  chlorine,  hroviine,  and 
iodine,  the  compounds  Pb^CLO,  Pb,Br||0„  and 
Pb,|IjO;,  respectively,  are  obtained;  heated  in 
chlorine  and  air,  bromine  and  air,  and  iodine 
and  air,  the  products  are  Pb|.,Cl.,|04,  Pb,Br,0._,, 
and  PbiiljOio,  respectively  (Ciwss  a.  Sigiura, 
0. /.  33,  405).— 12.  PbO.,  reacts  with  alhalis  to 
form  compounds  in  which  PbO.,  forms  the  nega- 
tive radicle  ;  e.g.  the  salt  K.,Pb03may  be  obtained 
from  a  solution  in  cone,  hot  KOHAq  {v.  infra, 
Pluvibatcs). 

Hydh..\.tes  of  le.\d  rERoyiDE.  (1)  rb0.,.TT,.O. 
This  hydrate  is  formed,  as  a  brown  pp.,  by  dis- 
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solving  PbO  in  molten  IvOH,  heating  in  air  for  a 
considerable  time,  dissolving  the  K-JbOj  pro- 
duced in  cold  water,  and  exactly  neutralising  by 
dilute  HjSOiAq  (Carnegie,  C.  N.  60, 113).  It  is 
also  probably  obtained,  at  the  positive  electrode, 
by  the  electrolysis  of  strongly  alkaline  solutions 
of  Pb  salts  (Becquerel,  A.  Ch.  [3]  8,  405).  By 
electrolysing  an  alkaline  solution  of  Pb-Na 
tartrate,  Wernicke  (P.  141,  109)  obtained  a  lus- 
trous blue-black  film,  which  had  the  composition 
PbO.,.H.,0,  S.G.  G-267.  (2)  According  to  Car- 
nelley  a.  Walker  (C.  J.  63,  85),  ppd.  PbO.,  after 
drying  in  the  air  for  10  days  has  very  nearly  the 
composition  3Pb02.HjO  ;  at  230°  this  hydrate  is 
changed  to  PbO^. 

Plumbates. — PbOj  reacts  with  acids  as  a 
basic  peroxide  forming  salts  corresponding  with 
PbO  ;  in  some  cases  unstable  salts  derived  from 
PbO,  appear  to  be  produced  {v.  supra,  Lead 
peroxide,  Beactions  8  and  9).  PbOj  also  re- 
acts with  alkalis  as  an  acidic  oxide  to  form 
salts  Mi,,PbO.,  known  as  plumbates.  Fremy 
(C.  B.  15,  1109)  obtained  colourless  crystals  of 
K.PbO^.SHoO  by  dissolving  PbO,  in  boiling  very 
cone.  KOHAq,  adding  a  little  water,  and  placing 
over  H,SO,,.  Seidel  ( /.  pr.  [2J  20,  200)  obtained 
the  salt  by  adding  PbO.^  to  molten  KOH  con- 
taining a  little  water,  dissolving  the  fused  mass 
in  water,  and  evaporating  over  HoSO,  in  vacuo. 
The  crystals  form  quadratic  octahedra,  a:c 
=  1:1'221(; ;  they  are  decomposed  by  water  with 
separation  of  PbO^.  A  corresponding  Na  salt  is 
known.  Solutions  of  these  salts  are  said  to 
yield  pps.  of  plumbates  when  added  to  solutions 
of  various  metallic  salts.  KoPbO^  is  also  pro- 
duced by  dissolving  PbO  in  molten  KOH  and 
heating  in  air  (Becquerel,  A.  Ch.  51,  504  ;  Car- 
negie, C  iV.  GO,  113).  According  to  Cnim  (4. 
65,  213)  a  plumbato  of  Ca  is  obtained  by  digest- 
ing Pb(N03),,  for  some  hours  at  57°  with  excess 
of  CaO  and  bleaching  powder. 

Lead,  oxybromides  of.  Several  oxybromides 
of  Pb  are  known.  The  compound  PbO.PbBr.^  is 
formed  by  heating  PbBr^  in  air  so  long  as  white 
fumes  are  evolved  ;  also  by  digesting  PbBr._,  with 
solution  of  Pb  acetate.  By  heating  PbO  in  Br 
vapour.  Cross  a.  SigiuraobtainedPb;Br|,0.j;  and 
by  heating  the  same  oxide  in  a  mixture  of 
Br  and  air  they  obtained  Pb^Br^O,  (C.  J.  33, 
405) ;  from  PbO.,  they  obtained  P'b^BrnO,  by 
heating  in  Br. 

Lead,  oxychlorides  of.  PbCl._,  and  PbO  very 
readily  combine  when  heated  together  to  form 
oxychlorides  from  which  HNO-,Aq  dissolves  out 
PbO. 

PbCl.,.PbO  :  occurs  native  as  matlockitc,  S.G. 
7-21  (Greg,  P.  M.  [4]  2,  120  ;  Eammelsberg,  P. 
75, 141)  ;  formed  by  heating  PbCL  in  air  until 
fumes  are  no  longer  evolved  ;  also  by  digesting 
freshly  ppd.  PbCI,  with  cold  Pb  acetate  solution 
(the  oxychloride  thus  formed  is  (PbCL.PbO).,.H,0 
according  to  Brandos,  A.  10,  273) ;  also  (with 
H.,0)  by  partial  ppn.  of  PbClAq  by  CaOAq,  thus 
prepared  it  is  used  as  a  pigment  {Pattinson's 
white  lead). 

PbCL.2PbO :  occurs  native  as  mendijnte,  in 
yellow-white  trimetric  prisms,  S.G.  7  to  7'1 ; 
formed,  according  to  Ditte  (C.  B.  94,  1180),  by 
gradually  adding  KOHAq  to  PbCl.,  suspended  in 
■water,  or  by  adding  KClAq  to  PbO..TH.,0. 

PbCl,.3PbO:    the  hydrate  with  4H,0  is 


formed  by  adding  NH-Aq  to  PbCl.Aq  (Berzelius) ; 
also  by  mixing  NaCl  with  PbO,  making  into  a 
paste  with  water,  and  allowing  to  stand ;  the 
product  of  this  reaction,  when  washed  and 
heated,  gives  a  yellow  powder,  known  as  Tur- 
ner's yclloiv,  ■which  is  probably  PbCl,,.3PbO.  The 
hydrate  PbCL.3PbO.H.,0  was  obtained  by  Voigt 
{Chcm.  Zcitung,  13,  G95)  by  dissolving  PbO  in 
MgCl.Aq,  filtering,  and  evaporating. 

PbCl.j.7PbO  :  a  lustrous,  golden-yellow,  crys- 
talline mass,  obtained  by  melting  together  1  pt. 
pure  NH|C1  and  10  pts.  pure  PbO,  pouring  off 
from  a  little  Pb  (formed  by  the  reducing  action 
of  NH3  set  free  by  the  PbO  acting  on  NH.Cl), 
and  allowing  to  cool ;  known  as  Cassel  yellow. 

By  heating  PbO  in  a  mixture  of  CI  and  air, 
Cross  a.  Sigiura  obtained  Pb^d.^O  {C.J.  33,  405), 
by  heating  PbO^  in  CI  the  product  was  Pb,Cl,0, 
and  by  heating  PbO.,  in  a  mixture  of  CI  and  air 
the  compound  Pb|.,Cl.,,0j  was  obtained. 

According  to  "Andre  (.4.  Ch.  [G]  3,  104) 
PbCL.PbO,  PbCl.,.2Pb0,  and  PbCl.,.3Pb0  are  ob- 
tained  by  ppg.  PbCl,.  by  KOHAq.  ' 

Lead,  oxycyanide  of;  v.  vol.  ii.  p.  341. 

Lead,  oxyiodides  of.  Several  oxyiodides  of 
lead  are  known.  PbI.,.PbO.H.,0  is  formed  by 
adding  KIAq  to  excess  of  Pb  acetate  solution  and 
digesting  the  pp.  in  the  liquid ;  it  is  a  yellowish- 
white  powder,  insol.  water  (Brandes,  A.  10,  2G9 ; 
cf.  Ditte,  C.  B.  92,  145).  Other  oxyiodides,  de- 
scribed by  Kiihn  {Ph.  C.  1847.  593)  and  Denot 
(./.P7i.  20,1)  are  PbI.,.2PbO.H.,0,PbI.,.3Pb0.2H.,0, 
andPbI,.5PbO.  Cross  a.  Sigiura  {C.  J.  33,  405)  de- 
scribe the  oxyiodides  Pb||I,0|„,  Pb„I,Os,  Pb||I-,0,, 
and  Pb,,I,0,.,  obtained  by  heating  PbO,,  and  PbO, 
in  I  and  air,  and  in  I  only. 

Lead,  phosphide  of.  No  phosphide  of  Pb  has 
been  isolated  with  certainty.  Pelletier  {A.  Ch. 
[2]  13,  114)  said  that  Pb  takes  up  c.  15  p.c.  P 
when  P  is  thrown  on  to  melted  Pb,  or  when  Pb 
filings  are  strongly  heated  with  glacial  phos- 
phoric acid,  or  PbCL  with  P ;  but  the  experi- 
ments of  Cloud  (in  Percy's  laboratory)  make  it 
doubtful  whether  Pb  and  P  combine.  According 
to  H.  Eose  (P.  24,  32G)  a  brown  pp.,  consisting 
of  a  phosphide  of  Pb,  is  obtained  by  passing  PH, 
into  Pb  acetate  solution. 

Lead,  salts  of.  Compounds  formed  by  repla- 
cing the  II  of  acids  by  Pb.  Pb  forms  one  series 
of  well-marked  salts,  PbX.„  where  X=  CI,  NO3, 
iSO„  iCO.„  ^P0|,  iAsO„'dc.  PbCl^  very  pro- 
bably  exists  in  a  solution  of  PbO..,  or  Pb^O^,  in 
cold  cone.  HClAq  ;  and  PbO(C.,H.,b.,).,  is  said  to 
have  been  isolated ;  these  two  salts  belong  to 
the  series  PbX,,  corresponding  with  the  oxide 
PbO.,.  Very  many  basic  salts  of  Pb  are  know-n, 
and  a  considerable  number  of  double  salts.  The 
formula;  of  the  Pb  salts  are  determined  from 
analyses,  comparison  with  the  salts  and  com- 
pounds of  Sn,  Ge,  and  Si,  and  from  the  vapour 
densities  of  PbCL,  and  PbMe,.  The  following 
are  the  chief  salts  of  lead  {v.  Carbonates,  Ni- 
trates, SuLPH.iTES,  &c.)  :  Antimonate,  arsenate 
and  -ite,  borate,  bromate,  carbonates,  chlorate 
and  -ite,  chromatcs,  dithionatc,  hypopliosphite, 
iodate,  molybdate,  nitrates  and  -ites,  pentathio- 
nate,  perchlorate,  periodates,  phosphates  and 
-ite,  sulphates  and  -ite,  selenate  and  -ite,  silicates, 
thiosulphate,  trithionate,  twigstatcs,  uranate, 
vanadates. 
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Lead,  selenide  of,  PbSe.  Occurs  native  as 
cJauxthalitc  in  the  Hartz,  Ac,  the  Pb  being 
sometimes  partly  replaced  by  Co,  Cli,  Hg,  Ag, 
&c. ;  S.G.  7  to  8-8  (H.  Kose,  P.  '2,  410;  3,  281  ; 
Stromeyer,  P.  2,  403  ;  Kersten,  P.  46,  206). 
PbSe  is  produced  by  heating  the  constituents  in 
the  ratio  Pb:Se  ;  it  forms  a  porous,  grey,  soft 
mass  (Berzclius)  ;  melted  under  borax  small 
regular  crystals  are  obtained,  S.G.  8-154  (Little, 
A.  112,  212).  Heated  in  air  Se  is  vaporised, 
then  a  little  PbSe,  and  a  residue  of  basic  selenite 
of  Pb  is  left ;  cold  HNO^Aq  dissolves  Pb,  leav- 
ing Se. 

Lead,  selenocyanide  of,  Pb(SeCy)., ;  v.  vol. 
ii.  p.  348. 

Lead,  silicofluoride  of,  Pb(BF|).,.  Long 
prismatic  crystals  ;  by  dissolving  PbO  in 
HBF|Aq  and  evaporating  to  a  syrup ;  partially 
decomposed  by  water  or  alcohol  (Berzelius,  P. 

2,  113). 

Lead,  sulphides  of.  Besides  PbS,  which  is 
a  well-marked  compound,  two  subsulphides, 
Pb|S  and  Pb.^S,  probably  exist;  there  are  also 
indications  of  the  formation  of  a  persulphide. 

Lead  sulvhide.  {Lead  monosuljihide.  Phmib- 
ous  sulphide.)  PbS. 

Occurrence. — Native  as  galena  ;  crystallised 
in  monometric  octahedra,  and  cubic  and  rhombic 
dodeeahedra ;  S.G.  7'25  to  7'7  {v.  Neumann,  P. 
23,  1). 

Preparation. — 1.  By  mixing  S  with  molten 
Pb.— 2.  By  heating  PbO  with  excess  of  S. — 

3.  By  the  action  of  H^,S  or  an  alkaline  sulphide 
on  Pb  salts. — 4.  By  passing  CS.^  over  Pb  heated 
a  little  above  redness,  crystals  of  PbS  are  formed 
(Pb  thiocarbonate  seems  to  be  also  produced) 
(Gautier  a.  Hallopeau,  C.  R.  103,  111).— 5.  Well- 
formed  crystals  of  PbS  are  obtained  by  passing 
H.,S  into  a  solution  of  c.  3  grams  Pb(NO.|)„  in 
250  c.c.  10  p.c.  HNOjAq  at  c.  15*= ;  if  only  c.  1  p.c. 
HNO.,  is  present  the  pp.  is  amorphous  (Muek,  Z. 
[2]  4,241).— 0.  Crystalline  PbS  is  produced  by  the 
action  of  PbO  on  thio-urea  (Reynolds,  C.  J.  45, 
102).  Addition  of  H.^S  to  a  Pb  salt  in  pres- 
ence of  HClAq  sometimes  produces  a  red  pp.  of 
SPbS.PbCl., ;  on  warming  and  passing  in  more 
H,S,  PbS  is  formed.— 7.  Winssinger  (Bl.  [2]  49, 
452)  obtained  an  aqueous  solution  of  colloidal 
PbS  by  ppg.  by  H.S  a  very  dilute  solution  of  a 
Pb  salt,  and  dialysing  ;  the  solution  was  reddish- 
brown. 

Properties. — Lead-grey  crystalline  solid,  as 
prepared  by  fusion  of  Pb  and  S;  S.G.  7-505 
(Karsten,  S.  G5,  394).  A  brown-black  powder,  as 
prepared  by  ppn.  by  H„S  :  S.G.  C-924  at  4° 
(Playfair  a.  Joule,  C.  J.  f,  137),  G-77  (Schneider, 
J.pr.  [2]  2,  91).  Melts  at  full  I'ed-heat  out  of 
contact  with  air,  and  is  said  to  sublime  un- 
changed. Insol.  in  dilute  acids,  caustic  alkalis, 
and  alkaline  sulphide  solutions. 

Reactions. — 1.  Heated  in  air  evolves  SOjand 
forms  Pb  and  PbSO^  and  some  PbO  (Descotils, 
A.  Ch.[2]  55, 441).— 2. Heated  with  leadmonoxide 
forms  Pb  and  SO.,;  Pb  and  SO..,  are  also  pro- 
duced by  heating  with  lead  sulphate;  if  little 
PbS  is  heated  with  much  PbSO,,  the  chief  pro- 
ducts are  PbO  and  S0._.  {v.  Lk.\d;  Formation, 
Nos.  1  and  2,  p.  122).— 3.  Melted  with  scrap  iron 
FeS  and  Pb  are  formed.— 4.  Heated  in  steam 
gives  H.,S,  and  at  first  PbO  and  afterwards  Ph.— 
6.  Heated  with  alkaline  carbonates  half  the  Pb  of 


the  PbS  is  separated.— G.  Boiled  with  diluto 
nitric  acid  Pb(NO.,),„  S,  and  NO  are  produced; 
fumimg  nitric  acid  forms  PbSO,,  and  S,  and 
sometimes  Pb(NO:,).,.  —  7.  Cone,  hydrochloric 
acid  forms  PbCl._,and  H,,S.--8.  Aqua  regia  forms 
PbCLand  PbSO^. — 9.  Slowly  reacts  with  chlorine 
to  form  PbCI.^  and  S_,C1.,.— 10.  By  long  fusion 
loithpotasli  and  nitre  Pb.,6,  is  produced  (Carnegie, 
C.  N.  GO,  113).— 11.  Heated  with  lead,  subsul- 
phides {q.v.)  Pb|S  and  Pb.S  are  formed. 

Coinhinations. — With  lead  chloride  to  form 
the  sulphochloride  (2.1;.)  3PbS.PbCl.,. 

Le.\d  subsulpoides.  Pb,,S  and  Pb.,S.  Said  to 
be  formed  by  heating  together  PbS  and  Pb  in  the 
proper  proportions  (y.Bredberg,P.  17,274).  Pb^S 
is  also  formed,  according  to  Berthier  {A.  Ch.  2] 
22,  240),  by  heating  PbSO^  in  a  crucible  lined 
with  charcoal. 

Le.\d  PEKSDLrniDE.  Addition  of  K  penta- 
sulphide  to  solution  of  a  Pb  salt  gives  a  blood- 
red  pp.  which  is  quickly  changed,  even  in  the 
liquid  in  which  it  is  produced,  into  PbS  and  S. 
Berzelius  gives  the  formula  PbS^  to  the  per- 
suljihide. 

Lead,  sulphochloride  of.  SPbS.PbCl.,.  Ob- 
tained as  a  red  pp.  by  passing  a  little  H.,S  into 
a  dilute  Pb  solution  acidified  by  HCl;  llenisch 
(J.pr.  13, 130)  obtained  the  compound  by  passing 
H.S  into  a  solution  of  1  part  I'b  acetate  in  200 
parts  water  to  which  20  parts  HClAq,  S.G.1-1G8, 
were  added.  Also  produced  as  a  yellowish -red 
solid  by  digesting  freshly-ppd.  PbS  with  PbCLAq. 
Decomposed  by  H.^S  with  formation  of  PbS. 
Boiling  water  partly  dissolves  out  PbCl.,. 

Lead,  sulphocyanide  of.  Pb(SCy)., ;  v.  vol.  ii. 
p.  350.  Combines  with  PbBr._,  and  PbCl., ;  v. 
Lead  hroniosiilplwcuanide,  and  Lead  chloro- 
sulphocijanidc,  pp.  125,  127. 

Lead,  thiocarbonate  of.  PbCS,.  Formed 
by  adding  solution  of  an  alkali  thiocarbonate  to 
a  Pb  salt  [cf.  Thioca-Ubonaies,  vol.  i.  p.  703). 

M.  M.  P.  M. 

LEAD,  WHITE.  Wliite  lead  is  a  hydio- 
carbonate  of  Pb  varying  in  composition  ;  u.  vol.i. 
p.  G99. 
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Lead  trimethyl  salts.  Chloride  PbMe,,Cl. 
Formed  by  the  action  o£  boiling  aqueous  HCl  on 
PbMo,  (Cahours,  A.Ch.  [3]  C2,  257;  A.  122,  48). 
Long  needles  resembling  PbCl..  May  be  sub- 
limed. M.  sol.  boiling  water  and  alcohol.  Con- 
verted into  PbCl.,  by  long  boiling  with  HClAq. 

Bromide  PbMe^Br.  More  soluble  than  the 
chloride. 

Iodide  PbMe^I.  Obtained  by  adding  iodine 
to  PbMe.|  till  the  odour  becomes  permanent. 
White  mass,  crystallising  fiom  water  in  long 
colourless  needles  which  may  be  sublimed.  SI. 
sol.  water,  v.  sol.  alcohol.  On  distillation  with 
solid  KOH  it  yields  PbMc.|OH,  a  strong  basic  oil 
smelling  like  oil  of  mustard  solidifying  in 
prisms. 

Lead  tetra-methyl,PbMe,.  (110°)  (B.).  V.D. 
9-52  (calc.  9-25).  S.G.  2  2-034.  From  Mel  and 
an  alloy  of  lead  (5  pts.)  and  sodium  (1  pt.),  or, 
better,  from  PbCl,  and  ZnMe,,  (Cahours).  Colour- 
less liquid,  having  a  camphor-like  odour,  insol. 
water,  sol.  alcohol  and  ether  (Cahours).  Accord- 
ing to  Butlerow  it  smells  like  strawberries  or 
mould.  It  does  not  unite  directly  with  chlor- 
ine or  iodine,  but  is  decomposed  thereby,  e.g. 


1.^4 


LEAD  ORGANIC  DERIVATIVES. 


pbMe^  +  I2  =  PbMe.,I  +  Mel.  Acids  convert  it  into 
CH,  and  a  salt  of  PbMe,. 

Di-plumbic  hexa-ethide,  PhjEt^.  Lead  tri- 
etJiyl.  S.G.  1-471.  Formed  by  adding  sodium 
(1  pt.)  to  molten  lead  (3  pts.)  and  mixing  the 
cooled  and  powdered  alloy  with  EtI  in  flasks 
provided  with  inverted  condensers.  When  the 
first  violent  action  has  ceased  the  product  is 
freed  from  EtI  by  distilling  at  100°,  and  the 
residue  extracted  with  ether  (Klipijel,  J.  pr.  81, 
287;  cf.  Lowig,  J.pr.  60,  304;  A.  88,  318), 

Properties.  —  Yellowish  mobile  oil,  insol. 
water,  v.  sol.  alcohol  and  ether.  Decomposed  on 
distillation.  By  exposure  to  light,  or  by  pro- 
longed boiling  with  water,  it  decomposes  with 
separation  of  metallic  lead.  When  exposed  to 
the  air  in  ethereal  solution  it  absorbs  0  and  CO., 
with  formation  of  (PbEtJ,,0  and  (PbEt,),C03.  It 
combines  with  iodine  forming  PbEtjI. 

Lead  triethyl  salts.  Chloride  PbEt.|Cl. 
Obtained  by  adding  BaCl^  to  a  solution  of 
(PbEtj)„SO.,  in  alcohol,  or  by  treating  (PbEt,).,0, 
(PbEtjjICOa,  or  PbEt^ with  HCl.  Beautiful  long 
needles,  giving  off  a  jDungent  odour  when  heated, 
presently  decomposing  with  separation  of  PbCU 
and  metallic  lead. — PbEtjHgClj:  white  nacreous 
Boales  (from  hot  alcohol).  — (PbEt3Cl),PtClj : 
copper-red  crystals,  si.  sol.  water,  m.  sol.  alcohol 
and  ether. 

Bromide  PbEt^Br.  Long  needles  (from 
ether). 

Iodide  PbEt.,1.  From  PboEt,,  and  iodine, 
or  from  (PbEt3)oS04  and  KI.  Sol.  ether  and 
very  unstable,  the  ethereal  solution  quickly  de- 
positing Pbl,„ 

Gyanid'e  PbEt.,Cy.  From  PbEtjCl  and 
KCy  in  alcoholic  solution  at  100 ^  Prisms  (from 
ether). 

Hydroxide  PbEt,(OH).  From  the  chloride 
by  treatment  with  moist  Ag,_,0  or  by  distillation 
with  KOH.  Needles,  si.  sol.  water,  v.  sol.  alco- 
hol and  ether.  Has  strong  alkaline  reaction  and 
caustic  taste.  Saponifies  fats  ;  i^pts.  ferric,  cu- 
pric,  and  argentic  oxides  from  their  salts.  Ppts. 
alumina  and  zinc  oxide,  the  pp.  dissolving  in  ex- 
cess of  the  precipitant.  Expels  NHjfrom  its  salts. 
Absorbs  atmospheric  CO.,.  Fumes  with  HCl. 
When  heated  it  gives  off  white  vapours  which 
powerfully  excite  sneezing. 

Car  bonate  (PbEtJ.^COs.  Small  hard  crys- 
tals, nearly  insol.  water,  si.  sol.  alcohol  and 
ether.    Has  a  burning  taste. 

Nitrate  PbEtjNOa:  unctuous  crystalline 
mass,  decomposed  by  heat  with  slight  detona- 
tion. V.  sol.  alcohol  and  ether.— (PbEt3),S0j : 
from  the  oxide  and  H^SOj.  White  crystalline 
pp.,  nearly  insol.  water,  alcohol,  and  ether,  v. 
sol.  alcohol  mixed  with  H^SO^  or  HCl,  from 
which  solution  it  separates  in  octahedra. 

Phosphate  (PbEt:,)iPOj :  stellate  groups  of 
crystals,  v.  sol.  water,  alcohol,  and  ether. 

Sulphocyanide  PbEtjSCy:  crystals,  sol. 
water,  alcohol,  and  ether. 

The  formate  PbEt.,CHO.,,  acetate 
PbEt.CjH.O..,  bntyratePbEt.iC^H-O.,,  oxalate 
(PbEt.,)AO|aq,  tartrate  PbEt,C,HO,  (dried 
at  100°),  and  benzoate  are  crystalline. 

Lead  tetrethide,  PbEt^.  Mol.  w.  323 
(c.  200°) ;  (152°  at  190  mm.)  (B.).    S.G.  1-62. 

Preparation. — PbClj  is  added  to  ZnEt.,  as 
long  as  reaction  occurs.    The  PbEt,  is  distilled 


with  steam.  2ZnEt.^  +  2PbCI.^  =  2ZnCl.,  +  2PbEtj 
and  then  2PbEt,^  =  Pb  +  PbEt,  (Buckton",  P.  M.  [4] 
18,  212;  17,  282  ;  A.  109,  218  ;  112,  220  ;  Frank- 
land  a.  Lawrance,  C.  J.  35,  244). 

Properties. — Oil,  not  decomposed  by  water 
or  by  gaseous  NH3,  CO.,,  CO,  G.N.,,  NO,  0,  or 
HjS.    Partially  decomposes  at  200°. 

Reactions. — 1.  Gaseous  SO.,  reacts  foi'ming 
diethyl  sulphone  and  lead  ethyl  sulphinate  : 
PbEtj  +  3S0.,  =  Et  ,S0.>  +  (EtS0.,).,Pb.  —  2.  Iodine 
forms  PbEt^I  and  E"tl.— 3.  Cone.  HCl  forms 
PbEt.Cl  and  ethane. 

Di-plumbic  hexa-isoamylide,  Pb  .(C^H,,),,. 
Prepared  like  the  corresponding  Pb.,Et,;,  using 
isoamyl  iodide  (Klippel).  Oil,  with  irritating 
vapour.    Detonates  with  HNO3. 

Lead  tri-isoamyl  salts.  Chloride 
Pb(C,H,,)3Cl :  from  the  oxide  and  HCl.  White 
needles. 

Iodide  Pb(C,H,,)J:  from  Pb.,(C,H,,)„  in 
ether  by  adding  iodine.  [100^].  Needles,  insol. 
water. — Pb(C^H|,).|HgI., :  golden  laminae,  insol. 
water,  si.  sol.  alcohol  and  ether. — Hydroxide 
Pb(C;H,|),,OH,  viscid  mass,  insol.  water,  sol. 
alcohol  and  ether.  Feebly  alkaline,  ppts.  ferric, 
but  not  cupric  and  silver  salts. 

Lead  tetra-phenyl  Pb(C„HJ,.  [225^].  S.G. 
25  1-530.  Prepared  by  boiling  500  g.  of  an  8  p.c. 
alloy  of  sodium  and  lead  with  500  g.  of  bromo- 
benzene  and  20  c.c.  of  acetic  ether  for  sixty 
hours  (Polls,  B.  20,  716,  3331.  Small  needles 
or  dimetric  prisms  ;  a:c  =  1:  -381.  Decomposes 
at  270°.  V.  si.  sol.  alcohol,  ether,  and  HOAc, 
m.  sol.  benzene,  CHCl,  and  CS.,.  Heated  with 
HClAq  at  230°  it  yields  PbClj,  benzene,  and 
chloro-benzene. 

Lead  diphenyl  salts.  Chloride  PbPh^Cl.,. 
Formed  by  passing  chlorine  into  a  solution  of 
lead  tetra-i3henyl  in  CS.,,  or  by  ppg.  PbPh.,(NO,).^ 
with  KCl.  White  powder,  insol.  alcohol  and 
ether ;  v.  si.  sol.  benzene. 

Bromide  PbPh„Br.,.  From  lead  di-phenyl 
nitrate  and  KBr.  White  powder,  which  decom- 
poses before  fusion. 

Iodide  Pb(C,H,) jL.  [c.  103°].  Formed  by 
adding  iodine  to  a  solution  of  lead  tetraphenyl 
in  chloroform  (Polls).  Golden  plates,  sol.  chloro- 
form, benzene,  and  alcohol. 

Nitrate  Pb(C,H5).,(NO,)2  2aq.  Obtained  by 
gradually  adding  lead  tetra-phenyl  to  boiling 
HNO3  (S.G.  1-4).  Small  lustrous  plates  (from 
water).  V.  sol.  hot  water  and  alcohol.  Detonates 
when  heated.  Boiling  its  aqueous  solution  pro- 
duces a  pp.  of  the  basic  salt  Pb(C„H,).,(N03)(0H) 
as  a  white  powder  which  detonates  when  heated. 

Oxide  Pb(C,HJ.,0.  Obtained  by  boiling 
the  nitrate  with  aqueous  NaOH  (Polls,  B.  20, 
3332).  White  powder,  insol.  alcohol,  ether,  and 
benzene. 

Oxy-cyanideV\i(CJL.^.JCy{0'H).  From  the 
nitrate  in  aqueous  solution  and  KCy.  White 
powder,  insol.  water,  alcohol,  and  ether. 

Sulphocyanide  Pb(C„HJ.,(SCy)2.  Formed 
by  adding  ammonium  sulphocyanide  to  an 
aqueous  solution  of  the  acetate.  White  powder, 
insol.  water  and  ordinary  solvents. 

Phosphate  (PbPh.,)3(P0j).,.  Formed  by 
adding  sodium  phosphate  to  an  aqueous  solu- 
tion of  the  nitrate.  White  pp.,  insol.  usual 
solvents. 

Oxy-carbonate  (PbPh.,0n).,C03.    Ppd.  as 
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a  vvhite  insoluble  powder  by  adfliug  NaXO^  to 
solutions  o£  salts  of  lead  diphenyl. 

Chroviate  Pb(C,H,),A-0.,.  From  the 
nitrate  and  K._,CroOj.    Yellow  pp.,  insoi.  water. 

Sulphide  Pb(C„Hj).^S.  From  the  acetate 
and  H.^S.  Yellow  prisms,  si.  sol.  alcohol ;  v. 
sol.  benzene.  Decomposes  between  80°  and 
90^. 

Formate  Pb(C„H0,{CHO,),  aq.  From  lead 
tetra-pheuyl  and  concentrated  formic  acid. 
Needles.  BIclts  above  '200°,  with  decomposi- 
tion. 

Acetate  Pb(C,H-,),(C,,H;,0,,),  2aq.  From 
lead  tetra-phenyl  and  glacial  HOA.C  (Polls,  B. 
20,  3333).  Prisms,  v.  sol.  water  containing 
acetic  acid.    Melts  at  193''  when  anhydrous. 

Lead  tetra-j)-tolyl  Pb(C;HJ,.  [240°].  S.G. 
—  1"433.  Prepared  by  heating  a  mixture  of 
8  p.c.  sodium  lead  alloy  (300  g.),  p-bromo-toluene 
(120  g.),  toluene  (40  g.),  and  acetic  ether  (4  c.c.) 
for  thirty  hours  in  an  oil-bath.  Eepeated 
crystallisation  of  the  product  from  benzene  and 
alcohol  yields  lead  tetra-tolyl  and  di-p-tolyl  (A. 
Polis,  B.  21,  3424).  Small  needles.  Decom- 
poses at  254°.  More  sol.  benzene,  CS.^and  CHCI., 
than  lead  tetra-phenyl.  When  heated  with  HCl 
at  200^  it  gives  PbCl,  and  chloro-toluene.  Cold 
cone.  HNOj  causes  decomposition  with  blackening, 
but  on  adding  lead  tetra-tolyl  to  boiling  nitric  acid 
(S.G-.  1'4)  the  products  are  lead  di-tolyl  nitrate 
Pb(C,H.),(NO.,),  and  nitro-toluene. 

Lead  di-^j-tolyl  salts. 

Chloride  I'i)(C.H;)_.Clo.  Formed  by  passing 
CI  into  a  solution  of  lead  tetra-tolyl  in  CS._,. 
White  powder,  insol.  alcohol  and  ether,  si.  sol. 
CIICl;,,  benzene,  and  CS^.  Decomposed  when 
heated.  Converted  into  the  corresx^onding 
nitrate  by  AgNO.,  in  alcoholic  solution. 

Bromide  Pb(C,H,),,Br,,.  From  Pb(C;H,)jin 
CS..  and  bromine,    liesembles  the  chloride. 

'Iodide  Pb(C;H;)J,.  From  Pb(C,H;),  and 
iodine,  both  dissolved"  in  CS^.  Yellow  powder, 
more  sol.  chloroform  and  CS_,  than  the  chloride 
or  bromide. 

Nitrate  Pb(C;H,),(NO.,),  2aq.  Prepared  as 
above.  White  powder  composed  of  very  slender 
needles ;  sol.  water,  containing  HNO3,  si.  sol. 
alcohol.    Detonates  when  heated. 

Oxy-nitratc  Pb(C,H,),,(OH)(NO,).  Formed 
by  heating  the  nitrate  with  water,  or  by  adding 
ammonia  to  a  solution  of  the  nitrate  in  dilute 
HNO3.    White  amorphous  powder. 

Chromate  Pb(C,H;)XrO,.  Insol.  yellow 
powder,  ppd.  by  adding  ICCr.^0,  to  a  solution  of 
the  acetate. 

Sulphide  Pb(C,H,).^S.  Formed  by  passing 
H„S  into  a  solution  of  the  acetate.  Transparent 
yellow  plates  (from  alcohol-benzene),  si.  sol. 
alcohol  and  ether,  v.  sol.  benzene,  CS_,  and 
CHClj.  Begins  to  turn  brown  at  90'  and  melts 
at  98°.    It  is  decomposed  by  light. 

Formate  Pb(G,H,) ,(CHO„).  Formed  from 
Pb(C.H,)|  and  formic  acid.  Beautiful  white 
needles,  which  at  233°  blacken  and  decom- 
pose. 

Acetate  Pb(C;H.)„(C,H,0,.).,  2aq.  [183-5°]. 
Formed  by  adding  Pi3(C,H;).,  to"  boiling  HOAe. 
Small  white  needles,  more  sol.  dilute  HOAc 
than  thf  enircsiionding  phenyl  compound. 

LECANORIC  ACID  C,„H,,0,.  {ayOrsrllic 
acid.    Diorscllic  acid.    [153°  cor.].    S.  '04  at 


100°  (Schunck).  S.  (80  p.c.  alcohol)  •?  at  15° 
(Schunck),  S.  (ether)  4  at  20°  (Hesse);  1-25  at 
15°  (Schunck).  Discovered  by  Schunck  in  1842 
and  extracted  from  several  lichens  of  the  genera 
Lecanora,  Variolaria,  and  Roccclla  (Schunck, 
A.  41,  157;  54,  261;  61,  72;  Eocbleder  a. 
Heldt,  A.  48,  1  ;  Stenhouse,  A.  68,  61 ;  70,  218; 
Strecker,  A.  68,  108;  Laurent  a.  Gerhardt,  A.  Ch. 
[3]  24,  316  ;  Itobiquet,  A.  Ch.  42,  236  ;  Hesse, 
A.  139,  22).  Obtained  by  exhausting  the  lichens 
with  ether,  dissolving  the  greenish-white  crys- 
talline residue  left  on  evaporation  in  milk  of 
lime,  ppg.  the  filtrate  with  H.SO4,  washing  the 
pp.  with  water,  and  recrystall'ising  it  from  hot 
alcohol  (Hesse).  Stellate  needles  (containing 
aq).  Almost  insol.  cold  water.  Decomposed  by 
heat  with  evolution  of  CO.^.  A  solution  of 
barium  lecanorate  is  not  decomposed  by  CO.^. 
FeClj  colours  its  alcoholic  solution  dark  purple- 
red.  An  ammoniacal  solution  of  lecanoric  acid 
forms  white  pps.  with  lead  subacetate  and  with 
AgNO^,  but  the  silver  salt  is  quickly  reduced. 
An  alcoholic  solution  gives  no  pp.  with  alcoholic 
solutions  of  lead  acetate,  HgCl.^,  or  AgNO^,  but 
with  cupric  acetate  it  gives  an  apple-green  pp. 
When  a  solution  of  lecanoric  acid  is  boiled  it 
gives  orsellic  acid  C,„H,,,0,  H  ,0  =  2C,H„0,.  A 
solution  of  barium  lecanorate  yields,  on  boiling, 
first  barium  orsellate,  and  finally  orcin  C.H^Oj 
and  BaCOj.  An  alcoholic  solution  yields,  on 
boiling,  orsellic  ether.  An  ammoniacal  solu- 
tion acquires,  on  exposure  to  air,  a  sjjlendid 
purple  colour,  through  formation  of  orcein. 
Bleaching-powder  gives  a  red  tint,  quickly 
changing  to  brown. 

(S'(tZ<.— BaA"  :  small  stellate  needles. 

Di-bromo-lecanoric  acid  C,„H,,,Br,,0,.  [179°]. 
From  lecanoric  acid  and  Br  in  ether  (Hesse). 
White  crystals  (from  alcohol),  insol.  water. 
Fed.,  colours  its  alcoholic  solution  violet.  Givea 
ofl'  CO.^  on  fusion. 

Tetra-bromo-lecanoric  acid  C,„H|„BrjO,. 
[157°].  From  lecanoric  acid  and  excess  of  Br 
in  ether.  Pale  yellow  prisms  (from  alcohol),  v. 
sol.  alcohol,  ether,  and  alkalis.  FeCI,  colours 
its  alcoholic  solution  purple.  Boiling  baryta- 
water  decomposes  it. 

LECITHIN  C„H,..0„PN  (Von  Lippmann,  Z?. 
20,  3201) ;  C,,H,,„0„PNaq  (Piaconoff).  Frotnrjon. 
Occurs  in  the  eggs  and  milt  or  soft  roe  of  the 
carp  and  herring,  the  yolk  of  poultry  eggs,  the 
brain  of  man,  sheep,  and  domestic  fowl,  bile  of 
pigs,  men,  and  oxen,  retina  of  oxen,  blood, 
yeast,  milk,  butter,  radicles  of  sprouting  lupin 
seeds,  maize,  peas,  wheat,  beet-root,  Lfcc.  (Goblcy, 
Ph.  [3]  9,  1,  83,  161 ;  11,409  ;  12,  5  ;  17,  40i  ; 
18,  107;  19,  400;  21,  241;  30,  241;  33,  161; 
Strecker,  A.  123,  356;  Z.  [2]  4,  437  ;  Kodweiss, 
A.  59,  261 ;  Diaconotl,  Z.  [2]  4,  154  ;  Liebreich, 
A.  134,  29  ;  Cahn,  H.  5,  215  ;  Hoppo-Seyler,  H. 
2,  427  ;  3,  378  ;  J.  1866,  698,  744;  Hermann,  Z. 
1866,  250  ;  Schmidt-Mixlheim,  J.  Th.  1883,  166  ; 
Schulze  a.  Barbieri,  J.  pr.  [2]  27,  358  ;  H.  13, 
365;  Heckel  a.  Schlagdenhaufien,  C.  R.  103, 
388;  Copeman  a.  Winston,  J.  Plujsiol.  10,  213), 

Preparation. — I.  Yolk  of  egg  is  extracted 
with  alcohol-ether,  and  an  alcoholic  solution  of 
platinic  chloride  is  added.  A  compound  of  le- 
cithin and  platinic  chloride  is  ppd.,  and  this  is 
agitated  with  Ag,0,  the  filtrate  freed  from  silver 
by  H.S  and  evaporated  (Strecker).— 2.  Brain  is 


136 


LECITFIESr. 


exhausted  with  ether,  and  the  residue  extracted 
with  absolute  alcohol  at  40°.  The  alcoholic  ex- 
tract is  cooled  at  0°  and  filtered,  and  the  pp.  of 
lecithin  and  cerebrin  collected,  washed  with  al- 
cohol, and  treated  with  ether.  The  ethereal 
solution  of  lecithin  is  evaporated  (Diaconoff). — 
3.  Beet-root  is  extracted  with  ether-alcohol,  the 
ether  evaporated  and  the  residue  dissolved  in 
alcohol  and  ppd.  by  platinic  chloride.  The  pp. 
is  decomposed  by  US  (Lippmann). 

Properties. — Hygroscopic  wax-like  substance, 
which  swells  up  in  water  and  is  v.  sol.  alcohol, 
ether,  chloroform,  and  oils.  Boiling  with  baryta- 
water  produces  glycero-phosphoric  acid,  neurine, 
and  a  fatty  acid  (stearic,  oleic,  or  palmitic). 
According  to  Diaconoff  lecithin  from  brain  may 
be  separated  by  dissolving  in  alcohol  and  cool- 
ing to  — 10°,  into  a  stearo-lecithin  which  sepa- 
rates and  an  oleo-lecithin  which  remains  in  solu- 
tion.   According  to  Strecker  the  decomposition 
by  baryta  may  be  represented  thus  : — 
C„„+„Hj„,<,0.,NP -I- 3H„0  = 
2C„H,„0.,  +  C.H^POs  +  CjHi.NOj 
or 

C^.«H,„,„0„NP-^3H„0  = 
2C„H,„_,0,  +  CalipPOs  -I-  C.H^NOj ; 
thus  stearo-lecithin  would  be  Cj,H,|||0,|NP,  while 
oleo-lecithin  would  be  Cj^Hj^OgNP  and  might  be 
written 

(C,sH,30,),C,H,0.P0(0H).0.C,H,.N(CH,),.0H. 
The  particular  lecithin  examined  by  Strecker 
appeared,  however,  to  be  C|.,H,,0,,NPor  to  con- 
tain one  oleyl  and  one  palmityl  radicle  in  place 
of  the  two  oleyls  in  the  above  formula.  That 
the  neurine  is  not  present  as  a  base  appears 
from  the  observation  that  lecithin  is  hardly  at- 
tacked by  dilute  (10  p.c.)  sulphuric  acid  (Gilson, 
H.  12,  585).  The  neurine  salt  of  di-stearyl- 
glycero-phosphoric  acid  appears  therefore  not 
to  be  a  true  lecithin  (v.  Glvchrin).  According  to 
Lippmann  the  base  obtained  by  boiling  beet-root 
lecithin  with  baryta  is  sometimes  neurine  and 
sometimes  betaine.  The  presence  of  lecithin 
enables  a  solution  of  glucose  to  absorb  oxygen 
from  the  air  in  the  same  way  as  an  alkaline 
solution  of  that  sugar  (Nencki  a.  Sieber,  J.  pr. 
[2]  26,  17). 

Salts. — The  hydrochloride  is  a  waxy 
mass. — (C42H„30„PN),PtCl„ :  yellow liocculent  pp. 
V.  sol.  ether,  chloroform,  and  benzene,  but  ppd. 
from  these  solutions  by  alcohol  (Strecker). — 
CdCl,  gives  a  pp.  in  a  solution  of  lecithin  in 
ether-alcohol. 

LEDITANNIC  ACID  C^H^,,©,.  Occurs  in 
the  leaves  of  the  marsh  wild  rosemary  {Ledum 
palustre)  (Willigk,  A.  74,  363;  Eochleder  a. 
Schwartz,  A.  74,  366  ;  Z.  1866,  382 ;  Thai,  /. 
1883,  1401).  Prepared  by  ppg.  the  alcoholic 
decoction  of  the  leaves  with  water,  and  the 
filtrate  with  lead  acetate.  The  pp.  is  dissolved 
in  dilute  HO  Ac,  filtered,  heated  to  boiling,  and 
ppd.  with  lead  subacetate.  The  pp.  is  sus- 
pended in  water  and  decomposed  by  H.^S, 
and  the  filtrate  evaporated  in  a  current  of  CO,. 
Reddish  powder,  v.  sol.  water  and  alcohol. 
FeClj  colours  its  aqueous  solution  dark  green. 
Lead  acetate  and  SnClj  give  yellow  pps.  Boil- 
ing dilute  HgSOj  forms  ledixanthin  but  no 
sugar. 

Ledixanthin  C;H„03  is  a  reddish-yellow 
powder,  v.  sol.  alkalis.    Its  alcoholic  solution 


gives  a  reddish-brown  pp.  with  lead  acetate.  Co 
dry  distillation  it  yields  pyrocatechin. 

LEDUM  OIL.  An  oil  obtained  by  steam  dis- 
tillation from  the  leaves  of  ledum  palustre.  Ac- 
cording to  Willigk  {Sitz.  W.  9,  302)  it  consists 
of  a  terpene  and  of  an  oxygenated  oil  C^^Hi  j-Oj. 
Grassmann  (Rep.  Pharin.  38,  53)  obtained  a 
volatile  oil  (1  pt.)  and  ledum-camphor  (2  pts.). 
Frohde  (/.  pr.  82,  181)  found  the  oil  to  be  acid 
and  to  contain  a  terpene  (160°)  and  an  oxy- 
genated oil  (241°).  According  to  Trapp  {Russ. 
Zeit.  Pharm.  1874,  289)  the  oil  when  recently 
prepared  is  yellowish,  viscid,  lighter  than  water, 
and  possesses  a  pungent  odour  ;  when  exposed 
to  air  the  greater  part  solidifies  to  a  crystalline 
mass  soluble  in  alcohol.  The  solution  of  this 
solidified  oil  (ledum  camphor)  in  H.,SOj  is  turned 
violet  by  HNO.,.  Ivanoff  {Russ.  Zeit.  Pliarm. 
1876,  577)  found  ledum  oil  to  consist  of  a  white 
crystalline  mass  saturated  with  oil.  By  repeate.d 
crystallisation  from  alcohol  white  prisms  of 
CjHgO.^  were  obtained.  These  were  insol.  water, 
V.  sol.  alcohol,  ether,  chloroform,  and  benzene, 
melted  at  101°,  boiled  at  174°,  and  were  dextroro- 
tatory in  alcoholic  solution.  According  to  Hjelt 
a.  Collan  (B.  15,  2500)  ledum  camphor  melts  at 
101°,  and  has  a  vapour  density  12-33  correspond- 
ing with  the  formula  C.^.HjjO.,  (calc.  13-02),  and 
sublimes  in  long  white  needles.  Eizza  (/.  B. 
19,  319)  gives  the  following  properties  for  ledum 
camphor,  C„H,„0  [101°];  (292°  i.  V.);  V.D. 
8-10;  and  states  that  Ac.,0  at  150°  converts  it 
into  a  sesquiterpene  C^.H^,  (264°),  S.G.  s.  -935. 

LEGUMIN  V.  Pboteids. 

LEKENE  C^.H„.  [79°].  S.G.  = -939.  Forma 
the  chief  constituent  of  ozokerit  or  mineral-wax, 
from  which  it  is  isolated  by  distilling  the  wax 
in  vacuo,  dissolving  the  distillate  in  benzene,  and 
precipitating  with  absolute  alcohol  (Beilstein  a. 
Wiegand,  B.  16, 1547).  White  glistening  crystals. 
S.  (96  p.c.  alcohol  at  16°)  =  -0105;  S.  (benzene 
at  15°)  =  -8;  sparingly  sol.  in  most  other  cold 
solvents,  e.  sol.  hot  benzene  and  chloroform, 
insol.  acetone.  It  decomposes  on  distillation 
under  ordinary  pressure,  but  can  be  distilled  in 
vacuo.  It  is  very  stable  towards  oxidising  agents. 

LEMON  OIL.  Obtained  by  pressure  from 
the  peel  of  the  fruit  of  citrus  vicdica.  Contains 
a  terpene  C|„H|„  (166°)  (Blanchet  a.  Sell,  A.  6, 
281 ;  Soubeiran  a.  Capitaine,  A.  34,  317)  or  (175°) 
(Regnault,  J.  1863,  70 ;  A.  52,  171).  S.G.  -85  at 
15°-22°.  The  terpene  is  dextrorotatory,  [a]^ 
=  109°  (Kanonnikoff,  Bn.  3,  299).  According 
to  Wallach  {A.  227,  290)  oil  of  lemon  contains 
pinene  and  hesperidene  {cf.  Deville,  A.  71,  348; 
Oppenheim,  B.  5,  628).  In  examining  the  es- 
sential oil  obtained  by  steam  distillation  from 
lemon  peel,  Tilden  {Ph.  [3]  9,  654)  found  the 
S.G.  to  be  -852  at  20°,  and  the  rotation  +  59°  in 
a  column  100  mm.  long.  In  this  oil  he  found  tere- 
benthene  CmH,,;,  citrene  CmHiu  (constituting  70 
p.c.  of  the  whole),  cymene  (6  p.c),  a  dextrorota- 
tory body  C|||H,„0  resembling  terpineol  (over 
200°),  a  compound  ether  C,„H|,AcO  decomposed 
by  heat  into  HOAc  and  C,„H,5,  and  C„H„0„  [116°] 
Tilden  a.  Dick,  C.  J.  57,  32).  The  citrene  (176°) 
forms  a  terpene  hydrate  when  treated  with  HNOj. 
Cone.  H.^SOj  converts  it  into  an  inactive  hydro- 
carbon (176°).  Bouchardat  a.  Lafont  (0.  R.  101, 
383)  find  in  essence  of  lemon  a  terpene  C|„H|„ 
(178°)  with  a  rotatory  power  +  105"  which  yields 
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a  soliil  inactive  hyclroehloricTe.  Flavitzky  {Bl. 
[2]  171)  foLiml  ill  a  commercial  sample  of 
li'inon  oil  ([a]„=+00°)a  litvorotatory  terpens 
(10.5°)  ;  S.G.  -857  ;  [a],,  =  -29-8^  which  formed 
a  licvorotatory  hydrochloride  [a]i,  =  —  25'9°,  but 
this  was  possibly  an  adulterant.  The  oil  from 
the  peel  of  citrus  bigamalia  contains  a  terpone 
(178°)  S.G.  -8.52  which  is  strongly  dextro- 
rotatory, and  forms  a  crystalline  hydrochloride 
C,„H,,2HC1  (De  Luca,  J.  1857,  481). 

LEPAKGYLIC  ACID  v.  Azulaic  acid. 

LEPIDEN  AND  ITS  DERIVATIVES.  Most 
of  tlie:;e  complex  compounds  were  first  described 
by  Zinin.'  It  is  only  recently  that  light  has 
been  thrown  on  their  constitution. 

C,H,.C-C.C,H3 

Lepiden      Ci,JI.,„0      =  ||  || 

CJ1,.C  C.CJI, 

V 
o 

{Tctmphenylfurfnran)  (Zinin,  Z.  18G7,  .^13; 
Japp  a.  Klingemann,  B.  21,  2031  n. ;  cf.  Doin, 
A.  1.53,  S,')H).  Formed,  along  with  ben/.il  and 
oily  matter.i,  when  benzoin  is  healed  with  li 
times  its  weight  of  cone,  hydrochloric  acid 
(saturated  at  8°)  for  7-8  hours  at  130  '.  The 
product  is  washed  with  ether,  which  reiuoves 
the  oil  and  bonzil,  after  which  it  is  recrystal- 
lised  from  boiling  glacial  acetic  acid  (Zinin). 
Also  formed  when  bidesyl  (hydro-oxylepiden),  or 
isobidesyl,  is  heated  with  cone,  hydrochloric 
acid  for  2-3  hours  at  130°-140°  (Magnanini  a. 
Angeli,  B.  22,  8.55) : 

C,H,.CH— CH.C.Hj       C JI  .0  -  C.C.H^ 
II  =  II  II 

c,n,.co  co.c.H,     cji.c  C.CH5 
I  I 

OH  OH 

C,H,.C-C.CJI, 

II   II  +nA 

C,H,.C  C.C.H, 
V 

o 

— Laminns  [175°].  Volatilises  at  220°.  Insol. 
water,  sol.  170  pts.  of  boiling  alcohol,  52  pts.  of 
ether  at  17°,  28  pts.  of  boiling  glacial  acetic 
acid,  8  pts.  of  cold  benzene.  Boiling  alcoholic 
potash  is  without  action  on  it.  Nitric  acid  or 
chromic  acid  oxidises  it  to  '  acicular  oxylepiden  ' 
C.jH^iiO.,.  Chlorine  has  the  same  action  ;  but 
bromine  converts  it  into  dibromlepiden.  With 
phosphorus  pentachloride  it  yields  dichlor- 
lepiden. 

CMorlepiden  C,,H,„C10.  By  treating  an 
alcoholic  solution  of  dichlorlepiden  with  sodium 
amalgam  for  2-1  hours  (Dorn,  A.  153,  355). — 
Large  needles  [143^-146°],  insol.  ether,  si.  sol. 
alcohol,  V.  sol.  benzene. 

Dichlorlepiden  C,,H,„C1.,0.  Cannot  be  ob- 
tained by  passing  chlorine  into  a  boiling  solu- 
tion of  lepiden,  as  under  these  circumstances 
'  acicular  oxylepiden '  is  formed  (Zinin,  J.  R.  7, 
.833).  By  heating  together  equal  weights  of 
lepiden  and  phosphorus  pentachloride  (Zinin, 
J.  R.  5,  22).— Needles  [lG9°j,  sol.  20  pts.  boiling 

'  Zinin's  work  appeared  for  the  most  part  in  tlie 
Journal  of  lite  Russian  Clumical  Socielij.  Tlie  aiitljor  of 
the  present  iirticle  is  imlebteil,  for  his  aceount  of  this 
portion  of  tlie  subject,  to  Beilsteiu's  Iliiinlhiirh  tier  ortjan- 
ischeii  CltemU. 


glacial  acetic  acid,  OG  pts.  boiling  alcohol 
(95  p. c),  V.  sol.  etlier. 

A  dichlorlepiden  described  by  Dorn  (A.  153, 
355),  and  stated  by  him  to  melt  at  15G'',  is  pro- 
bably identical  with  the  foregoing. 

Isodichlodcpidcn  C,^^H,„C1._.0.  Formed,  to- 
gether with  hydrodichloroxylepiden,  by  boiling 
an  acetic  acid  solution  of  '  acicular  dichloroxy- 
lepiden  '  [202°]  (Zinin,  J.  R.  7,  331),  or  of 
'  sparingly  soluble  dichloroxylepiden,' with  zinc- 
dust  (Zinin,  /.  R.  7,  194).— Needles  [lOG"],  sol. 
174  pts.  boiling  alcohol  (95p.c.),  12-5  pts.  boiling 
glacial  acetic  acid,  sol.  ether.  Oxidation  con- 
verts it  back  into  '  acicular  dichloroxylepiden.' 

Pentachlorlepiden  C.^JI.jCl.O.  By  heating 
oxylepiden  with  excess  of  a  mixture  of  phos- 
phorus pentachloride  and  oxychloride  for  half- 
an-hour  at  200°  (Dorn,  A.  153,  355). — Indistinct 
crystals  [18G°],  v.  si.  sol.  alcohol,  ether,  and 
glacial  acetic  acid,  v.  sol.  benzene. 

Hexachlorlepiden  C._,,H,  ,01^0.  By  heating  di- 
chloroxylepiden with  the  foregoing  mixture  for 
1  hour  at  200°  (Dorn). — Yellow  amorphous  sub- 
stance [80°-90°],  V.  sol.  alcohol,  ether,  and 
benzene. 

Octochlorlepiden  C,.sH|.,Cl„0.  By  heating  di- 
chloroxylepiden with  the  foregoing  mixture  for  7 
hours  at  210°  (Dorn).— Orange-yellow  amorphous 
substance  [97°], V.  sol.  alcohol,  ether,  and  benzene. 

Dibromlepiden  0._.HH|,Br,0.  Prepared  by 
heating  a  solution  of  lepiden  in  acetic  acid  with 
bromine  (Zinin,  Z.  18G7,  315).  Formed,  along 
with  hydrodibromoxylepiden,  when  '  acicular 
dibromoxylepiden '  is  treated  with  zinc  and 
acetic  acid  (Zinin,  J.R.  7,  330). — Lamiuie  (from 
acetic  acid)  [190°]  (Zinin),  [185°]  (Berlin) ;  sol. 
480  pts.  alcohol  (94  p.c),  44  pts.  boiling,  and 
GG  pts.  cold,  acetic  acid,  50  pts.  ether. 

Oxylepiden  C.^H^uO.,.  Zinin  has  prepared 
three  isomeric  oxylepidens,  which  he  distin- 
guishes as  '  acicular  oxylejiiden,'  '  tabular  oxy- 
lepiden,' and  '  octahedral  oxylepiden.' 

1.  '■Acicular  oxylepiden'  {cUbcnzoijlstilbeiic) 

I  I  '  (Magnanini  a.  Angeli,  B.  22, 
C,.H,.CO  CO.C.H^ 

854  ;  cf.  Japp  a.  Klingemann,  C.  S.  Pr.  1889, 
13G).  By  oxidising  lepiden  with  nitric  acid 
(Zinin,  Z.  18G7,  314).  By  treating  thionessal 
C,sH,,„S  (Berlin,  A.  153,  131)  or  tolallyl  sulphide 
C._,^H,,„S„  (Dorn,  A.  153,  352)  with  hydrochloric 
acid  and  potassium  chlorate.  By  digesting 
benzoin  with  dilute  sulphuric  acid  (Linipriclit 
a.  Schwanert,  B.  4,  337).  In  order  to  prepare 
it,  1  pt.  of  lepiden  is  suspended  in  10  pts.  of 
boiling  glacial  acetic  acid,  and  a  mixture  of  1  pt. 
of  acetic  acid  with  3 pts.  of  nitric  acid  (S.G.  1-5) 
is  added  (Zinin,  I.e.). — Yellow  needles  [220°], 
insol.  water,  almost  insol.  ether,  sol.  200  pts. 
of  boiling  alcohol  (94  p.c.)  and  22  pts.  boiling 
glacial  acetic  acid,  v.  sol.  benzene.  When  heated 
to  340°  it  is  converted  into  '  tabular  oxylepiden  ' 
along  with  a  little  '  octahedral  oxylepiden.' 
Chromic  anhydride  in  acetic  acid  solution  oxi- 
dises it  to  dioxylejjiden  Cj^H.^uOj.  Zinc  and 
acetic  acid  reduce  it  to  lepiden.  Heating  with 
hydriodic  acid  has  the  same  effect  (Dorn),  also 
distillation  with  zinc-dust  (Berlin).  In  the 
formation  of  lepiden  by  reduction,  the  oxylepiden 
is  probably  first  converted  into  hydro-oxylepiden, 
which  then  parts  with  water,  yielding  lepiden 


133 


LEPIDEX, 


(•!'.  sup7-a).  Sodium  amalgam,  acting  on  the 
acetic  acid  solution,  reduces  it  to  hydro-oxy- 
lepiden  C,,,H.,„02  (Zinin).  When  heated  with 
benzoin  it  is  reduced  to  lepiden,  whilst  the 
beiiZoin  yields  benzil  (Limpricht  a.  Schwanert, 
7?.  4,  338).  Alcoholic  ammonia  at  200°  converts 
it  into  a  mixture  of  two  imides  of  the  formula 
Co,H._,|NO  — one  derived  from  '  acicular,'  the 
other  from  'tabular,'  oxylepiden — whilst  with 
methylamine  it  yields  a  methylimide  C,,,,H._.3N0 
[161°]  (Klingeniann  a.  Laycock,  private  com- 
munication). Heating  with  phosphorus  penta- 
chloride  converts  it  into  dichlorlepiden. 

2.  'Tabular  oxylepiden''  (tetraphenijlcroto- 

lactone)  \     ||        (Japp  a.  Klingemann, 

CO  C.C.Hj 
V 

o 

C.  S.  Pr.  1889,  137).  By  heating  '  acicular  oxy- 
lepiden  '  to  340°  and  recrystallising  the  product, 
first  from  ether  and  afterwards  from  alcohol.  Tabu- 
lar crystals  are  deposited  first,  then  microscopic 
octahedra  of  the  third  modification  (Zinin,  J.  R. 
5,  10).  Tabular  crystals  [13G°],insol.  water,  sol. 
14-5  pts.  boiling  alcohol  (OSjj.c),  and  in  its  own 
weight  of  boiling  glacial  acetic  acid.  Dissolves 
readily  in  hot  alcoholic  potash  solution  (distinc- 
tion from  '  octahedral  oxylepiden '),  forming  a  salt 
of  oxylepidenic  acid  C^jH.toO,  [infra).  Zinc  and 
acetic  acid  are  without  action  on  it;  but  sodium 
and  boiling  amyl  alcohol  reduce  it  to  tetra- 
phenylbutyrolactone  C„,H.^,jO.,.  Alcoholic  am- 
monia at  200°  converts  it  into  an  imide 
C.,sH,_,|NO  ;  with  alcoholic  methylamine  at  1.50° 
it  yields  the  methylamide  of  oxylei^idenic  acid 
C,,,H,,0,(NHCH,).  When  heated  with  phos- 
phorus pentachloride  at  200°  it  forms  chloroxy- 
lepiden  C.,»H,„C10.,. 

3.  '  Octahedral  oxylepiden.^  Only  2  p.c.  of 
this  compound  is  formed  when  '  acicular  oxy- 
lepiden '  is  heated  to  310°.  Most  readily  ob- 
tained by  boiling  '  acicular  oxylepiden  '  with  an 
alcoholic  solution  of  caustic  potash  or  caustic 
soda.  Four  parts  of  '  acicular  oxylepiden  '  are 
boiled  for  12-15  hours  vfith  GO  parts  of  alcohol 
(95  p.c.)  and  3  parts  of  caustic  soda,  employing 
a  reflux  condenser.  The  product  is  washed  suc- 
cessively with  alcohol,  water,  and  ether,  and  is 
finally  recrvstallised  from  boiling  acetic  acid 
(Zinin,  J.  R.  7,  186  ;  J.  1875,  409).— Yellowish, 
microscopic  octahedra  [232°].  Sol.  76  parts 
boiling  glacial  acetic  acid,  almost  insol.  alcohol. 
When  heated  to  incipient  boiling  it  is  totally 
converted  into  '  tabular  oxylepiden.'  Boiling  the 
acetic  acid  solution  with  zinc  reduces  it  to  hydro- 
oxylepiden,  part  of  which  loses  water,  yielding 
lepiden.  A  solution  of  chromic  anhydride  in  acetic 
acid  oxidises  it  to  isodioxylepiden  C.^sHj^O;,.  Al- 
coholic potash  is  without  action  on  it. 

As  regards  the  constitution  of  '  octahedral 
oxylepiden,'  it  is  probable  that  this  compound  is 
a  stereometric  isomeride  of  'acicular  oxylepiden,' 
the  latter  representing  the  maleoid,  the  former 
the  fumaroid  form  of  dibcnzoyl-stilbene  : 


C,H,.CO.C.C„H, 


C„H„.CO.C.C„H, 


C„H,.C0.C.C,H5  C,H,.C.C0.C,H5 

'Acicular  oxylepideu'         'Octahedral  oxylepiden' 
[220"^]  [232°] 
(MaleoiJ  dibuuzoylstilbene).  (Fumaroid  Jibeiizoylstilbene) 


(Japp  a.  Klingemann,  C.  S.  Pr.  1889,  138).  Both 
yield  on  reduction  the  same  hydro-oxylepiden 
(bidesyl) 

C,H,.C0.CH.C,H5 

I 

C,H,.C0.CH.C„H3 
which  may  be  converted  by  dehydration  into 
lepiden. 

The  three  oxylepidens  yield  by  destructive 
distillation  the  same  so-called  isolepiden  C.^jH^uO 
(infra). 

Chloroxylepiden  C,,H,,,C10,,.  By  heating 
'  tabular  oxylepiden '  with  a  mixture  of  phos- 
phorus pentachloride  (1  part)  and  phosphorus 
trichloride  {h  part)  at  180°-200°  (Zinin,  J.  B.  5, 
21.--Crystars  [185°]  ;  sol.  22-8  parts  boiling 
glacial  acetic  acid. 

Dichloroxylepiden  C.,H|,C1,,0.,.  '  Acicular 
dichloroxylepiden  '  is  obtained  by  heating  lepi- 
den with  four  times  its  weight  of  phosphorus 
pentachloride  and  treating  the  product  with  water 
(Zinin,  J.  R.  5, 23).  By  the  oxidation  of  dichlor- 
lepiden [169°]  (Zinin,  J.R.7,  332  ;  J.  1876,426).— 
Needles  [202°]  ;  sol.  146  parts  cold,  13-?  parts 
boiling  acetic  acid,  90  parts  boiling  ether.  When 
boiled  with  zinc  and  acetic  acid  it  yields  a  mix- 
ture of  hydrodichloroxylepiden  and  isodichlor- 
lepiden  [166°]. 

When  the  foregoing  '  acicular  dichloroxy- 
lepiden '  is  heated  to  near  its  boiling-point  it  is 
converted  into  a  mixture  of  two  new  isomeric 
dichloroxylepidens,  which  may  be  separated  by 
the  difference  in  their  solubility  in  ether. 
'  Readily  soluble  dichloroxylepiden,'  which  forms 
the  chief  product,  is  very  soluble  in  alcohol, 
ether,  and  acetic  acid,  and  is  deposited  from 
these  solutions  as  a  soft  resin.  Alcoholic  caustic 
potash  converts  it  into  a  salt  of  dichloroxylepi- 
denio  acid  C._,„H._,X1.,0,,.  The  other  isomeride, 
'  sparingly  soluble  dichloroxylepiden,'  is  best 
prepared  by  boiling  4  parts  of  '  acicular  di- 
chloroxylej^iden  '  with  three  parts  of  caustic 
soda  and  40  parts  of  alcohol  for  from  20  to  24 
hours.  It  forms  a  granular  powder  consisting  of 
microscopic  prisms  [230°] ;  almost  insol.  alco- 
hol and  ether,  sol.  36  parts  boiling  glacial  acetic 
acid.  Boiling  with  acetic  acid  and  zinc  converts  it 
into  isodichlorlepiden[166°]  (Zinin,  J.R.  7, 191). 

These  three  compounds,  as  their  mode  of 
formation  and  reactions  denote,  are  to  be  re- 
garded as  dichlor-substitution  products  of  '  aci- 
cular,' 'tabular,'  and  'octahedral'  oxylepiden 
resiJectively. 

A  fourth  dichloroxylepideji  has  been  obtained 
by  Dorn  (A.  153,  353)  by  treating  diclilortliio- 
nossal  C._,^H,„Cl.jS  with  hydrochloric  acid  and  po- 
tassium chlorate. — Small  needles  [178°] ;  readily 
sol.  alcohol,  benzene,  and  glacial  acetic  acid. 
Not  attacked  by  alcoholic  potash  at  150°.  Zinc 
and  acetic  acid  convert  it  into  a  dichlorlepiden 
[156°]  (y.  supra) ;  whilst  with  hydriodic  acid  at 
100°  it  yields  dichlorlepiden,  lepiden,  and  oxy- 
lepiden (?). 

Dibromoxylepiden  C,„H|sBr.,02.  Three  di- 
bromoxylepidens,  corresponding  with  the  first 
three  of  the  foregoing  dichloroxylepidens,  have 
also  been  described  by  Zinin  (/.  R.  7,  329  ;  J. 
1876,  425).  In  their  modes  of  preparation,  pro- 
perties, and  reactions,  they  resemble  the  chlorine 
compounds.  'Acicular  dibromoxylepiden'  is  ob- 
tained either  by  brominating  '  acicular  oxylepi- 
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den'  or  by  oxidising  dlbromlepidfin  in  acetic  acid 
solution  witli  nitric  acid.  Needles  [222°] ;  sol. 
40  parts  boiling  acetic  acid.  Heated  above  its 
melting-point  it  yields  two  isomeric  dibrom- 
oxylepidens — 'readily  soluble  dibromoxylepiden,' 
which  is  resinous,  v.  sol.  alcohol,  ether,  and 
acetic  acid,  and  is  converted  by  alcoholic  caustic 
potash  into  a  salt  of  dibronioxylepidenic  acid 
C._,5jH._.|,Br^0.,,  and  '  sparingly  soluble  dibromoxy- 
lejjiden.'  This  latter  is  more  easily  obtained  by 
boiling  the  acicular  modification  with  a  quantity 
of  alcoholic  potash  insullicient  to  dissolve  it. 
Crystallises  from  alcohol  inlemon-yellowrhombic 
tables  [289°] ;  almost  insol.  ether,  sol.  06  parts 
boiling  acetic  acid  and  1,000  parts  boiling  alco- 
hol (95  p.c).  Heated  above  its  melting-point  it 
is  concerted  into  'readily  soluble  dibromoxy- 
lepiden (Zinin,  J.  R.  7,  ;-529  ;  J.  1870,  425). 

Both  '  acicular  '  and  '  sparingly  soluble  '  di- 
bromoxylepiden, when  reduced  with  zinc  and 
acetic  acid,  yield  the  same  hydrodibromoxy- 
lepiden  (dibrombidesyl),  part  of  which  under- 
goes dehydration,  forming  dibromlepiden  [190°]. 
Hydro-oxylepiden.  ( Bidcsyl) 
C,H,.CH— CH  C.H^ 
C„sH.,.,0.,=         I       I  (Magnanini  a. 

C„H,.CO  C0.C„H3 
Angeli,  B.  22,  853).  Formed,  along  with  lepiden, 
by  the  action  of  zinc  and  acetic  acid  on  '  octa- 
hedral oxylepiden,'  or  of  sodium  amalgam  on 
'  acicular  oxylepiden.'  The  product  of  the  reac- 
tion is  ppd.  with  water  and  treated  with  ether, 
which  dissolves  only  the  lepiden  (Zinin,  J.  R. 
7,  188;  J.  1875,  409).  By  the  action  of  desyl 
bromide,  C^H-,.CHBr.CO.C,,H,,,  on  sodium-deoxy- 
benzoin,  or  of  iodine  on  sodium-deoxybenzoin  : 

C,H,.CHNa  C,H,.CH-CH.CX 
2         I         +!.,=         I        I  -f2NaI 

C,.H,.CO  *    C,,H,.CO  C0.C,H3 

(Knovenagel,  B.  21,  1358). — Long  flat  needles 
(from  acetic  acid)  ;  [251°]  (Zinin)  ;  [254°-255°] 
(Knovenagel ;  also  Magnanini  a.  Angeli).  Almost 
insol.  cold  alcohol  and  ether,  sol.  112  pts.  boiling 
acetic  acid,  sol.  hot  benzene.  Heated  with  hydro- 
chloric acid  at  130°-140°  it  parts  with  water, 
yielding  lepiden  (Magnanini  a.  Angeli,  B,  22, 
855). 

Tetraphenylbutyrolactone 

(CJlJ.C-CH.C.nj 


V 
O 

By  treating  a  solution  of  '  tabular  oxylepidene ' 
(tetraphcnylcrotolactone)  in  boiling  amyl  alcohol 
with  sodium  (Klingemann  a.  Laycock,  private 
communication). — Microscopic,  white  needles 
[221°],  sol.  boiling,  si.  sol.  cold,  alcohol. 

Hydrodicbloroxylepiden  C.sH.,„CLO.,.  Formed, 
along  with  dichlorlepiden,  when  '  sparingly 
soluble  dichloroxylepiden '  is  boiled  for  a  long 
time  with  zinc  and  acetic  acid,  or,  more  readily, 
by  boiling  an  alcoholic  solution  of  '  acicular  di- 
chloroxylepiden '  with  sodium  amalgam,  keeping 
the  liquid  acid  with  acetic  acid  (Zinin,  J.  R.  7, 
195;  /.  1875,  413).— Flat  needles  (from  acetic 
acid)  [201°],  insol.  alcohol  and  ether,  sol.  205  pts. 
boiling  acetic  acid. 

Hydrodibromoxylepiden  C  ,,H.,„Br.,0„.  By 
the  action  of  zinc  and  acetic  acid  on  '  acicular  ' 
or  '  sparingly  soluble  '  dibromoxylepiden  (Zinin, 


J.  R.  7,  330  ;  J.  1876,  425).-  Slender  needles,  v. 
si.  sol.  alcohol  and  ether,  sol.  172  pts.  boiling 
acetic  acid. 

Dioxylepiden  C._,.>H.,|,0.j.  By  warming  25  pts. 
of  'acicular  oxylepiden,'  suspended  in  20  pts.  of 
acetic  acid,  with  a  solution  of  12-15  pts.  of 
chromic  anhydride  dissolved  in  150  pts.  of  acetic 
acid  (Zinin,  Z.  1871,  483).— Khombic  tables 
[157°],  sol.  24  pts.  boiling  alcohol  (95°).  de- 
ducing agents  are  without  action  on  it.  By 
further  action  of  chromic  anhydride  it  yields 
benzil  and  benzoic  acid.  Alcoholic  potash  hydro- 
lyses  it  into  deoxybenzoin  and  benzoic  acid: 

C,,H,,„03  -I-  2KH0  =  C„H,.,0  +  2C,H,.C0.,K. 

Isodioxylepiden  Co,H^„0:,.  By  boiling  '  octa- 
hedral oxylepiden  '  with  a  solution  of  chromic 
anliydride  in  acetic  acid  (Zinin,  J.  R.7,  190;  J. 
1875,  410).— Laminffi  [104°],  sol.  10  pts.  boihng 
alcohol,  less  sol.  ether,  sol.  4  pts.  boiling  acetic 
acid.  Boiling  alcoholic  potash  is  without  action 
on  it  (distinction  from  foregoing  isomeride). 

Oxylepidenimide  C,,aH,.,NO.  By  heating 
'  acicular  oxylepiden  '  with  alcoholic  ammonia 
for  5  hours  at  200°  ;  it  yields  a  mixture  of  oxy- 
lepidenimide and  the  isomeric  tctraphenyl- 
pyrrholone.  The  oxylepidenimide  is  separated 
by  means  of  its  greater  solubility  in  alcohol 
(Klingemann  a.  Laycock,  private  communica- 
tion).— Yellow  prisms  (from  benzene)  [180°- 
182°].  Heated  to  310'  it  changes  into  tetra- 
phenylpyrrholone  (v.  infra).- 

Oxylepiden-methylimide  C,,JI,,„0(N.CH.,).  By 
heating  '  acicular  oxylepiden  '  with  an  alcoholic 
solution  of  mcthylamine  for  2  hours  at  200°  (K. 
a.  L.). — Small  pale-yellow  plates  [101°]  from 
alcohol ;  well-shaped  crystals  from  carbon  bi- 
sulphide. V.  sol.  benzene,  readily  sol.  carbon 
bisulphide,  moderately  sol.  boiling  alcohol. 

Oxylepidenic    acid  (Bcnzotil-triphcniil-pro- 

(CJIJ.C  CH.C.H^ 

liionic  acid)  C..^..,Oj=  \  \ 

coon  co.cjij 

(Japp  a.  Klingemann,  C.  S.  Pr.  1889, 138).  The 
potassium  salt  is  formed  when  '  tabular  oxy- 
lepiden '  is  dissolved  in  hot  alcoholic  potash 
(Zinin,  J.  R.  5,  18). — The  acid  crystallises  in 
lamina?,  v.  sol.  ether,  sol.  3-5  pts.  boiling  alcohol 
(95  p.c),  insol.  water.  Melts  at  196°,  breaking 
up  into  '  tabular  oxyleijiden  '  and  water  : 

II  =  I    II  +11.0. 

COOH  CO.CJI.  COC.C.H. 

\/ 

u 

The  so-called  isoxijJcpidcnic  acid  described 
by  Zinin  (/.  1877,  397)  is  identical  with  tlio 
foregoing  (Japp  a.  Klingemann,  C.  S.  Br.  1889, 
139). 

Tetraphenylpyrrholone 

(C,H,).C-C.CJl5 
CiaH.,,NO=  I     II        .     Formed,  along 

COC.C.H^ 

V 

NH 

with  the  isomeric  oxylepidenimide,  when  •  aci- 
cular oxylepiden  is  heated  with  alcoholic  am- 
monia at  200°.  By  heating  oxylepidenimide  to 
310°.  As  sole  product  when 'tabular  oxylepiden' 
is  heated  with  alcoholic  ammonia  at  200°  (Klinge- 
mann a.  Laycock). — [Small  pale-yellow  plalea 
[208°],  sparingly  sol.  alcohol. 
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Oxylepiden-nethylamide 

(C,H,).,C  CH.C^n^ 

C.^H.,.N02=  'I  I  .  Formed 

CO.NCH3  CO.C.H, 
when  '  tabular  oxylepiden  '  is  heated  with  an 
alcoholic  solution  of  methylamine  at  150^: 
C2sH,„0,  +  NH,CH3  =  C.,,,H,,5N0,  (Klingemann  a. 
Laycoek). — Yellowish  laminsD  [267°]  from  acetic 
acid  ;  short  needles  from  alcohol.  SI.  sol.  boil- 
ing alcohol,  more  sol.  boiling  acetic  acid.  De- 
composed by  distillation  i>i  vacuo  into  methyl- 
tetraphenylpyrrholone  (prismatic  crystals  [158°] 
from  benzene)  and  water  : 

(C„H,),C  CH.C,H5 

CO.NCH3  CO.C^Hj 

=  111+  H.,0.  The  compound  thus 

CO  C.C.H, 

V 
N.CH, 

formed  appears  to  be  isomeric,  not  identical, 
with  oxylepiden-methylimide  (K.  a.  L.). 

Dichloroxylepidenic  acid  C^,H,„CLO.,.  By 
dissolving  '  readily  soluble  dichloroxylepiden  '  in 
boiling  alcoholic  potash  (Zinin,  J.  li.  7,  191 ;  J. 
1875,411).— Khombic  lamini-e  [182°],  from  acetic 
acid.  Sol.  16  pts.  boiling  acetic  acid.  Heated 
to  200°  it  parts  with  1  mol.  water,  and  is  recon- 
verted into  '  readily  soluble  dichloroxylepiden.' 

Dibromoxylepidenic  acid  CgHjuBr.^Oj.  By 
dissolving  '  readily  soluble  dibromoxylepiden  ' 
in  boiling  alcoholic  potash  (Zinin,  J.  R.  7,  330  ; 
1876,  425).  — Six-sided  lamina)  from  acetic  acid. 

So-called  isolepiden  and  its  derivatives. — 
Under  the  name  of  isolepiden,  Zinin  [J.  li.  5,  20) 
has  described  a  compound  which  he  obtained  by 
the  destructive  distillation  of  oxylepiden,  and 
which  he  regarded  as  isomeric  with  lepiden. 
Japp  a.  Klingemann  have,  however,  shown 
(0.  S.  Pr.  1889,  139)  that  this  compound  has 
the  formula  C,.H,j,0,  instead  of  C.^Jiofi,  and 
that  it  is  formed  from  oxylepiden  with  elimina- 
tion of  carbonic  oxide  according  to  the  equation 

_C,,,H,„0,  =  C,,H2„0  +  C0. 
The  name  'isolepiden  '  is  consequently  inappro- 
priate, but  will  be  retained  here,  as  the  con- 
stitution of  the  compound  is  unknown,  and  a 
systematic  name  cannot  be  given.  The  formula 
of  the  various  hydro-  '  isolepidens '  and  oxy- 
'  isolepidens '  described  by  Zinin  must  also  he 
written  with  27  instead  of  with  28  atoms  of 
carbon,  although  these  compounds  have  not  yet 
been  re-investigated. 

Isolepiden  C.^-HjoO  (Japp  a.  Klingemann,  Z.c). 
By  the  destructive  distillation  of  oxylepiden 
(Zinin,  J.  R.  5,  20  ;  of.  preceding  paragraph). 
The  three  oxylej^idens  all  yield  this  compound 
on  distillation  ;  but  in  reality  it  is  only  '  tabular 
oxylepiden  '  which  yields  it,  as  the  other  two 
oxylepidens  are  previously  transformed  into 
'  tabular  oxylepiden  '  at  the  temperature  of  the 
reaction.  The  distillate  is  washed  with  ether 
and  then  recrystallised,  first  from  alcoholic  po- 
tash, afterwards  from  alcohol.  The  ether  ex- 
tracts a  little  '  tabular  oxylepiden,'  which  is 
carried  over  undecomposed  (Japp  a.  Klingemann, 
C.  S.  Pr.  1889,  139).— Isolepiden  forms  yellow 
tabular  crystals  [150°].  Decomposes  on  redis- 
tillation. Sol.  18  pts.  boiling  alcohol  (95  p.c), 
and  in  2  pts.  boiling  acetic  acid  (Zinin,  J.  1877, 


394).  Not  attacked  by  alcoholic  potash.  It  18 
reduced  by  zinc-dust  and  acetic  acid  to  dihydro- 
isolepiden  C.^tH.,-,0,  and  by  sodium  amalgam  to 
tetrahydro-isolepiden  C.^HjjO.  Oxidising  agents 
convert  it  into  oxy-isolepiden,  and  ultimately 
into  a  mixture  of  benzophenone  and  benzil. 

Dihydro-isolepiden  C.^;H„„0.  By  reducing  a 
solution  of  isolepiden  in  from  5  to  6  pts.  of 
acetic  acid  with  zinc-dust.  The  product  is 
poured  into  water,  and  the  pp.  is  washed  with 
ether  and  recrystallised  from  alcohol  (Zinin,  J. 
1877,  394).— Small  rectangular  prisms  [182°]. 
Sol.  12-5  pts.  boiling  alcohol  (95  p.c),  v.  si.  sol. 
ether. 

Tetrahydro-isolepiden  CjiH.,,©.  By  the  ac- 
tion of  sodium  amalgam  on  a  boiling  alcoholic 
solution  of  isolepiden  (Zinin).  Separates  from 
ether  as  a  soft  resinous  mass  which  soon  be- 
comes crystalline  [132°].  Eeadily  sol.  alcohol 
and  acetic  acid,  less  sol.  ether.  Chromic  anhy- 
dride oxidises  it  in  acetic  acid  solution,  even  in 
the  cold,  to  dihydro-isolepiden. 

Oxyisolepiden  Go^HjnOo.  Three  pts.  of  iso- 
lepiden are  dissolved  in  40  pts.  of  acetic  acid, 
and  oxidised  with  a  solution  of  3  pts.  of  chromic 
anhydride  in  30  pts.  of  acetic  acid  (Zinin,  J, 
1877,  395).— Short  slender  needles  [161°].  Sol. 
40  pts.  boiling,  and  600  pts.  cold,  alcohol,  and 
in  4  pts.  boiling  acetic  acid.  Boiling  alcoholic 
l^otash  is  without  action  on  it.  Zinc  and  acetic 
acid  reduce  it  to  dihydro-isolepiden.  Excess  of 
chromic  acid  oxidises  it,  in  acetic  acid  solution, 
to  benzophenone  as  chief  product,  together  with 
benzil  and  benzoic  acid. 

Oxy-isolepiden,  like  oxylepiden,  may  be  con- 
verted into  isomeric  compounds.  Thus,  when 
it  is  boiled  with  a  quantity  of  alcohol  or  alcoho- 
lic potash  insufficient  to  dissolve  it,  it  is  trans- 
formed into  cuneiform  oxij -isolepiden  [162°]. 
When  this  is  heated  above  its  melting-point,  or 
when  ordinary  oxy-isolepiden  is  distilled,  tainilar 
oxy-isolepiden,  a  third  isomeride,  is  formed. 
Rhombic  tables  [152-5°]  from  acetic  acid.  Sol. 
13-5  pts.  boiling  acetic  acid,  80  pts.  boiling 
alcohol.  F.  E.  J. 

lEPIDINE  V.   (P?/.  l)-METHYL-QUrNOLINE. 

lEUCANILINE  is    described  under  Tei- 

A3IID0-DI-PHENYL-TOLYL-METHANE. 

Para-leucaniline  is  described  as  Tki-amido- 

TBI-rHENYL-METHANE. 

LEUCAURIN  y.  Tei-oxy-tei-phenyl-methaue. 

LEUCATKOPIC  ACID  C^H^.O,.  [74°].  Oc- 
curs in  belladonna  (Kunz,  Ar.'Ph.[y\  23,722). 
Minute  satiny  needles.  Insol.  cold,  m.  sol.  boil- 
ing water,  and  alcohol. 

LEUCEINES  V.  Proteids. 

LETJCIC  ACID.  Described  as  Oxy-hexoic  acid. 

LEUCINDIGO  V.  Indigo. 

LEUCINE  C,H„N02  i.e. 
CH3.CH2.CH2.CH,.CH(NH,).C0,H.  a-Amido-n- 
hcxoic  acid.  Mol.  w.  131.  [170°]  (Schwanert). 
S.G.  iS  1-293  (Engel  a.  Vilmain,  Bl.  [2]  24,  279). 
S.  2-2  at  18°  (Schulze,  H.  9,  254) ;  3-7  in  the 
cold  (Zollikofer).  S.  (alcohol  of  S.G. -828)  -152 
in  the  cold  (Mulder).  S.  (96  p.c.  alcohol)  -096 
in  the  cold  (K.).  S.  (98  p.c.  hot  alcohol)  -125 
(K.).  [o]p=  +14-1°  in  a  15  p.c.  HC}  solution; 
=  +  5"6°  in  a  25  p.c.  solution  in  NH^Af^  (Reese, 
A.  242,  11).  Discovered  by  Proust  {A.  Ch.  [2] 
10,  40)  as  a  product  of  the  putrefaction  of 
cheese,  and  called  '  caseous  oxide.'  Braconnot 
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(A.  CJi.  [2]  13,  119)  found  it  among  the  products 
of  the  action  of  H.^SO,  on  animal  substances. 
Mulder  (J.  pr.  16,  290)  showed  the  two  sub- 
stances thus  obtained  were  identical. 

Occurrence. — In  old  cheese  (Proust),  in  fresh 
calf's  liver  (Liebig,  Clicm.  Brief c,  ed.  3,  453), 
in  diseased  but  not  in  healthy  human  liver 
(Frcrichs  a.  Stadeler,  J.  1854,  t)75  ;  1856,  702  ; 

1858,  550),  in  the  tissue  of  the  lungs  (Cloetta,  A. 
i)2,  289),  in  the  thymoid  and  thyroid  glands,  and 
in  the  pancreas  (Gorup-Besanez,  A.  98,  7  ; 
Kadziejewsky,  Z.  1866,  416),  in  the  brain  of 
o\en  (W.  Miiller,  A.  103,  131),  in  the  pancreas 
of  oxen  (Scherer,  J.  1859,  610),  in  the  liver  and 
urine  in  cases  of  typhus,  smallpox,  leuciemia, 
and  poisoning  by  phosphorus  (Salkowsky,  J.  Th, 
1880,  457 ;  Valentiner,  J.  1854,  675 ;  Sotui- 
tschewsky,  H.  3,  391),  in  the  stomachs  and  in- 
testines of  the  pupaB  of  butterflies  (Schwarzen- 
bach,  J.  1857,  538),  in  Agaricus  vmscarius  (Lud- 
wig,  J.  1802,  516),  in  the  juice  of  vetches  ger- 
minated in  the  dark  (Gorup-Besanez,  B.  7,  146 ; 
cf.  Cossa,  G.  5,  314),  in  chenopodium  album  in 
young  pumpkin  plants  (Schulze  a.  Barbieri,  B. 
11,  1233),  and  in  beet-root  molasses  (Lippmann, 
B.  17,  2837). 

Formation. — 1.  In  the  putrefaction  of  pro- 
teids  and  gelatin  (Bcpp,  A.  69,20)  and  by  boiling 
these  substances  with  dilute  H._,SO,|,  or  by  fusing 
them  with  potash  (Hinterberger,  Sitz.  11^.9,  450; 
A.  71,  75  ;  Zollikofer,4.  82, 174  ;  Gossmann,  A. 
91,130;  Leyer  a.  Kollcr,^.  83,332;  Sehloss- 
berger,  Z.  1860,  424  ;  Erlenmeyera.  Schoffer,  Z. 

1859,  315;  Hochstetter,  J.  pr.  29,  36;  Kitt- 
hausen  a.  Kreusler,  J.  pr.  [2]  3,307). — 2.  In  the 
pancreatic  digestion  of  gelatin  (Nencki,  B.  7, 
1593  ;  Jeanneret,  J.  pr.  [2]  15,  353). — 3.  By 
acting  on  a-bromo-hexoio  acid  with  ammonia 
(Hiifner,  J.  pr.  [2]  1,  6  ;  Z.  [2]  4,  391,  616). 

rrcparation. — Horn  shavings  (2  lbs.)  are 
boiled  with  H.SO^  (5  lbs.)  and  water  (13  lbs.)  for 
24  hours  with  inverted  condenser.  The  product 
is  mixed  with  lime,  filtered,  and  evaporated  to  a 
smaller  bulk  (12  lbs.).  Oxalic  acid  is  then  added 
to  acid  reaction,  and  the  liquid  filtered  and  eva- 
porated till  a  crystalline  film  forms  on  the  sur- 
face. Leucine  mixed  with  tyrosine  is  deposited 
in  groups  of  yellowish  laminae.  On  recrystalli- 
sation  from  water  tyrosine  is  deposited  first,  and 
the  mother-liquor  is  then  decolourised  by  animal 
chaicoal  and  evaporated.  The  leucine  is  recrys- 
talliscd  from  alcohol  (Schwanert,  A.  102,  221 ; 
cf.  Hinterberger,  A.  71,  72  :  Waage,  A.  118,  295). 
Leucine  may  be  detected  and  isolated  by  means 
of  its  sparingly  soluble  copper  salt  (CjH|,NO  J„Cu, 
although  the  precipitation  of  this  salt  is  hin- 
dered by  free  acids  and  by  some  organic  bodies 
(Hoffmeister,  Sitz.  W.  75,  469). 

Propjertics. — Soft  nacreous  scales  (from  al- 
cohol) resembling  cholesterin.  It  may  be  sub- 
limed (Mulder).  Decomposed  on  fusion,  giving 
amylamine,  CO.,,  and  NH^.  Lan'orotatory  (Lew- 
kovitch,  B.  17,  1439  ;  cf.  Mauthner,  H.  7,  223). 
SI.  sol.  water  and  alcohol,  insol.  ether.  Its  so- 
lul)ility  in  water  is  increased  by  the  presence  of 
acetic  acid  or  an  alkaline  acetate.  When  heated 
with  baryta-water  at  160°  it  becomes  inactive. 
The  inactive  leucine  is  changed  to  an  active  va- 
riety, lasvorotatory  when  dissolved  in  aqueous 
HCl,  by  the  action  of  I'cnicillium  glaucuin 
(Schulze  a.  Bosshard,  B.  18,  388). 


Eeactions. — 1.  An  alkaline  solution  exposed 
to  the  action  of  ozone  yields  00^,  butyric  acid, 
and  NH3  (Gorup-Besanez,  A.'  125,  210). — 
2.  Chlorine  passed  into  water  in  which  leucine 
is  suspended  forms  CO.  and  valeronitrile,  as  well 
as  chloro-valeronitrile  (Schwanert).  Chlorine 
passed  into  an  alkaline  solution  of  leucine  forms 
oxy-hexoic  acid. —  3.  Nitrous  acid  converts  it 
into  a-oxy-hesoic  (leucic)  acid. — 4.  Distillation 
with  MnOj  and  dilute  H.,SOj  yields  COo  and  va- 
leronitrile.— 6.  Distillation  with  water  and  PbO.^ 
yields  butyric  aldehyde  and  NH.,  (Liebig,  A.  70, 
313). — 6.  Aqueous  KMnO,  yields  NH.„  oxalic 
acid,  and  valeric  acid  (Neubauer,  A.  106,  59). — 

7.  I'otash-fusion  gives  NH,„  hydrogen,  and 
potassium  valerate    (Liebig,    A.    57,   127). — 

8.  When  heated  with  fuming  HIAqat  140°it  gives 
hexoic  acid  and  ammonia  (Hiifner). — 9.  With 
KOH  (2  mols.)  and  Mel  (3  mols.)  it  forms  potas- 
sium di-methyl-amido-hexoate  methylo-iodide 
C5H,„(NMe,I)C0„K,  which,  when  heated  with 
moist  AgoO,  yields  methylamine,  a  salt  C,;H„0oK, 
and  potassium  leuconate  C„H,,0:jK  (Koruer  a. 
Menozzi,  G.  13,  353). — 10.  Leucine  gives  off 
more  nitrogen  when  its  solution  is  decomposed 
by  NaBrO  in  presence  of  NH.j,  than  when  the 
NH,  is  absent  (E.  Schulze,  J.  pr.  [2]  31,  236). 

Salts. — HA'HCl:  crystals,  v.  sol.  water 
(Laurent  a.  Gerhardt,  A.  Ch.  [3]  24,  321  ;  A. 
68,  365).— (HA').,HC1 :  lamina  (Schwanert).— 
(HA').,H.,PtCl,.:  yellow  crystalline  pp.— HA'HNO.,: 
colourless  needles,  v.  e.  sol.  water. — CuA'., :  pale 
blue  scales.  S.  -033  in  the  cold,  -07  a"t  100° 
(Hoffmeister). — HgA'._,  aq:  lamime.  Mercuric 
nitrate  gives  a  white  tlocculent  pp.  in  a  solution 
of  leucine  (E.  Hoffmann, 4.  87,  183). — PbA'.^aq: 
ppd.  by  adding  NH.,Aq  to  an  aqueous  solution  of 
leucine  and  lead  acetate  (Strecker,  A.  72,  89). 

Benzoyl  derivative  C,,H|.,BzNO.,  i.e. 
C,H,„(NHBz).CO.,H.  From  leucine'and  BzCl  at 
100°  (Destrem,  Bl.  [2]  30,  481).  Granules,  sol. 
alcohol  and  ether.  In  the  preparation  of  leu- 
cine anhydride  there  is  also  formed  the  anhydride 
(C,,H|„(NHBz).CO),^0,  which  is  an  amorphous 
body  [85°]  insol.  water  and  ether,  v.  e.  sol.  al- 
cohol. Decomjiosed  by  boiling  water  into 
benzoic  acid  and  the  anhydride  of  leucine. 

P  lithaloxyl  cler  i  v  a  live 
C3H,„(C0.,H).NH.C0.C,H,,.C0.,H.   [132°].  From 
leucine,  alcoholic  KOH,  and  phthalyl  chloride 
(Reese,  B.  21,  277). — K._,A" :  concentric  groups 
of  small  slender  needles. 

Anhydride  (Ci,H|.,NO).,0.  When  the  pro- 
duct of  the  action  of  BzCl  on  leucine  at  100°  is 
treated  with  alcohol  leucine  anhydride  remains 
undissolved,  while  its  di-benzoyl  derivative  (v. 
supra)  passes  into  solution  (Destrem,  C.  R.  86, 
484).  Leucine  anhydride  is  a  white  amorphous 
body,  insol.  alcohol,  but  becoming  gelatinous 
when  boiled  therewith.  It  is  not  easily  con- 
verted into  leucine  by  boiling  water. 

lEUCINDIN  SULPHONIC  ACID  v.  Ini.in. 

LEUCINIMIDE  C„H,,N0.  Obtained  in  small 
quantity,  together  with  leucine  and  tyrosine,  by 
boiling  proteids  with  dilute  H.,SO|  (Limpricht  a. 
Hesse,  A.  116,  201  ;  Erlenmeyer,  A.  119,  17  ; 
Thudichum,  C.  J.  23,  409).  Formed  also  when 
proteids  are  treated  with  bromine-water  (Hlasi- 
wetz  a.  Hebermann,  A.  159,  328),  and,  together 
with  benzoyl-leucine,  by  heating  leucine  with 
HOBz  at  200°  (Destrem,  Bl.  [-J]  30,  481j.  Mi- 
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nute  white  trimetrlc  needles ;  insoL  cold,  si.  sol. 
boiling  water,  sol.  alcohol,  m.  sol.  ether.  May 
be  sublimed.  Not  affected  by  boiling  aqueous 
acids  or  alkalis. 

Iso-leucinimide  C,;H,  ,N0.  Formed  by  heating 
c-amido-isohexoic  acid  in  a  current  of  HCl  at 
225°  (Kohler,  A.  134,  369).  Minute  white 
needles  (from  alcohol),  may  be  sublimed.  Insol. 
water,  sol.  alcohol.  Not  afl'ected  by  boiling 
KOHAq  or  by  acids. 

LEUCO-BROMO-QUINONE  PHENOLIMIDE 
V.  Broiio-di-oxy-di-phenyl-amine. 

LEUCOGALLOL  C,„H,-C1,.,0, 2aq.  [104°]. 
Formed  by  passing  chlorine  into  a  cold  mixture 
of  pyrogallol  (10  g.)  and  glacial  acetic  acid  (20 g.), 
then  adding  cone.  HClAq  [5  c.c),  and  continuing 
the  passage  of  chlorine.  The  pp.  is  washed  with 
benzene,  dissolved  in  ether,  and  ppd.  with  benz- 
ene (Stenhouse  a.  Groves,  C.  J.  28,  1,  704). 
Crystalline  crusts  composed  of  small  needles. 
Gives  olf  HCl  and  water  on  fusion,  and  forms 
tri-chloro-pyrogallol  and  a  body  resembling 
quinone  (Webster,  C.  J.  Proc.  3,  130).  V.  sol. 
water  and  alcohol,  m.  sol.  ether,  insol.  CS.,  and 
ligi-oin,  si.  sol.  boiling  benzene.  Leucogallol  is 
converted  by  zinc-dust  and  dilute  H2S04  to 
tri-chloro-pyrogallol  0^1^(011)3  (Hantzsch  a. 
Schniter,  B.  20,  2033).  It  reacts  with  hydroxyl- 
amine  and  with  phenyl-hydrazine.  Its  consti- 
tution may  possibly  be : 

 0  

CO.C(OH),.  C(0H).0.C(0H).(JC0H).CC1,U(.  OH;  :C(On  ).C0 
I  II  II  I  ■ 

CCI:OCI  CCla      C(0H),.CC1  :  CCl  CCI,.CC1  ==  CCI 

LEUCOLINE  G,H,N.  This  base,  occurring 
in  coal  tar,  has  been  shown  by  Hofmann  (^.47, 
76;  63,  427),  Hoogeweili  a.  van  Dorp  {R.  T.  C. 
1,  1,  107),  and  others  to  be  identical  with 
quinolinc. 

LEUCOLINIC  ACID  a,H,,NO,.  [162°].  Ob- 
tained from  coal-tar  quinoline  (leucoline)  (10  g.) 
by  dissolving  as  neutral  sulphate  and  treating 
with  KMnOj  (25  g.)  in  boiling  water,  adding  the 
latter  solution  slowly.  Cold  solution  of  KMnO^ 
(40  g.)  gives  only  pyridine  carboxylic  acids 
(J.  Dewar,  Pr.  26,  65  ;  30,  168). 

Properties.  —  Needles.  Often  syrupy.  It 
then  becomes  crystalline  by  boiling  with  water 
for  some  days.  SI.  sol.  cold  water,  sol.  alcohol. 
The  lead  salt  is  insoluble.  The  silver  salt  forms 
Blender  needles. 

i^eaf^^o;^s.— l.Thecrystallineacid  formsvrith 
(llycerine  a  substance  resembling  indole. — 2.  A 
solution  of  the  potassium  salt  at  200°  gives 
aniline. — 3.  Potash  fusion  gives  salicylic  acid, 
C0._„  NH3,  and  hydrogen. — 4.  When  heated 
with  soda-lime  to  a  low  red  heat  it  forms  aniline, 
NH,,  and  a  small  quantity  of  methyl-pyridine. 

LEUCOMAINErf.  Bases  occurring  in  living 
animals  (Gautier,  Bl.  [2]  48,  16  ;  cf.  J.  Ph.  [5] 
13,  354,  401;  Bl.  [2]  43,  158).  Aev/cw^a 
=  white  of  egg.  Obtained  by  extracting  fresh 
heef  (30  kilos)  with  tepid  water  (60  kilos)  to 
which  -25  g.  oxalic  acid  and  1  c.c.  oxygenated 
water  is  added  per  litre.  At  the  end  of  24  hours 
the  whole  is  heated  to  boiling,  filtered,  and  eva- 
porated at  50°  in  vacuo.  The  residue  is  ex- 
tracted with  09  p.c.  alcohol,  filtered,  evaporated 
in  vacuo,  redissolvedin  alcohol,  filtered,  and  the 
alcoholic  solution  ppd.  with  ether.  The  pre- 
cipitate may  be  separated  by  a  series  of  crystalli- 


sations from  ether,  alcohol,  and  water,  and  by 
precipitation  with  HgCl^  into  the  six  following 
bases. 

Xantho-creatinine  C3H,„N.,0.  Small  sulphur- 
yellow  micaceous  lamina,  with  greasy  surface. 
Slightly  bitter  in  taste.  Gives  off  an  odour  like 
acetamide  when  heated.  Smells  in  the  cold 
like  a  dissecting  room.  When  strongly  heated  it 
gives  off  an  odour  of  roast  beef,  and  carbonises, 
with  evolution  of  NH,  and  methylamine. 
Neutral  to  litmus.  Its  hydrochloride  and  platino- 
cliloride  are  crystallisable  and  soluble.  Its 
solution  like  creatinine  is  ppd.  by  ZnCU;  this 
pp.  crystallises  from  hot  water  on  cooling  in 
groups  of  needles.  AgN03  gives  a  fiocculent  pp., 
crystallising  from  hot  water  in  needles.  Mercuric 
chloride  gives  a  yellowish-white  pp.,  sol.  alco- 
hol. It  is  not  ppd.  by  iodine  in  KIAq.  Sodium 
phosphomolybdate  gives  a  pp.  after  a  time. 
Treatment  with  HgO  forms  a  substance  melt- 
ing at  174°. 

Chruso-creatinine  CjEt^N^G.  Crystals  (from 
water).  Feebly  alkaline.  Its  hydrochloride 
crystallises  in  needles,  is  soluble  and  not  deli- 
quescent. The  aurochloride  is  slightly  soluble 
and  forms  crystalline  grains.  The  platino- 
chloride  is  soluble.  Chrusocreatinine  gives  no 
pp.  with  zinc  acetate  or  mercuric  nitrate,  but  it 
ppts.  alumina  from  alum.  ZnCl,^  gives  a  crys- 
talline powder.  HgCl,  gives  a  pp.  I  in  KIAq 
gives  a  pp.  Sodium  phosphomolybdate  gives 
an  abundant  yellow  pp. 

Amphicreatine  C,,H,„N,0.|.  Feeble  base, 
forming  bright-yellow  crystals.  Its  hydro- 
chloride is  crystalline  and  non-deliquescent. 
Its  jjlatinochloride  is  soluble  and  forms  lozenge- 
shaped  tables.  It  ppts.  sodium  phosphomolyb- 
date, but  not  HgCL,. 

Pseudocreatine  CjHjN^O.  Flesh-coloured 
powder  composed  of  minute  crystalline  grains. 
Forms  a  very  soluble  hydrochloride,  resembling 
that  of  hypoxanthine,  crystallising  in  whet- 
stone-like shapes.  Its  aqueous  solution  is  ppd. 
by  HgCl,.  AgNO.j  gives  a  gelatinous  pp.  Ppd. 
by  ammoniacal  but  not  by  neutral  lead  acetate. 
When  evaporated  with  HNO;,  like  xanthine  it 
leaves  a  residue  which  is  turned  orange-red  by 
l)otash. 

A  base  CnHj^NmOs  crystallising  in  colour- 
less rectangular  tables,  with  crystalline  hydro- 
chloride and  platinochloride. 

A  base  C|._,H,_,.N||05  resembling  both  the  pre- 
ceding and  xanthocreatinine. 

lEUCONIC  ACID  C,(OH),„  or  C^O^Saq  i.e. 

/C(OH).,.C(OH).,  /CO.CO 
(HO)„C(  I         or  0C<       I    .  Oxy- 

\C(0H),.C(0H)2  \C0.C0 

croconic  acid.  Dcca-oxy-pentamethylcne.  Pre- 
pared by  adding  finely  powdered  pure  croconic 
acid  (1  pt.)  to  cooled  HNO3  of  S.G.  1-36  (6-8  pts.) ; 
the  mixture  solidities  to  a  magma  of  colourless 
needles,  which  are  washed  with  ether-alcohol  and 
finally  with  ether  (Nietzki  a.  Benkiser,  B.  19, 
301 ;  cf.  Will,  A.  118,  117;  Lerch,  A.  124,  20). 
Gum-like  mass.  V.  e.  sol.  water,  si.  sol.  alcohol, 
insol.  ether.  Sweet  taste.  It  is  readily  reduced  to 
croconic  acid.  By  dissolving  in  alkalis  it  is  en- 
tirely altered.  Treated  with  tri-amido-benzene 
it  forms  a  violet  colouring  matter,  turned  brown 
by  alkalis  (Witt,  C.  J.  49,  402).— KCjHjOa : 
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amorplions,  si.  sol.  water. — Bfij(CHO„),:  floc- 
ciilent  pp.— rb,(0,H,0„),:  pp.— Ak,,C,H.O,,  (W.). 

I'cnta-oxim  C;,(NdH),.  Yellow  crystalline 
Bolid.  Formed  by  the  action  of  hydroxylamine 
UDon  croconic  or  leuconic  acid.  Decomposes 
suddenly  at  172'.  -  CjHjNjO  Jv^ :  very  explo- 
eive.     The  penta-oxim   may  be  reduced  by 

/C(NH,):C(NH.,) 
SnCl,  to  CH(NH,)/  |  which 

\C(NH,):C(NH,) 
forms  crystalline  salts. 

Tetra-acctyl  derivative  of  the  peiita- 
oxivi  Cj(NOH)(NOAc)j  aq  (from  benzene).  From 
the  ponta-oxim  and  Ac^.O  at  45"^  (Nietzki  a. 
Eosemann,  B.  22,  'JIG).  Plates  (from  AcO)  or 
needles  containing  chloroform  (from  chloro- 
form). SI.  sol.  hot  benzene.  Decomposed  at 
100°. 

Tetra-oxim  C,H|N,0,  i.  e. 
.C(NOH).C(NOH) 
CO^  I  When  potassium  croco- 

\C(NOH).C(NOH) 
nate  (30  g.)  is  gradually  added  to  a  cooled  mix- 
ture of  HNO,  (45  g.  of  S.G.  1-39)  and  water  (40  g.), 
and  the  jiroduct  is  diluted  with  water  (500  c.c.) 
and  heated  with  hydroxylamine  hydrochloride 
(180  g.)  for  some  hours  at  45°  and  finally  at  100° 
there  is  formed  a  pp.  of  mixed  oxims.  Tliis  is 
dissolved  in  aqueous  Na^CO:,  and  CO^  is  passed 
in,  whereupon  the  penta-oxim  is  ppd.  while 
the  tetra-oxim  can  be  ppd.  from  the  filtrate 
by  HCl.  Yellow  pp.  Explodes  at  1C0°.  Its 
sodium  derivative  is  v.  sol.  water,  but  is  ppd.  on 
adding  alcohol  or  NaCl,  apparently  in  the  form 
of  Na,C,H,N,0,. 

Carbonyl-di-toluquinoxaline   C,JI|.,N,0  i.e. 
CO. 

C,H^<^  I  II  II  I  ^Cn,;.  Lciiconic-acid- 

\n.C  C.N/ 

di-tolt/lcne-o-diamidc.  [above  .300°].  Formed 
by  adding  a  salt  of  tolylcne-o-diamine  to  a  cold 
a(iueous  solution  of  leuconic  acid.  Golden-yellow 
needles.  V.  sol.  warm  chloroform,  si.  sol.  hot 
alcohol  and  acetic  acid,  insol.  water.  Weak 
base. 

Phenyl  hydr aside  (C Jl„N,,),,C,:C:N,,HPh : 
Kcd  needles  (from  acetic  acid)  ;  v.  sol.  chloro- 
form, si.  sol.  alcohol.  Weak  base.  The  hydro- 
chloride forms  a  dark-green  pp.  (Nietzki  a.  Beu- 
kiser,  B.  10,  771')). 

LEUCOTIN  V.  CoTO  bark. 

LEUCOTURIC  ACID  C,H,N,,0,.  Oxalantln. 
Formed  wlien  a  solution  of  alloxanic  acid  is 
rapidly  boiled  down  to  a  syrup ;  cold  water  is 
then  added  which  leaves  the  leucoturic  acid  un- 
dissolved (Sohlieper,  A.  56,  1).  Formed  also  by 
reducing  parabanic  acid  with  zinc  and  HClAq  in 
the  cold  (Limpricht,  .4.  Ill,  134).  White  crys- 
talline powder,  insol.  cold,  m.  sol.  hot,  water. 
Decomposes  alkaline  carbonates  on  boiling.  De- 
composed by  heating  with  KOH,  giving  off  NH,, 
and  forming  oxaluric  acid.  Its  ammoniacal  so- 
hition  is  ppd.  by  AgNO,,,  and  on  boiling  reduc- 
tion takes  place.  Boiling  cone.  HNO3  does  not 
attack  it. 

LEVONIC  ACID  C,,H,.,Os  3aq.  An  acid  said 
by  Wiedcrhold  (C.  C.  1884,  071)  to  be  obtained 
by  boiling  Irevulose  with  baryta-water.  Yellowish- 
brown  powder,  v.  sol.  alcohol  and  water.  De- 
composed by  heat. 


LICARENE  C,„n„.  (1G8°-172°).  S.G.  19 
•835.  An  inactive  terpene  obtained  by  the  action 
of  ZnCL,  or  P.,05  on  the  essential  oil  of  Licari 
Kanali'(lIorm,  A.  Ch.  [5]  25,  427).  Cone.  HClAq 
forms  C||jH,„2HCl,  a  colourless  liquid,  S.G. 
l-0(i'J,  inactive  to  light,  and  decomposed  on  dis- 
tillation into  licarene  and  hydrochloric  acid. 
The  essential  oil  C,„H|„0  might  be  looked  upon 
as  licarene  hydrate  and  exhibits  the  followinfj 
properties  : -(198°)  at  755  mm.  S.G.  -SC^S. 
[a]^,=  —19  at  15°.  It  is  sol.  alcohol,  ether,  and 
glycerin. 

LICHENINE  C,H,„0,.  Occurs  in  Iceland 
moss. 

Preparation. — Cctraria  islandica  or  other 
similar  lichen  is  heated  for  several  hours  with  a 
2  p.c.  solution  of  KoCO;,.  The  aqueous  solution 
is  ppd.  by  alcohol  (Honig  a.  Schubert,  M.  8,  460; 
cf.  Knop  a.  Schnedermann,  yl.  55,  164;  Maschke, 
J.  2'r.  61,7;  Davidson,  N.  Ed.  P.  J.  28,  260; 
Errera,  Bn.  1,  882  ;  Bauer,  /.  pr.  [2]  34,  49 ; 
Klason,  B.  19,  2541). 

Properties. — Gelatinous  pp.,  v.  si.  sol.  cold 
water.  Boiling  water  forms  an  opalescent  solu- 
tion ;  rcppd.  on  cooling  or  on  adding  alcohol. 
Gives  no  blue  colour  with  I  and  H^SO  ,.  Dissolves 
in  HCl,  from  which  solution  it  is  ppd.  in  snow- 
white  flocks  by  alcohol.  Weak  hot  acids  convert 
it  after  some  time  into  a  dextro-rotatory  sugar. 
[a]j=-f55°.  Glucose  is  also  formed.  Two  carbo- 
hydrates, resembling  soluble  starch  in  their  pro- 
perties, are  present  in  the  aqueous  solution. 

LICHENO-STEARIC  ACID  C,^H.,,0,.  [c. 
120°].  An  acid  occurring  in  Iceland  moss 
(Schnedormann  a.  Knop,  A.  55,  149),  and  pro- 
bably also  in  the  tly-agaric  or  toadstool  (Bolley, 
A.  86,  50).  Obtained  by  boiling  Iceland  mosa 
for  15  minutes  with  dilute  alcohol  and  some 
K.^CO.,,  filtering,  adding  HClAq  and  4  volumes  of 
water.  The  pp.  is  boiled  with  alcohol  of  45  p.c, 
whence  a  mixture  of  licheno-stcaric  and  cetraric 
acids  separates  on  cooling.  The  licheno-stearic 
acid  is  extracted  from  tlie  mass  by  petroleum, 
and  recrystallisedfrom  alcohol.  Mass  of  radiating 
needles  which  soon  change  to  delicate  pearly 
laminfE.  Has  a  rancid  taste.  Insol.  water,  v.  sol. 
alcohol,  ether,  and  oils.  Is  not  attacked  by  AcCl. 
On  oxidation  it  yields  CO.,  and  decoic  acid  (Hil- 
ger  a.  Buchner,  15.  23,  461J.  The  ammoniuiu 
salt  forms  a  .ielly  containing  extremely  slender 
needles. — BaA'.^ :  greyish-white  pp.  which  cakes 
together  in  boiling  water. — PbA'.^ :  tlocculent25p. 
fusing  under  water. — AgA'. 

LIEBERMANN'S  REACTION.  A  blue  or 
green  colour  obtained  by  warming  phenol  with 
H.jSO,  containing  nitrous  acid.  It  may  be  used 
as  a  test  for  phenol  or  for  nitrous  acid.  Various 
derivatives  of  phenol  may  be  used  instead  of 
phenol,  while  nitroso-  and  oximido-compouuds 
usually  react  like  nitrous  acid. 

LIGHT.  For  an  account  of  the  applications 
of  optical  methods  of  inquiry  to  chemical  jiro- 
blems,  -i'.  Physic.Mj  methods,  section  Optical. 

LIGNIFICATION  v.  Lwnonh. 

LIGNO-CERIC  ACID  Cj,H|„0,or  C,;,H,;.C0,H. 
[81°].  Occurs  in  the  paraiHn  obtained  from 
beech-wood  tar  (Hell,  B.  13,  1709).  Occurs  also 
in  the  product  of  the  saponification  of  earth-nut 
oil  (Kreiling,  B.  21,  880).  Colourless  felted 
needles  or  plates  (from  alcohol). 

Salts. — A'Na  :  white  powder. -A'K:  white 


114 


LIGNO-CERIC  ACID. 


powder,  sol.  alcohol. — A'Ag :  white  pp.  [c.  155°]. 
—  A'._.Cu  :  green  powder,  sol.  hot  benzene. — 
A'.,Pb  :  white  powder,  [117°]  v.  sol.  hot  benzene. 

'  Methijl  ether  A'Me.  [58°].  White  glis- 
tening plates.  Sol.  CS.,,  CHCI3,  C^H„,  ether,  and 
ligro'in  ;  si.  sol.  alcohol.  Distils  undecomposed 
at  a  high  temperature. 

Ethyl  ether  A'Et.  [55°];  (310°  at 20 mm.; 
360°  at  7G0°  mm.).    Glistening  plates. 

Chloride  C.,fi^,.GOCl.  [48°-50°].  Plates. 
Sol.  ether. 

LIGNONE  (Lignin,  Lignose  :  Lignification), 
Lignification,  or  the  process  of  wood  formation, 
is  one  of  the  principal  of  the  modifications  of 
the  cell-wall,  by  which  it  and  the  tissues  con- 
taining it  are  differentiated  for  fulfilling  their 
several  functions.  The  history  of  a  lignified 
cell,  or  rather  of  the  substance  of  the  cell-wall, 
is  usually  stated  to  consist  of  (1)  the  elaboration 
of  the  primary  cell-wall  from  materials  in  pro- 
toplasm, and  formed  at  its  limiting  film  as  an 
envelope  of  pure  cellulose ;  (2)  the  induration 
of  this  cell-wall,  i.e.  lignification,  by  the  infil- 
tration of  substances,  which  when  deposited  are 
known  as  '  lignin,'  or  more  vaguely  as  '  incrus- 
tive  '  substance.  Lignification  is  recognised  by 
the  morphological  changes  with  which  it  is 
associated,  as  well  as  by  the  very  characteristic 
reactions  of  the  product  (Goodale,  Ph'js.  Botany, 
1885).  These  products,  although  presenting  a 
■wide  range  of  differences,  corresponding  with 
variations  in  structural  and  other  characteristics 
of  the  tissues  which  they  compose,  fall  natu- 
rally, and  as  regards  their  chief  constituent,  into 
a  homogeneous  chemical  group,  designated  by 
the  term  lignocellulose,  of  which  the  typical 
features  are  represented  in  the  substance  of  the 
jute  fibre  (voL  i.  p.  719). 

It  is  the  pur^jose  of  this  article  to  give  a 
brief  account  of  more  recent  researches  into 
the  constitution  of  this  typical  lignocellulose, 
and  to  show  the  bearings  of  the  results  arrived 
at  upon  the  chemistry  of  the  woods,  the  most 
numerous  and  important  section  of  the  group. 
The  advantages  of  the  jute  fibre  over  the  latter 
as  a  subject  of  study  are  that  it  is  a  simple 
tissue,  whereas  the  woods  are  complex  aggre- 
gates, that  as  an  isolated  fibred  it  is  much  more 
easy  of  penetration  by  reagents,  and  that  as  a 
product  of  only  a  few  months'  growth  it  has  not 
undergone  such  secondary  changes  in  composi- 
tion as  necessarily  take  place  in  the  substance  of 
a  perennial  stem  or  true  wood.  Such  charac- 
teristics mark  out  the  jute  fibre  substance  as  a 
natural  basis  for  the  general  solution  of  the 
chemical  problem  of  lignification. 

Evidence  has  already  been  given  (vol.  i. 
loc.  cit.)  for  regarding  this  product  as  chemi- 
cally homogeneous,  which  view  is  further  de- 
veloped in  the  investigations  referred  to  (C.  J. 
1889.  199).  In  all  reactions  in  which  hydroxy! 
groups  only  are  brought  into  jjlay — hydrolysis 
and  etherification — it  behaves  as  an  integral 
compound  (lignocellulose),  of  which  the  formula 
C|.vH,sO,,  is  an  approximate  empirical  expres- 
sion. The  limit  of  '  nitration '  is  the  tetrani- 
trate,  indicating  a  number  of  OH  groups  in  the 
original  less  by  two  than  in  the  molecule  of 
cellulose,  similarly  represented,  i.e.  as  C,.jH^|,0|„. 
The  product  is  of  a  bright  gold  colour,  with  a 
Bilky  lustre.    In  further  contradistinction  to 


cellulose,  the  OH  groups  of  the  lignocellulose 
react  with  acetic  anhydride  at  its  boiling-point. 
Its  reaction  with  chlorine  has  been  studied 
quantitatively  ;  1  grm.  of  the  purified  fibre-sub- 
stance takes  up  61-55  c.c.  CI  (calc.  at  0°  and 
760  mm.),  or  approximately  10  p.c.  by  weight; 
the  quantity  of  CI  as  HCl  formed  being  equal 
to  that  entering  the  molecule.  The  chlorinated 
product  7i(C|„H|,CljO,|),'  a  simple  substitution- 
derivative  of  the  non-cellulose  constituent  (which 
we  may  regard  as  n(C,,|H.,,CljO,,)),  contains  mairo-. 
gallol  in  combination  with  a  body  not  yet  com- 
pletely studied,  but  yielding  furfural  on  hydro- 
lysis. In  addition  to  the  molecular  groupings 
thus  indicated,  the  presence  of  methyl  groups  ii 
proved  by  the  formation  of  methyl  chloride  on 
heating  this  compound,  and  of  acetic  acid  on  de- 
structive distillation  of  the  fibre  substance,  as  also 
by  dissolving  it  in  sulphuric  acid,  diluting  and 
distilling.  These  results  afl'ord  a  general  view  ol 
the  constitution  of  the  'lignin '  substance,  as  it  has 
been  termed  hitherto.  We  may  regard  it  as  con- 
taining closed  C,;  chains,  further  characterised  by 
the  presence  of  ketone-  or  quinone-oxygen,  and 
united  to  the  furfural-yielding  body,  which  is 
jjrobably  related  to  '  wood-gum  '  ('  Holzgummi '). 
Tollens  has,  in  fact,  isolated  xylose  from  the 
jute-fibre  (B.  22,  104G),  though  in  very  small 
quantity,  and  we  would  note  here  the  increase  in 
the  proportion  of  the  parent  substance,  wood- 
gum,  with  the  more  advanced  lignification  of 
perennial  stems,  as  additional  evidence  for  this 
view.  It  is  dillicult  tolocalise  the  methyl  groups  ; 
but  they  would  appear  to  be  independent  of  the 
above,  and  may  be  regarded  as  existing  in  an 
acetic  residue  in  combination.  For  a  substance 
of  marked  ketonic  and  aldehydio  characteristics, 
the  terms  lig77.i;i  and  liguosc  are  obviously  un- 
suited,  and  should  give  place,  according  to  pre- 
sent views,  to  liguoHt",  by  which,  therefore,  we 
shall  designate  the  non-cellulose  component  of 
the  lignocelluloses  generally. 

The  lignone  of  plant  cells  generally  in  the 
earlier  stage  of  growth,  i.e.  lignification,  appears 
to  be  not  merely  similar  to  but  identical  with 
that  of  jute.  Proof  of  this  has  been  afforded  by 
the  particular  investigation  of  such  widely  dif- 
fering structures  as  the  stony  concretions  of 
pears -Erdmann's  glycodrupose — the  fibrovas- 
cular  bundles  of  Musa  Paradisiaca  (Monocot.), 
and  the  bast  fibres  of  the  Sida  species  (C.  j. 
1882,  108  ;  1883, 19;  1889,  212). 

But  very  few  of  the  woods  have  been  parti- 
cularly investigated  in  regard  to  the  constitution 
of  the  wood  substance,  and  for  the  most  parfi 
only  in  regard  to  the  products  of  hydrolysis  (v. 
vol.  i.  p.  719).  Thus  Erdmann  concluded  from 
his  study  of  coniferous  wood  that  its  chief  con- 
stituent-' glycolignose ' — is  a  chemical  indi- 
vidual C:,|,H|,,0.^|,  a  species  of  glucoside  resolved 
by  treatment  with  boiling  acids  into  '  lignose  ' 
C|^HjsO|,  and  a  fermentable  sugar  (glucose). 
The  presence  of  closed  C,;  chains  in  the  '  lig- 
nose '  molecule  was  evidenced  by  its  yielding 
protocatechuic  acid  on  fusion  with  alkaline  hy- 

'  A  more  direct  conversion  of  the  lignone  into  definitely 
aromatic  products  is  that  which  takes  place  spontaneously 
when  masses  of  jute  are  exposed  to  moisture  and  heat.  From 
specimens  of  libre  'rotted'  under  such  conditions  Cross  and 
Bevan  obtained  an  astringent  substance  CasHj^Oia,  which 
yielded  phloroglucol  and  protocateohuio  acid  ou  fusioa 
with  potash  (C.  .S.  /.  188^',  93). 
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dratcs.  It  was  also  concluded  that  the  wood  of 
the  widely  difierent  poplar  species  was  similar 
if  not  identical  in  composition  (A.  Siqjpl.  5, 
223). 

The  later  researches  of  F.  Bente  (D.  P.  J. 
217,  235),  although  modifying  these  views, 
chiefly  in  the  variation  in  the  results  of  hydro- 
lysis, nevertheless  in  the  main  confirm  them. 
Tlie  general  conformity  of  the  woods  to  the 
types  above  described  as  representative  is  shown  : 

(1)  In  the  close  similarity  of  their  character- 
istic reactions.  Of  these  we  may  mention  (a)  the 
colouration  produced  with  solutions  of  the  aro- 
matic amines  (golden-yellow),  and  of  solutions 
of  the  phenols  in  hydrochloric  acid,  most  cha- 
racteristic of  which  is  the  reaction  with  phloro- 
glucol  (crimson);  (5)  the  powerfully  reilucing 
action  of  the  wood  substance  upon  the  oxides  of 
copper,  silver,  gold,  and  mercury — showing  the 
presence  of  aldehydic  groups ;  (c)  the  reactions 
with  the  halogens  yielding,  in  thecaseof  chlorine, 
substitution  products  of  definite  quinone-cliloride 
characteristics,  attended  by  complete  resolu- 
tion into  lignone  (chloride)  and  cellulose :  with 
bromine  and  iodine  less  definite  compounds, 
but  constant  under  constant  conditions;  {d)  with 
nitric  and  sulphuric  acids  yellow-coloured  ex- 
plosive  nitrates;  (c)  with  acetic  anhydride  at  its 
boiling-point  and  with  benzoyl  chloride  in  pre- 
sence of  alkalis,  the  corresponding  ethereal  deri- 
vatives ;  (/)  with  solutions  of  the  caustic  alkalis 
at  1C0°-190°,  with  bisulphites  (of  the  alkaline 
earths)  at  150''-170°  and  with  sulphurous  acid  (7 
p.c.  solution)  at  90^-105°,  attended  by  complete 
resolution  into  lignone  (soluble  derivatives)  and 
cellulose  (insoluble). 

(2)  In  their  empirical  composition,  which 
shows  a  remarkable  uniformity  throughout  the 
group.  This  is  illustrated  in  the  appended  table 
of  results  of  analyses  and  determinations  of 
calorific  equivalents  (Gottlieb,  J.  pr.  [2]  28, 
385):-- 


Wood 

Ash 

Nitro- 
gen 

Car- 
bon 

Hy- 
dro- 
gen 

Calorific 
equivalents 
per  1  gram 

Oak  . 

0-37 

50- 10 

6-03 

4020 

Ash  . 

0-57 

49-18 

0-17 

4711 

Hornbeam  . 

0-50 

48-99 

0-20 

4728 

Beech  . 

0-57 

0-09 

49-06 

6-11 

4777 

Birch  . 

0-2!) 

0-10 

48-88 

6-06 

4771 

Fir  . 

0-28 

0-05 

50-36 

5-92 

5035 

Pine  . 

0-37 

0-04 

50-31 

6-20 

5085 

An  investigation  by  N.  Schuppe  of  the  chemical 
composition  of  a  number  of  woody  tissues 
{Pluirm.  J.  [3]  14,  52)  led  to  the  following  con- 
clusions :  [n)  that  the  woods  are  uniform  in  their 
characteristics,  being  composed  of  cellulose  and 
'  lignin  '  in  somewhat  variable  proportions  ; 
(6)  the  cellulose  when  isolated  (Schultze's  pro- 
cess) having  the  composition  C,,H|„05;  and 
(c)  '  lignin,'  being  represented  by  the  empirical 
formula  C|,H|^0„,  which  is  closely  similar  to  that 
obtained  for  the  '  lignone  '  of  jute.  Further, 
G.  W.  Hawes  has  examined  the  woods  of  typical 
aorogens,  e.g.  lycopodium,  equisetum,  and  aspi- 
diuni,  and  finds  that  they  do  not  differ  essentially 
in  composition  from  exogenous  woods  (Am.  S. 
[3J  7,  585). 
Vol.  in. 


(3)  In  the  products  of  their  destructive  dis- 
tillation, which,  when  carried  out  under  uniform 
conditions,  gives  results  which  are  very  similar 
for  the  several  woods.  A  very  elaborate  series 
of  such  distillations  was  carried  out  by  M.  Senff 
{B.  18,  00),  the  results  being  given  in  percentages 
of  the  wood,  under  (1)  total  distillate,  (2)  tar, 
(3)  crude  vinegar,  (4)  anhydrous  acid  (acetic), 
(5)  charcoal,  (0)  gases.  The  following  numbers 
represent  the  limits  of  the  percentages  observed  : 
(1)  40-50,  (2)  3-8,  (4)  2-6,  (5)  20-30,  (0)  17-35. 
The  woods  of  all  the  more  important  species,  e.g. 
Quercus,  Fopulus,  Betula,  Fagus,  and  Pinus, 
were  included  in  the  research,  and  shown  by  the 
results  to  resemble  one  another  very  closely  in 
composition.  The  products  may  be  more  parti- 
cularly classified  as  regards  the  light  which  they 
throw  upon  the  molecular  grouping  of  the  parent 
substance  into  :  (a)  members  of  the  fatty  scries  : 
alcohols,  ketones,  aldehydes,  and  acids  generally 
of  low  molecular  weights  ;  (b)  furfural  and  its 
homologues ;  (c)  a  group  of  aromatic  bodies, 
constituting 'creosote,'  which  may  be  described 
as  a  mixture  of  guaiacol  and  creosol,  containing 
besides,  methyl-creosol  and  the  dimethyl  ethers 
of  pyrogallol  and  its  homologues  in  varying  pro- 
portions (Schorlemmer,  '  History  of  Creosote,' 
S.  C.  I.  4,  152).  These  divisions,  it  will  be  noted, 
correspond  with  the  ascertained  grouping  of  the 
complicated  lignone  molecule  (s/tpra),  of  which 
they  afford  additional  confirmation.  It  is  obvioua 
that  the  process  of  destructive  distillation  must 
be  attended  with  complications  arising  from 
secondary  reactions,  but  the  temperatures  in  the 
case  of  wood  are  sufficiently  low  to  reduce  these 
to  a  minimum :  thus  the  yields  of  furfural  are  at 
a  maximum  when  the  temperature  does  not 
exceed  200°  (Heill,  B.  10,  936),  and  the  acetic 
acid  is  increased  considerably  beyond  the  per- 
centages given  by  Senff  (supra),  viz.  from  2-6  to 
5-10,  by  raising  the  temperature  very  gradually 
through  150°-300°  (W.Iludnew,  D.  P.  J.  264,  88 
&  128),  no  doubt  at  the  expense  of  the  methyla- 
tion  of  the  aromatic  derivatives.  This  subject, 
however,  except  in  regard  to  the  outlines  which 
we  have  sketched,  belongs  rather  to  the  general 
theory  of  destructive  distillation. 

The  fundamental  tissue  of  the  woods  we  re- 
gard, therefore,  in  all  cases  as  a  lignocellulose,  of 
which  the  lignone  portion,  while  possessing  the 
typical  characteristics  common  to  the  group,  is 
no  doubt  variously  differentiated  with  the 
specialised  characteristics  of  families,  and 
indeed  species  and  individuals. 

In  addition  to  the  fundamental  tissue  the 
woods  contain  other  constituents,  which  from 
their  nature  are  seen  to  be  more  or  less  adven- 
titious. They  are,  in  fact,  generally  removable 
by  the  action  of  solvents  (in  the  case  of  resins, 
gum-resins,  balsams,  &c.),  or  by  simple  hydro- 
lysis. In  this  group  we  may  mention  such  de- 
finitely aromatic  derivatives  as  coniferin  and 
vanillin  (M.  Singer,  M.  3,  395),  the  tinctorial 
constituents  of  the  dye  woods ;  also  the  very 
characteristic  and  important  constituent  of  most 
exogenous  woods  known  as  '  wood-gum  '  (Holz- 
gummi),  first  described  by  Thomsen  {J.  pr.  [2] 
19, 146),  who  found  quantities  varying  from  8  p.c. 
to  20  p.c.  of  the  woods  examined.  This  body 
yields  on  hydrolysis  the  sugar,  xylose  (Tollens, 
Untcrs.  a.  d.  Agr.  Chem.  Lab.  Goliingcn  Aiu 
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nalcn,  254,  325),  wliicli  by  further  resolution 
yields  furfural.  Whether  the  wood  gum  is  a 
product  of  resolution  of  the  lignone  molecule  has 
not  yet  been  disclosed,  but  it  would  appear  to  be 
probable.  A  similar  remark  applies  to  the  aro- 
matic derivatives  above  mentioned. 

In  conclusion  we  must  briefly  notice  a  recent 
contribution  to  the  subject  of  the  '  constitution 
of  lignin'  (Lange,  Ztschr.Physiol.  Chem.  14,217). 
This  consists  in  a  study  of  the  soluble  products 
of  resolution  of  certain  woods — beech,  oak,  and 
fir — by  heating  with  strong  solutions  of  the  alka- 
line hydrates  at  185°.  In  addition  to  formic  and 
acetic  acids,  traces  of  higher  fatty  acids,  oxalic 
acid  and  small  quantities  of  pyrocatechol  and 
protocatechuic  acids,  there  were  obtained  certain 
amorphous  bodies  of  brown  colour,  which  the 
author  terms  lignic  acids.  These  were  resolved 
by  treatment  with  alcohol  into  (a)  soluble,  (6) 
insoluble  in  this  menstruum.  The  empirical 
composition  of  these  derivatives  is  subjoined; 

(a)  (h) 

i-  ^         ^  J  ^ 

Lignic  (Beech  C.  61-3  H.  5-4    C.  59  0  H.  5-4 

acids       Oak  C.  60  9  H.  5-4   • 

from   (     Fir  C.  61-5  H.  5-0    C.  60  4  H.  5-0 

The  yield  of  these  bodies  is  from  12-15  p.c.  of 
the  weight  of  the  wood.  The  insoluble  residues 
from  the  original  alkaline  digestion  are  described 
as  '  celluloses,'  but  the  descx'iption  is  doubtful. 
These  results  have  an  empirical  value,  but  throw 
httle  light  on  the  constitution  of  the  wood  sub- 
stance. They  afford  additional  evidence,  how- 
ever, of  the  general  similarity  of  woods  of  various 
origin. 

Digested  with  alkalis  at  higher  temperatures 
(200°-250°)  than  those  employed  in  the  researches 
detailed  above,  the  lignocelluloses  are  resolved 
for  the  most  part  into  oxalic  and  carbonic  acids. 
With  potassium  hydrate — which  ajipears  to  give 
the  maximum  yield — the  following  proportions 
of  oxalic  acid  have  been  obtained,  the  yield  being 
calculated  on  the  dry  woods :  pine,  94-7  p.c, ; 
poplar, 93-2  p.c;  oak,  83-4 p.c. (W. Thorn,  Z).  P.  J. 
210,  24).  It  is  evident  that  the  oxalic  acid  is 
derived  from  both  lignone  and  cellulose,  which 
are  therefore  probably  similarly  constituted  as 
regards  the  arrangement  of  the  C.  atoms. 

The  action  of  the  alkalis,  however,  at  the 
point  at  which  they  resolve  the  lignocellulose  is 
too  severe  to  afford  any  trustworthy  evidence, 
from  the  study  of  the  products,  as  to  the  constitu- 
tion of  the  original  substance.  Tlie  problem 
can  only  be  solved  by  first  studying  those  re- 
actions which  yield  definite  substitution  or  ethe- 
real derivatives  ;  these  are  chiefly  clilorination, 
conversion  into  nitrates,  acetates,  and  benzoates, 
and  the  reaction  with  bisulphites  (solutions)  at 
high  temperatures. 

In  this  article  we  do  not  attempt  a  special 
description  of  the  woods  or  their  constituents ; 
our  endeavour  is  rather  to  generalise  what  is 
known  concerning  the  wood  substance  proper, 
that  which  resists  mechanical  solvents  alto- 
gether, and  hydrolytic  agents  up  to  a  certain 
degree  of  intensity.  C.  F.  C. 

LIGROIN.  The  mixture  of  homologues  of 
methane  obtained  by  collecting  the  portion  of 
petroleum  that  boils  below  100°. 

LIGTJLIN.  A  crimson  colouring  matter  in 
ripe  privet  berries  (Nickles,  J.  Ph.  [3j  35,  328), 


sol.  water  and  alcohol,'  insol.  ether.  Does  net 
contain  nitrogen.    Coloured  green  by  alkalis. 

LIGUSTRIN.  A  yellow  hygroscopic  bitter 
mass  extracted  from  leaves  of  the  privet  (Ligiis- 
trum  vitlgare),  insol.  ether  and  alcohol,  sol. 
water  and  dilute  alcohol.  Cone.  H^SOj  gives  an 
indigo-blue  solution  (Polex,  Ar.  Ph.  [2]  17,  75). 

IIGUSTKON.  [c.  100°].  (260°-280°).  Occurs 
in  privet  bark  (Reinsch,  J.  1847,  787).  Needles  ; 
V.  sol.  water,  alcohol,  and  ether.  Tastes 
bitter.    Eeduces  ammoniacal  AgNO^. 

LIME.  Oxide  of  calcium,  CaO  ;  v.  vol.  i.  p. 
666. 

LIME,  CHLORIDE  OF.  A  name  sometimes 
given  to  bleaching  powder ;  v.  Bleaching  powder, 
vol.  ii.  p.  17. 

LIME  LEAF  OIL.  The  fragrant  oil  obtained 
by  distilling  the  leaves  of  Citrus  Limetta  with 
steam  contains  a  citrene  (c.  176''),  inactive  to 
light,  and  with  refractive  index  for  red  rays 
1'4611  at  30°,  terpinol,  methyl  ennyl  ketone,  and 
a  colophene  (F.  Watts,  C.  J.  49,  316). 

LIMES,  OTTO  OF.  Obtained  by  rasping  and 
squeezing  from  the  unripe  peel  of  the  fruit  of 
Citrus  limetta.  Contains  a  terpene  (176°)  and 
a  soft  resin,  not  volatile  at  250°.  On  standing 
the  resin  deposits  C„,H.,,05  [102°]  (Wright  a. 
Piesse,  C.  J.  32,  548)." 

LIMETTIC  ACID  C,,H,0,.  Obtained  by  the 
action  of  H^SO^  and  ICCr„Oj  on  the  oil  of  lime 
(from  Citrus  Limetta)  and  on  oil  of  rosemary 
(Vohl,  N.  Ber.  Arch.  74, 10).  White  crystalline 
body  ;  may  be  sublimed.  Has  no  taste  or  smell. 
SI.  sol.  water,  v.  sol.  alcohol. — Ag^A"  :  powder, 
si.  sol.  water,  blackening  on  exposure  to  light. 

LIMETTIN  C,H,^0,.  [122°].  A  neutral 
body  occurring  in  oil  of  limes  (Tilden,  C.  J.  Proc. 
0,  30).  Tufts  of  pale-yellow  needles  (from  aIco» 
hoi).  Not  acted  upon  by  AcCl  or  by  phenyl- 
hydrazine.  Bromine  forms  colourless  scales  of 
C|gH,,Br30„.  Boiling  cone.  NaOHAq  forms 
NaOAc  and  crystalline  C,^H,,(OH)Oj. 

LIMONENE.  A  terpene  occurring  in  oil  of 
lemon  and  in  many  other  essential  oils;  v. 
Tekpenes. 

LIMONIN  C.,„H,sO..  [275°].  (Paterno  a. 
Oglialoro,  G.  9,  64) ;"  [245°]  (Hoffmann,  Ar.  Ph. 
[3]  14,  839).  A  bitter  substance  contained  in 
the  pips  of  oranges  and  lemons  (Bernays, 
Buchner's  Bep.  [3]  21, 306  ;  A.  40,  317  ;  Schmidt, 
A.  51,  338).  The  pips  are  exhausted  with  boil- 
ing water,  alcohol  is  added,  and  the  mixture  is 
boiled  with  inverted  condenser.  After  filtering, 
and  distilling  off  the  alcohol,  limonin  is  left, 
together  with  a  fatty  substance  which  may  be 
removed  by  CS..  1500  g.  of  pips  yield  80  g.  of 
limonin  (P.  a.  G.).  Lamina ;  si.  sol.  water, 
ether,  and  NH^Aq,  v.  sol.  alcohol,  HOAc,  KOHAq, 
and  baryta-water.  The  barium  salt  is  not  de- 
composed by  CO,.  Cone.  H.SOj  forms  a  red 
liquid,  from  which  the  limo"nin  is  ppd.  by 
water. 

LINALOES  OIL,  The  essence  of  linaloes, 
obtained  from  the  wood  of  Licari  kanali,  the 
white  cedar  of  Cayenne,  is  a  slightly  coloured 
liquid  with  an  odour  like  rose  and  lemon.  After 
distillation  over  CaCl.,  it  consists  of  C|„H|^0 
(198°)  S.G.  -868.  [o]o=  -19  at  15°.  It  is  sol. 
alcohol,  ether,  and  glycerin.  When  distiUed 
with  ZnCU  it  yields  a  terpene,  v.  Licabene.  By 
prolonged  treatment  with  saturated  HClAq  and 
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exposure  to  light  it  yields  C|„H|,;2HClj  an 
optically  inactive  liquid  with  a  camphor-like 
odour,  and  S.G.  I'OGO.  When  distilled  with 
lime  it  yields  licarene  C|„H|„,  (c.  170°),  S.G. 
-835  (Morin,  C.  B.  92,  9'J8  ;  94,  733). 

LININ.  C.G2-9p.c.  H.4-7p.c.  AcrystaUisable 
substance  obtained  hy  digesting  Linmn  catJiarti- 
cum  with  milk  of  lime,  filtering,  ppg.  with  HOI, 
and  extracting  with  ether  (Pagenstecher,  A.  40, 
322;  C.  Schroder,  N.  Bep.  Pharm.  10,  11). 
Silky  crystals,  v.  si.  sol.  water,  v.  e.  sol.  alcohol 
and  ether,  m.  sol.  chloroform  and  HOAc.  The 
alcoholic  solution  is  intensely  bitter. 

LINOLEIC  ACID  C,sH.,,,0,.  Liiwlic  acid. 
S.G.  '92.  Occurs  as  glyceryl  ether  in  linseed 
oil,  hemp  oil,  poppy  oil,  olive  oil,  nut  oil,  cotton- 
seed oil,  earth-nut  oil,  ahnond  oil,  oil  of  sesame, 
palm  oil,  cacao  butter,  and  probably  in  most 
fixed  vegetable  oils(Pelouze  a.  Boudet,.l.C/i..[2], 59, 
43  ;  Laurent,  A.  Gh.  [2]  G5,  1.50,  298  ;  Liebig,  A. 
33,  113  ;  Sacc,  A.  51,  214  ;  Schiller,  A.  101,  252 ; 
Oudemans,  J.  1858,  304  ;  Hazura  a.  Griissner,  M. 
9,  944  ;  10,  242  ;  Benedikt  a.  Hazura,  M.  10, 
353).  It  does  not  occur  in  animal  oils,  so  that 
when  the  acids  obtained  by  saponifying  animal 
oils  are  oxidised  by  KMnO,  no  sativic  acid  will 
be  formed,  but  di-oxy-stearic  acid  will  be  among 
the  products,  this  being  derived  from  oleic  acid 
(B.  a.  H.). 

P^'cparation. — Crude  linseed  oil  or  hemp  oil 
is  evaporated  with  aqueous  NaOH,  the  sodium 
soap  is  decomposed  by  HoSO.,,  and  the  crude 
acid  dissolved  in  alcohol,  neutralised  with  NH.,, 
and  ppd.  by  BaCl.,.  The  barium  salt  is  dissolved 
in  ether,  HCl  is  added,  the  ether  decanted  from 
ppd.  BaCl._„  evaporated,  and  the  liberated  acid 
dried  in  vacuo  over  H.^SO,,  (Schiller;  Bauer  a. 
Hazura,  M.  7,  216).  The  acid  so  obtained  is 
a  mixture  of  oleic,  linoleic,  linolenic,  and  iso- 
linolenic  acid  (Hazura).  By  treatment  with 
bromine  at  0°  and  reduction  of  the  product 
C,,H,,^Br^02  with  zinc  and  HCl  pure  linoleic  acid 
is  got. 

Properties. — Faintly-yellow  limpid  oil.  Does 
not  solidify  at  — 18°.  Insol.  water,  v.  sol.  ether, 
m.  sol.  alcohol.  When  distilled  under  90  mm. 
pressure  one-third  passes  over  at  290°,  and  the 
distillate  contains  sebacic  acid  Cn,H,^05  [130°] 
and  an  oily  mixture  (Hazura  a.  Griissner,  M.  9, 
206  ;  cf.  Norton  a.  Kichardson,  B.  20,  2735). 

Bcactions. — 1.  Poias/t-fusion  gives  myristic, 
acetic,  and  formic  acids,  with  traces  of  azelaic 
acid. — 2.  KMnO,,  hydrogen  peroxide,  and  MnO, 
with  H^SO,,  oxidise  it  to  azelaic  acid. — 3.  KMnOj 
in  presence  of  KOHAq  converts  it  into  sativic 
acid,  some  azelaic  acid  also  being  formed.  But 
alkaline  KMnO,,  oxidises  crude  linoleic  acid  from 
linseed  oil  (100  g.)  into  sativic  acidC„H,..(OH),0., 
[173°]  (6-6  g.),  linusic  acid  C,sH,„(OH),62  [204°]" 
(4-5  g.),  isoUnusic  acid  [175°]  (15-8  g.),  and  di- 
oxy-stearic  acid  C,,H3,(OH).,02  [137°]  (1-2  g.) 
(Hazura,  il/.  9,  180;  cf.  Dieif  a.  Keformatsky,  B. 
20,  1211).  It  appears  therefore  that  crude 
linoleic  acid  consists  of  linoleic  acid  CisHj.,©.^ 
(which  gives  sativic  acid  on  oxidation),  linolenic 
acid  C|^H.,„0._,  (which  gives  linusic  acid),  isolino- 
lenic  acid  (which  gives  isolinusic),  and  oleic  acid 
(which  gives  di-oxy-stearic  acid).  The  formation 
of  sativic  acid  in  this  manner  may  be  made  use 
of  as  a  test  for  linoleic  aeid.  — 4.  Bromine  at 
ordinary  temperatures  forms  with  crude  linoleic 


acid  solid  C,(,H,„Br^0,,  [177°].  Bromine  at  0° 
forms  a  tetrabromide  C|,H3.,Br^0._,  [115°]  (Hazura, 
M.  8,  147  ;  Hazura  a.  Friedrich,  ill.  8,  155,  265). 
Of  these  two  compounds  the  former  is  formed 
from  linolenic,  the  latter  from  linoleic  acid.  Pure 
linoleic  acid  gives  only  C|„H.,;,Br|02  [115°]. — • 
5.  Fuming  HIAq  and  amorphous  phosphorus 
converts  it  into  stearic  acid  (Peters,  M.  7,  552). 

Salts. — The  salts  are  not  crystalline.  With 
the  exception  of  the  salts  of  the  alkalis  they  are 
insol.  water.  They  are  sol.  ether.  With  the  ex- 
ception of  the  Pb,  Mn,  Na,  and  NH^  salts  they 
are  insol.  alcohol. — BaA',,  (Peters). 

Linolenic  acid  C|,H.„|b.j.  Obtained  by  treat- 
ing the  compound  C,sH.,„Br^O.  [177°]  {v.  supra) 
dissolved  in  alcohol  with  zinc  and  HCl  (Hazura, 
M.  8,  207).  Yields  on  oxidation  by  alkaline 
KMnO.,  no  solid  acid  except  linusic  (hexa-oxy- 
stearic)  acid  [201°].  Biomine  forms  only 
C|sH.,„Br„0.,  [177°].  Linolenic  acid  '  dries'' 
rapidly  when  exposed  to  air,  through  oxidation. 
Its  salts  behave  in  like  manner.  The  more 
glyceryl  linolenate  there  is  in  an  oil  the  more 
rapidly  does  it  dry.  Glyceryl  linolenate  and 
isolinolenate  also  possess  drying  properties,  but 
glyceryl  oleate  does  not.  The  product  produced 
by  exposing  the  acids  to  air  is  an  anhydride, 
insol.  ether,  but  furnishing  soluble  acids  when 
heated  with  alkalis. 

Isolinolenic  acid  Ci^HjuO.,.  An  acid  assumed 
to  exist  in  crude  linoleic  acid  on  account  of  the 
formation  of  isolinusic  acid  on  its  oxidation. 
When  crude  linoleic  acid  is  oxidised  by  KMnO., 
in  alkaline  solution,  and  the  product  ppd.  by 
H_.SO.,,  there  is  obtained  a  mixture  of  fatty  acids 
whence  cold  ether  extracts  di-oxy-stearic  acid, 
sativic  acid  remaining  undissolved.  The  filtrate 
from  the  ppd.  acids  is  neutralised  with  NaOH, 
evaporated,  again  ppd.  with  H^SO,,,  the  pp. 
extracted  with  ether,  and  the  residue  crystallised 
from  alcohol  and  then  from  water,  whereby  it 
may  be  separated  into  linusic  and  isolinusic 
acids. 

LINSEED  OIL.  The  oil  expressed  from  the 
seeds  of  fiax  {Linuui  usitatissimum).  Like 
other  drying  oils  when  exposed  to  the  air  it 
dries  up  to  a  transparent  resinous  mass.  Lin- 
seed oil  is  composed  of  the  glyceryl  ethers  of 
oleic,  linoleic,  linolenic,  and  isolinolenic  acids. 
V.  Linoleic  acid.  Linseed  oil  dissolves  some 
oxide  of  lead  when  heated  therewith,  being  de- 
colourised and  rendered  more  easily  drying  (boiled 
oil). 

LINUSIC  ACID  V.  Hexa-oxy-steabic  acid. 

Isolinusic  acid  v.  Hexj\-oxy-stearic  acid. 

LIQUIDAMBAR.  A  balsam  obtained  from 
a  large  tree,  Liqiiidambar  styracifolia,  growing 
in  Florida  and  Mexico.  It  resembles  balsam  of 
Peru,  containing  cinnamyl  cinnaniate,  styrene, 
and  cinnamic  acid  (Harrison,  Ar.  Ph.  [3]  6,  541 ; 
Maisch,  Ar.  Ph.  [3]  6,  545). 

LIQUIDS,  diffusion,  dispicrsion,  osmose, 
refraction,    transpiration,    of ;    v.  Puysicaij 

METHOns. 

LITHIUM.  Li.  At.  w.  7  01.  Mol.  w.  pro- 
bably 7-01  {v.  p.  149).  [180°]  (Bunsen,  /.  8,  324). 
S.G.  -578  to  -589  (Bunsen,  I.e.).  S.H.  27°  to 
100°  =  -9408  (Eegnault,  A.  Ch.  [3]  63, 11).  E.G.  at 
20°  (Hg  at  0°  =  1)  10-69  (Matthiessen,  P.  M.  [4] 
12,  199  ;  13,  81).  Characteristic  lines  in  emis- 
sion spectrum  are  Lia  in  the  red  6705-2,  and  a 
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weaker  line  in  the  orange  tjl02,  and  a  weak  line 
in  the  blue  4602-7  (Thalen,  1868 ;  v.  also  L.  de 
Boisbaudran,  Spectres  Lumincux,Y>.  55;  Schonn, 
TF.  10,  1-13;  Liveing  a.  Dewar,  T.  1883.  187). 
S.V.S.  11-9. 

Occurrence. — Salts  of  Li  are  very  widely  dis- 
tributed, but  occur  only  in  small  quantities. 
Several  phosphates  of  Fe  and  Al  contain  Li 
phosphate,  especially  triphyline,  which  contains 
c.  7  p.c.  LijO  ;  many  silicates  of  Al  and  Fe  con- 
tain small  quantities  of  Li  silicate,  csjsecially 
lepidolitc,  which  sometimes  contains  from  3  to 
6  p.c.  Li._,0.  Tourmalines,  borates,  d'c.,  often 
contain  traces  of  lithia.  Very  many  mineral 
springs  contain  lithia  ;  according  to  Kirchoff  a. 
Bunsen  lithia  is  present  in  almost  all  mineral 
waters  (P.  113,  357).  Truchot  found  lithia  in 
the  soil  of  Limargue  in  the  Auvergne  ;  nearly 
all  the  plants  growing  on  this  soil  take  up  lithia 
(C.  R.  78,  1022).  Dieulafait  has  found  traces  of 
Li  in  sea-water  from  all  parts  of  the  globe,  in 
the  water  of  marshes,  in  mineral  springs,  in 
primary  rocks,  in  gypsum  of  different  formations 
\a.  Ch.  [5]  17,  377).  Lithia  is  found  in  many 
plants,  and  in  all  sorts  of  tobacco  ;  but  not  in 
raw  sugar,  cocoa,  coffee,  or  tea  (Focke,Dfr  Natur- 
forschcr,  1872.  307  ;  Grandeau,  A.  Cli.  [3]  67, 
216).  Lithia  has  also  been  found  in  the  milk 
and  blood  of  cows  (Bunsen  a.  Kirchoff),  in  dif- 
ferent parts  of  the  human  organism  (Bence 
Jones,  P.  M.  [4]  29,  394),  and  in  normal  urine 
(Schiaparelli  a.  Peroni,  G.  10,  390). 

While  investigating  various  silicates  in  1817, 
Arfvedson  (S.  22,  93  ;  34,  214)  found  anew  alka- 
line base  with  a  molecular  weight  smaller  than 
that  of  soda  or  jjotash.  Berzelius  gave  the  name 
Zii/iio.  to  the  new  base  (Aifleios)  supposing  that, 
unlike  soda  and  potash,  it  was  to  be  found  only 
in  minerals.  The  new  alkali  was  decomposed 
by  electrolysis  in  1818  by  Davy,  also  in  1820  by 
Brandes  (S.  8,  120) ;  but  the  metal  was  first  pre- 
IDared  approximately  pure  and  in  considerable 
quantity  by  Bunsen  and  Matthiessen  iu  1855  by 
electrolysing  fused  LiCl  (.4.  94,  107). 

Preparation. — The  metal  is  obtained  by  elec- 
trolysing molten  LiCl.  Bunsen  a.  Matthiessen 
{A.  94, 107)  passed  the  current  from  4-6  Bunsen- 
cells  through  LiCl  kept  molten  in  a  thick-walled 
porcelain  crucible,  using  a  cylindrical  rod  of  re- 
tort graphite  as  positive  electrode,  and  an  iron 
wire  the  thickness  of  an  ordinary  knitting  needle 
as  negative  electrode.  The  metal  separated  on 
the  iron  wire  in  small  pellets,  which  were  quickly 
removed  by  an  iron  spoon  and  placed  under 
petroleum.  Some  of  the  metal  was  always  oxi- 
dised, occasionally  with  ignition.  To  obviate 
this,  Hiller  (Ncues  HandworterbzicJi  dcr  Clicmie, 
3,''534)  passed  the  negative  electrode  (iron  wire) 
through  the  stem  of  a  tobacco-pipe,  which  he 
connected  with  an  apparatus  supjilying  pure  dry 
H  ;  he  allowed  H  to  pass  through  the  pipe  until 
air  was  completely  expelled,  then  plunged  the 
bowl  open  end  downwards,  v^ith  the  end  of  the 
wire  inside,  into  the  molten  LiCl,  stopped  the 
H,  and  sent  the  current  through  the  LiCl ;  when 
sufficient  Li  had  collected  inside  the  bowl,  the 
pipe  was  broken  and  the  metal  collected  under 
petroleum.  To  prevent  any  action  between  the 
Li  and  the  silica  in  the  pipe,  the  inside  of  the 
bowl  is  covered  with  a  thin  layer  of  graphite  ; 
this  is  done  by  mixing  powdered  graphite  with 


dilute  LiClAq  so  as  to  form  a  thick  paste, 
spreading  this  inside  the  bowl,  and  drying  first 
in  air  and  then  at  a  moderate  red  heat.  It  is 
advantageous  to  mix  the  LiCl  before  fusion  with 
some  NHjCl. 

There  are  many  methods  for  preparing  LiCl 
from  Li-containing  minerals ;  the  methods  vary 
according  to  the  composition  of  the  mineral  dealt 
with,  all  seek  to  prepare  a  solution  containing 
only  the  alkalis,  from  which  Li  may  be  separated 
by  taking  advantage  of  the  comparatively  small 
solubility  in  water  of  Li.X'Oj.  LiCl  is  obtained 
by  dissolving  LioCO^  in  HClAq,  evaporating,  and 
drying  the  crystals  which  separate.  Lepidolite 
is  the  usual  starting-point ;  different  specimens 
contain  from  less  than  1  to  c.  5  p.c.  Li.^0.  The 
mineral  is  very  finely  powdered  and  triturated 
with  water ;  the  finest  povvder  is  dried  and  heated 
to  redness  with  twice  its  weight  of  lime  ;  the 
cold  mass,  in  which  the  SiOj  is  combined  with 
lime,  is  treated  with  HClAq ;  CaO  is  ppd.  from 
the  solution  by  H,^SO,Aq  and  evaporation;  the 
filtrate  is  evaporated  to  dryness,  and  the  solid  is 
heated  until  H.^SOj  is  all  removed  ;  the  residue 
is  dissolved  in  water,  the  solution  is  digested 
with  CaCO.|,  to  remove  ALO.,,  and  Ca  is  removed 
by  ppn.  with  (NH|)2C20j ;  the  filtrate  is  evapo- 
rated to  dryness,  and  the  residue  is  strongly 
heated;  the  Li„SO|thus  obtained  is  dissolved  in 
water,  and  the  liquid  is  ppd.  by  Ba  acetate  ; 
after  filtration  the  Li  acetate  is  strongly  heated 
and  so  transformed  into  Li-CO^  (Arfvedson,  S. 
22,  93;  34,  214). 

The  method  recommended  by  v.  Hauer  (J.  pr. 
68,  310)  consists  in  strongly  heating  for  2  hours 
a  mixture  of  equal  parts  of  very  finely  powdered 
lepidolite  and  gypsum,  lixiviating  the  mass  with 
water,  filtering,  evaporating  until  CaSO,  and 
K.^SO,  crystallise  out,  adding  to  the  mother- 
liquor  a  mixture  of  NH.|Aq,  NH|HSAq,  and 
(NH4)2C20,,Aq,  whereby  all  bases  are  ppd.  except 
the  alkalis ;  after  filtering,  Li^COj  is  ppd.  from 
the  warm  solution  by  (NH,|).jCO.|. 

The  process  adopted  in  Schering's  manufac- 
tory at  Berlin  is  described  by  Filsinger  {D.  P.  J. 
219,  183;  222,  321,  385).  Finely  ground  and 
sifted  lepidolite  is  mixed  with  cone.  H^SOj  in  a 
warm  brick  trough  to  the  consistence  of  a  thin 
paste,  which  is  heated  with  slight  stirring  till  it 
forms  into  lumps  ;  the  lumps  are  calcined  in  a 
reverberatory  furnace,  and,  while  warm,  are  lixi- 
viated with  water ;  the  liquid  is  mixed  with 
enough  K^SO,  to  convert  all  Al^O^  into  alum, 
which  separates  on  boiling,  the  residual  ALO3 
being  removed  by  milk  of  lime ;  the  salts  in  the 
filtrate  are  converted  into  chlorides  by  ppn.  with 
BaCLAq,  and  the  liquid  is  evaporated  to  dryness  ; 
digestion  with  absolute  alcohol  dissolves  the 
chlorides  of  Li  and  Ca  ;  after  distilling  off  al- 
cohol, Ca  is  ppd.  by  (NH.|).,C.,0.|Aq,  the  liquid  is 
filtered,  and  a  little  NH,HSAq  is  added  to  ppt. 
any  Fe,  &c.,  still  present ;  the  filtrate  is  boiled 
to  remove  NH4HS  and  evaporated  to  dryness  in 
a  silver  dish ;  pure  LiCl  is  thus  obtained.  The 
LiCl  may  be  converted  into  Li,CO,,  by  dissolving 
in  water,  adding  NH,,Aq  and'  (NHJ^COj,  and 
washing  the  pp.  with  alcohol  of  00  p.c. 

Schrotter's  method  is  said  to  be  one  of  the 
best  {J.  pr.  93,  276).  Lepidolite  is  melted,  at 
full  red  lieat,  with  frequent  stirring  ;  the  molten 
mass  is  ladled  out  by  an  iron  spoon  into  water; 
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wlien  cold  the  solid  is  powdered  and  triturated 
witli  water ;  HCIAq  S.G.  1-2  is  added  little  by 
little  to  the  pasty  mass;  care  must  be  taken 
that  sufficient  water  is  present  to  prevent  the 
whole  mass  from  solidifying  ;  after  standing  for 
21  hours,  with  frequent  stirring,  the  semi-liquid 
Bubstance  is  heated  nearly  to  boiling,  and  a  little 
more  HCIAq  S.G.  1-2  is  added  ;  the  total  quan- 
tity of  HCl  used  should  be  c.  2  parts  to  1  part 
lepidolite ;  after  a  few  hours  most  of  the  HiO.. 
has  separated;  a  little  of  the  filtered  liquid 
should  be  so  acid  that  no  permanent  pp.  is 
formed  on  addition  of  a  few  drops  of  NaXO.,Aq  ; 
a  little  HNO.jAij  is  now  added  to  completely  oxi- 
dise FeCl.,  to  EeCl.| ;  the  liquid  is  filtered  from 
ppd.  SiO,  (which  separates  as  a  powder),  and 
re,,0.„  ALO.„  CaO,  MgO,  Ac,  are  ppd.  by  careful 
addition  of  NaXO.,Aq  to  the  boiling  liquid.  The 
alkaline  filtrate  is  nearly  free  from  all  salts  ex- 
cept chlorides  of  the  alkalis  ;  it  is  evaporated 
until  the  small  quantities  of  MgCO,,  MuCO-j, 
&c.,  still  present  separate  out,  and  Li._,C03  is 
ppd.  from  the  filtrate  by  addition  of  NaXO^  and 
evaporation. 

Commercial  Li^CO^,  generally  contains  small 
quantities  of  salts  of  Mg,  Ca,  K,  Na,  &c. ;  it 
may  be  purified  by  one  of  the  foregoing  methods. 
For  the  other  methods  of  preparing  Li.^CO.,  from 
lepidolite,  &c.,  v.  Hugo  Miiller,  J.  pr.  58,  148  ; 
Fuchs,  pr.  5,  319  ;  Troost,  A.  Ch.  [3J  51, 103  ;  ! 
Mallet,  A.  101,  389;  Lunglmayr,  D.  P.  J.  171, 
293;  Allen,  J.  ^ir.  87,  480;  Ileichardt,  D.  P.  J. 
172,  447  ;  L.  Smith,  A.  159,  82  ;  Stolba,  D.  P.  J. 
198,  225  ;  L.  de  Boisbaudran,  Bl.  [2]  17,  551.  A 
detailed  criticism  of  various  methods  will  be 
found  in  D.  P.  J.  219, 183  ;  222,  271,  385. 

Properties. — A  silver-white  metal ;  very  soft, 
but  harder  than  K  or  Na ;  when  freshly  cut,  the 
surface  appears  yellowish  ;  when  melted  and  at 
once  pressed  between  glass  plates,  it  forms  a 
silver-like  mirror.  Li  makes  a  grey  streak  on 
paper.  It  may  be  drawn  into  wire,  but  shows 
very  little  tenacity.  Li  is  the  lightest  known 
solid  ;  S.G.  c.  -59  ;  it  swims  on  rock  oil.  Melts 
at  180°.  Is  not  acted  on  by  dry  0  at  its  M.P. ; 
heated  in  air  to  c.  200°  it  burns  with  a  very 
brilliant  white  flame.  May  be  vapouriscd  in  H  at 
full  red  heat.  Li  decomposes  cold  water  without 
itself  melting  ;  it  combines  rapidly  with  CI,  Br, 
I,  S,  0 ;  it  burns  when  heated  in  dry  CO^,.  Li 
reacts  with  most  acids  to  form  salts ;  cone. 
HNO.jAq  oxidises  it  with  great  rapidity,  the 
metal  usually  melts,  and  is  sometimes  ignited. 
Li  dissolves  in  li(iuid  NH.„  and  on  evaporation 
of  the  NH,  it  is  left  unchanged  (Seeley,  C.  N.  23, 
1G9). 

The  atomic  weight  of  Li  has  been  deter- 
mined; (1)  By  convei-tingLiCl  into  AgCI(Arfved- 
son,  S.  22,93  ;  Mallet,  zljii.  S.  [2]  22,  349  ;  Troost, 
A.  Ch.  [3J  51,  108  ;  Stas,  No7iv.  li.  2G8)  ;  (2)  by 
determining  O  in  Li..O  (Berzelius,  P.  17,  379) ; 
(3)  by  ppg.  Li.,SO,  by  Bad.,  (Berzelius,  P.  17, 
379  ;  Hermann,  P.  15,  482  ;  Hagen,  P.  48,  361 ; 
Biehl,  A.  121,  97);  (4)  by  determining  CO.,  in 
Li.,CO,  (Hermann,  P.  15,  480  ;  Troost,  A.  Ch.  [3] 
51.108;  Dielil,  A.  121,  93);  (5)  by  converting 
Li,,CO.,  into  Li,SO,  (Troost,  A.  Ch.  [3]  51,  108)  ; 
(li)  by  converting  LiCl  into  LiNO^,  (Stas,  Nouv,  R. 
274) ;  (7)  by  determining  S.H.  of  Li  (Ilegnault, 
A.  Ch.  [3J  03,  11). 

Ramsay  (C.  J.  55,  521)  has  endeavoured  to 


determine  the  mol.  w.  of  Li  by  measuring  the 
lowering  of  vapour-pressure  of  Hg  produced  by 
dissolving  Li  in  Hg  :  the  results  make  it  pro- 
bable that  the  mol.  w.  of  Li  is  the  same  as  the 
at.  w.  This  result  is  based  on  the  assumption 
that  Van't  Hoff's  law  holds  good,  viz.,  that  equal 
volumes  of  dilute  solutions  contain  equal  num- 
bers of  molecules  of  the  dissolved  substances  ;  it 
also  presupposes  that  the  molecular  weight  of 
liquid  Hg  is  the  same  as  the  atomic  weight. 

As  tlie  V.D.  of  no  Li  comi^ound  has  yet  been 
determined,  the  valency  of  the  atom  Li  in  gaseous 
molecules  is  not  certainly  known,  but  from  the 
close  analogy  between  Li  and  the  other  alkali 
metals  there  can  be  little  doubt  that  the  atom  of 
Li  is  monovalent  in  gaseous  molecules. 

Li  is  a  strongly  positive  metal ;  it  belongs  to 
the  group  of  alkali  metals,  none  of  which  shows 
any  tendency  to  enter  into  the  negative  radicle 
of  salts.  Li  shows  closer  resemblances  to  the 
alkaline  earths  than  are  exhibited  by  any  other 
metal  of  the  alkalis  ;  LiOH,  Li,CO.„  and  Li.POj 
are  much  less  soluble  in  water  than  the  corre- 
sponding compounds  of  Na,  K,  PJ),  and  Cs ;  Li 
does  not  form  an  alum.  The  position  and  ana- 
logies of  Li  are  discussed  in  the  article  Alkalis, 

METALS  OF  THE,  Vol.  i.  p.  114. 

Reactions  and  Combinations. — 1.  Li  decom- 
poses cold  tvater  rapidly  without  itself  melting. 
Thomsen  {Th.  3,  227)  gives  the  thermal  data 
[Li,  H-0,Aq]  =  48,970  (to  form  LiOHAq-FH).— 

2.  Very  rapidly  oxidised  by  cone,  niiric  acid. — 

3.  Slowly  acted  on  by  cone,  sulphuric  acid ; 
rapidly  dissolved  by  dilute  H,SO,|Aq,  also  by 
dilute  hydrochloric  acid  (Matthiessen,  4.  94,  10). 

4.  Burns  when  heated  in  dry  carbon  dioxide  or 
sulphurcltedhych-ofjen.—5.  At  temijeratures lower 
than  its  melting-point  Li  acts  on  silica,  alkaline 
silicates,  iron,  gold,  silver,  and  platinum. —  G. 
Combines  readily  with  sulphur,  plwsphorus,  and 
the  halogens. 

Detection. — Li  compounds  give  a  red  colour 
to  a  non-luminous  flame.  Examination  by  the 
spectroscope  will  detect  -000009  mgrms.  Li 
present  as  LiCl  (Bunscn).  To  detect  Li  in  sili- 
cates, the  powdered  mineral  is  treated  with 
HFAq,  the  liquid  is  poured  off,  and  the  residue 
is  evaporated  with  addition  of  a  little  H.^SOj ; 
the  residue  is  extracted  with  absolute  alcohol,  and 
the  liquid  is  evaporated  to  dryness  ;  the  residue 
is  again  treated  with  absolute  alcohol,  and  this 
solution  is  again  evaporated,  and  the  residue 
(rijmgm.  is  sulKcient)  is  examined  in  the  spec- 
troscope; if  the  mineral  is  non-siliceous,  the 
treatment  with  HFAq  may  bo  omitted.  Li  is 
estimated  in  the  form  of  Li._,SO,|. 

Lithium,  antimonate  of.  LiSbOj.  By  adding 
LiCl  to  KSb03A(i  (c/.  Antimonates,  vol.  i. 
p.  285). 

Lithium,  borate  of.  Li.B^O,,  and  hydrates 
with  5H,0,  GH.O,  and  lOH.O  ;  by  adding'Li.CO., 
to  boric  acid  solution  (Arfvedson,  A.  Ch.  [2J  10, 
82  ;  Filsinger,  Ar.  Ph.  [3]  8,  198  ;  cf.  Bokates, 
vol.  i.  p.  529). 

Lithium,  borofluoride  of.  By  double  decom- 
position betwccni  l!a(J'>F|)._.Aq  and  Li._.SOjAq  and 
evaporation  at  40-',  large  deliquescent  prisms  are 
obtained,  si.  sol.  water ;  these  crystals  are  pro- 
bably LiBF,,  but  they  have  not  been  accurately 
examined  (Berzelius).  ■' 
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Lithium,  bromide  of.  LiBr.  H.P.  [Li,Bi',A.q] 
=  91,310  {Th.  3,  227);  [LiBr.Aq]  =  11,350  (Bo- 
clisko,  J.  B.  1889.  [1]  7).  8.G.  3-102  at  17° 
(Clarke,  Am.  S.  [3]  13,  293).  A  white  crystal- 
line, very  deliquescent,  mass.  Obtained  by  dis- 
solving LijCOj  in  HBrAq  and  evaporating 
(Troost,  A.  Ch.  [3]  51,  103) ;  or  by  ppg.  excess 
of  CaBr.^Aq  by  KXO3,  after  24  hours  adding 
enough  Li.CO^  to  ppt.  all  the  Ca,  filtering,  and 
evaporating  (Klein,  A.  128,  239).  S.  143  at  0°, 
196  at  34^  222  at  59°,  244  at  82°,  270  at  103° 
(Kremers,  P.  103,  65). 

Lithium,  chloride  of.  LiCl.  S.G.  2-074  at 
3-9°  (Schroder,  P.  106,  226),  1-998  at  0°,  1-515 
at  M.P.  (Quincke,  A.  138,  141) ;  S.G.  fused  1-575 
(Wernicke,  P.  138,  141).  H.F.  [Li.Cl]  =  93,810  ; 
[Li,Cl,Aq]  =  102,250  (Th.  3,  227).  S.H.  -282 
(Kegnault). 

Preparation. — 1.  By  dissolving  LiXO.,  in 
HClAq  and  evaporating.— 2.  By  decomposing 
Li.SOjAq  by  BaCl^Aq,  filtering  from  BaSO.,,  and 
evaporating. 

Properties. — Crystallises  from  aqueous  solu- 
tion in  regular octahedra;  verydeliquescent.more 
so  than  CaCl.^;  tastes  like  NaCl;  melts  at  dark-red 
heat  to  a  clear  liquid,  which  gives  off  some  CI 
and  becomes  alkaline  when  heated  for  a  long 
time  in  the  air ;  the  same  change  occurs  to  a 
slight  extent  when  LiClAq  is  evaporated.  E. 
sol.  alcohol,  also  in  a  mixture  of  ether  and  alco- 
hol in  which  KCl  and  NaCl  are  nearly  insoluble. 
Volatilised  at  white  heat.  S.  63-7  at  0°,  80-7  at 
20°,  104-2  at  65°,  115  at  80°,  129  at  96°,  139  at 
140°,  145  at  160°,  Gerlach  {Fr.  8,  279)  gives 
the  following: — 


S.G.  LiOAq  P.c.  LiCI 

1-006  1 
1  030  5 
1-058  10 
1-086  15 
1-117  20 


S.G.  LiCI.A.q  P.c.  LiCI 
1-148  25 
1-182  30 
1-219  35 
1-256  40 


B.P.  of  saturated  LiClAq=  171°  (Kremers,  P. 
103,  65). 

Reactions. — 1.  Heated  in  air  for  some  time 
is  partially  decomposed  with  evolution  of  CI ; 
residue  is  alkaline  (Schulze,  J.pr.  [2]  21,  407). 
Evaporation  of  LiClAq  is  accompanied  by  slight 
decomposition. — 2.  Completely  decomposed  by 
heating  in  steam,  with  evolution  of  HCl ;  decom- 
position is  rapid  in  presence  of  silica,  but  is 
prevented  by  admixture  of  NH,C1  (Kunheim,  /, 
1861.  149). 

Combinations. — 1.  With  water  to  form  two 
hydrates.  (1)  LiC1.2H.^0  ;  obtained  as  quadratic 
crystals  by  evaporating  LiClAq  under  10°.  Dried 
between  paper,  the  crystals  become  opaque  and 
powdery  ;  when  warmed,  melts  in  water  of  crys- 
tallisation, then  solidifies,  and  then  the  dry 
LiCI  melts  again  at  red  heat;  (2)  by  evapo- 
rating a  solution  of  LiCI  in  aqueous  alcohol, 
Kammelsberg  obtained  the  monohydrate 
LiCl.H.O  (P.  06,  79).— 2.  With  alcohol  to  form 
LiC1.2C.HgO,  and  with  mcthylic  alcohol  to  form 
2LiC1.3CH|0  ;  obtained  by  evaporating  solution 
of  LiCI  in  the  respective  alcohols  (Simon,  J.  pr. 
[2]  20,  371).— 3.  With  pZaiiwic  chloride,  to  form 
Li.PtClt.6H.,0 ;  orange-red  salt,  sol.  in  water, 
alcohol,  and  ether-alcohol. 

Lithium,  chromate  and  dichromate  of;  v. 
vol.  ii.  pp.  155,  157. 


Lithium,  fluoride  of.  LiF.  Sm.all  cry.^tal- 
line  tablets  ;  by  dissolving  excess  of  LijCO^  in 
HFAq,  filtering,  and  evaporating.  Slightly  sol. 
in  water ;  melts  at  red  heat  (Berzelius,  A.  1, 
17).  S.G.  2-295  at  21-5°  (Clarke,  Am.  S.  [3J 
13,  292).  By  solution  of  LiF  in  HFAq  and  eva- 
poration, crystals  of  LiF.HF  are  obtained  ;  when 
heated  LiF  and  HF  are  formed.  Fliickiger  {A, 
87,  261)  describes  the  double  salt  2LiF,SbF3. 
LiP  combines  with  SiF,  to  form  the  silica - 
fluoride  Li^SiF^  (v.  Lithtou,  silicofluouide 
OF,  p.  151). 

Lithium,  haloid  compounds  of.  Lithium 
combines  directly  with  the  halogens  ;  the  haloid 
compounds,  LiX,  are  generally  prepared  by  dis- 
solving Li.,CO.,  in  the  respective  acids  and  eva- 
porating. As  the  V.D.  of  none  of  the  compounds 
has  been  determined,  their  molecular  weights 
are  not  known  with  certainty ;  but  from  the 
close  similarities  between  compounds  of  Li,  K, 
Na,  and  Cs  there  can  be  little  doubt  that  the 
formula  LiX  (X  =  F,  CI,  Br,  I)  expresses  the 
composition  of  the  molecules  of  the  haloid 
compounds  of  Li. 

Lithium,  hydrosulphide  of.  ?LiSH.  Ob- 
tained by  reducing  Li.^SO.,  by  C,  and  passing 
H.^S  into  a  solution  of  the  product.  Only  known 
in  solution  (Berzelius,  P.  6,  439).  Thomsen 
gives  H.F.  [Li,  S,  H,  Aq]  =  60,120  {Th.  3,  227). 

Lithium,  hydroxide  of.  LiOH.  Obtained  by 
boiling  Li.,CO.,  with  CaOAq  in  a  silver  dish  (I't 
cannot  be  used  as  it  is  acted  on  by  LiOH),  fil- 
tering, evaporating,  and  heating  to  100°  ;  better 
b.V  ppg-  LijSO^Aq  by  an  equivalent  quantity  of 
BaOAq,  filtering,  evaporating,  and  heating  to 
100°.  Also  obtained  by  dissolving  Li.^O  (q.  v.) 
in  H^O  and  evaporating.  Thomsen  {TJt.  3, 
227)  gives  H.F.  [Li,  O,  H,  Aq]  =  117,440  ;  and 
heats  of  neutralisation  [2LiOHAq,  H^SO'Aq] 
=  31,290;  [2LiOHAq,  H-CFAq]=  27,700.  Beke- 
toff  {131.  41,  312)  gives  [Li-O,  Aq]  =  13,000  (to 
formLiOHAq). 

A  white  crystalline  mass  which  melts  when 
heated,  without  decomposition ;  sol.  in  w  ater, 
but  less  so  than  KOH  or  NaOH;  insol.  in  ether- 
alcohol.  Gmelin  obtained  small  crystals  of 
LiOH  by  evaporating  a  solution  in  vacuo;  ac- 
cording to  Muretow  {B.  5,  331)  the  crystals 
are  a  hydrate  of  lithium  hydroxide, 
LiOH.H.O  (c/.  Dittmar,  S.  C.  I.  7,  730). 

Lithium,  iodide  of.  Lil.  Obtained  by  satu- 
rating HIAq,  containing  a  little  H.iPO,,  with 
LijCO  „  warming  the  ppd.  Li^POj  with  Bal.,  and  a 
trace  of  H^SO,,  filtering,  adding  enough  Li^CO,  to 
decompose  excess  of  BaL,  present,  filtering  again, 
evaporating,  crystallising,  and  drying  by  pres- 
sure between  filter  paper  (Liebig,  A.  121,  222). 
Liebig  (I.e.)  also  recommends  to  neutralise  halt 
of  an  HI  solution  containing  a  little  H,|PO.,  by 
BaO  or  CaO,  to  add  the  other  half  of  the  acid, 
neutralise  by  LiXO^,  filter  from  Ba  or  Ca  phos- 
phate and  evaporate.  The  crystals  are  gene- 
rally yellowish  from  a  little  separated  I ;  this  i3 
removed  by  quickly  pressing  between  filter 
paper.  Lil  forms  small,  colourless,  deliquescent 
crystals.  S.G.  3-485  at  23°  (Clarke,  Am.  S.  [3] 
13,  29.3).  H.F.  [Li,  I,  Aq]  =  76,100  (Th.  3,  227). 
S.  151  at  0°,  104  at  19°,  179  at  40°,  200  at  59°, 
263  at  75°,  435  at  80°,  476  at  99°,  588  at  120° 
(Kremers,  P.  103,  65).  By  evaporating  a  solu- 
tion of  LiXOa  in  HIAq  oyer  H^SOj,  Ram- 
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melsberg  obtained  the  hydrate  LiI.3H.,0 
(!'.  GO,  79). 

Lithium,  oxide  of.  Li.O.  Obtained  by  burn- 
ing small  quantiticsof  Li,  in  a  small  iron  vessel, 
in  dry  0  at  200°,  cooling  in  O,  and  heating  in 
the  air  to  decompose  Li  peroxide  (Troost,  A.  Ch. 
[3]  51,  103).  Also  prepared  by  heating  LiXO^ 
with  C  in  a  Pt  crucible  ;  and  by  heating  LiNO^ 
to  redness  in  a  Ag  dish,  best  mixed  with  Cu 
turnings  (H.  Miiller,  J.  j^r.  58,  148). 

A  white  crystaUine  solid;  S.G.  2-102  at  15° 
(Brauner  a.  Watts,  P.  M.  [5]  11,  60).  Not  de- 
composed by  heating  with  C  or  Fe.  Does  not 
act  on  Pt  at  high  temperatures  ;  corrosion  of  the 
Pt  vessel  in  the  preparation  of  Li.^O  indicates 
the  presence  of  1U\,0  or  Cs.^O.  Eeacts  with  CI, 
S,  and  P.  Heated  in  O,  Li.^0  is  superficially 
changed  to  peroxide.  Thomsen  gives  [Li.„0,Aq] 
=  166,520  ('i'/i.  3,  227);  and  Beketoff  {Bl.  41, 
312)  gives  [Li  .O.Aci]  =  13,000 ;  hence  [Li,„0] 
=  153,620. 

Lithium  peroxide  is  said  to  be  formed  by 
heating  Li.^O,  or  Li.^COj,  for  some  time  in  air  or 
0,  but  to  be  decomposed  at  a  little  above  the 
temperature  of  formation. 

Lithium,  phosphide  of.  According  to  Troost 
(A.  Ch.  [3]  51,  103)  Li  and  P  combine,  when 
heated  together,  to  form  a  brown  substance 
which  is  decomposed  by  water  with  evolution 
of  inflammable  P  hydride. 

Lithium,  silicofluoride  of.  Li.,SiF„2II.,0. 
Transparent  monoclinio  crystals  ;  obtained  by 
adding  H.jSiF,.Aq  to  Li  acetate  or  carbonate, 
evaporating,  treating  the  residue  with  water, 
filtering,  and  crystallising  (Stolba,  J.pr.  91, 456). 
S.  52-6  at  ordinary  temperature  ;  sol.  alcohol, 
insol.  ether.  S.G.  2-33.  Dehydrated  at  100° ; 
melts  at  a  higher  temperature  with  evolution  of 
SiF^. 

Lithium,  salts  of.  Comjwunds  produced  hy 
replacing  II  of  acids  by  Li.  The  Li  salts  belong 
to  one  series  Li,X  where  X  =  2C1,  2N0„  SOpCO^, 
gPO„  &c. ;  they  are  generally  obtained  by  dis- 
solving Li.^CO^  in  the  different  acids  ;  some  are 
prepared  by  double  decomposition  from  LiCl 
or  Li.^SOj.  Most  of  the  salts  of  Li  are  sol.  in 
water,  but  Li.,PO,  and  LiXO.,  are  considerably 
less  sol.  than  the  corresponding  salts  of  the 
other  alkali  metals;  LiOH  is  also  less  soluble 
than  the  other  alkalis  (cf.  Alkalis,  metals  of  the, 
vol.  i.  p.  114).  Few,  if  any,  basic  salts  of  Li  are 
known .  The  chief  Li  salts  are  the  following  (i'.  Car- 
bonates, Nitrates,  Sulphates,  &o.)  :  Antimonato, 
arsenate,  borates,  bromate,  carbonate,  chlorate, 
chromatcs,  dithionate,  hypochlorite,  hypophos- 
pihitc,  ioclate,  nitrate  and  -ite,p>erchlorate,  perio- 
datc,  phosphates,  selenate  and  -ites,  silicates,  sul- 
phates and  -itc,  tellurate  and  -ite,  thio-arsenate. 

Lithium,  sulphide  of.  Li^S.  Li  and  S 
combine  when  heated  together ;  the  solution  in 
water  is  yellow  from  presence  of  polysulphides. 
Li._,S  is  obtained  by  reducing  Li.^SOj  by  an 
equivalent  quantity  of  C  at  full  red  heat ;  excess 
of  C  makes  the  product  pyrophorio  (Berzelius, 
P.  6,  439).  Naudin  a.  Montholon  (G.  It.  83,  58) 
say  that  Li.^S  may  be  prepared  by  the  long- 
continued  passage  of  H.S  through  Li._,CO.,  sus- 
jiended  in  water.  Li.,S  is  easily  sol.  water  and 
alcohol.    [Li,,  S,  Aq]  =  115,260  '{Th.  3,  227). 

Lithium  polysulphides  are  said  to  be 
obtained  by  melting  LiOH  with  S  (Vauquelin, 


A.  Ch.  7,  284)  ;  they  closely  resemble  the  poly- 
sulphides of  the  other  alkali  metals. 

Lithium,  sulphydrate  of;  v.  Ijitiiium,  iiy- 

DROSULPIIIDE  OF,  p.  150.  M.  M.  P.  M. 

LITHO-BILIC  ACIB  C^.Hj.O,.  [199°J  Oc 
curs,  together  with  lithofellic  acid,  in  Oriental 
bezoar,  and  is  prepared  by  decomposing  the 
barium  salt  with  hydrochloric  acid  and  re- 
crystallisation  from  alcohol.  Long  pale-yellow 
needles;  insol.  water,  v.  sol.  alcohol,  m.  sol. 
ether.  Its  alcoholic  solution  is  dextrorotatory. 
It  resembles  lithofellic  and  the  biliary  acids 
in  its  behaviour  with  Pettenkofer's  reaction  and 
its  distillation  products  (Roster,  G.  9,  462  ; 
Grattarola,  J.  1880,  831).— BaA'.Oaq.  Ppd.  by 
adding  BaClj  to  a  warm  aqueous  solution  of 
crude  sodium  lithofellate ;  usually  a  yellowish 
semi-transparent  resin ;  was  obtained  on  one 
occasion  in  minute  monoclinic  crystals. 

LITHOFELLIC  ACID  C„„H3,0^.  [205°].  S. 
(alcohol)  3-4  at  20° ;  15  at  78°.  S.  (ether)  -225 
at  20°  (Gobel).  [a]n  =  13-8  at  9-5°  (independent 
of  concentration).  Forms  the  chief  constituent 
of  some  kinds  of  Oriental  bezoars  (Giibel,  A.  39, 
237  ;  Ettling,  A.  39,  242  ;  Wohler,  A.  41,  150  ; 
Heumann,  A.  41,  303 ;  Malaguti  a.  Sarzeau, 
C.R.  15,  518).  The  finely -powdered  bezoars  are 
extracted  with  boiling  alcohol,  and  the  solution 
evaporated.  The  crude  acid  then  deposited  is 
converted  into  sodium  salt,  and  then  into  the  Ba 
salt.  On  recrystallising,  barium  lithobilafe  re- 
mains undissolved,  and  the  solution  of  barium 
lithofellate  is  then  decomposed  by  HCl  (Eoster, 
G.  9,  364).  Minute  hexagonal  crystals  (con- 
taining aq)  (Hoppe-Seyler,  Virchow's  Arch.  25, 
528  ;  Grattarola,  J.  1880,  831).  Insol.  water. 
Dextrorotatory.  Its  salts  are  also  dextro- 
rotatory, somewhat  bitter  in  taste.  On  distilla- 
tion it  gives  off  aromatic  fumes. 

Reactions. — 1.  When  heated  with  sugar  and 
H^.SO,,  it  gives  a  crimson  colour  (Pettenkofer's 
reaction)  (Strecker,  A.  67,53).— 2.  Boiling  HClAq 
resinifies  it. — 3.  Hot  nitric  acid  gives  a  yellow 
acid,  C._,,|H,^,(N0.J;03,  which  may  be  crystallised 
from  HOAc. 

Salts.— The  sodium  salt  forms  a  pale- 
yellow  gummy  mass,  exceedingly  sol.  water  and 
alcohol  [«]b=  4-18-16  at  14-5°.— BaA',  lOaq  : 
large  prisms,  sol.  boiling  water  and  alcohol. 
[a]n=  +  19-7  at  15°.— AgA':  flocculent  pp. 

LITHOSPERMUM  ERYTHRORHIZON  (M. 
Kuhara,  C.J.  35,  22).  The  Japanese  prepare  a 
dye  called  Shikon  or  Tokio  purple  from  the  root 
of  this  plant.  The  colouring  matter  may  be  ex- 
tracted by  exhausting  successively  with  water 
and  alcohol.  Lead  subacetate  is  added  to  the 
latter  extract,  and  the  purple  \yp.  washed  and 
decomposed  by  aqueous  H,S.  The  dye  is  ex- 
tracted from  the  dried  pp.  by  means  of  alcohol.  It 
is  resinous  with  green  lustre.  Its  composition 
may  be  represented  by  C,„H.,„0,|,.  Its  alcoholic 
solution  is  purple,  and  shows  an  absorption 
spectrum  similar  to  that  of  alkanet.  Alkalis 
turn  the  solution  blue ;  acids  turn  it  red.  Baryta 
gives  a  purple  pp.  C,„H,sBa0|„.  The  dye  is  readily 
oxidised  to  a  brown  scaly  substance,  C,,|,H.,„0|,,. 
Bromine  forms  a  product  of  substitution, 
C.,„H.„Br50,„.  With  PCl^  it  forms  a  black  resin- 
ous body,  C,„n.„C!.,0,„. 

LITHURIC'  ACID  C,,,H,„NO,  (?).  [205°]. 
Occurs  as   magnesium   salt  in  some  urinary 
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calculi  of  oxen  (Roster,  A.  165,  104).  Slender, 
silky  needles.  M.  sol.  boiling  water  and  alcohol. — 
MgA'j :  minute  monoclinic  prisms ;  m.  sol. 
boiling  water,  v.  si.  sol.  cold  water,  insoluble  in 
alcohol. 

LITMUS.  Obtained  chiefly  from  various 
species  of  Roccclla,  Variolaria,  and  Lecanora, 
the  same  lichens  that  yield  archil.  The  blue 
colouring  matter  appears  to  be  developed  by 
fermentation  after  the  mass  has  been  treated 
with  alkaline  carbonate  (G61is,  Rev.  Scient.  6, 
50  ;  J.  Ph.  24,  277). 

When  2  pts.  of  Roccella  tinctoria  and  1  pt. 
of  K2CO.,  are  repeatedly  moistened  with  a  solu- 
tion of  ammonium  carbonate,  the  mass  acquires 
a  fine  blue  colour  in  forty  days.  The  mass  is 
then  mixed  with  chalk  and  gypsum. 

According  to  Kane  {T.  1840,  298),  litmus 
contains  azolitmin,  spaniolitmin,  erythrolein, 
and  erythrolitmin.  Azolitmin  is  a  reddish- 
brown  amorphous  powder,  which  dissolves  in 
ammonia  with  blue  colour,  and  forms  blue  and 
violet  lakes.  Spaniolitmin  was  not  isolated  by 
Kane,  but  appeared  to  be  light  red.  According 
to  Kane,  erythrolein  is  a  red  viscid  mass,  form- 
ing a  purple  solution  in  ammonia,  while  ery- 
throlitmin forms  deep-red  crystalline  grains, 
forming  a  purple  solution  in  ammonia.  The 
method  employed  by  Kane  to  isolate  these  sub- 
stances is  as  follows  :  Litmus  is  exhausted  with 
boiling  water,  the  residue  is  acidified  by  HCl, 
again  washed,  and  then  boiled  with  alcohol. 
The  alcoholic  solution  is  evaporated  to  dryness, 
and  the  residue  extracted  with  ether,  which 
leaves  erythrolitmin  undissolved.  The  ether 
leaves  erythrolein  on  evaporation.  The  reddish- 
brown  powder  left  after  boiling  with  alcohol  is 
impure  azolitmin. 

De  Luynes  (G.  R.  59,  49),  by  heating  orcein 
with  aqueous  NH3  and  Na.^CO.,  at  70°,  obtained 
a  blue  substance,  which  he  regarded  as  the  blue 
colouring  matter  of  litmus. 

According  to  Wartha  {B.  9,  217),  cold  alcohol 
extracts  from  litmus  a  red  substance,  which  is 
not  affected  by  acids,  and  the  residue  yields  to 
water  the  blue  colouring  matter.  If  the  aqueous 
extract  be  evaporated,  and  the  residue  treated 
with  absolute  alcohol  and  some  HOAc,  a  scarlet 
dye,  turned  purple  by  NH.,,  is  extracted,  while 
the  residue  is  the  pure  litmus-blue,  left  as  a 
brown  powder. 

A  blue  ethereal  extract  of  litmus  shows  an 
absorption-band  at  D  ;  a  red  ethereal  extract 
shows  an  absorption-band  extending  to  E  (Vogel). 

An  aqueous  solution  of  litmus,  kept  in  a 
closed  vessel,  gradually  becomes  decolourised. 
This  is  due  to  the  action  of  a  micrococcus, 
which  reduces  the  colouring  matter  to  a  leuco- 
derivative,  which  is  readily  re-oxidised  by  air 
(Dubois,  Bl.  r2]  49,  903  ;  cf.  Bellamy,  J.  Ph.  [5] 
18,  433). 

According  to  Forster  (Fr.  28,  428),  litmus  is 
best  purified  by  exhausting  with  alcohol  in  the 
cold,  digesting  with  water,  filtering,  and  evapo- 
rating. The  residue  is  dissolved  in  water,  filtered, 
and  ppd.  by  a  mixture  of  alcohol  and  HOAc. 
The  pp.  is  washed  with  alcohol,  and  the  solu- 
tion, ppn.,  and  washing  repeated  as  long  as  any 
reddish  violet  substance  is  removed  thereby. 
The  pp  is  then  dried,  dissolved  in  water,  the 
solution  filtered  and  ppd.  by  feebly  ammoniacal 


alcohol.  The  pp.  is  finally  washed  with  alcohol 
and  dried. 

LIVER  OF  SULPHUR.  A  name  formerly 
applied  to  a  mixture  of  the  polysulphides  of 
potassium,  obtained  by  heating  together  K.COj 
and  S  in  a  closed  vessel  {v.  Potassidm,  sulphides 
of). 

LIXIVIATION.  The  application  of  water  to 
solid  mixtures,  for  the  purpose  of  extracting  the 
soluble  parts. 

LOBARIC  ACID  C„H„0,.  A  resinoid  acid 
obtained  by  extracting  the  lichen  Lobaria  adusta 
with  ether  (Knop,  C.  C.  1872,  172).  Warty 
masses,  made  up  of  thin  plates.  Insol.  water 
and  baryta-water.  In  aqueous  or  alcoholic  NH3 
it  forms  colourless  solutions,  which  turn  rose- 
red  on  exposure  to  air.  KOHAq  forms  a  yellow 
solution,  turning  brown  on  evaporation. 

LOBELINE.  An  alkaloid  existing  in  Lobelia 
inflata  (Bastick  a.  Procter,  Ph.  10,  270,  450). 
Obtained  by  extracting  the  leaves  with  dilute 
acetic  acid,  and  ppg.  with  magnesia.  Thick, 
oily  mass,  decomposed  by  heat.  V.  sol.  water, 
alcohol,  and  ether.  Narcotic.  Forms  crystal- 
line salts  with  HCl,  HNO.„  H,SO^,  and  oxalic 
acid.    Its  solutions  are  ppd.  by  tannin. 

Lobelia nicotiancBfolia  contains  also  a  second 
alkaloid,  dissolved  by  CHCI3  from  solutions 
made  alkaline  by  NHj.  It  resembles  lobeline  in 
physiological  action,  and,  like  it,  exhibits  no 
characteristic  colour  reactions  (Dragendorff  a. 
von  Eosen,  C.  C.  1886,  873). 

LOGANIN  C^R^O.^.  [215°].  A  glueoside 
found  by  Dunstan  and  Short  (Ph.  [3]  14,  1025) 
in  the  pulp  in  which  the  seeds  of  Strychnes  mix 
vomica  are  embedded.  Extracted  by  alcohol- 
chloroform,  and  recrystallised  from  alcohol. 
Prisms.  V.  sol.  water  and  alcohol,  less  sol. 
ether,  CHCI3,  and  benzene.  The  aqueous  solu- 
tion is  not  ppd.  by  reagents  for  alkaloids,  nor  by 
lead  acetate  or  AgNO.,.  Not  coloured  by  FeCl,, 
HNO3,  or  H,SO,  and  K,Cr,,0,.  Cone.  H,s6^ 
gives  a  red  colour  on  warming,  changing  to 
purple.  Loganin  does  not  reduce  Fehling's 
solution.  Boiling  dilute  H^SO^  splits  it  up  into 
glucoseandloganetin.  Loganetinis  sol.  water 
and  alcohol,  less  sol.  ether  and  CHCla.  It  also 
gives  a  purple  with  H„S04. 

LOKAONIC  ACID  "C.^H^Av  (K.)  or  C^.H^Ai 
(C.  a.  G.)  Lokain.  The  colouring  matter  of 
Chinese  green,  obtained  from  the  berries  of  the 
buckthorn  (Riiamnus  zUilis),  contains  lokaonic 
acid  (Kayser,  B.  18,  3417  ;  cf.  Cloez  a.  Guignet, 
J.  1872,  1068).  Lokao,  the  commercial  article, 
consists  of  calcium  and  aluminium  lokaonates. 
It  is  decomposed  by  boiling  with  ammonium 
carbonate,  and  on  adding  alcohol  to  the  filtrate 
ammonium  lokaonate  is  ppd.  This  is  de- 
composed by  oxalic  acid.  Lokaonic  acid  is  a 
deep-blue  or  bluish-black  mass,  which  exhibits 
metallic  lustre  when  rubbed.  It  is  insol.  water, 
alcohol,  ether,  and  chloroform.  In  aqueous 
alkalis  it  forms  a  blue  solution,  changed  to  red 
by  mild  reducing  agents,  such  as  H.^S.  Boiling 
dilute  H^SOj  splits  it  up  into  a  sugar,  lokaose, 
and  lokanic  acid. 

Salts.— NHjHA"  (at  100^):  deep-blue  pp., 
with  bronze  lustre  when  dry ;  sol.  water,  insol. 
alcohol. —  (NH|),A":  similar  to  the  preceding. 
Begins  to  lose  NHj  at  40^.-  -K^A" :  dark-bhia 
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powiler. — BaA"  (at  100')  :  deep-blue  powder, 
iiisol.  water.— PbA"  (at  100  ) :  blue-black  pp. 

Lokanic  acid  C.„;H,|,;0.,|  (K.)  or  C|«n,„0|„ 
(C.  a.  G.).  Lokaetin.  Obtained  by  boiling 
lokaonic  acid  with  dilute  H._,SOj,  dissolving  the 
pp.  in  NH.|Aq,  and  ppg.  with  oxalic  acid.  Violet- 
black  crystalline  powder,  which  exhibits  a  bronze 
lustre  when  rubbed.  Insol.  water,  alcohol, 
ether,  and  clilorolorm.  Alkalis  form  a  violet 
solution.  At  120°  it  becomes  C.„-H.||0._,„.  Cone. 
H,^SO|  dissolves  it  in  the  cold,  and  on  adding 
water  a  reddish-brown  powder,  C.„jH.,,.0|,j,  is  ppd. 
This  dissolves  in  NH.|Aq,  and  the  solution  gives, 
with  BaCl.,,  a  reddish-brown  pp.,  BaC.|,.Ho|0|,.. 
Lokanic  acid  is  decomposed  by  boiling  cone. 
KOHAq  into  phloroglucin  and  delokanic  acid. 
Hot  dilute  nitric  acid  forms  nitro-phloroglucin. 

Salts.-NH,HA"  (dried  at  100") :  "bluish- 
black  powder,  sol.  water,  insol.  alcohol.  Dyes 
cotton,  silk,  and  wool  deep  violet  without  mor- 
dant. Mixed  with  Na._,S.^O.,  it  dyes  cotton  a  per- 
manent sky-blue  (C.  a.  G.).-— BaA"  (dried  at 
lOO'"') :  blue-black  powder,  insol.  water  and  alco- 
hol.—PbA"  :  deep-blue  powder,  insol.  water  and 
alcohol. 

Delokanic  acid  CirH.jOg.  Formed  as  above. 
Brown  powder,  insol.  water,  sol.  alcohol.  Its 
solution  in  alkalis  is  cherry-red.  It  reduces 
Fehling's  solution  with'difficulty  in  the  cold. 

Lokaose  C^Hi^O,,.  A  sugar  formed  by  hydro- 
lysis of  lokaonic  acid.  It  reduces  chloride  of 
gold  and  Fehling's  solution  in  the  cold.  It  re- 
duces half  as  much  CuO  as  glucose. 

LOPHINE  V.  vol.  i.  p.  474. 

LOTURINE.  [234°].  Occurs  to  the  extent 
of  "24  p.c,  together  with  -02  p.e.  of  colloturine 
and  -Oi;  p.c.  of  loturidine,  in  lotur  bark  from 
Sijmplocos  raccinosa,  growing  in  India  (Hesse, 
li.  11,  1542).  The  alkaloids  are  extracted  from 
the  bark  by  hot  alcohol,  and  are  converted  into 
acetates.  Loturine  and  colloturine  are  ppd.  from 
the  neutral  solution  by  potassium  sulphocyanide, 
leaving  loturidine  in  solution.  The  crystalline 
pp.  is  decomposed  by  Na^CO.,,  and  the  alkaloids 
are  extracted  with  ether  and  recrystallised  from 
alcohol.  The  ellloresccnt  crystals  of  loturine 
are  separated  mechanically  from  the  non-elUor- 
escent  crystals  of  colloturine. 

Properties. — Long  prisms.  May  be  sublimed. 
Insol.  water,  sol.  alcohol,  acetone,  ether,  and 
chloroform.  Its  acid  solutions  exhibit  violet 
fluorescence.  It  gives  no  colour  with  FeCl,,  cone. 
H.^SOj,  HNO.,,  or  bleaching  powder  followed  by 
ammonia.  Its  hydrochloride  forms  white 
prisms.  The  hydrochloride,  nitrate,  and 
chromate  crystallise  in  needles.  The  platino- 
chloride  is  a  yellow  pp. 

Colloturine.  Long  prisms  ;  may  be  sublimed. 
Its  solutions  in  aqueous  HCl  and  H.SO,,  fluoresce 
violet.  Its  aurochloride  is  a  yellow  amor- 
phous pp. 

Loturidine.  Extracted  from  the  filtrate  from 
the  ppd.  sulphocyanides  of  loturine  and  col- 
loturine by  adding  NH,  and  shaking  with  ether. 
Yellowish-brown  amorphous  mass.  Forms  amor- 
phous salts.  Its  solutions  in  dilute  mineral  acids 
fluoresce  violet. 

LOXOPTERYGINE  C,,H,,N,0,.  [81°].  Occurs, 
together  with  another  alkaloid  and  tannin,  in  red 
Quebracho  bark  from  Loxoptenighim  Lorrntzii 
(Hesse,  A.  211,  274).    Extracted  by  alcohol; 


the  alcoholic  solution  being  evaporated,  the 
residue  tieated  with  acpieous  Na(jH  and  the 
alkaloids  extracted  with  ether.  The  acetic  acid 
solution  of  the  alkaloids  is  mixed  with  potassium 
sulphocyanide, which  ppts.  one  alkaloid  and  leaves 
the  loxopterygine  in  solution,  whence  it  is  ppd. 
by  ammonia.  White  amorphous  mass,  si.  sol. 
cold  water,  v.  sol.  alcohol,  ether,  chloroform,  and 
benzene.  Its  solutions  exhibit  alkaline  reaction. 
Tastes  intensely  bitter.  Cone.  H.^SO.,  and  a  little 
K.,Cr.,0-  gives  a  violet  colour. 

"  LUPANINE  C,,H,,N,0.  Occurs  in  the  seeds 
of  the  blue  lupine  {Lupimis  angustifolius),  from 
which  it  is  extracted  by  alcohol  containing  HCl 
(Hagen,  A.  230,  370).  Viscid  yellow  liquid  with 
green  fluorescence,  characteristic  smell,  and  very 
bitter  taste.  SI.  sol.  water,  but  separates  on 
warming  ;  m.  sol.  cold  alcohol,  v.  sol.  ether  and 
chloroform.  Not  volatile  with  steam.  Strongly 
alkaline,  fuming  with  HCl. 

Salts.-B'HC12aq.  [127°].  M.  sol.  water 
and  alcohol,  insol.  ether.  The  base  is  set  free 
from  this  salt  by  KOH  but  not  by  NH,,. — ■ 
B'HIl'i'aq:  yellow  crystals  (from  hot  water),  sol. 
CS.,,  insol.  alcohol  and  ether.— B'HCyS  .Jaq  :  pale 
yellow  crystals  ;  v.  sol.  hot  alcohol,  si.  sol.  water, 
insol. ether.— B'H,PtCl„3'aq.—B'HAuCl.,:  splen- 
did yellow  needles,  si.  sol.  ether,  insol.  water  and 
alcohol. 

Mcthijlo-iodidcWMel.  [215°].  Crystals, 
si.  sol.  water,  insol.  alcohol  and  ether.  The 
methylo-hydroxide  is  formed  by  treatment  with 
Ag.,0  but  not  with  KOH. 

'Mcthijlo-cliloride  B'MeCl  2aq.  [128°]. 
Extremely  deliquescent  crystals,  insol.  ether. — • 
B'MeHPtCl,^aq  :  red  crystals,  insol.  ether,  si.  sol. 
alcohol.  —  B'MeAuClj  jAuClj  :  lemon-yellow 
needles. 

LUPETIDINE  V.  Di-methyl-pyridine  iiexa- 

HYDRIDE. 

LUPINIDINE  V.  LupiNiNE. 

LUPININ  C,,,H,,,0„.  LupUiiin.  A  glucoside 
in  the  buds  of  the  yellow  lupine  (Lupinus  lutciis). 
Extracted  by  50  p.c.  alcohol  (Schulze  a.  Barbieri, 
B.  11,  2200).  Slender  yellowish-white  needles 
(containing  7aq).  SI.  sol.  water  and  alcohol. 
Alkalis  form  a  deej)  yellow  solution.  Its  am- 
moniacal  solution  gives  a  lemon-yellow  pp.  with 
lead  acetate.  Boiling  with  water  or  dilute  acids 
splits  it  up  into  glucose  and  lupigenin. 

lupigenin  C|,H|.;0„.  Formed  as  above. 
Minute  yellow  needles,  insol.  water,  si.  sol.  alco- 
hol. Forms  a  deep-yellow  solution  in  aqueous 
NH.,.  —  NH|A' aq :  lemon-yellow  powder. 

LUPININE  C,,H,„N,0,-  [08°].  (25G°).  An 
alkaloid  in  the  seeds  of  the  yellow  lupine  (Lii- 
pimis  liiteus),  and  extracted  by  alcohol  contain- 
ing HCl,  The  extract  is  evaporated  to  a  syrup, 
treated  with  KOH,  and  shaken  with  light  petro- 
leum. The  petroleum  is  shaken  with  aqueous 
HCl,  the  solution  treated  with  KOH,  and  the 
alkaloid  extracted  by  ether,  from  which  it  is  re- 
crystallised  (Baumcrt,  L.  V.  27,  15  ;  cf.  Beyer, 
L.  V.  14,  IGl  ;  V.  also  lupinidine,  infra). 

Properties. — Trimetric  crystals ;  may  be  dis- 
tilled in  a  current  of  hydrogen.  Tastes  bitter. 
V.  sol.  cold  water  and  alcohol,  less  sol.  hot 
water;  v.  sol.  benzene,  chloroform,  and  CS.^. 
Strong  base;  liberating  NH,,  from  its  salts  and 
fuming  with  HCl.  In  its  solutions  tannin  gives 
a  llocculcnt  pp.;  phospho-molybdic  and  plios- 
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pltotungstlc  acids  give  yellow  pps. ;  iodine  gives 
a  dirty  brownish-red  pp. 

Bcactions.  —  1.  HI  gives  C.,iH5„N.,0J... — 
2.  With  fuming  HCl  at  200°  it  forms  anhydro- 
lupinine  CiH^gN^O  and  finally  di-anhydro-lupin- 
ine  CjiH^X  (Baumert,  A.  214,  366).— 3.  F.fl^ 
heated  with  the  hydrochloride  at  180°  forms 
oxylupinine,  which  with  platinio  chloride 
forms  CjiHj.iN.jOjHjPtClg,  crystallising  in  yellow 
plates.  If  the  mother-liquor  be  heated  with 
F.O^  to  a  higher  temperature  anhydro-lupinine 
is  formed  (Baumert,  A.  214,  360). — 4.  Sodmm 
dissolves  in  fused  lupinine,  but  the  product  is 
decomposed  by  water  into  NaOH  and  lupinine 
(Baumert,  B.  15,  631). 

Salts . — B"H.fi\., :  large  trimetric  crystals. — 
B"2HN0., :  crystals,  v.  e.  sol.  water  and  alco- 
hol. —  B"H._,S04 :  deliquescent  prisms.  — 
B"(HAuClj)2  :  needles,  v.  si.  sol.  water.  — 
B"H2PtCl  Gaq  :  crystals,  sol.  water. 

Acetyl  derivative  C^,H^gAc.,N.,02.  Ob- 
tained by  heating  lupinine  with  AcCl  or  with 
Ac,0  and  NaOAc  (Baumert,  A.  224,  313).  Oil.— 
B"H2PtCl|; :  orange  trimetric  plates. 

Methylo-iodide  B"Me J, :  white  hexa- 
gonal plates;  si.  sol.  alcohol  (Baumert,  B.  14, 
1221). 

Me  thy  lo- chloride  B"Me2Cl2 :  pearly 
plates. — B"Me2PtCl|;aq  :  orange-red  needles. — 
B"Me  Au.^Clg :  yellow  pp. 

Ethylo-iodide  B"EtJo:  hexagonal  plates 
(Baumert,  B.  14,  1321).  Decomposed  by  Ag^O, 
but  net  by  KOH.  From  it  may  be  obtained 
B"Et,PtCl,aq  and  B"(EtAuCI^).,.  [70°]. 

Anhydro-lupinine  C2,H33N20.  Formed  by 
heating  lupinine  with  fuming  HCl  at  150°-200° 
(Liebscher,  B.  14,  1880).  Liquid  which  cannot 
be  distilled.  Oxidised  by  air.  Smells  like  co- 
nine.  Forms  crystalline  salts. — B"H2PtCl5 ;  red 
tables,  V.  sol.  water. 

Di-anhydro-lupinine  a,H,5N,.  (220°).  From 
lupinine  and  cone.  HClAq  at  200°  (Liebscher  a. 
Baumert,  A.  214,  371).  Oil.  Eeadily  oxidised 
by  air.— B"H2PtCl^ :  dark-red  crystals;  v.  sol. 
warm  water. 

lupinidine  CsHi^N. 

Preparation. — Lupine  seeds  are  extracted 
with  dilute  alcohol  acidified  with  H.^SO^,  and, 
after  as  much  fat  as  possible  has  been  removed, 
the  sulphate  solution  is  evaporated  to  a  syrup 
and  the  residue  triturated  with  absolute  alcohol, 
when  it  solidifies  to  a  mass  of  crystalline  plates. 
This  mass  is  again  triturated  with  absolute  al- 
cohol, when  a  white  crystalline  meal  of  acid 
lupinidine  sulphate  separates.  The  mother- 
liquors  are  treated  again  in  the  same  manner, 
until  the  residue,  on  trituration  with  alcohol, 
either  remains  liquid  or  at  least  redissolves  on 
washing  with  absolute  alcohol ;  in  this  case  it 
consists  for  the  most  part  of  lupinine  sulphate. 
The  mother-liquors  containing  the  lupinine  sul- 
phate are  freed  from  alcohol,  dissolved  in  water, 
and  ppd.  by  BaCl„.  The  filtrate  now  contains 
chiefly  lupinine  chloride,  from  which  any  lupin- 
idine salt  present  can  be  ppd.  as  platino-chloride 
(G.  Baumert,  A.  225,  365).  Lupinidine  is  ob- 
tained by  decomposing  the  acid  sulphate  by  one 
of  the  stronger  bases,  shaking  with  ether,  and 
distilling  in  a  current  of  hydrogen.  The  fact 
that  this  alkaloid  distils  over  in  a  stream  of 
hydrogen,  between  the  wide  limits  of  250^-320°, 


is  explicable  on  the  assumption  that  the  lupin- 
idine got  from  the  seeds  of  the  yellow  lupine  is  a 
mixture  of  crystallisable  hydrate  (see  below)  and 
a  liquid  anhydride.  The  formula  C^H^N  is  cal- 
culated from  analyses  of  its  salts. 

Properties. — Thick  yellow  oil  of  intensely 
bitter  taste  and  disagreeable  hemlock-like  smell ; 
but  this  smell  is  probably  due  to  a  decomposi- 
tion product.  Strong  base.  Very  easily  oxidis- 
able  by  the  air  when  in  contact  with  acids  or 
with  KOHAq,  but  not  with  NH,Aq.  Gives  no 
acetyl  derivative  or  ethylo-iodide  (Baumert,  A. 
225,  365).  Lupidine  is  a  feeble  poison,  acting 
on  frogs  like  curare  (Robert,  A.  227,  219). 

Salts. — B'HCl :  yellowdeliquescent  crystals. 
— B'HI  Mq :  rather  large  crystals  resembling 
alum,  V.  sol.  hot  water,  m.  sol.  alcohol. — B'2HI(?) 
Formed  by  heating  lupinidine  with  EtI.  Thus 
lupinidine  resembles  berberinein  giving  a  hydro, 
iodide  when  heated  with  EtI  (Baumert,  A.  227, 
207). — B'H.^SO,:  minute  crystals,  v.  e.  sol.  water, 
V.  si.  sol.  alcohol. — B'.H.PtClj  2aq :  trimetric 
crystals,  a:6:c  =  •885:1:1-171  (Luedecke,  Z.K.12, 
297),  si.  sol.  water,  m.  sol.  HClAq,  v.  sol.  dilute 
alcohol  (Baumert,  A.  225,  305). 

IJi/dra^e  C„H,.Naq  ?  The  liquid  and  crys- 
talline portions  of  the  lupine  alkaloid  are  to  be 
considered  as  modifications  of  the  same  base 
(the  hydrate  being  crystalline),  since  both  yield 
the  same  double  salt  with  PtCl,.  The  existence 
of  a  hydrate,  stable  only  in  the  cold,  may  also 
explain  why  cold  aqueous  solutions  of  lui^inidine, 
lupinine,  and  coniine  become  milky  on  heating. 
A  further  proof  of  the  correctness  of  this  view  is 
that  the  yellow  oil  only  (probably  the  pure  anhy- 
dride CgHijN)  was  got  on  treating  the  lupinidine 
with  P,0,  (Baumert). 

Lupinine.  A  crystalline  alkaloid,  called  by 
this  name,  was  obtained  by  Bettelli  {G.  11,  240) 
by  extracting  white  lupine  [Lupinus  albus)  with 
alcohol.  It  forms  white  needles,  v.  sol.  water. 
An  alcoholic  extract  of  the  plant  has  been  used 
with  some  success  in  cases  of  intermittent  mala- 
rial fever.  Solutions  of  the  alkaloid  give  white  pps. 
with  tannin,  HgCl^,  and  AgNO.j,  in  the  last  case 
reduction  soon  takes  place.  Platinic  and  gold 
chlorides  and  picric  acid  give  canary-yellow  pps. 
HIAq  containing  iodine  gives  a  red  amorphous 
pp.  It  does  not  reduce  Fehling's  solution.  Boil- 
ing KOH  gives  off  ammonia. 

Lupinine.  A  liquid  alkaloid,  also  called 
lupinine,  was  obtained  by  Campani  (O.  11,  237) 
from  the  white  lupine.  It  boiled  between  210° 
and  218°  and  was  poisonous. 

The  young  shoots  of  the  yellow  lupine  contain 
an  alkaloid  called  Arginine  (5.  v.).  The  danger 
to  sheep  from  eating  lupines  appears  to  be  due 
to  another  substance  '  icterogen,'  perhaps  pro- 
duced by  a  parasite  growing  on  the  lupines 
(Baumert,  Ar.  Ph.  [3]  24,  49 ;  Robert  a.  Lieb- 
scher, /.  1886,  1696  ;  Kiihn,  ibid.). 

LUPT7LIN.  The  yellow  granular  aromatic 
powder  situate  at  the  base  of  the  cones  of  the 
hop  and  forming  from  8  to  18  p.c.  of  the 
cones.  It  contains  hop  oil,  a  resin,  a  nitro- 
genous substance,  a  gummy  substance,  and 
a  bitter  principle.  Lermer  (D.  P.  J.  179, 
54)  extracted  the  bitter  principle  by  ether, 
shook  the  ether  with  aqueous  KOH,  ppd.  by 
CuSOj,  decomposed  the  cojjper  compound  with 
H^S,  and  recrystallised  from  ether.  He  describes 
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the  '  Inpnlin  '  so  obtained  as  larfje  white  prisms, 
insol.  water,  v.  sol.  alcohol,  ether,  and  chloro- 
form. The  alcoholic  solution,  diluted  with  water, 
]iad  a  bitter  taste  and  acid  reaction.  Lermer 
nlso  obtained  a  compound  [110°]  which  likewise 
formed  a  copper  salt.  Lupulic  acid,  as  described 
by  Bungener,  appears  to  be  Lernier's  lupulin. 
Issleib  {Ar.  Ph.  [3]  16,  315)  found  a  'pseudo- 
glucoside  '  C„,,H|,.0|(|  which  he  extracted  by  cold 
water.  The  extract  was  treated  with  animal 
cliarcoal,  the  charcoal  dried  and  exhausted  with 
90  p.c.  alcohol,  and  the  yellow  solution  partially 
evaporated.  A  brown  resin  C|„H2|0.,  is  deposited 
while  a  bitter  uncrystallisable  substance  remains 
in  solution.  From  the  aqueous  solution  of  this 
bitter  substance  ether  extract?  only  the  bitter 
principle  (which  amounts  to  -001  of  the  hops) 
and  leaves  in  the  water  C|„H|,^0,;,  a  tasteless 
product  of  the  oxidation  of  oil  of  hops  C|„H|sO. 
The  bitter  principle,  according  to  Issleib,  forms 
a  yellow  solution  in  alkalis,  and  is  split  up  by 
boiling  dilute  intolupuliretin  C.Hn.O^  and 

hipulic  acid  C,„H„oO|,|.  This  lupulic  acid  forms  a 
crystalline  barium  salt  BaC,|„H,„0,,  5aq.  Accord- 
ing to  Bissell  {Ph.  [3]  8,  508)  lupulin  does  not  con- 
tain all  the  active  principle  of  the  hop.  The  bitter 
l^rincii^le  may  usually,  but  not  always,  be  ppd. 
from  an  infusion  of  hops  by  lead  acetate  (Allen, 
An.  13,  43).  According  to  Hayduck  (C.  C.  1887, 
694),  when  hops  are  exhausted  with  ether,  and 
after  evaporating  the  ether,  the  residue  is  treated 
with  alcohol,  a  white  wax  is  left  behind.  The 
alcoholic  solution  gives  a  yellow  pp.  with  lead 
acetate,  and  the  filtrate  contains  two  resins,  one 
soluble,  and  the  other  insoluble,  in  light  petro- 
leum. 

Lupulic  acid  C,„H.„0,.  [93°]. 

Preiwation. — By  extracting  hop-flour  with 
light  petroleum  spirit,  distilling  olf  the  solvent, 
cooling,  filtering  olf  the  black  liquid  from  the 
crystals  formed,  and  recrystallising  the  crude 
acid  from  alcohol  and  petroleum  spirit. 

Properties. — Colourless  prismatic  crystals, 
rapidly  altered  by  exposure  to  the  air.  V.  sol. 
alcohol,  ether,  benzene,  CHCl.,,  CS.,,  and  the 
ethereal  oil  of  the  hop,  sol.  petroleum  spirit, 
insol.  water.  Easily  reduces  ammoniacal  AgNO,,. 
Exposed  to  the  air  is  transformed  into  a  yellowish 
resin.  This  product  of  oxidation  is  si.  sol.  water, 
to  which  it  imparts  an  intense  bitter  taste,  and 
this  resin  is  the  bitter  principle  of  the  liop. — 
CuA'.  A  crystalline  powder  (Bungener,  Bl.  [2] 
45,  487). 

LUPULINE  V.  HoPEJNE. 

LUTEIC  ACID  C.,„H.,„0,.,  (?).  [274°].  S. 
;009  in  the  cold;  -03 "at  "l00"°.  S.  (alcohol)  4-2 
in  the  cold.  S.  (ether)  -37.  A  yellow  colouring 
matter  prepared  from  the  flowers  of  Euphorbia 
Cyparissias  (Hohn,  Ar.  Ph.  [2]  140,  218).  The 
fresh  flowers  are  exhausted  with  alcohol  of 
60  p.c,  the  greater  part  of  the  alcohol  distilled 
off,  and  the  residual  liquid  filtered  and  ppd.  with 
basic  lead  acetate.  The  pp.  is  suspended  in 
water,  decomposed  by  H^.S,  and  filtered.  The 
filtrate  is  evaporated  over  H.^SO,,,  and  the  yel- 
lowish crusts  that  separate  arc  recrystallised 
from  ether-alcohol,  and  then  from  hot  water 
containing  4  p.c.  of  alcohol.  Slender  yellow 
needles.  Has  no  smell  and  a  bitter  taste.  Sub- 
limes at  220°.  Its  solutions  exhibit  acid  reac- 
tion.   Lutein  somewhat  resembles  luteolin  and, 


like  the  latter,  gives  protocateehuic  acid  by 
potash-fusion.  It  dissolves  in  caustic  and  car- 
bonated alkalis  forming  yellow  solutions.  It 
reduces  AgNOj  mercurous  nitrate,  and  Eehling's 
solution  on  heating.  EeClj  gives  a  green  colour, 
changing  to  reddish-brown  on  further  addition 
of  FeCl,.  Cone.  HoSO^  dissolves  luteic  acid, 
but  water  reppts.  it  unaltered.  Boiling  dilute 
II.,SO|  does  not  attack  it. 

'LUTEIN.  This  name  is  given  by  Thudi- 
chum  (Pr.  17,  253)  to  the  yellow  substance  ob- 
tained by  Piccoli  and  Lieben  {Z.  18G8,  045) 
from  the  ovary  of  the  cow,  and  called  by  them 
'  hajmolutein  '  {cf.  Holm,  Z.  1867,  779).  It  occurs 
also  in  the  human  ovary.  The  same  or  a  similar 
substance  occurs  in  butter,  yolk  of  egg,  serum 
of  blood,  in  some  diseased  swellings,  in  carrots, 
&c.  It  occurs  also  in  the  retina  of  the  eyes 
of  fowls  (Capranica,  /.  Th.  1877,  317  ;  Kiihne, 
J.  Th.  1877,  317).  According  to  Maly  (C.  C. 
1881,  485;  M.  2,  359),  the  lutein  in  yolk  of 
egg  of  hens  and  shrimps  is  a  mixture  of 
vitello-Iutein  and  vitello-rubin.  If  the  yolk  is 
extracted  with  alcohol,  and  the  extract  treated 
with  hot  baryta-water,  vitellorubin  is  ppd.  while 
vitellolutein  remains  in  solution.  Or  the  yolk 
extract  may  be  boiled  with  a  little  acid,  and 
the  ppd.  albumen  treated  with  petroleum 
which  extracts  vitellolutein,  while  CS.j  extracts 
vitellorubin  from  the  residue.  Vitellorubin 
contains  no  nitrogen.  It  is  red,  and  forms  a 
Mg  compound  sol.  ether,  chloroform,  and  CS., 
but  ppd.  by  alcohol  in  red  flakes.  An  alcoholic 
solution  of  vitellorubin  shows  a  broad  but  weak 
absorption  band  including  the  line  F.  Vitello- 
lutein forms  a  yellow  alcoholic  solution  which 
exhibits  two  narrow  absorption  bands,  one  in- 
cluding F,  the  other  between  F  and  G.  It  con- 
tains no  nitrogen. 

LUTEOCHKOMIUM  SALTS  ;  v.  vol.  ii.  p. 
160. 

LUTEOCOBALTIC  SALTS  ;  v.  vol.  ii.  p.  228. 
LUTEOLIN  C,„H,,,0„  (Moldenhauer,  A.  100, 
180)  or  (Cp.HgOs).,  3aq  (Schutzenberger  a.  Paraf, 
A.  Suppl.  1,  256)."  [320'"].  S.  -007  in  the  cold, 
•02  at  100°.  S.  (alcohol)  2-7.  S.  (other)  -16. 
The  yellow  colouring  matter  of  weld  {Reseda 
liitcoia)  (Chevreul,  J.  Chim.  Mod.  6,  157).  Ob- 
tained by  boiling  weld  with  water  (16  pts.) 
mixed  with  alcohol  (1  pt.),  filtering,  evaporating, 
dissolving  the  yellow  flakes  in  alcohol,  and 
pouring  into  water.  It  is  recrystallised  from  a 
mixture  of  water  and  glycerin  (Ilochledcr,  J.  pr. 
99,  433).  Yellow,  four-sided  needles  in  radiate 
groups.  May  be  sublimed-  Partially  decom- 
I  posed  on  fusing.  Has  a  slightly  bitter,  as- 
tringent taste.  Reddens  litmus  slightly.  Dis- 
solves with  deep  yellow  colour  in  caustic  and 
carbonated  alkalis.  Cone.  ILSO,  forms  a  yellow 
solution,  whence  water  reppts.  it.  Potash-fusion 
gives  CO.,,  phloroglucin,  and  protocateehuic 
acid.  Very  dilute  Fed.,  gives  a  green  pp.,  ex- 
cess of  FcCl.,  forms  a  brownish-red  sokition. 
Alcoholic  lead  acetate  gives  a  pp.  C|.,H,,Pb05aq. 

(/3)-LUTIDINE  C,H„N.  Ethijl-pijridine  (?). 
Mol.  w.  107.  (166°)'.  S.G.  ^  -956  (W.)  ;  -959 
(C).  V.D.  3-79  (calc.  3-70).  S.  4  (W.).  Ob- 
tained, together  with  homologues,  by  distilling 
cinchonine  with  KOH ;  a  mixture  of  some  ten 
bases  is  obtained  and  these  are  separated  by 
fractional  distillation   (Greville  Williams,  /. 
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1855,  549;  1864,  437;  Pr.  13,  305;  Oechsner 
de  Conincke,  C.  R.  92,  413 ;  Bl.  [2]  35,  296  ; 
li.  T.  C.  1,  132  ;  A.  Ch.  [5]  27,  462,  488).  The 
same  base  appears  to  be  formed  by  distilling 
with  zinc-dust  the  syrupy  acid  formed  by  oxidis- 
ing cinchonine  with  chromic  acid  mixture 
(Weidel  a.  Hazura,  M.  3,  780).  This,  or  an 
isomeric  ethyl-pyridine,  is  formed  by  distilling 
brucine  with  KOH  (0.  de  Coninck,  Bl.  [2]  42, 
100).  Liquid  ;  si.  sol.  water,  sol.  alcohol  and 
ether.  The  aqueous  solution  does  not  become 
turbid  on  warming,  the  base  being  more  soluble 
in  hot  than  in  cold  water.  It  appears  to  form 
an  unstable  hydrate  C,H,|NH.^O.  Smells  some- 
what like  nicotine.  Physiologically  it  is  a  vio- 
lent poison  and  stops  tetanus  produced  by 
strychnine  (Greville  Williams  a.  Waters,  Pr. 
32, 162).  By  chromic  acid  mixture  or  by  KMnO^ 
it  is  oxidised  to  pyridine  carboxylic  (nico- 
tinic) acid  [231°].  When  heated  with  sodium 
it  appears  to  form  di-(;8)-lutidine  C|,,H|gN.,  (Gre- 
ville Williams,  Pr.  33,  159).  Chlorine  passed 
into  (^)-lutidine  containing  dissolved  iodine 
appears  to  form  tri-chloro-(;3)-lutidine.  Chloro- 
acetic  acid  gives  C,H„NG1CH,.C0.,H  (163°)  form- 
ing (C,H,2NO,Cl)2PtCli2aq  (Pictet,  1882, 
1079). 

Salts. — B'HGl.  Very  deliquescent  crystals. 
— B'HBr.-B'2H,,PtGl6 :  orange-red  leaflets.  Its 
ppn.  is  not  retarded  by  presence  of  excess  of 
HCl  (differencefrom  bone  oil  lutidine).  Hot  water 
decomposes  it  -  forming  B'^PtGl,  crystallising  in 
pale-yellow  leaflets. — B'2PtCl„.  From  platinous 
chloride  (1  pt.)  and  lutidine  (1  pt.)  :  combina- 
tion takes  place  with  rise  in  temperature  (of 
70°),  the  product  being  a  hard  brittle  mass 
(Williams). — B'HAuGl,.  Yellow  pp.  On  boiling 
with  water  it  forms  yellow  B'^HAu^Glj  and 
ultimately  B^AuCl^ :  a  red  crystalline  powder. 
— B'.B.jPdClj :  garnet-red  prisms,  obtained  by 
mixing  solutions  of  the  hydrochloride  and  of 
palladium  chloride  (W.).  Decomposed  at  100°, 
giving  off  HCl  and  leaving  B'.PdClj,  si.  sol.  water. 
■ — B'._,H„Gl^UroOi,Gl2.  Formed  from  uranyl  chlor- 
ide and  (;8) -lutidine  hydrochloride.  Yellow. 
— B',,H,SO,(UrO),(SO,)3.  From  uranyl  sulphate 
and  (/8)-lutidine  sulphate.  Small  yellow  needles. 
— Picrate  B'C,H.,(N02)30H.  Yellow  needles 
(Williams,  Pr.  33,  159). 

Combinations.  —  B'2CuSO,4aq.  When 
(/8)-lutidine  is  added  to  a  solution  of  cupric  sul- 
phate a  copious  ijale-green  pp.  is  formed,  which 
dissolves  in  excess,  forming  a  rich-blue  liquid, 
which  deposits  blue  prisms  of  B'2GuS04  4aq. — 
B'sAgNOj.  Formed  by  ppg.  silver  nitrate  solu- 
tion with  (/3) -lutidine  and  recrystaUising  from 
alcohol. 

Di-(i3)-lutidine.  When  sodium  is  warmed 
■with  (/3)-lutidine  dissolved  in  toluene  a  product 
13  obtained  fiom  which  it  is  possible  to  get 
a  platinochloride  containing  a  percentage  of 
platinum  corresponding  to  the  formula 
C,,H,„N,HPtGl-,  (Williams,  C.  N.  44,  308). 

Tetra-(;3)-lutidine.  When  sodium  is  warmed 
with  (/3) -lutidine  a  violent  action  takes  place, 
and  from  the  product  a  platinochloride  may  be 
obtained  containing  a  percentage  of  platinum 
corresponding  to  the  formula  G.jsHj^NjHPtClj 
(Wilaams). 

Hydride  of  (;8)-Iutidine  C,H„N.  Greville 
Williams  found  that  sodium-amalgam  had  no 


action  on  (/3) -lutidine.  According  to  Oechsner 
de  Coninck  {Bl.  [2]  42,  121),  however,  a  hexa- 
hydride  (165°-160°)  may  be  formed  by  the  ac- 
tion of  sodium  on  an  alcoholic  solution  of  the 
base  (c/.  Wyschnegradsky,  B.  13,  2401).  It 
combines  with  Mel  and  the  product,  when  dis- 
tilled with  KOH,  yields  C„H„N  (100°).  It  also 
combines  with  EtI,  and  the  product  treated 
with  potash  yields  a  tertiary  base  boiling  at 
175°. 

Lutidine  C,H„N.  (173°).  Obtained  by  dis- 
tilling strychnine  with  zinc-dust  (Scichloni  a. 
Magnanini,  G.  12,  445).  Yellow  liquid,  insol. 
water,  sol.  alcohol  and  ether.  Smells  like  pyri- 
dine. Gives  with  sodium  phosphomolybdate  a 
dark  yellow  jjp.,  sol.  ammonia.  Potassio-mer- 
curic  iodide  gives  a  yellow  amovjjhous  pp.  Mer- 
curic chloride  gives  a  white  pp.  Iodine  in 
KIAq  gives  a  crimson  pp.,  insol.  dilute  HClAq. 

Coal  tar  lutidines  v.  Di-methyl-pykidine. 

Isomerides    v.    Etuyl-pyeidine    and  Di- 

METHYL-PYBIDINE. 

LUTIDINE  CARBOXYLIC    ACIDS  v.  Di- 

MElnYL-PYIlIDINE  CARBOXYLIC  ACID. 

LUTIDINIC  ACID  v.  Pybidine-di-cakboxtlio 

ACID. 

LUTIDONE  V.  OXY-DI-METHYL-PTEIDINE. 

LUTIDO-STYRIL  v.  Oxy-di-methyl-pybidine. 

LUTIDYL-QUINOLINE  v.  Di-metuyl-pybi- 
dyl-quinoline. 

LYCACOJSITINE  v.  Aconite  alkaloids. 

LYCINE.  The  base  from  Lycium  barbarum 
to  which  this  name  was  applied  has  been  shown 
to  be  identical  with  betaine. 

LYCOPODINE  C,,,H,2NA-  [115°].  Occurs 
in  Lycopodium  complanatum  (club  moss),  from 
which  it  is  obtained  by  extracting  the  root  with 
alcohol,  evaporating  the  extract,  dissolving  the 
residue  in  water,  adding  lead  subacetate,  re- 
moving excess  of  lead  by  H.^S,  adding  NaOH, 
and  shaking  with  ether.  When  the  ether  is 
evaporated  the  alkaloid  is  left,  and  may  be  puri- 
fied by  dissolving  in  HClAq  and  ppg.  with  cone. 
NaOHAq  (Bodeker,  A.  208,  363).  Monoclinic 
prisms,  v.  sol.  most  menstrua.  Tastes  bitter. — 
B"H,C1.,  aq  :  glassy  hexagonal  crystals  (Sotting, 
J.  1884,"  463).— B"(HAuClj2  aq  :  small  ghstening 
yellow  needles. 

LYCOPODIUM  BITTER.  The  alcoholic  and 
aqueous  extracts  of  Lycopodium  chamcecyparis- 
siis  are  evaporated,  and  the  residues  mixed  and 
extracted  with  water.  The  solution  is  treated 
with  lead  acetate  and  subacetate,  filtered,  freed 
from  lead  by  H.^S  and  evaporated.  The  residue 
is  then  washed  with  alcohol  and  dissolved  in 
water.  From  this  solution  lead  subacetate  ppts. 
the  bitter  principle,  and  the  pp.  is  then  sus- 
pended in  water  and  decomposed  by  H.^S.  The 
filtrate  is  concentrated,  freed  from  sugar  by 
careful  fermentation  with  yeast,  dried,  and  ex- 
tracted with  absolute  alcohol,  which  leaves  the 
bitter  principle  on  evaporation  (Kamp,  A.  100, 
300).  Slender  needles  (from  water).  V.  e.  sol. 
water,  alcohol,  and  ether.  Extremely  bitter. 
Neutral  to  litmus.  Contains  no  nitrogen. 
Colours  tincture  of  iodine  orange-red.  Does  not 
reduce  Fehling's  solution,  but  after  boiling  with 
dilute  H„SO,  it  does  so. 

LYCOPODIUM  OIL.  The  oil  from  the  fresh 
spores  of  club  moss  contains  phytosterin  C.,.,H  ,.,0, 
together  with    glyceryl    ethers  of  lycopodic 
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f^is^ri.Pi'  oleic,  aracllic,  stearic,  and  palmitic 
acids" (Bukowski,  Chcm.  Zait.  1889,  174;  cf. 
IvaiiKcr,  Ar.  Fh.  [3]  27,  C25). 

LYCORESIN  a,H„jO.  [170°].  Extracted 
from  Li/copodium  chamacyparisstis  by  alcohol, 
and  remaining  in  the  mother-liquor  after  lyco- 
stearone  has  separated  (Kamp,  A.  100,  300). 
Minute  crystals  ;  almost  insol.  boiling  water,  v. 
Bol.  alcohol  and  ethor,  v.  si.  sol.  cold  alkalis. 

LYCOSTEARONE  C|,H,„0,.  [75°-100°].  An 
amorphous  tasteless  substance,  which  may  be 
extracted  by  alcohol  from  Lycoi)odium  chamacy- 


2iririssiis  (Kamp,  A.  100,  300).  Insol.  cold  water, 
sol.  hot  water  forming  a  jelly  on  cooling.  SI. 
sol.  cold  alcohol  and  ether,  v.  sol.  alkalis. 

LYDINE.  A  violet  dyo  obtained  by  pouring 
a  solution  of  aniline  (100  g.)  in  fuming  HClAq 
(100  g.)  diluted  with  \yater  (120  c.c.)  into  a  solu- 
tion of  K.,FeOy,;  (90  g.)  in  water  (8.50  c.c),  and 
heating  the  mixture  to  boiling.  The  product  is 
dissolved  in  dilute  oxalic  acid  and  ppd.  by  al- 
kalis. Violet  jjowder,  sol.  alcohol,  si.  sol.  ether 
and  benzene,  insol.  water.  Poisonous  (Guyot, 
C.  R.  09,  829).  Possibly  identical  with  mauvine. 
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MACLEYIN  C,.„H„,NO,,  (?).  [201°].  S. 
(CHCla)  7.  S.  (ether)  -1.  An  alkaloid  in  ]\[ac- 
Icija  cordata  the  .Japanese  TacUiobahu  (Eijk- 
nian,  B.  T.  C.  3,  182  ;  Ph..  [3J  13,  87).  Extracted 
from  the  root  by  alcohol  and  dilute  H.^SO,,  and 
separated  from  sanguinarin  by  ether  in  which  it 
is  very  slightly  soluble.  Prisms.  Almost  insol. 
water  and  alkalis,  v.  si.  sol.  hot  alcohol.  Its 
salts  have  a  bitter  taste.  Its  chemical  proper- 
ties resemble  those  of  protopine.  Cone.  H.SO., 
gives  a  faint  yellow  changing  through  violet  to 
green.  Fumes  of  nitric  acid  give  an  ultramarine 
colour.  H^SO,,  and  a  little  K„Cr._.0,  give  a  blue 
colour. 

Salts.  —  B'HCl.  Prisms.  S.  -7.  — 
B',H,PtCl„2aq:  yellowish-whitcpp.— B',H€r,0; : 
orange  prisms. — Hydroiodide:  crystalline 
spheres.  —  Normal  sulphate:  colourless 
needles.  Thiocyanate:  needles. — Acetate: 
needles. — Acid  oxalate:  crystals. — Acid  tar- 
trate: needles. — Benzoate:  [160°]:  long 
needles. 

MACLURIN  C,.5H,„0,  (H.  a.  P.);  C,,,H,oOs 
(L.).  Morintannic  acid.  [200°]  (Wagner).  S. 
•52  at  11°.  Occurs,  together  with  morin  {q.  v.), 
in  okl  fustic,  the  wood  of  Morus  tinctoria,  from 
which  it  is  obtained  by  extracting  with  water. 
The  evaporated  extract  deposits  morin,  and 
from  the  filtrate  machuin  may  be  ppd.  by  HCl 
(Hlasiwetz  a.  Pfaunder,  A.  127,  3.52  ;  /.  fr.  94, 
05  ;  Lowe,  Fi:  14,  117;  Benedikt,  A.  185,  114). 
Almost  pure  maclurin  is  also  found  in  patches 
in  the  wood  (Wagner,  J.  1850,  529). 

Properties. — Yellow,  crystalline  powder  (con- 
taining aq),  V.  sol.  alcohol  and  ether,  si.  sol. 
water.  Above  270°  it  gives  CO.^  and  pyrocatechin. 
Its  aqueous  solution  is  ppd.  by  alkaloids,  gelatin, 
and  albumen.  FeSO  ,  gives  a  greenish-black  jip. 
Its  alkaline  solution  turns  brown  in  air.  It  dyes 
mordanted  cotton  pale  brownish-yellow.  Boiling 
cone.  KOHAq  gives  phloroglucin  and  protocate- 
chuic  acid:  C,.,H,„0,, -t  H.O  -  C„H„0,  +  C-H„0^. 
Dilute  H.^SO,  at  120°  docs  the  same.  Bromine 
gives  tri-bromo-maclurin  C,.,H;Br.,0|;  aq :  minute 
needles.  Cone.  H..SO4  at  190°  gives  brown 
C,,„H,,0,,  (Hlasiwetz,  A.  143,  308).  Reduction 
with  zinc  and  H.^SO^  gives  phlorogluciu  and 
machronin.  When  its  solution  is  heated  with 
Bodium-amalgam  and  the  product  aciditied,  ether 
extracts  phloroglucin  and  amorphous  C|,H|„05, 
which  is  sol.  water  and  alcohol,  is  ppd.  by  lead 
acetate,  gives  a  grass-green  colour  with  FeClj, 
and  reduces  AgNO.,  and  Fehling's  solution. 


Salts.— PbC|,,H^Oj  aq  :  yellow  crystals. — ■ 
C,5lI,,0,3PbO  (L.). 

Acctyldcrivative  Ci^H^AcO^  l.Jaq  :  viscid 

oil. 

Machronin  C,,H,„05  3aq  (?).  Formed  by  the 
action  of  zinc  and  dilute  H.^SO,  on  maclurin,  and 
separated  from  phloroglucin  by  ppn.  with  lead 
acetate.  The  pp.  is  decomposed  by  H.^S.  Colour- 
less spangles  composed  of  tufts  of  minute 
needles  (from  dilute  alcohol).  V.  si.  sol.  water 
and  alcohol,  m.  sol.  ether.  Turns  dark  blue 
when  exposed  to  air  or  when  heated.  The  hot 
aqueous  solution  turns  violet-blue  in  air,  and 
then  yields  an  indigo-blue  pp.  with  HCl.  FeClj 
gives,  in  a  very  dilute  alcoholic  solution,  a  violet- 
red  colour,  changing  to  blue.  Alkaline  solutions 
also  turn  blue  on  exposure  to  air.  AgNO.,  gives 
a  violet  colour  with  reduction  of  silver.  Reduces 
hot  Fehling's  solution.  Cone.  H,_,SO,,  gives  an 
orange  solution,  turning  emerald  green  on  warm- 
ing or  diluting. 

Rufimoric  acid  CiJluO,,  ('?).    Obtained  by 
boiling  maclurin  with  dilute  HCl  (Wagner, 
1851,  420).    Dark-red  mass  ;  v.  sol.  alcohol,  m. 
sol.  water,  v.  si.  sol.  ether.    Forms  a  crimson 
solution  in  alkalis. 

MACROCARPINE  v.  Thalicteine. 

MADDER  V.  OXY-ANTHRAQDINONES. 

MAGDALA  RED  C,„H,,N,C1.  Formed  by 
heating  naphthalene-azo-(a)-naphthylamine  with 
(a)-naphthylamine  hydrochloride  (Hofmann,  B. 
2,  374,  412).  Ajjpears  to  be  a  compound  of  amido- 

naphthazine  C,„H,(NH„)^  |    >C|„IIy  allied  to  saf- 

■  \n/ 

franine,  viz. : 

N  


C,„H,(NH,, 


^C,„H,  (Julius,  B. 


\nC1(C,„H,NH.,) 
19,  1365). 

MAGNESIA.   Alar/ncsium  oxide  MgO  (q.  v.). 

MAGNESIA  ALBA.  A  basic  carbonate  of 
Mg,  varying  somewhat  in  composition ;  v.  Car- 
bonates, vol.  i.  p.  099. 

MAGNESIA  USTA.  A  name  given  in  phar- 
maceutical nomenclature  to  MgO  prepared  by 
calcining  mnqncsia  alba. 

MAGNESIUM.  At.  w.  24.  Mol.  w.  probably 
same  as  at.  w.  (v.  infra),  [c.  450°]  (Deville  a.  Caron, 
A.  101,  359);  [c.  500°]  (Ditte,  C.  B.  73,  lOS) ; 
[between  700"^  and  800°]  (V.  Meyer,  B.  20,  497). 
Scarcely  volatilises  in  CO  at  red  to  white  heat 
(V.  M.  I.e.).    S.Ci.  1-09  to  1-71  at  17^  (Koppj  i 
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1'77  at  0°  (Wuvtz,  Am.  Ch.  1876  (March)).  S.H. 
20°  to  51°  -215  (Kopp,  T.  155,  [1]  71).  C.E.  at 
40°  •00002694  (Fizeau,  C.  R.  68,  1125).  T.C. 
(Ag  =  100)  34-3  (Lorenz,  W.  13,  422).  E.G.  (Hg 
at  0°  =  1)  22-84  at  0*=,  10-34  at  100°  (Lorenz,  W. 
13,  422,  582).  S.V.S.  c.  14-1.  Characteristic 
lines  in  emission-spectrum  5527-4,  5183,  5172, 
6166-7  (Tlialen,  Upsala,  1868;  v.  also  Liveing  a. 
Dewar,  Pr.  44,  241). 

Occurrence.  —  The  metal  does  not  occur 
native,  but  compounds  of  Mg  are  very  widely 
distributed,  and  are  found  in  some  places 
in  large  quantities ;  they  usually  accompany 
Ca  compounds.  Magnesite  MgCO^,  dolomite 
a  mixture  of  the  isomorphous  carbonates  of 
Mg  and  Ca,  kieserite  MgSOj.H^O,  carnallite 
MgCL.KCl.6HjO,  various  silicates  e.g.  asbestos 
(MgCa)SiO:„  spinelle  MgAl.p.,,  &c.,  occur  as 
minerals.  Borate,  phosphate,  sulphate,  chloride, 
nitrate,  and  hydroxide,  of  Mg  are  found  in 
mineral  waters,  and  some  of  them  in  sea  water  ; 
Mg  compounds,  chiefly  phosphate  and  carbonate 
and  compounds  of  organic  acids,  are  found  in 
plants  and  animals. 

Magnesia  alba  (a  basic  carbonate  of  Mg)  was 
introduced  as  a  medicine  in  the  beginning  of  the 
18th  century ;  the  name  is  said  to  have  been 
given  merely  in  contradistinction  to  magnesia 
nigra,  a  term  applied  to  the  mineral  pyrolusite 
because  of  its  colour  and  sujjposed  magnetic 
properties.  Magnesia  was  long  supposed  to  be 
the  same,  or  nearly  the  same,  as  lime.  Hoff- 
mann, Bergmann,  Marggraff,  and  especially 
Black  (1755)  established  the  characteristic  pro- 
perties of  magnesia.  Black  showed  magnesia 
alba  to  be  a  compound  of  fixed  air  (CO.J  with 
an  earthy  base,  to  this  base  he  gave  the  name 
magnesia.  In  1800  Davy  obtained  a  small 
quantity  of  a  metal  by  reducing  magnesia  at 
white  heat  by  vapour  of  K ;  in  1830  Bussy  ob- 
tained the  metal  in  greater  quantity  and  purity, 
by  heating  together  MgCU  and  K. 

Formation.— 1.  By  heating  together  MgCL 
and  K  in  a  Pt  crucible,  and  washing  out  KCl  by 
water  (Bussy;  Buff,  P.  18,  140;  Liebig,  P.  19, 
137).— 2.  By  electrolysing  fused  MgCl.,  (Bunsen, 
A.  82,  137),  or  a  mixture  of  MgCl,  and' KCl  with 
a  little  NH,C1  (Matthiessen,  C.  J.  8,  107).— 3. 
By  reducing  a  molten  mixture  of  MgCl,,,  CaP.,, 
KCl,  and  NaCl,  by  Na  (Deville  a.  Caron,  C.  G. 
181)3.  993).— 4.  By  reducing  MgF„.NaF  by  Na 
(Tissier,  C.  B.  56,  848). — 5.  By  electrolysing  a 
mixture  of  MgSO.,  and  (NH.|)2S0j  dissolved  in 
■water  (Gerhard,  English  Patents,  No.  16,691 ; 
1884). — 6.  Puettner  patented  a  method  for  re- 
ducing MgCOj  by  heating  with  Fe.fl.^  and  C 
{German  Patents,  No.  31,319). — 7.  Lauterborn 
reduces  a  double  Mg-Na  cyanide  by  Zn  {German 
Patents,  No.  39,915). 

Preijaration.—l.  The  upper  part  of  a  porce- 
lain crucible  is  divided  vertically  into  two  halves 
by  a  thin  porcelain  plate ;  the  crucible  is  closed 
by  a  ijorcelain  cover,  through  which  pass  the 
carbon  electrodes  of  a  battery  of  8-10  Bunsen- 
cells,  one  electrode  on  each  side  of  the  dividing 
vertical  plate ;  indentations  are  cut  in  the  nega- 
tive electrode;  the  crucible  is  heated  to  redness, 
then  filled  with  fused  MgCL,,  and  the  current  is 
passed  through  the  molten  mass.  The  Mg  lodges 
in  the  cavities  of  the  negative  electrode,  and  is 
thus  prevented  from  floating  to  the  surface ; 


the  dividing  plate  serves  to  prevent  contact  be- 
tween the  CI,  evolved  at  the  positive  electrode, 
and  the  Mg  (Bunsen,  A.  82,  137).— 2.  A  mixture 
of  MgCL,  and  KCl,  prepared  by  evaporating  a 
mixture  of  the  salts,  in  the  ratio  4MgCl2:3KCl,  to 
dryness,  is  mixed  with  a  little  NH^Cl,  and  is 
electrolysed  when  fused  in  the  apparatus  de- 
scribed in  1 ;  as  Mg  is  heavier  than  the  molten 
mixture  of  salts  it  is  not  necessary  to  form  ser- 
rations in  the  negative  electrode  (Matthiessen, 
C.  J.  8,  107).— 3.  A  mixture  of  6  pts.  dry  MgCl.,, 
1  pt.  of  a  mixture  of  7  pts.  NaCl  and  9  pts.  KCl, 
1  pt.  powdered  CaF,,  and  1  pt.  Na  carefully  freed 
from  oil,  is  heated  to  bright  redness  in  a  covered 
earthen  crucible.  The  Mg,  which  separates 
in  globules,  is  heated  nearly  to  whiteness  in  a 
boat  of  compact  charcoal,  placed  in  an  inclined 
tube  of  the  same  material  through  which  is 
passed  a  stream  of  dry  H  ;  the  Mg  condenses  on 
the  upper  part  of  the  tube ;  it  is  then  melted 
into  large  globules  with  a  flux  of  MgCU,  NaCl, 
and  CaF„.  To  free  the  Mg  from  C,  Si,  and  N,  it 
may  be  distilled  in  a  current  of  H  at  a  high 
temperature  (Deville  a.  Caron,  A.  83,  137;  for  an 
apparatus  in  which  the  distillation  may  be .  con- 
veniently conducted  v.  Sonstadt,  J.  -pr.  90,  307). 
In  a  later  trial  D.  a.  C.  us  ed  7  pts.  MgCL,,  4-8  pts. 
CaF,,  and  2-3  pts.  Na  (C.  C.  1863.  993).— 4. 
Wohler  (A.  101,  362)  reduces  a  fused  mixture  of 
MgCL.NaCl  with  excess  of  NaCl  by  Na;  the 
mixture  is  obtained  by  adding  excess  of  NaCl  to 
MgCl.jAq  and  evaporating  to  dryness.  The 
amount  of  MgCl,  in  the  mixture  must  be  known 
in  order  that  the  quantity  of  Na  to  be  used  may 
be  calculated  ;  for  every  1  pt.  MgCl^  about  |  pt. 
Na  should  be  used. 

Properties. — A  silver-white,  very  lustrous, 
moderately  hard,  metal ;  malleable ;  not  very 
tenacious ;  may  be  filed  and  polished ;  S.G.  c. 
1-75.  Mg  occludes  c.  |  its  volume  of  H;  by 
heating  in  vacuo  the  H  is  suddenly  evolved.  Ob- 
tained in  lustrous,  white,  crystals ;  hexagonal, 
o:c  =  1:1-639,  isomorphous  with  Zn  (Des  Cloi- 
zeaux,  C.  R.  90,  1101).  Unchanged  in  dry  air; 
superficially  oxidised  in  ordinary  air.  Heated 
in  air,  burns  to  MgO  giving  out  a  brilliant  white 
light,  very  rich  in  actinic  rays.  Burns  when 
heated  in  steam,  also  in  CO,,  and  in  SO,.  Com- 
bines directly  with  the  halogens,  S,  P,  As,  N.  Hot 
water  is  slowly  decomposed  by  Mg.  Dissolves 
readily  in  dilute  acids. 

Mg  is  a  distinctly  metallic  element ;  it  forms 
one  series  of  salts  MgX,  where  X  =  CI,  NO,,  -|SOj, 
^P0.|,  &c.;  a  few  basic  salts,  and  many  double 
salts,  are  known.  In  its  chemical  relations,  Mg 
is  analogous  to  the  alkaline  earth  metals  Ca,  Sr, 
and  Ba,  and  also  to  the  metals  Be,  Zn,  Cd,  and 
Hg.  MgO  and  MgO,H,  are  alkaline  ;  MgO„H„  is 
formed  by  the  reaction  of  H,0  and  MgO,  and  is 
dehydrated  to  MgO  by  heat.  As  the  V.D.  of  no 
binary  compound  of  Mg  with  H  or  one  of  the 
halogens  has  been  determined,  the  valency  of 
the  atom  of  Mg  in  gaseous  molecules  is  not 
known  with  certainty ;  but  from  the  close  simi- 
larities between  Mg,  Zn,  and  Cd,  there  is  little 
doubt  that  the  atom  of  Mg  is  divalent  in  gaseous 
molecules  {v.  Magnesium  gkoup  op  elements, 
p.  163 ;  cf.  Alkaline  eaeths,  metals  of  the, 
voL  i.  p.  112). 

The  atomic  weight  of  Mg  has  been  deter, 
mined  (1)  by  determining  SO^  in  MgS047HaO 
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(aay-Lussac,  A.  Ch.  [2]  13,308;  Sclicerer,  P. 
(;;),  535)  ;  (2)  by  converting  MgO  into  MrSO, 
(lierzelius,  P.  8,188;  iSvanberg  a.  Nordenfeldt, 
J.  pr.  45,  474;  Jacquelain,  A.  Ch.  [3]  32,  202; 
Marignac,  A.  Ch.  [6]  1,  289)  ;  (3)  by  converting 
MgG,,0,.2H,0  into  MgO  (S.  a.  N.  Z'.c.) ;  (4)  by 
converting  MgCO^  into  MgO  (Marchand  a. 
Schcerer,  /.  pr.  50,  385)  ;  (5)  by  determining 
CI  in  MgClj  by  ppn.  with  Ag  (Dumas,  A.  Ch. 
[3]  55,  189)  ;  (6)  by  determining  S.H.  of  Mg. 

Molecular  weight  of  magnesium. — Kamsay 
(C.  J.  55,  521)  has  determined  the  lowering  of 
vapour-pressure  of  Hg  produced  by  dissolving 
Mg  in  Hg ;  the  results  make  it  probable  that  the 
molecular  weight  of  Mg  is  the  same  as  the 
atomic  weight.  This  conclusion  assumes  the 
accuracy  of  Van't  Hol'f's  law,  that  equal  volumes 
of  dilute  solutions  contain  equal  numbers  of 
molecules  of  the  dissolved  substances,  and  it 
also  supposes  the  molecular  weight  of  liijuid 
Ilg  to  be  the  same  as  the  atomic  weight  of  Hg. 

Reactions. — 1.  Slowly  oxidised  in  moistair. — 
2.  Decomposes  warm  ivator  slowly ;  heated  in 
steam  burns  to  MgO. — 3.  Heated  in  air  or  oxy- 
gen to  above  its  M.P.  burns  to  MgO,  with  bril- 
liant white  light,  rich  in  actinic  rays. — 4.  Heated 
in  cldorinc,  bromine,  or  iodine  forms  MgCl.,, 
MgBr,,  or  Mgl.„ — 5.  Heated  in  sulphur  forms 
MgS.— G.  Heated  in  nitrogen  forms  Mg;,N,,  with 
jihosphorus  forms  Mg,P,,  and  with  arsenic 
forms  Mg^As^. — 7.  Decomposes  carbon  monoxide 
and  dioxide,  also  sulphur  dioxide,  when  heated 
in  these  gases,  forming  MgO. — 8.  Reduces  ferric 
chloride  and  sulphate  solutions  to  FeCl,  and 
FeSOj  (Pfeitfer,  pr.  61,  441).— 9.  Reduces 
nitric  acid  to  HNOj  (Jenzsch,  N.  T.  fiir  Mine- 
ralogie,  1853.  535). — 10.  Reduces  carbonates  of 
the  alkali  metals  except  Cs,  also  oxides  of  copper, 
silver,  and  gold,  when  heated  with  them  in  solid 
form  (Winkler,  B.  23,  44)  ;  also  reduces  oxides  of 
Ca,  Sr,  Ba,  Zn,  Cd,  and  Hg  (W.  B.  23,  120).— 
11.  Dissolves  in  dilute  acw/s  with  formation  of 
salts  MgX,,  X  =  CI,  ^  SO,,  &c.,  and  evolution  of  H, 
or  N  oxides  from  HNO;j.  Cone,  hot  H.^SO.,  forms 
MgSO.,  and  SO.^. — 12.  Dissolves  in  lii/droaen 
fcroxide  solution  with  formation  of  MgO._.H„. 
From  solutions  of  salts  of  copipcr,  iron,  man- 
ganese, and  cobalt  Mg  ppts.  the  metals,  with 
evolution  of  H ;  from  some  metallic  salts  Mg 
ppts.  hydrated  oxides,  e.g.  A10.,H3  from  solu- 
tions of  Al  salts  ;  from  solutions  of  salts  of 
arsenic  or  antimony,  Mg  evolves  AsH^  or  SbH.j. — 
13.  Mg  forms  alloys  with  most  of  the  metals 
(';.  Magnesium,  alloys  of). 

Detection  and  estimation. — Solutions  of  Mg 
salts  are  not  ppd.  by  HClAq,  H.SO^Aq,  H,S, 
or  NH^HS.  Fixed  alkalis  and  their  carbonates 
ppt.  MgO.H,.  or  MgCO,„  insoluble  in  excess,  but 
soluble  in  Nil,  salts,  especially  in  NH|ClAq  ; 
hence  Mg  salts  are  not  ppd.  by  NH,,Aq  in  pre- 
sence of  mifil  Na,HPOjAq,  added  to  Mg  salt 
solutions,  in  presence  of  NH^Aq,  ppts. 
MgNH,rO,. 

Mg  is  usually  estimated  by  ppn.  as 
MgNH^PO^  by  addition  of  NH,Aq  and 
Na.HPO.|Aq ;  when  strongly  heated,  the  pp.  is 
changed  to  Mg_,P,0,.  For  details,  and  methods 
of  separation  of  Mg  from  other  metals,  Manuals 
of  Analysis  must  be  consulted. 

Magnesium,  alloys  of.  Mg  forms  alloys 
with  most  of  the  metals.    By  reason  of  the  easy 


oxidation  of  Mg,  the  preparation  of  alloys  of 
this  metal  is  somewhat  dillicult.  They  may  bo 
prepared  by  melting  the  motals  in  H  ;  also  by 
melting  the  other  metal  and  rapidly  iunucrsing 
the  Mg  in  it.  According  to  Parkinson  (J.  pr. 
101,  375),  Mg  forms  alloys  with  the  alkali 
metals,  Al,  Sb,  Bi,  Cd,  Cu,  Au,  Pb,  Hg,  Pt,  Ag, 
Tl,  Sn,  Zn  ;  also  with  Cu  and  Ni  together,  but 
not  with  Co,  Fe,  or  Ni  alone.  The  alloys  of  Mg 
are  generally  very  brittle. 

Magnesium,   aluminate   of;   MgALO.,  ;  v. 

AlUMINATES,  vol.  i.  p.  141. 

Magnesium,  antimonate  of; 
Mg(SbO.,).,.12H.,0 ;  v.  Antimonates,  vol.  i.  pp. 
285,  286.  ' 

Magnesium,  arsenates  of ;  v.  Ausenates, 
vol.  i.  p.  308. 

Magnesium,  arsenide  of.  Mg,As^.  Brown 
mass.  Formed  by  heating  a  mixture  of  As  and 
Mg  turnings  in  H  (Parkinson,  J.  pr.  101,  375  ; 
cf.  Arsenic,  Combinations  No.  9,  vol.  i.  p.  303). 

Magnesium,  arsenites  of ;  v.  Ausenites,  vol. 
i.  p.  306. 

Magnesium,  borates  of ;  v.  Borates,  vol.  i. 
pp.  521),  5::!(). 

Magnesium,  boride  of.  According  to  Phipson 
{C.  N.  9,  21'J),  a  greenish-black  mass,  which  is 
probably  a  boride  of  Mg,  is  produced  by  heating 
Mg  with  boric  acid. 

Magnesium,  borofluoride  of.  Mg(BFj)o  (Ber- 
zelius,  P.  2, 113),    Bokofluorides,  vol.  i.  p.  526. 

Magnesium,  bromide  of.  MgBr„.  Mol.  w. 
unknown,  as  V.D.  has  not  been  determined. 
Occurs  in  small  quantity  in  sea-water,  and  in 
some  mineral  springs ;  also  in  the  Stassfurt 
salt  deposits.  Obtained  by  passing  Br  vapour 
over  melted  Mg.  The  reaction  is  very  violent 
(Lerch,  J.  pr.  [2]  28,  338).  A  white,  very  deli- 
quescent, fusible,  wax-like,  crystalline  mass. 
By  concentrating  a  solution  of  MgO  in  HBrAq, 
white  deliquescent  crystals  of  the  hydrated 
bromide,  MgBr._,6H.^0,  are  obtained  (Rammels- 
berg,  P.  55,  239)  ;  the  same  hydrate  is  formed, 
along  with  an  insoluble  oxybromide,  by  the  re- 
action between  Mg  and  Br  under  water  (Lerch, 
I.e.).  Evaporation  of  MgBr^Aq  to  dryness,  or 
heating  the  crystals  of  MgBr.^.6HoO,  is  attended 
with  evolution  of  HBr  and  formation  of  an 
oxybromide.  Heated  in  a  stream  of  O,  MgBr,, 
is  entirely  decomposed  to  MgO  (Schulze,  /.  pir. 
[2]  21,  407).  Kremers  (P.  108,  118)  and  Gerlach 
[Fr.  8,  285)  give  the  following  data  for  S.G.,  and 
percentage  composition,  of  MgBr.^Aq  : — 


P.ct. 

S.G.  of 

r.ct. 

S.G.  of 

MgBr, 

solutiiui 

solution 

5 

1-013 

30 

1-310 

10 

1-087 

35 

1-377 

15 

1-137 

40 

1-451 

20 

1-191 

45 

1-535 

25 

1-247 

50 

1-625 

doxible  compounds  MgBr2.IvBr.6H^,0 
and  MgBr.j.NHjBr.GHjO  are  obtained  by  evapo- 
rating mixed  solutions  of  the  constituent  salts 
(Lerch,  J.  pr.  [2]  28,  338). 

Magnesium,  chloride  of.  MgCl.,.  Mol.  w. 
unknown,  as  V.D.  has  not  been  determined. 

Occurrence. — In  sea-water  and  in  several 
mineral  springs,  also  in  the  salt  deposits  of 
Stassfurt. 

Formation. — 1.  The  mother-liquor,  after  re- 
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moving  KCl  from  the  Stassfurfc  salts,  is  evapo- 
rated to  S.G.  1-375  and  allowed  to  crystallise. 
The  crystals  of  MgCU-GH.^O  are  heated  to  melt- 
ing, whereby  they  are  partially  dehydrated,  but 
at  the  same  time  some  oxychloride  is  formed. 
By  exposing  the  crystals  to  a  temperature  of  c. 
100°  under  greatly  reduced  pressure  almost  pure 
MgCL  is  obtained. — 2.  MgCl,  is  obtained  as  a 
by-product  in  Weldon's  process  for  making  CI, 
and  in  Solway's  soda-ammonia  process  when 
MgO  is  used  to  decompose  NHjCl. — 3.  By  heat- 
ing MgO  with  NH,C1,  adding  some  NH^Cl  from 
time  to  time. 

Preparation.- -1.  Powdered  MgO,  or  7nag- 
iiesia  alba,  is  dissolved  in  HClAq,  NH^Cl  is  added 
in  quantity  sufficient  to  prevent  ppn.  of  Mg02H2 
on  addition  of  NH3Aq,  the  solution  is  made 
slightly  alkaline  by  NH,,Aq,  any  silica  which 
separates  is  tiltered  off,  the  liquid  is  neutralised 
by  HClAq,  and  evaporated  to  dryness.  The 
double  salt  NHjCl.MgClj.jcK.O  is  thus  obtained  ; 
it  is  heated  to  melting  (c.  460°)  in  a  Hessian 
crucible,  in  the  bottom  of  which  is  placed  a 
smaller  Pt  dish  (Bunsen,  A.  82,  137),  until 
!NH.|C1  is  entirely  removed  ;  the  MgCL  collects 
in  the  Pt  dish  at  the  bottom  of  the  Hessian 
crucible  (c/.  Dobereiner,  5.28,1)0). — 2.  By  heat- 
ing MgCl,.GH,0  in  a  current  of  HCl  (Hempel,  B. 
21,  897). 

The  hydratcd  chloride  MgCL.GH^O  is  obtained 
by  evaporating  the  solution  of  MgO  in  HClAq  to 
the  crystallising  point. 

Properties. — A  white,  deliquescent,  solid,  con- 
sisting of  a  mass  of  small  pearly  crystals ; 
S.G.  2-177  (Playfair  a.  Joule,  C.S.  Mem.  2,401). 
Can  be  distilled  in  H  at  red  heat.  Dissolves 
readily  in  water  with  production  of  much  heat ; 
[MgCr-,Aq]  =  35,920  (Th.  3,  243).  Thomsen 
{I.e.)  gives  the  thermal  data  [Mg,  CI-]  =  151,010  ; 
[Mg,  Cr-,Aq]  =  186,930.  Sol.  in  alcohol,  also  in 
amylic  alcohol.  Gerlach  1859.  43)  gives  the 
following  table  : — 


.ct.MgCla. 

S.G.MgCl,Aq. 

P.et.MgCI^. 

S.G.MgCljA 

1 

1-0084 

19 

1-168(5 

2 

1-0169 

20 

1-1780 

3 

1-0253 

21 

1-1879 

4 

1-0338 

22 

1-1977 

6 

1-0422 

23 

1-2076 

6 

1-0510 

24 

1-2175 

7 

1-0597 

25 

1-2274 

8 

1-0684 

26 

1-2378 

9 

1-0772 

27 

1-2482 

10 

1-0859 

28 

1-2586 

11 

1-0949 

29 

1-2690 

12 

1-1040 

30 

1-2794 

13 

1-1130 

31 

1-2903 

14 

1-1220 

32 

1-3012 

16 

1-1311 

33 

1-3121 

16 

1-1404 

34 

1-32.30 

17 

1-1498 

35 

1-3340 

18 

1-1692 

The  hydrate  MgCl.,.6H„0  crystallises  in  mono- 
clinic  forms  ;  S.G.  1-558  (Filhol,  .4.  CA.  [3]  21, 
415).  S.  167  cold  water,  367  hot  water  (Casa- 
seca,  C.  R.  37,  350).  S.  20  in  alcohol  -9  S.G., 
50  in  alcohol  -817  S.G. 

Reactions.  —  1.  When  the  crystals  of 
MgClj.GHjO  are  heated  in  air,  water  is  given 
otf  and  at  the  same  time  partial  decomposition 
occurs  with  evolution  of  HCl  and  formation  of 
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osychlorides. — 2.  MgCL,  is  partly  decomposed  by 
much  water  to  MgO  and  HCl. 

Combinations. — 1.  With  magnesia  to  form 
oxychlorides  (v.  Magnesium,  oxychlorides  of, 
p.  102). — 2.  With  potassium  chloride  to  form 
MgCl2.KCl.6H2O ;  occurs  native  as  carnallite, 
crystallising  in  rhombic  forms  according  to 
Marignac  (C.  R.  155,  650),  in  hexagonal  forms 
according  to  Kammelsberg  [Hand,  der  Krystall. 
Cheinie,  204).  The  double  salt  is  prepared  by 
mixing  solutions  of  the  constituents  in  the 
proper  ratio,  evaporating,  and  crystallising. — - 
3.  With  ammonium  chloride,  and  calcium 
chloride,  to  form  MgCl.,.lSIHjC1.6H..O  (v.  Pfaff  a. 
Hantz,  A.  66,  250),  and  MgCl.;.CaCl2.12H,0, 
resjoectively.  —  4.  With  sodium  chloride  to 
form  MgCL.NaCl.HjO  (Poggiale,  C.  R.  20, 
1180). — 6.  With  ferric  chloride,  and  chromia 
chloride,  to  form  2MgCl.,.Fe,Cl,.2H,0,  and 
2MgCl.,.Cr2Cl„.2H20,  respectively  (Neumann,  A. 
244,  328). —  6.  With  phosphorus  oxychloride  to 
form  MgCl,.POCl,,  (9MgCl,.10POCl3  according  to 
Cronander,  B.  4,  753)  ;  a  deliquescent  solid,  de- 
composed by  hot  water  (Casselmann,  A.  98,  223). 
7.  With  iodine  trichloride  to  form  deliquescent, 
easily  decomposed,  crystals  of  MgCl2.2ICI,.5H,0 ; 
obtained  by  dissolving  Mg(I0.,)2  in  cone.  HClAq, 
leading  HCl  into  the  liquid  to  saturation,  and 
surrounding  by  a  freezing  mixture  (Filhol, 
J.  Ph.  26,  442). — 8.  With  ammonia  to  form 
MgCl.,.4NH., ;  a  white  sublimate  by  heating 
MgCi;  in  NH3  (Clark,  A.  78,  369). 

Magnesium,  chromats  of;  v.  Chromates, 
vol.  ii.  p.  165. 

Magnesium,  fluoride  of.  MgF,.  Mol.  w. 
unknown  as  V.D.  has  not  been  determined. 
Occurs  native  as  sella'ite.  Formed  by  dissolving 
magnesia  alba  in  HFAq,  evaporating  to  dryness, 
and  heating  the  residue ;  also  by  ppg.  a  Mg 
salt  in  solution  by  a  soluble  fluoride.  Obtained 
in  crystals,  either  by  melting  the  salt,  prepared 
as  described,  with  NaCl  or  KCl  (Cossa,  Z.  K.  [2] 
1,  207),  or  by  melting  together  6  parts  MgCl,, 
4  parts  NaF,  and  4  parts  NaCl  (Eoder).  Four- 
sided,  very  hard,  white  needles.  S.G.  2-856  at 
V2°  (Cossa,  B.  10,  295).  Guntz  {A.  Ch.  [6]  8,  6) 
gives  the  thermal  data :  [MgO-H-,  2HF]  =  28,400. 
Forms  a  double  compound  with  NaF,  viz. 
MgF2.NaF.  Obtained  by  adding  MgOjH^  to 
NaFAq  and  evaporating ;  the  decomposition 
according  to  Tissier  [J.  pr.  90,  60)  is 

3NaF  +  MgO^H,  =  2NaOH  +  MgF^.NaF. 

Magnesium,  haloid  compounds  of.  Mg  forms 
a  single  compound,  MgXo,  with  each  of  the  halo- 
gens. None  of  these  compounds  has  been  gasi- 
fied, hence  the  molecular  weight  of  none  i.? 
known  with  certainty ;  but  the  great  similari- 
ties between  Mg,  Zn,  and  Cd,  make  it  extrenvi^y 
probable  that  the  formula  MgX,  exjiresses  tho 
comiJosition  of  the  molecules  of  the  compounds 
in  question.  MgClj,  MgBr2,  and  Mgl,  crystallise 
with  6H2O  ;  when  these  crystals  are  heated  they 
are  fiartly  decomposed  to  MgO  and  HX(X  =  C1, 
Br,  or  I). 

Magnesium,  hydrosulphide  of.  MgS^Hj.  A 
solution  of  this  compound  is  obtained  by  pass- 
ing HjS  through  MgO  suspended  in  water  ;  the 
MgO  dissolves  and  leaves  a  nearly  colourless 
solution,  which  evolves  H2S  when  exposed  to 
air  or  heated.  The  solution  thus  prepared  con- 
tains c.  16  p.c.  MgS  Jl.,  and  has  S.G.  MIS  at  12" 
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(Divers  a.  Shimidzu,  C.  J.  45,  G99).  MgS,H,Aq 
is  also  formed  by  treating  MgS  with  water.  A 
solution  of  MgS.^H,  is  a  convenient  source  of 
H.^S  ;  a  steady  stream  of  the  gas  is  obtained  by 
heating  to  00'^-G5°  (D.  a.  S.  I.e.).  Thomsen  gives 
the  thermal  data  :  [Mg,  H-',  Aq]  =  114,880 
(Th.  3,  213). 

Magnesium,  hydroxide  of.  MgO.H...  Occurs 
native  as  bnicitc,  forming  wliite,  pearly,  crystal- 
line tablets  (hexagonal  rhombohedra),  S.Gr.  '2  '65 
to  2-4G.  Prepared  by  ppg.  a  Mg  salt  by  NaOHAq, 
washing,  and  drying  at  100° ;  also  by  direct  com- 
bination of  water  with  MgO,  and  drying  at  100°  ; 
S.G.  2-36  at  15°  (Schulten,  G.  R.  101,  72). 
MgO  which  has  been  heated  to  whiteness 
does  not  combine  with  water  (v.  Deville,  C.  B. 
61,  975 ;  Knapp,  D.  P.  J.  202,  513  ;  Schwarz, 
D.  P.  J.  186,  25;  Ditte,  C.  B.  73,  111, 
191,  270).  [Mg,0-,H-]  =  217,320;  [Mg,0,H-0] 
=  148,960  (Th.  3,  243).  Soluble  c.  100,000 
parts  water ;  MgO.^H^.Aq  is  feebly  alkaline 
to  litmus ;  with  acids  MgO._,H._,  reacts  as  a 
strong  base,  forming  salts  MgX.,,  X  =  CI,  NO.,, 
iSO^,  ^P0„  Ac;  [MgO-H-,H-S6'Aq]  =  31,220; 
[MgO-H-,2HNO 'Aq]  =  27,520 ;  [MgO-H-,2HClAq] 
^27,690  [Th.  3,  243)  (c/.  Magnesium,  oxide  of). 

Magnesium, iodide  of.  Mgl..  Mol.w.nnknown 
as  V.D.  has  not  been  determined.  Obtained  by 
throwing  I,  in  small  quantities  at  a  time,  on  to 
molten  Mg  (Lerch,  J.  pr.  [2]  28,  338) ;  reaction 
is  very  violent.  A  white,  waxy  solid  ;  very  de- 
liquescent. A  hydrate,  MgI,>.8H._,0  according  to 
Lerch  {I.e.),  is  formed  by  the  reaction  between  I 
and  Hg  under  water  (L.),  or  by  dissolving  mag- 
nesia alba  in  HIAq  and  evaporating  over  H,SO, ; 
very  deliquescent.  Mgl,  is  decomposed  by  heat- 
ing in  air,  giving  off  I,  and  forming  MgO  ;  heated 
in  0  it  is  entirely  changed  to  MgO  (Schulze, 
J.  pr.  [2]  21,407).  Mgl,  forms  double  com- 
pounds with  KI  and  NH|I  (Lerch,  I.e.).  The 
following  table  is  given  by  Kremers  (P.  108, 
118) :— 


P.O.  Mgl, 

S.G.MgT^Aq 
at  i'J° 

P.O.  Mgl, 

S.G.  MkT  ,Aq 

at  rj° 

5 

1-043 

35 

1-395 

10 

1-088 

40 

1-474 

15 

1-139 

45 

1-568 

20 

1-194 

50 

l-6i;8 

25 

1-254 

55 

1-780 

30 

1-320 

60 

1-915 

Magnesium,  nitride  of.  Mg,N,.  Mol.  w.  un- 
known, as  V.D.  has  not  been  determined.  Ob- 
tained in  small  transparent  crystals  by  Deville 
a.  Caron  in  making  Mg.  Bricglieb  a.  Geuthcr 
{A.  123,  236)  prepared  Mg^N,  by  heating  Mg 
turnings  in  a  stream  of  dry  pure  N.  Mg.,N., 
is  also  formed,  according  to  Mallet  (C.  N.  38,  89)^ 
when  Mg  is  heated  in  a  small  quantity  of  air. 
Prepared  by  heating  Mg  in  N,  Mg.,N.j  is  an  amor- 
phous, greenish-yellow,  powder  ;  becomes  brown 
on  heating.  Heated  in  air  it  is  slowly  oxidised 
to  MgO ;  the  oxidation  is  rapid  when  0  is  sub- 
stituted for  air.  With  water,  forms  MgO  and 
NH,|.  With  dilute  acids,  forms  Mg  salts  and 
NH,  salts.  Heated  in  HCl,  MgCL,  and  NH.Cl 
are  formed.  Heated  in  dry  H.S,  MgS  and 
(NHj)„S  are  slowly  formed.  Heated  to  redness  in 
CO  or  CO.,,  MgO,  C,  and  C.,N.,  are  produced. 
rCls  vapour  reacts  to  form  MgCl.,  and  P  nitride. 

Vol.  hi. 
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Magnesium,  oxide  of.  MgO.  (Magnesia.) 
Mol.  w.  unknown,  as  compound  has  not  been 
gasified.  S.G.  3-642  at  12^  (Cossa,  B.  10,  1747) ; 
S.G.  crystallised  3-036  (Ebelmen,  J.  4,  15)  ;  for 
S.G.  of  MgO  heated  to  temijcrature  from  350°  to 
bright  redness  v.  Ditte,  C.  B.  73,  111,  191,  270. 

A  new  medicine  was  introduced  in  Home  in 
the  beginning  of  the  eighteenth  century  ;  the 
name  magnesia  alba  given  to  it  is  supposed  to 
have  been  suggested  as  a  distinction  from  mag- 
nesia nigra,  a  term  then  apijlied  to  ptyrolusite, 
MnOj.  The  preparation  of  the  new  medicine  wag 
kept  secret.  In  1709  Slevogt  showed  that  mag- 
7iesia alba  conlA  be  obtained  by  ppg.  the  mother- 
liquor  from  the  preparation  of  saltpetre  by  K.,C03. 
Magnesia  alba  was  supposed  to  be  the  same  as 
Imie,  but  Hoffmann  found  that  some  of  its  re- 
actions differed  from  those  of  this  compound.  In 
1755  Black  demonstrated  magnesia  alba  to  be  a 
compound  of  CO.^  with  a  new  earthy  base,  to 
which  he  gave  the  name  magnesia. 

Occurrence. — MgO  occurs  as  periclase  ;  crys- 
tallised in  regular  octahedra  ;  S.G.  3-67  ;  usually 
coloured  green  from  presence  of  a  little  FeO. 

Formation. — 1.  By  adding  NaOHAq  or 
KOHAq  to  solution  of  a  Mg  salt,  washing,  and 
strongly  heating  the  pp.  of  MgO.^H.,.— 2.  By  cal- 
cining magnesia  alba,  a  basic  Mg  carbonate  ob- 
tained by  ppg.  a  Mg  salt  by  an  alkaline  carbon- 
ate (y.  C.i.RB0NATEs,  vol.  i.  p.  699). — 3.  By  burn- 
ing Mg  in  O. — 4.  By  decomposing  MgCl  .Aq 
by  calcined  dolomite ;  MgCl,,Aq  +  CaO.ISIgO 
=  2MgO  +  CaCl.Aq. — 5.  In  crystals  same  as  peri- 
clase, by  strongly  heating  powdered  MgO  in  a 
slow  stream  of  HCl  gas  (Deville,  A.  120,  183)  ; 
also  by  heating  powdered  MgO  in  a  porcelain 
oven  (H.  Eose). 

Preparation. — 1.  A  boiling  solution  of  pure 
MgS0,.7H,0is  ppd.  by  Na.,CO.,Aq  ;  after  boiling 
for  a  little  the  pp.  is  washed  and  dried,  and  the 
product  (4MgCO.,.MgO.,H,,..'rH.O)  is  calcined  in  a 
Pt  vessel  until  every  trace  of  C0._,  and  H;,0  is 
removed. — 2.  Magnesia  alba  is  treated  with 
enough  dilute  HNO^Aq  to  dissolve  nearly  but 
not  quite  all ;  after  standing  for  some  time  in 
the  air  with  frequent  stirring,  to  ppt.  Fe,jO:,.;rH_,0, 
the  liquid  is  filtered  ;  the  filtrate  is  mixed  with 
a  little  pure  MgSO^,  alcohol  is  added,  and,  after 
digesting  for  some  time  with  pure  CaSOj,  the 
liquid  is  evaporated  to  crystallisation,  and  again 
filtered  ;  finally  the  filtrate  is  evaporated  to  dry- 
ness, the  Mg(NO.,).^  thus  obtained  is  calcined,  the 
residue  is  very  thoroughly  washed,  and  again 
calcined  (Wurtz).  (For  preparation  of  pure  MgO 
from  magnesitc  v.  Caron,  C.  R.  66,  840.) 

Properties. — A  white  powder,  more  or  less 
flocculent  according  to  the  temperature  and 
length  of  time  it  has  been  heated.  MgO  absorbs 
water  and  CO.,  from  the  air,  slowly  forming 
MgCO.,.a-MgO.,H,,.?/H.,0.  It  is  slightly  soluble  in 
water ;  1  part  requires  55,368  cold  or  hot  water 
for  solution  according  to  Fresenius,  100,000  to 
200,000  according  to  Bineau.  The  solution  of 
MgO  is  feebly  alkaline  to  litmus.  When  very 
strongly  heated  MgO  does  not  melt  but  gives  out 
a  very  clear  white  light.  Made  into  a  paste  with 
a  little  water,  MgO  sets  to  a  hard,  white  mass 
(Deville,  C.  R.  61,  975)  ;  MgO  which  has  been 
heated  to  whiteness  does  not  set  with  water  (v. 
Knapp,  D.  P.  J.  202,  513  ;  Schwarz,  D.  P.  J. 
186,  25).    MgO  reacts  with  acids  as  a  strong  base 
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forming  salts  MgX.,,  X  =  C1,  NO,,  -iSO„  iPO,,, 
dc. 

Bcactibns. — 1.  With  tvatcr  to  form  the  hy- 
droxide MgO„H2. — 2.  Heated  with  ammonium 
cliloridc 'H'H.,  is  evolved  and  MgCl„  formed.— 3. 
With  acids  MgO  reacts  as  a  strong  base  forming 
salts  MgX„,  X  =  CI,  iSO.„  &c.— 4.  With  salts  of 
heavy  metals  MgO  reacts  similarly  to  CaO,  BaO, 
and  SrO,  ppg.  hydrated  oxides.  —  5.  With 
carbon  dioxide  and  water,  basic  carbonates 
MgCO.,.KMgO,H2.?/H,0  are  formed.— 6.  Sus- 
Ijended  in  water  through  which  is  passed  a  cur- 
rent of  hydrogen  sulphide,  a  solution  of  MgS^H.^ 
is  obtained  (v.  Magnesium,  hydrosulpliide  of, 
p.  160). — 7.  Heated  in  carbon  disulphide  vapour, 
MgO.MgS  is  formed  (Reichcl,  J.  pr.  [2]  12,  55). 

Magnesium,  oxychlorides  of.  When  freshly 
heated  MgO  is  moistened  with  MgCLAq,  S.G. 
1-16  to  l-2(;,  the  whole  sets  to  a  lirm,  hard  mass, 
which  probably  consists  of  a  mixture  of  oxy- 
chlorides a-MgO.j/MgCl,  (v.  Sorel,  C.  B.  65, 102). 
By  warming  30  parts  MgO  with  1500  parts  MgCl^ 
in  solution,  in  an  atmosphere  free  from  CO^, 
needle-shaped  crystals  slowly  form ;  when  washed 
free  from  MgCl.,,  pressed,  and  dried  over  soda- 
lime,  the  crystals  are  10MgO.MgCl.,.18H,O  ;  dried 
at  110°they  lose  4H,,0  (Krause,  4.'l05,38). 

Magnesium,  oxysulphide  of. 
Mg,OS(  =  MgO.MgS).    An  amorphous,  reddish, 
solid;  obtained,  along  with  COS,  by  passing CS._. 
vapour  over  heated  MgO  (Ileichel,  J.  2>r.  [2]  12, 
65). 

Magnesium,  phosphide  of.  Mg,Pj.  A  hard, 
brittle,  steel-grey  solid ;  obtained  by  heating 
molten  P  with  Mg  in  H  (Parkinson,  C.  J.  [2]  5, 
127,  309),  or  in  a  sealed  glass  tube  (Emmcrling, 
B.  12,  152).  Decomposed  by  water,  evolving 
PH3  and  forming  MgO;  with  acids  gives  Mg 
salts  and  PH3. 

Magnesium,  salts  of.  Compounds  obtained 
by  replacing  Hof  acids  by  Mg.  The  salts  of  Mg 
belong  to  one  series,  MgX.^,  where  X  =  CI,  NO,, 
^S04,|C03,iPO.|,&c.  A  few  basic  salts,  and  many 
double  salts,  of  Mg  are  known.  MgCO,,,  the  basic 
carbonates  and  phosphates,  and  a  few  other 
salts  are  insoluble  in  water,  but  most  of  the  Mg 
salts  readily  dissolve  in  water.  The  salts  are 
usually  prepared  by  dissolving  MgO,  MgO.B,, 
or  MgCOs,  in  the  various  acids,  and  evaporating, 
some  are  prejjared  by  double  decomposition  from 
the  soluble  salts,  generally  from  MgSOj.  As 
none  of  the  salts  of  Mg  has  been  gasified  the 
formulsB  given  are  not  necessarily  molecular, 
they  are  based  on  the  results  of  analysis  and 
considerations  of  the  similarities  between  the 
salts  of  Mg,  Zn,  and  Cd  (v.  M.voNnsinJi  gboup  op 
ELEMKNTs).  The  Mg  salts  are  numerous,  and  as 
a  class  very  definite  and  stable  bodies  ;  the  fol- 
lowing are  the  chief  salts  derived  from  oxy- 
acids: — hromate, carbonates, chlorate, dithionatc, 
hypochlorite,  hypophosphite,  iodate,  nitrate  and 
-itc,  perchloratc,  iodates,  phosphates  and  -ite, 
sclenate  and  -ite,  silicates,  sulpihata  and  -ite, 
tellurate  and  -ite,  thiosulphate  {v.  Caebonaies, 
Nitrates,  Sulphates,  &c.). 

Magnesium,  selenide  of.  A  flesh-coloured 
pp.,  probably  a  selenide  of  Mg,  is  obtained  by 
adding  K.^Se  to  solution  of  a  Mg  salt ;  the  pp.  is 
decomposed  by  heat,  and  by  acids,  with  separa- 
tion of  So  (Ccrzelius). 


Magnesium,  silicides  of.    A  compound  of 

Mg  and  Si  is  prepared  by  placing  a  layer  of 
fused  and  powdered  NaCl  in  the  bottom  of  a 
Hessian  crucible,  adding  one-half  of  a  mixture 
of  2\  parts  NaCl  and  7  parts  Na,SiP^,  then  ^ 
parts  Mg,  and  then  the  other  half  of  the  mixture 
of  NaCl  and  Na^SiF^,  covering  the  whole  with 
NaCl,  and  heating  in  a  wind-furnace  ;  when  the 
reaction  is  completed  the  contents  of  the  crucible 
are  stirred  with  a  porcelain  rod,  and  allowed  to 
cool.  The  regulus  foiuncd  at  the  bottom  of  tlie 
crucible  is  a  mixture  of  Mg  and  Mg  silicide  ;  by 
washing  with  NH.,ClAq  the  Mg  is  dissolved  out 
(Geuther,  J.pr.  95,  421).  As  thus  prepared  the 
silicide  has  the  composition  Mg-Si,.  It  forms 
metal-like,  lustrous  crystals.  Eeactswith  IIClAq 
to  form  MgCl,,  SiH„  H,SiO„  and  H.  This  sub- 
stance may  be  a  compound,  or  a  mixture,  of 
Mg,,Si  and  MgSi  (Mg,Sl,  =  2Mg,,Si-i-MgSi).  A 
silicide  Mg.^Si  is  obtained  by  pulverising,  in  a 
warm  mortar,  40  parts  fused  MgCl.^,  35  parts 
Na.SiF„,  10  parts  NaCl,  adding  20  parts  Na  in 
small  pieces,  and  jirojecting  themixture  into  ahot 
Hessian  crucible.  After  fusion  and  cooling,  the 
greyish-black  mass  in  the  crucible  is  found  to 
contain  metal-like  tablets  and  globules  ;  these 
consist  of  Si  and  Mg^Si ;  by  treating  with  HClAq 
Si  remains  and  SiH,  is  evolved  (Wohler,  A.  107, 
113;  cf.  Martius,  A.  107,  112). 

Magnesium,  silicofluoride  of.  MgSiPu ;  said 
to  be  obtained  as  a  gum-like,  very  soluble 
substance,  by  dissolving  MgO  in  H^SiF^Aq 
(Berzelius). 

Magnesium,  sulphydrate  of,  v.  Magnesium, 
hydrosxdphidc  of,  p.  100. 

Magnesium,  sulphides  of.  MgS  has  been 
isolated ;  polysulishides,  probably  MgS,,  MgS„ 
and  MgSj,  seem  to  exist  in  the  solution  obtained 
by  warming  MgS  with  S  and  H^O. 

Magnesium  MONOsuLruiDE,  MgS.  Produced 
by  passing  H  laden  with  S  vapour  over  red-hot 
Mg  (Reichel,  J.  pr.  [2]  12,  65;  cf.  Parkinson, 
C.  J.  [2]  5, 125,  309).  According  to  Fremy,  MgS 
is  formed,  along  with  CO^,  when  MgO  is  strongly 
heated  in  dry  H.^S  ;  but  Eeichel  (I.e.)  says  that 
the  products  of  this  reaction  are  MgO.MgS  and 
COS.  MgS  is  also  said  to  be  formed,  along  with 
(NHJ„S,  by  heating  Mg,,N.,  in  dry  H.,S  (Brieglieb 
a.  Geuther,  A.  123,  236).  Fremy  (A.  Ch.  [5]  38, 
324)  gives  LMg,S]  =39,800.  MgS  is  formed,  but 
only  in  very  small  quantity,  by  strongly  heating 
MgSO,,  with  C.  Alkaline  sulphides  do  not  ppt. 
MgS,  but  MgO.,H.,,  from  solutions  of  Mg  salts. 

MgS,  formed  by  heating  Mg  and  S,  is  described 
as  a  yellowish-grey  amorphous,  or  as  a  reddish- 
brown  crystalline,  mass  ;  analysis  always  gives 
rather  more  S  than  required  by  MgS.  With 
watei',  MgS  is  decomposed  to  MgOJI.,  and 
MgS.,HAq,the  latter  being  afterwards  converted 
into  MgO.,H2  and  H,S. 

Magnesium  polysulphides.  By  warming, 
not  boiling,  MgS  and  S  with  water,  a  dark  yellow 
solution  is  obtained,  containing  Mg  and  S  in  a 
ratio  varying  from  Mg:3S  to  Mg:5S  (Ileichel, 
J.  pr.  [2]  12,  55).  The  solution  decomposes  in 
air,  giving  off  H,,S  and  ppg.  MgO._,H^  and  S. 

Magnesium,  sulphocyanide  of; 
Mg(SCN).,.4H.,0  ;  v.  vol.  ii.  p.  350. 

M.  M.  P.  BI. 

MAGNESIUM  ETHIDE  Mg(C,JI,)..  Mag- 
nesium tilings  act  rapidly  on  ethyl  iodide,  gaa 
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bring  given  off.  If  the  product  be  heated  in  a 
sealed  tube  at  125°  the  contents  solidify  to  a 
white  mass  which  on  distillation  gives  off  MgEt.. 
and  leaves  a  residue  of  MgL  (Cahours,  A.  Hi, 
227,  354  ;  Hallwachs  a.  Schafarik,  A.  109,  215). 
These  statements  are  contradicted  by  LOhr  (.1. 
Kil,  48),  who  finds  that  EtOAc  must  be  added 
to  the  mixture  of  Mg  and  Ell,  and  that  the 
resulting  magnesium  ethyl  is  a  non-volatile 
solid. 

MAGNESIUM  GROUP  OF  ELEMENTS— 

Bcrylliim,  Magnesium,  Zinc,  Cadmium,  Mer- 
cunj.  Of  these  five  metals,  only  Zn  and  Hg 
are  found  native,  and  these  in  small  quantities. 
Be  occurs  chiefly  as  silicate  in  combination  with 
Al  silicate,  not  widely  distributed;  Mg  salts, 
especially  MgCO,  and  MgSO,,  are  found  in  large 
quantities  ;  the  chief  ores  of  Zn  are  ZnCO^  and 
ZnS,  they  occur  fairly  widely  distributed  and  in 
considerable  quantities ;  small  quantities  of 
CdS  and  CdCO^j  accompany  many  Zn  ores  ;  the 
chief  ore  of  Hg  is  IlgS,  which  is  found  only  iu 
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a  few  localities.  Be  is  classed  with  the  rare 
elements  ;  approximately  pure  Be  was  not  pre- 
pared until  1885.  Mg  was  obtained  by  Davy, 
m  small  quantity  and  impure,  in  1800 ;  in  18:30 
Bussy  prepared  the  metal  in  a  state  of  approxi- 
mate purity.  Although  brass  has  been  made 
for  very  many  centuries,  yet  it  was  not  till  the 
middle  of  the  eighteenth  century  that  the  art  of 
preparing  metallic  Zn  was  known  in  Europe. 
Cd  was  discovered  and  prepared  in  ISI7  by 
Stromeyer.  Hg  has  been  known  certainly  from 
the  beginning  of  the  Christian  era. 

Be  and  Mg  are  prepared  by  reducing  the 
chlorides  MCI,  by  Na  or  K  ;  Zn'o  and  CdO  are 
reduced  by  heating  with  C;  Hg  is  prepared  from 
Hg.S  by  heating  with  CaO,  whereby  CaS  and 
CaSO,  are  formed  and  Hg  is  vapourised,  or  by 
heating  with  scrap  iron,  when  FeS,  SO..,  and  Hg 
are  produced. 

The  following  table  presents  some  of  the 
prominent  physical  and  chemical  properties  of 
the  magnesium  metals  : — 


Mclting- 
jyoinis 
(approx.) 

Sp.  gr. 
(appro.x.) 

Sp.  Iicals 

At.  w. 

Sp-  gr. 
(approx.) 

Occurrence 
and  pre- 
paration 


Beiivllium 

Magnesium 

Zinc 

Cad.mium 

JIi:ucui:y 

Atomic 
weights 

008 

24 

C4-9 

111-7 

109-8 

T  7  --"'1--^'-"=  ui  eauu  eiemeui,  excepc  Mg,  nave  been  gasified.  Specific 

heats  have  been  directly  determined.  Molecular  weights  of  Zn,  Cd,  and  Hg  and 
probably  also  of  Mg,  are  the  same  as  the  atomic  weights. 


Physical 
properties 


1-85 
•02 
4-92 

Double  silicate 
of  Be  and  Al, 
and  a  com- 
pound of  BeO 
and  Al.jOj,  oc- 
cur in  a  few 
rocks  in  small 
quantities. 

Prepared  by  re- 
duction of  mol- 
ten BeCl.,  by 
Na  ;  not  by 
electrolysis  of 
BeClj. 

Steel  -  coloured, 
hard,  hexa- 
gonal crystals ; 
lustrous. 


700°-800'' 

1-7 

•215 
11-1 

MgCO.,,  MgSO,, 
MgCL,  and  Mg 
silicates  occur 
in  large  quanti- 
ties and  widely 
distributed. 

Prepared  by  re- 
ducing molten 
MgCL,  by  Na; 
also  by  electro- 
lysis of  MgCl^. 


Silver  -  white, 
very  lustrous ; 

moderately 
hard  ;  malle- 
able ;  not  very 

tenacious. 
Crystallises  in 

hexagonal 
forms,  isomor- 
phouswith  Zn. 
Melts  at  temp, 
much  higher 
than  M.P.  of 
Cd  or  Zn  ;  has 
not  been  gasi- 
fied at  white 
heat. 


430^ 
7-2 
•001 

9 

ZnO,  ZnS,  and 
ZnCO,  are 
fairly  widely 
distributed;  Zn 
found  native  in 
small  quanti- 
ties. 

Prepared  by  re- 
ducing ZnO  by 
C  at  moder- 
ately high  tem- 
perature. 


White,  with 
tinge  of  blue  ; 
crystallises  in 

hexagonal 
forms  ;  soft ; 
brittle  at  ordi- 
nary tempera- 
tures, malle- 
able at  100°- 
150°,  brittle 
again  at  200°. 

Flexibility 
varies  with 
temp.  Melts  at 
c.  430° ;  can 
readily  be  dis- 
tilled. 


320° 

8-7 

•05G 
12-8 


Compounds  fre- 
quently found 
accompanying 
Zn  ores. 

Prepared  by  re- 
ducing CdO  by 
C. 


White,  with 
slight  tinge  of 
blue ;  crystal- 
lises easily  in 
regular  forms ; 
soft,  but  harder 
than  Zn  ;  very 
malleable,  duc- 
tile, and  flex- 
ible. Vapour 
isyellow.  Melts 
at  moderate 
temperature,  c. 
320"  ;  distils 
at  lower  temp, 
than  Zn. 


-39° 

13-5 

•033 
11-8 

Hg  found  native 
in  small  quan- 
tities. Chief 
ore  is  HgS ; 
found  in  a  few 
localities  ia 
fair  quantity. 

Prepared  by 
heating  HgS  iu 
air,  or  with  Fe, 
or  CaO,  and 
condensing  Hg. 


Liquid  metal  at 
temps.  above 
-39°;  white, 
showing  faint 
tinge  of  blue 
when  com- 
pared with  Ag; 
very  lustrous. 
Crystallises  in 
regular  octa- 
hedra.  Boils 
atc.350°.  Vola- 
tilises even  at 
very  low  tem- 
peratures. 
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MAGNESIUM  GROUP  OF  ELEMENTS. 
Table — cont. 


Bebyujtjm 


Scarcely  changed 
by  heating  in 
air  or  0 ;  burns 
in  0-H  flame  to 
BeO.  Scarcely 
acted  on  by  S 
at  red  heat. 
Burns  in  CI  to 
Bed,,.  Dis- 
solves slowly  in 
acids  to  form 
salts.  Only 
one  series  of 
salts  known, 
BeX.,,  where 
X  =  CI,  iSO„ 
^PO^,  &c.  Dis- 
solves slowly 
in  alkali  solu- 
tions, evolv- 
ing H.  Dis- 
tinctly positive 
metal  ;  does 
not  show  allo- 
tropy ;  BeO  has 
no  acidic  pro- 
perties. Atom 
of  Be  is  diva- 
lent in  gaseous 
molecules. 


Magnesium 


Unchanged  in 
dry  air ;  heated 
in  air,  or  O, 
burns  to  MgO. 

Decomposes 
hot  water 
slowly  ;  burns 
when  heated  in 
steam,  forming 
MgO.  Decom- 
poses CO2  at 
red  heat.  Com- 
bines directly 
with  halogens 
S,  P,  As,  and 
N.  Dissolves 
in  acids  to  form 
salts.  Only  one 
series  of  salts 
is  known, MgX„, 

X  =  CI,  iso; 

&c.  MgO.'H„is 
a  strong  base ; 
compounds  of 
Mgdo  not  show 
any  acidic  jDro- 
perties.  Va- 
lency of  atom 
of  Mg  not  cer- 
tainly known, 
as  no  binary 
haloid  com- 
pounds have 
been  gasified. 
Mol.  w.  pro- 
bably same  as 
at.  \f. 


Zlnc 


Unchanged  in 
air ;  heated 
strongly  in  air, 
or  0,  burns  to 
ZnO.  Decom- 
poses steam  at 
red  heat.  Com- 
bines directly 
with  halogens, 
but  not  with  S. 
Slowly  soluble 
in  alkali  solu- 
tion, with  evo- 
lution of  H. 
Dissolves  in 
acids  to  form 
salts.  One 
series  of  salts 
known,  ZnX.„ 
X  =  CI,  &a. 
ZnO.Hj  dis- 
solves in  alka- 
lis, but  is  ppd. 
again  on  eva- 
poration over 
H.StO  ^invacuo. 
There  are  indi- 
cations of  ex- 
istence of  a 
hydride  of  Zn. 
Atom  of  Zu  is 
divalent  in 
gaseous  mole- 
cules. Mol.  w. 
same  as  at.  w. 


CADMinjI 


Slowly  oxidised 
on  surface  in 
air ;  heated  in 
air  or  O,  burns 
to  CdO.  Cd 
vapour  and 
steam  heated 
together  form 
H  and  CdO. 
Combines  di- 
rectly with  ha- 
logens, also 
with  S  and  P. 
Dissolves  in 
acids  to  form 
salts.  Only  one 
series  of  salts 
known,  CdX^, 
X  =  CI,  &c. 
CdOjH,,  is  not 
soluble  in  alka- 
lis. No  com- 
pound of  Cd 
shows  any 
acidic  proper- 
ties. Atom  of 
Cd  is  divalent 
in  gaseous 

molecules. 
Mol.  w.  same 
as  at.  w. 


Mehcurt 


Unchanged  in 
air  ;  heated 
nearly  to  B.P. 
is  slowly  oxid- 
ised to  HgO. 
Does  not  de- 
compose water 
or  steam.  Com- 
bines directly 
with  halogens 
and  S.  Dis- 
solves in  acids 
to  form  salts. 
Two  series  of 
salts  are 
known,  HgX 
and  HgX._,,  X 
=  CI,  Ac;  salts 
of  both  series 
are  numerous 
and  stable. 
HgO  dissolves 
in  molten 
KOH   to  form 

Ko0.2HgO ; 
HgS  dissolves 
in    Na    or  K 
sulphide  solu- 
tion   to  form 

compounds 
£cNa,S.7/HgS. 
Hg  forms  very 
many  am- 
monio  -  com  - 
pounds.  Atom 
of  Hg  is  mono- 
and  di-valent 
in  gaseous 

molecules. 
Mol.    w.  same 
as  at.  w. 


General  formulcB  and  character  of  compounds. 

Oxides: — MO;  also  in  case  of  Hg,  Hg,0. 
Hydroxides  :— MO„H,.  Sulphides  :— MS  ; 
also  in  case  of  Hg,  HgjS.  Haloid  com- 
pounds:— MX._,;  also  in  case  of  Hg,  HgX. 
Salts:— MX., ;  also  in  case  of  Hg,  MX;  X^TStOj, 
C10„  iCOj,  iSO^,  1P0„  &c. 

The  oxides  MO  are  basic ;  they  react  with 
acids  to  form  salts  MX,„  X  =  NO:„  -^SO^,  &c. 
MgO  reacts  with  water  to  form  MgOjH,^ ;  the 
other  hydroxides  MO.S,  are  formed  by  ppg. 
solutions  of  salts  by  alkalis.  HgO  shows  feebly 
marked  acidic  properties  ;  it  dissolves  in  molten 
KOH,  and  the  compound  ■2HgO.K.,0  is  obtained 
on  cooling.  ZnO^H.,  is  sol.  KOHAq,  but  is 
reppd.  on  evaporation  in  vacuo  over  H^SO^. 
Merourous  oxide  Hg^O  is  the  only  representative 
of  the  class  M„0  ;  it  is  very  easily  resolved  into 
Hg  and  HgO  ;  it  reacts  with  dilute  acids,  in  the 
cold,  as  a  basic  oxide,  forming  salts  HgX.  Hg.^O 
in  some  respects  resembles  CujO  and  Ag.^O,  and 
exhibits  the  relations  of  Hg  to  the  copper  group 
(v.  Copper  gkoxjp  of  elements,  vol.  ii.  p.  250), 

The  hydroxides  MO^H^  are  all  decomposed 


by  heat  to  BIO  and  H^O  ;  HgO  .Hj  if  it  exists  is 
extremely  easily  separated  into  its  oxide  and 
H^O  ;  the  only  hydroxide  obtained  by  direct  re- 
action between  MO  and  H^O  is  MgO^Hj.  The 
hydroxides  are  basic  ;  MgO^Hj  is  slightly 
alkaline. 

The  szdphides  MS  are  basic.  The  existence 
of  BeS  is  extremely  doubtful ;  MgS  is  readily 
decomposed  by  water,  giving  MgS.H^Aq,  and 
finally  MgO^H,  and  H,S ;  ZnS,  CdS",  and  HgS 
are  more  stable  than  MgS  ;  HgS  shows  slightly 
acidic  properties,  it  dissolves  in  K^SAq  or 
Na^SAq  to  form  compounds  a:K„S.?/HgS.  Mer- 
curous  sulphide  Hg.,S  is  very  easily  decomposed 
to  HgS  and  Hg. 

The  lialoid  compounds  MX.,  may  be  obtained 
by  the  direct  union  of  the  elements ;  the  mer- 
curous  compounds  HgX  are  also  obtained  in  this 
way.  MX.,  and  HgX  are  also  prepared  by  dis- 
solving the  corresponding  oxides  in  HXAq  and 
evaporating  ;  but  MgCl.^  cannot  be  thus  obtained, 
as  evaporation  towards  dryness  of  MgCl.Aq  re- 
sults in  formation  of  HCl  and  MgO  mixed  with 
oxychlorides  arMgO.T/MgCl^.    The  compounds 
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BeCl,,,  BeBr,,  ZnCl,,,  CdBr,,  HgCL,  Hgl,„  and  pro- 
bably HgCl,  have  been  vapourised  without  de- 
composition. The  haloiil  compounds  form 
many  double  compounds.  They  all  combine  with 
NH.,;  various  ammonio- derivatives  of  BLgX^and 
ITgX  are  known.  Numerous  oxrjhaloid  com- 
founds,  crMO.j/MXo,  are  known. 

The  salts  MX,  are  numerous  and  well  marked ; 
they  are  obtained  by  dissolving  the  correspond- 
ing oxides  or  carbonates  in  acids,  and  evapora- 
ting. Mercurous  salts  HgX  are  prepared  by 
digesting  excess  of  Hg  with  the  various  acids 
in  the  cold.  Many  basic  salts  of  Be,  Zn,  and 
Hg  have  been  prepared  ;  most  of  the  salts  of  Mg 
are  normal. 

The  five  metals  Be,  Mg,  Zn,  Cd  and  Hg 
belong  to  Group  II.,  as  the  elements  are  ar- 
ranged in  accordance  with  the  periodic  law. 
The  following  table  shows  their  positions  in  the 
Group  : — 

Even  Series. 

2  4  6  8 

.   Bo  =  9     Ca  =  40     Sr  =  87    Ba  =  137 

Odd  Series. 

3  5  7  9  11 
Mg=24    Zn  =  G5    Cd  =  112     —     Ilg  =  200 

The  i^ropertics  of  Be,  the  first  member  of  the 
group,  suggest  those  both  of  the  even  and  odd 
series  members.  Physically  it  approaches  Mg, 
Zn,  and  Cd  more  than  Ca,  Sr,  and  Ba  ;  in  the 
conditions  under  which  it  is  oxidised,  the  basic 
but  non-alkaline  character  of  its  hydroxide,  the 
existence  of  many  basic  salts,  &c.,  Be  shows 
closer  resemblances  to  Zn,  Cil,  and  Hg  than  to 
Ca,  Sr,  and  Ba.  The  solubility  of  BeO._,H,_,  in 
KOHAq  also  suggests  the  solubility  of  ZnO.^H,  in 
KOHAq,  and  of  HgO  in  molten  KOH the 
hydroxides  of  Ca,  Sr,  Ba,  and  Mg  are  quite  in- 
soluble in  alkalis.  Mg  is  closely  related  in  many 
respects  to  the  metals  of  the  alkaline  earths, 
Ca,  Sr,  and  Ba  ;  but  its  much  greater  stability  in 
air,  its  non-decomposition  of  cold  water,  the  easy 
resolution  of  its  hydroxide  into  MgO  and  H..0  by 
heat,  cVc,  exhibit  the  analogies  between  Mg  and 
Zn,  Cd,  Hg.  Sulphides  of  Ca,  Sr,  and  Ba  are 
readily  formed,  but  MgSis  only  produced  by  heat- 
ing Mg  to  redness  in  H  laden  with  S  vapour ; 
the  difficulty  of  foriiiing  MgS  recalls  the  non- 
isolation  of  any  compound  of  Be  and  S.  Alkali 
carbonate  solutions  ppt.  MCO.j  from  solutions  of 
salts  of  Ca,  Sr,  and  Ba ;  but  the  pps.  obtained  from 
Mg  salts  are  basic  carbonates  .rMgCO.|.?/MgO,H^.. 
The  sulphates  of  Ca,  Sr,  and  Ba  are  reduced  to 
MS  by  heating  with  C,  but  MgSOj  is  scarcely,  if 
at  all,  reduced  in  this  way.  Hg  is  distinguished 
from  the  other  members  of  the  magnesium 
family  by  its  physical  properties,  the  formation 
of  two  series  of  salts,  the  formation  of  a  large 
number  of  ammonio-  derivatives  of  both  series  of 
Elg  salts,  and  in  other  ways. 

In  the  composition  of  their  salts,  and  some- 
times in  the  isomorphism  of  salts,  the  metals  of 
the  Mg  family  resemble  those  of  the  Fe  family, 
viz.  Mn,  Fe,  Ni,  Co  {v.  Iron  group  of  elements, 
p.  65).  For  a  further  treatment  of  the  elements 
of  Group  11.  V.  Classification,  vol.  ii.  pp.  204- 
207  ;  cf.  also  Alk/UiIne  earths,  metals  of  the, 
\ol.  i.  p.  112. 

M.  M.  P.  M. 


MAGNETIC  ROTATORY  POWERS  of  liquid 
coiujioiinds  ;  v.  Piiysical  metiiohs,  section  OiJ- 
ticul  methods. 

^  MAIROGALLOL  C,8H,C1,,0,„(?)[190°].  (From 
fj-aipou,  I  glitter).  Obtained,  together  with  leuco- 
gallol,  by  passing  chlorine  through  pyrogallol 
(15  g.)  dissolved  in  GO  p.c.  acetic  acid  (45  g.)  until 
the  liquid  is  brown,  and  allowing  the  liquid  to 
stand  (Groves,  A.  179,  237  ;  Stenhouse  a.  Groves, 
C.  J.  28,  706;  Webster,  C.  J.  45,  208).  Tri- 
metric  prisms,  insol.  water,  v.  sol.  hot  alcohol, 
extremely  sol.  ether,  insol.  CSj  and  petroleum 
ether.  Decomposed  by  boiling  with  water  yield- 
ing CO,  oxalic  acid,  and  tri-cliloro-pyrogallol. 
Reduced  by  zinc  and  IL.SO^  to  tii-chloro-pyro- 
gallol  (Webster,  C.  J.  Proc.  3,  130  ;  Hantzseh  a. 
Schniter,  B.  20,  2033).  Boiling  with  dilute 
H,SO|  gives  a  condensation  product,  and  also  a 
substance  that  is  ppd.  from  aqueous  solution  by 
gelatin.  Acjueous  NaHSO.,  and  zinc-dust  re- 
duce it  to  tri-chloro-pyrogallol  and  an  amorphous 
substance  which  yields  furfuraldehyde  when  dis- 
tilled with  dilute  H.SO^.  Mairogallol  gives  a 
crimson  colour  with  solution  of  sodium  sulphite 
(Cross  a.  Bevan,  G.  J.  43,  18).  Mairogallol 
when  gradually  heated  gives  a  sublimate  of  tri- 
cliloro-quinone  and  tetra-chloro-quinone.  These 
reactions  indicate  that  mairogallol  is  derived  by 

condensation  from  CO<^^^q^i-'^^^(^i\^CG],^ 

(Webster). 

MALACHITE  GREEN  v.  Tetra-metxiyl-di- 

AMIDO-TKI-I'IIKN'YL-CARBINOL. 

MALAMIC  ACID  i).  Malic  acid. 

MALEiC  ACID  C^H.O^  i.e. 
CO.,n.CH:CII.CO,.H.  Mol.  w.  110  (confirmed  by 
Eaoult's  mcthod.'Paterno,  B.  21,  2158).  [180°]. 
ll-jr,  38-6  (in  a  G'9  p.c.  aqueous  solution  ;  Kanon- 
nikoff,  J.pr.  [2]  31,  347  ;  cf.  Knop,  A.  218,  175). 
H.C.v.331,702(Louguinine,C.B.  106,1290).  H.C. 
V.  326,900  (Stohmann,  Kleber  a.Langbein,  ^ir. 
[2]  40,  217).  H.C.  p.  32G,300  (S.  K.  a.  L.). 
H.F.  187,700  (S.  K.  a.  L.).  Heat  of  solution: 
-  4,438  (Gal  a.  Werner,  Bl.  [2]  47,  158).  Heat 
of  neutralisation  :  26,648  (G.  a.  W.). 

Formation. — 1.  Together  with  fumaric  acid 
(q.  V.)  by  the  distillation  of  malic  acid  (Lassaigne, 
A.  Ch.  [2]  11,  93  ;  Pelouze,  A.  Ch.  [2]  56,  72; 
Liebig,  A.  11,  276;  Buchner,  A.  49,  57  ;  Kekul6, 
A.  Sup2)l.  1,  129;  2,  85  ;  Von  Eichtor,  Z.  [2]  5, 
453). — 2.  By  heating  silver  succinate  at  180° 
(Bourgoi'n,  C.  R.  72,  52). — 3.  By  saponification 
of  the  ether  obtained  from  di-chloro-acetic  ether 
by  heating  with  reduced  silver  at  220°,  or  by  the 
action  of  sodium  upon  its  ethereal  solution  in 
the  cold  (Tanatar,  B.  12,  1503).— 4.  By  the 
action  of  KCN  on  a-di-bromo-propionic  acid 
(Tanatar,  B.  13,  159).— 5.  From  (5)-bromo-pyro- 
mucic  acid  and  dilute  HNO.,  (Hill  a.  Sanger,  A. 
232,  55). — 6.  By  the  action  of  barvta  on  tri- 

^CH.C(0H).CCl3?N 
cliloro-phenomalic  acid  (  II       >0  ). 

VCH.CO  / 

Preparation. — Malic  acid  is  rapidly  distilled 
until  tlie  residue  thickens,  the  fiame  being  then 
withdrawn;  the  distillation  then  continues  by 
itself  until  the  residue  is  solid  (fumaric  acid). 
The  distillate  consists  of  maleio  acid  and  malcVc 
anhydride,  and  may  be  wholly  converted  into 
maleic  anhydride  by  AcCl.  The  maleic  anhy- 
dride  may  be  purified  by  crystallisation  from 
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HOAe  and  then  eonvevtod  by  hot  water  into 
nialeic  acid  (Anschiitz,  B.  12,  2281  ;  cf.  Perkin, 
B.  14,  2547). 

Properties. — Monoclinic  prisms.  V.  sol. 
■water  and  alcohol,  m.  sol.  ether.  Its  aqueous 
solution  reddens  litmus  strongly.  Begins  to  boil 
at  160°,  being  then  restored  into  maleic  anhy- 
dride and  water,  which  partially  re-unite  in  the 
receiver.  An  aqueous  solution  of  maleic  acid  is 
ppd.  by  baryta  (difl'erence  from  fumaric  acid). 
Unlike  fumaric  acid,  maleic  acid  is  not  ppd.  by 
adding  mineral  acids  to  solutions  of  its  salts. 

Reactions. — 1.  Eeduced  by  water  onA  sodium 
amalgam  to  succinic  acid.  Zinc  added  to  an 
aqueous  solution  of  maleic  acid  yields  zinc 
maleate  and  succinate. — 2.  Calcium  malcate 
fermented  in  contact  with  cheese  also  changes  to 
succinate  (Dessaignes). — 3.  Electrolysis  gives 
acetylene,  succinic  acid,  and  a  small  quantity  of 
fumaric  acid  (Kekul6,  A.  130,  1).— 4.  Combines 
readily  with  bromine  in  the  cold,  forming  iso-di- 
bromo-succinic  acid  and  some  di-bromo-succinic 
acid  derived  from  fumaric  acid  into  which  a 
portion  of  the  maleic  acid  is  at  the  same  time 
transformed  (Kekul6;  Petri,  yl.  195,59).  Chlorine 
gives  a  di-chloro-succinic  acid  (Petrieff,  Bl.  [2] 
41,  309).  Bromine  in  presence  of  water  forms 
iso-di-bromo-succinic,  bromo-fumaric,  bromo- 
succinic,  and  fumaric  acids  (Wislieenus,  ^.246, 
63). — 5.  Dissolves  easily  in  aqueous  HBr,  the 
solution  even  at  0''  soon  depositing  fumaric 
acid  and  bromo-succinic  acid  in  equimolecular 
proportions.  The  bromo-succinic  acid  may 
easily  be  extracted  from  the  product  by  water 
(Fittig  a.  Dorn,  B.  9,  1191).— 6.  Converted  into 
fumaric  acid  by  boiling  cone.  HIAq,  HBrAq, 
dilute  HNOa,  or  HClAq  (Kekul6,  A.  Suppl.  1, 
134 ;  2,  93 ;  Kekule  a.  Strecker,  A.  223,  18G). 
When  HIAq  is  used  the  ultimate  product  is 
succinic  acid.  Dry  HCl  does  not  convert  maleic 
acid  into  fumaric.  Maleic  acid  is  converted  into 
fumaric  acid  by  heating  its  aqueous  solution  at 
100°-130°  (Semenoff,  Bl.  [2J  46, 816).  An  aqueous 
solution  of  sodium  maleate  is  not  affected  by 
being  heated  for  10  hours  in  a  sealed  tube  at  100°  to 
135°. — 7.  With  hypocMoi-ous acid  it  forms  a  com- 
pound which  reduced  by  sodium  amalgam  yields 
inactive  malic  acid,  oxymaleic  acid  ('?),  and  a 
liquid  which  breaks  up  on  heating  into  C0„  and 
C^Hi^Oj  (Petrieff).— 8.  KMnO^  oxidises  it  to  in- 
active tartaric  acid. — 9.  Alcoholic  NII3  at  150° 
slowly  forms  aspartic  acid  (Engel,  C.  B.  104, 
1805).— 10.  The  acids  of  the  maleic  series  ma,Ai\y 
split  off  H,0  from  their  acid  aniline  salts,  when 
the  aqueous  solution  of  the  latter  is  left  to  stand 
for  several  days  or  boiled ;  a  crystalline  pp.  being 

formed  of  the  acid  anilide  X"<;^^q^^^^  or  of 

an  isomeride  thereof.  Under  the  same  con- 
ditions the  acid  aniline  salts  of  the  acids  of  the 
fumaric  series  are  quite  stable.  This  constitutes 
a  ready  method  of  determining  to  which  of  the 
two  isomeric  series  a  given  acid  belongs.  The 
acid  is  half  neutralised  with  aniline  and  either 
left  to  stand  or  heated  to  boiling,  if  a  pp.  is  ob- 
tained insoluble  in  dilute  HCl  the  acid  belongs 
to  the  maleic  series  (Michael,  B.  19,  1372). 

Salts.— K,A"  (dried  at  100°).  Radiating 
crystals  ;  v. sol.  water, insol.  alcohol. — KHA'^aq: 
small  crystals  ;  v.  sol.  water.  The  solution 
reddens  litmus. — Na^jA" :  needles.    Ppd.  as  a 


granular  crystalline  powder  by  adding  alcohol 
to  its  aqueous  solution.  Is  not  deliquescent. — 
NaHA"3aq.  Triclinic  crystals  (Bodewig,  J.  1881, 
710).  SI.  sol.  cold  water. — KNaA"aq:  deliques- 
cent crystalline  powder  (Biichner,  A.  49,  60). — 
BaA"  2aq :  gelatinous  pp.,  changing  to  scales. 
S.  11  at  20°  (Regnault).— BaA"aq  (Anschiitz).— 
BaH._A"„  5aq  :  indistinct  crystals,  which  redden 
litmus  ;  v.  sol.  water  (Biichner). — CaA"aq  (dried 
at  100°) :  small  needles,  sol.  water. — CaHjA'^Saq : 
long  prisms,  v.  sol.  water,  insol.  alcohol.  — 
SrA"5aq  :  silky  needles. — SrH,A"2  8aq:  rect- 
angular prisms.  —  MgA"  3aq.  — ■  MgHA",  6aq  : 
hard  crystals,  v.  sol.  water,  insol.  alcohol. — 
ZnA"  2aq  :  crystals,  v.  sol.  water,  insol.  alco- 
hol.— NiA"aq  :  apple-green  crystals.  —  CuA"  : 
light-blue  crystals,  si.  sol.  boiling  water,  v.  sol. 
NH.,Aq,  forming  a  solution  whence  alcohol  ppts. 
an  azure-blue  crystalline  powder. —  PbA"  3aq  : 
amorphous  pp.,  changing  to  needles. — Pb2A"0 
(dried  at  100°;  Otto,  A.  127,  178).— Ag,A": 
white  pp.,  changing  to  lustrous  needles. — AgHA" 
(dried  at  100°)  :  needles. 

Acid  aniline  salt  C,.H5NH,HA"iaq  : 
prisms,  sol.  water.  On  allowing  the  solution  to 
stand  for  some  days  it  forms  phenyl-aspartic 
acid  C,H5NH.C.,H.,(C0.,H),  [132°]  (Anschiitz  a. 
Wirtz,  A.  239,  "l40  ;  cf.  Michael,  B.  19,  1373  ; 
Am.  9,  183,  197).— The  neutral  aniline 
maleate  when  boiled  in  aqueous  solution  de- 
posits the  phenylimide  of  phenyl-aspartic  acid 

C„H,NH.C,H3<;;^^>NC,H5,  a  body  [212°]  which 

was  formerly  described  as  the  di-anilide  of  maleic 
acid  C,H,(COKHPh),.  1 

Phenyl-imide  C^H^-^^^q^NC^H^.  [91°]. 

(162°  at  12  mm.).  Formed  by  the  dry  distilla- 
tion of  acid  aniline  malate  (Anschiitz  a.  Wirts, 
Am.  9,  238  ;  cf.  Michael  a.  Wing,  Am.  7,  280). 
Long  yellow  needles ;  v.  sol.  benzene,  CHCI3 
ether,  and  alcohol;  si.  sol.  CS^  and  ligroin.  Its 
solution  in  chloroform  takes  up  bromine,  form- 
ing the  phenyl-imide  of  di-bromo-succinic  acid 
[159°].  Baryta-water  at  40°  gives  the  acid 
anilide  of  fumaric  acid. 

Mono-methyl  ether  HMeA".  Probably 
exists  in  the  solution  of  maleic  anhydride 
in  MeOH.  Such  a  solution  becomes  hot  when 
mixed  with  NaOMe,  probably  forming  NaMeA", 
but  the  solution  presently  deposits  a  bulky  white, 
partly  crystalline,  pp.,  which  forms  an  alkaline 
aqueous  solution,  becoming  neutral  on  boil- 
ing ;  the  neutral  solution  contains  the  methyl 
derivative  of  sodium  methyl  malate 

C.,H,(OMe)  (COjNa)  (COjMe) 
(Purdie,  C.  J.  47,  873). 

Di- methyl  ether  Me.,A".  (205°  i.V.). 
S.G.  1-153.  H.C.  669,570  (Ossipoff,  C.  R.  109, 
312).  From  silver  maleate  and  Mel,  excess  of 
iodine  being  avoided,  as  this  would  convert  it 
into  di-methyl  fumarate  (Anschiitz,  B.  12,  2282). 
Bromine  effects  the  same  change. 

Mono  -  ethyl  ether  HEtA".  From  the 
anhydride  and  boiling  alcohol.  Also  from  HAgA'' 
and  EtI  (Ossipoff,  J.  R.  20,  254).  Not  identical 
with  the  mono-ethyl  ether  of  fumaric  acid. 
Porms  a  salt  NaEtA".  By  treating  HEtA"  with 
NaOEt  and  boiling  the  product  with  water 
C,,H,(OEt)(CO,Et)(CO,Na)  is  obtained,  identical 
with  that  derived  from  fumaric  acid  (Purdie). 
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Bi- ethyl  ether  Et.A".  (225°  i.  V.). 
From  Ag,A""  and  EtI  (Anschiitz,  B.  11,  IGll; 
12,  2281).  Vapour  density  corresponds  to  the 
formula  (0.).  Colourless  liquid.  Converted  by 
iodine  into  the  fumaric  ether.  Bromine  gives 
di-bromo-succinic  ether.  Boiling  with  NaOMe 
forms  a  product  whence  boiling  water  produces 
C,H,(OMc)(COJEt),  (I'urdie,  C.  J.  47,  868). 

Bi  -  isojyrojiyl  ether  I'r.A".  Vapour 
density  corresponds  to  the  formula. 

CH.CO 

AnUyclrideCJl.,0.,i.e.    \\         >0.  [53°] 
CH.CO 

(Anschiitz) ;  [57°]  (Pelouze,  A.  Ch.  [2]  5G,  72) ; 
[(•,0°]  (Fittig,  A.  188,  87).  (202°  i.V.).  (A.)  V.D. 
48  (H-1)  (calc.  4'.J)  (Hiibnor  a.  Schroilier,  Z. 
[2J  7,  712).    H.C.  33G,',}20  (Ossipoff,  C.  It.  101), 

311)  .  Appears  to  be  the  sole  anhydride  of  both 
maleic  and  fumaric  acids. 

Formation. — 1.  By  rapidly  distilling  maleic  or 
fumaric  acid,  and  frequently  rectifying  the  pro- 
duct (Telouzc,  A.  11,  203;  Kckul6,  A.  Siippl.  2, 
87).  In  -vacuo,  maleic  acid  splits  up  into  water 
and  anhydride  even  at  100°  (lleichor,  R.  T.  C.  2, 

312)  .— 2.  By  heating  fumaric  acid  with  AcCl  and 
IIOAc  at  100°.— 3.  From  silver  funiarato  and 
funiaryl  chloride  (Perkin,  B.  14,  2545). —  4.  By 
distilling  chloro-  or  bromo-  succinic  anhydride 
(Anschiitz  a.  Benncrt,  B.  15,  G43). — 5.  By  dis- 
tilling malic  anhydride. 

Preparation.— 1.  Malic  acid  is  treated  with 
an  excess  of  acetyl  chloride,  and  the  product 
(which  probably  chiefly  consists  of  acotyl-malic 
anhydride)  is  distilled,  when  it  splits  up  into 
acetic  acid  and  maleic-anhydride  ;  the  yield  is 
45  p.c.  (Perkin,  C.  J.  3'J,  .502  ;  B.  14,  2547).— 
2.  By  dry  distillation  of  malic  acid  and  treatment 
of  the  residue  and  distillate  with  AcCl  ;  the 
yield  is  5G  p.c.  of  the  theoretical  (Anschiitz,  B. 
12,  2281). 

Properties.  —  Trimetric  crystals,  a:b:c  = 
•G408:l:  -4807  (Bodcwig,  B.  14,  2788).  In  contact 
with  water  it  is  converted  into  maleic  acid, 
which  is  conveniently  prepared  in  this  way. 
The  abnormal  rapidity  of  the  etherification  of 
maleic  acid  by  heating  with  alcohols  appears  to 
bo  due  to  an  intermediate  formation  of  anhy- 
dride (Reicher,  B.  T.  C.  2,  308).  Maleic  anhy- 
dride heated  in  a  sealed  tube  at  200°  gives  a 
carbonaceous  residue  and  gases  (Semenoff,  BI. 
[2]  40,  810). 

Reactions. — 1.  Unites  with  bromine  at  100°, 
forming  iso-di-bromo- succinic  anhydride,  which 
is  resolved  at  180°  into  HBr  and  bromo-maleic 
anhydride. — 2.  PCI,,  gives  the  chloride  of  fumaric 
acid  (Perkin,  B.  14,  2548),  but  maleyl  chloride 
(71°  at  11  mm.)  appears  to  be  first  formed 
(Anschiitz  a.  Wirtz). — 3.  With  a  saturated  solu- 
tion of  HCl  in  HOAc  it  forms  at  100°  chloro- 
succinic  acid. — 4.  When  heated  with  phenyl- 
hydrazine  (1  mol.)  at  150°  it  forms  the  phenyl- 
hydrazide  C..H,,:C,0..:N.,HPh,  which  crystallises 
in  needles  [25",)°],  and  turns  brown  at  180° 
(HOtte,  /.  pr.  [2]  35,  205).— 5.  When  heated 
with  phenols  it  produces  tiuorcscont  compounds 
analogous  to  the  phthaleins,  which  may  there- 
fore be  called  'viale'Cns.'  The  resorcin-malein 
has  a  green  fluorescence,  (c[)-naphthol-malein 
has  a  greenish-red  fluorescence  (Burckhardt,  B. 
18,  28(i4). 

ComtiUition. — The  constitution  of  fumaric 
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and  maleic  acids  is  discussed  under  Fumaric 
ACID,  vol.  ii.  p.  585.  The  anomalous  formula 
CO,H.C.CH.,.CO„H  for  maleic  acid,  based  on 
the  formula  Cd,H.CBr,,.CH,.CO,H,  is  rendered 
improbable  by  the  observation  that  bromo- 
fumaric  and  not  pyruvic  acid  is  the  product 
formed,  together  with  CO.,,  when  barium  iso-di- 
bromo-succinate  is  treated  witli  moist  Ag.,0  in 
the  dark  (Demuth  a.  V.  Meyer,  B.  21,  204). 
Racemic  acid  is  formed  when  silver  iso-di- 
bromo-succinate  is  boiled  with  water.  Tlie  re- 
presentation of  maleic  and  fumaric  acids  by 
formuliB  in  space  has  been  discussed  by  Wisli- 
cenus  in  his  ti'eatise  Ueber  die  raiimliclie 
Anordnimg  der  Atome  in  organischen  Molrcideii. 
References. — Amido-,  Bromo-,  and  CiiLoiio- 
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AUo-maleic  acid  i'.  Fiuiaric  acid. 
MALEO-FLUORESCEIN  C„H,..0„  i.e. 

/C,;H,(0H), 

0.C;^C,.H3(0H)2.  Obtained  by  heating  resorcin 
I  \C,H,.C0 

with  maleic  anhydride  (Lunge  a.  Burckhardt,  B. 
17.  1598).  Small  needles.  Sol.  alcohol,  sl.  sol. 
water.  Dissolves  in  alkalis  to  a  red  solution, 
with  a  strong  green  fluorescence.  With  KOH, 
McI,  and  MeOH  it  gives  a  dimethyl  derivative, 
Ci^HiiiMcjOii,  crystallising  in  red  needles.  AcCI 
in  IIOAc  gives  C^,JL^^K^i..O,.,  crystallising  from 
HOAc  in  yellowish  needles,  insol.  water,  CHCl.,, 
and  benzene,  sl.  sol.  alcohol  (Burckhardt,  B.  18, 
2804). 

MALEYL  CHLORIDE  v.  Chloride  of  Fujluiic 
acid. 

MALIC  ACID  C,H,0,  i.e. 
C0.,H.CH,.CH(0H).C0.,H.  Mol.  w.  134.  [100°]. 
S.G.  2  1-50  (Schroder,  B.  12,  IGll).  S.G.  of  solu- 
tions (Schneider,  A.  207,  202).  Heat  of  solu- 
tion —  3148.  Heat  of  neutralisation  24,019  (Gal 
a.  Werner,  BI.  [2J  40,  803).  [a]„=  -  3  in  dilute 
solutions;  as  the  liquid  becomes  more  concen- 
trated it  approaches  -i-  5-9. 

Occurrence. — Malic  acid  was  discovered  by 
Scheele  in  1785,  but  its  composition  was  first 
correctly  determined  by  Liebig  (^1.  20,  IGO).  It 
is  very  widely  dilfused  in  the  vegetable  king- 
dom, being  contained  in  plants  sometimes  in  the 
free  state,  sometimes  in  the  form  of  potassium, 
calcium,  or  magnesium  salt.  It  is  found  in 
abundance,  together  with  citric  acid,  in  unripe 
apples,  in  the  fruits  of  the  barberry,  sloe,  elder, 
and  mountain  ash,  and  in  gooseberries,  cherries, 
bilberries,  strawberries,  raspberries,  and  many 
other  fruits.  It  is  likewise  found  in  the  roots  of 
marsh-mallow,  angelica,  aristolochia,  bryony, 
liquorice,  primrose,  and  madder  ;  in  carrots  and 
potatoes;  in  the  leaves  and  stems  of  aconite, 
belladonna,  hemp,  celandine,  holy  thistle,  let- 
tuce, tobacco,  poppy,  rue,  sage,  house-leel;, 
tansy,  tliyme,  valerian,  and  melilot ;  in  the 
flowers  of  chamomile,  elder,  and  mullein  ;  in 
pine-apples  and  grapes  ;  in  the  seeds  of  carra- 
way,  cumin,  parsley,  anise,  flax,  and  pepper  ;  in 
asaftctida,  opoponax,  and  myrrh.  It  also  occurs 
in  the  leaves  of  the  common  ash  (Gintl,  Z.  [2] 
5,  377),  and  in  the  fruit  of  the  sumach  (Reinsch, 
Z.  18G0,  221).  Yolk,  the  sweat  of  sheep,  con- 
tains potassium  malate  to  the  extent  of  2-5  p.c. 
of  the  solid  residue  (Buisino,  C.  R.  100,  1420). 

Formation. —  1.  Malic  acid,  with  the  same 
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optical  properties  as  those  with  which  it  exists 
in  plants,  may  be  formed  from  asparagine  or 
active  aspartic  acid  by  treatment  with  nitrous 
acid  (Piria,  A.  Ch.  [3]  22,  160).— 2.  Malic  acid, 
with  a  rotatory  power  equal  and  opposite  to  that 
contained  in  plants,  may  be  obtained  from  ordi- 
nary tartaric  acid  by  the  action  of  phosphorus, 
iodine,  and  water  (Dessaignes,  A.  117,  134 ; 
Bremer,  Bl.  [2]  25,  6  ;  £.8,  8G1,  1594). 

Preparation. — 1.  The  juice  of  mountain-ash 
berries,  not  quite  ripe,  after  being  pressed,  boiled 
up,  and  filtered,  is  partly  neutralised  with  car- 
bonate of  potassium,  leaving,  however,  a  suffi- 
cient excess  of  acid  to  redden  litmus  pretty 
strongly  ;  then  precipitated  by  nitrate  of  lead  ; 
set  aside  for  a  few  days,  till  the  curdy  precipitate 
is  completely  converted  into  small  needles ; 
these  crystals  freed  from  the  admixed  mucous 
or  flocculent  compound  of  lead  oxide  and  colour- 
ing matter  by  careful  elutriation  with  cold  water, 
are,  lastly,  well  washed  with  water.  The  needles 
of  impure  malate  of  lead  are  boiled  with  a  slight 
excess  of  dilute  sulphuric  acid ;  the  filtrate  di- 
vided into  two  equal  portions  ;  one  portion  ex- 
actly neutralised  with  ammonia  ;  the  other  por- 
tion then  added,  and  the  reddish  liquid  evaporated 
and  cooled;  it  then  yields  nearly  colourless 
crystals  of  acid  malate  of  ammonia,  which  may 
be  rendered  quite  colourless  by  recrystallisation. 
These  ci'ystals  are  then  precipitated  by  acetate 
of  lead,  and  the  precipitate,  after  thorough  wash- 
ing, is  decomposed  by  sulphydrie  or  sulphuric 
acid  (Liebig). — 2.  The  juice  is  boiled  for  some 
time  with  milk  of  lime  in  quantity  not  quite 
sufficient  for  neutralisation,  and  the  pp.  poured 
into  a  boiling  mixture  of  HNO^  (1  pt.)  and  water 
(10  pts.).  The  acid  calcium  malate  which  crys- 
tallises out  on  cooling  is  recrystallised  from 
water,  dissolved  in  water,  ppd.  by  lead  acetate, 
and  the  lead  malate  decomposed  by  H.,S  (Liebig, 
A.  38,  259).  By  similar  processes  malic  acid 
may  be  obtained  from  house-leek,  from  cherries 
or  barberries,  from  the  berries  of  Rhus  coriaria, 
from  the  stems  of  rhubarb,  from  apples,  and 
from  tobacco. 

Properties. — The  aqueous  solution,  concen- 
trated to  a  syrup  and  left  to  evaporate  in  a  warm 
place,  yields  groups  of  colourless  shining  needles 
or  prisms  of  4  or  6  faces.  They  melt  at  83° 
(Pelouze)  or  100°  (Pasteur),  and  do  not  suffer 
any  loss  of  weight  at  120°.  They  deliquesce  in 
the  air,  and  are  v.  e.  sol.  water  and  alcohol. 
Dilute  solutions  of  malic  acid  are  Isvorotatory, 
but  the  rotation  changes  so  rapidly  with  concen- 
tration that  concentrated  solutions  are  dextro- 
rotatory. These  dextrorotatory  solutions  are 
rendered  lasvorotatory  by  the  addition  of  H^SOj 
or  of  HO  Ac.  [a]D  =  5-891  -  -OSgSg  (where  q  =  per- 
centage of  water  in  solution)  (Schneider,  A.  207, 
263).  Solutions  of  sodium  malate  containing 
about  54  pts.  of  the  salt  to  46  pts.  of  water  are 
inactive  at  20° ;  stronger  solutions  are  lasvoro- 
tatory, while  more  dilute  solutions  are  dextro- 
rotatory (Thomsen,  /.  pr.  [2]  35,  153).  Malic 
acid  kills  algie  (Zygncmacea:)  (Loew  a.  Bokorny, 
J.  pr.  [2]  36,  272).  Malic  acid  prevents  the  ppn. 
of  cupric  and  ferric  salts  by  alkalis ;  2  mols. 
holding  1  mol.  of  CuO  in  solution  (Hofmeister, 
A.  189,  27  ;  cf.  Juette,  Fr.  7,  489).  A  dilute  so- 
lution of  malic  acid  or  of  a  malate  is  not  imme- 
diately ppd.  by  lime-water  or  by  CaClj  either  in 
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the  cold  or  on  heating ;  but  on  the  addition  of 
alcohol  a  white  pp.  of  calcium  malate  sejiarates 
(Braconnot,  A.  Ch.  [2]  51,  331 ;  H.  Kose,  P.  31, 
210).  However,  a  solution  of  malic  acid  (1  mol.) 
mixed  vfith  pure  milk  of  lime  (2  mols.)  may  so- 
lidify to  a  pasty  mass  (Twig  a.  Hecht,  A.  233, 
171).  A  concentrated  solution  of  an  alkaline 
malate  is  ppd.  by  CaCl.^,  but  presence  of  NH^Ol 
hinders  the  ppn.,  which,  however,  takes  place  on 
adding  alcohol.  Lead  acetate  gives  a  white  pp., 
soluble  in  excess  of  malic  acid  and  in  ammonia  ; 
when  the  pp.  is  heated  in  the  mother-liquid  it 
melts  to  a  semifluid  translucent  mass.  Malates 
are  not  blackened  by  heating  with  fuming  H^SO^. 
Dilute  HOAc  at  60'  dissolves  lead  malate,  but 
not  lead  tartrate  or  citrate  (Hartsen,  Fr.  14,  373  ; 
Ar.  Ph.  [3]  6, 110).  Malic  acid  may  be  separated 
from  oxalic  and  tartaric  acids  by  ppg.  the  latter 
with  CaClj,  filtering,  and  ppg.  calcium  malate 
by  adding  alcohol  to  the  filtrate  (Barfoed,  Fr.  7, 
403).  Ammonium  malate  may  be  separated 
from  ammonium  citrate,  tartrate,  and  oxalate 
by  solution  in  alcohol  (Barfoed). 

Reactions. — 1.  Heated  for  some  hours  at 
140°  it  yields  water  and  fumaric  acid.  At  180^ 
it  gives  off  water  and  maleic  anhydride,  while 
fumaric  acid  remains  as  a  solid  residue.  If  the 
malic  acid  be  suddenly  heated  to  200°  and  kept 
at  that  temperature  a  comparatively  large  quan- 
tity of  maleic  anhydride  is  obtained.  The  ma- 
leic anhydride,  combining  with  the  water  in  the 
distillate,  is  partially  converted  into  maleic  acid. 
Malic  acid  is  carbonised  when  suddenly  exposed 
to  a  red  heat. — 2.  By  treatment  with  potash  and 
bromine,  bromoform  is  obtained  (Cahours,  A.  Ch. 
[3]  19,  507). — 3.  Nitric  acid  easily  oxidises  it  to 
oxalic  acid  and  CO.,. — 4.  Cone.  HIAq  at  130° 
reduces  it  to  succinic  acid  (Schmitt,  ^.  114,  106). 
Succinic  acid  is  also  formed  when  calcium  ma- 
late is  fermented  in  contact  with  yeast  (Piria,  A. 
70,  102;  Liebig,  A.  70,  104,363).  Fermentation 
of  calcium  malate  by  certain  Schizomycetes  pro- 
duces succinic,  acetic,  butyric,  and  propionic 
acids  and  ethyl  alcohol  (Fitz,  B.  11,  1896  ;  12, 
481 ;  cf.  Dessaignes,  C.  R.  28, 16  ;  Liebig,  A.  70, 
104,  363  ;  Kohl,  A.  78,  252  ;  Baer,  Ar.  Ph.  [2] 

69,  147  ;  Winckler,  Jahrh.  pr.  Pharm.  22,  300  ; 
Eebling,  Ar.  Ph.  [2]  67,  300  ;  Bechamp,  C.  R. 

70,  999). — 5.  By  slow  oxidation  in  the  cold  with 
K^Cr^O,  it  is  converted  into  malonic  acid  (Des- 
saignes, A.  107,  251).— 6.  When  boiled  in  dilute 
aqueous  solution  with  MnO.,  it  yields  a  distillate 
containing  aldehyde  (Liebig,  A.  113,  14). — 
7.  Heated  with  KOH  it  yields  acetic  and  oxalio 
acid. — 8.  When  calcium  malate  (1  pt.)  is  heated 
with  PCI5  (4  pts.)  the  chloride  of  fumaric  acid 
passes  over  (Perkin  a.  Duppa,  A.  112,  24  ;  Li^s- 
Bodart,4.  100,  327).— 9.  Boiling  aqueous  H,,SO, 
at  135°  gives  aldehyde,  CO.,,  water,  and  CO 
(Weith,  B.  10,  1744).— 10.  The  electrolysis  of 
potassium  malate  gives  aldehyde,  CO.,,  and  some 
acetic  acid  (Bourgoin,  Bl.  [2]  9,  427).— 11.  Water 
containing  a  few  drops  of  H.^SO^  at  160°  gives 
fumaric  acid  (Markownikoff,  A.  182,  351).— 
12.  When  heated  with  phenol  and  H^SOj  it  gives 

.O-CO 

CO  and  C,H/       |     (Pechmann,  B.  17,  929, 
\CH:CH 

1649). — 13.  Long  boiling  with  cone.  HClAq  gives 
fumaric  acid.— 14.  Cone.  HBr  at  100°  gives 
bromo-succinic  acid  and  fumaric  acid  (Kekul6, 
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A.    130,    11). -15.    Chloral    at    125°  forms 

,0.CH.CH2.C0.,H 
CCI3.CH/     I  [110'].    This  forms 

^O.CO 

large  crystals,  si.  sol.  colJ  water  (Wallach,  A. 
193,  42).  With  PCl^  it  gives  the  oily  chloride 
C,H,Cl,Oj,  whence  alcohol  forms  C„H,Cl3(0Et)0, 
[IG'i,  and  MeOH  gives  C,H,Cl.,(OMe)0,  [85°].— 
IG.  Phenyl  hydrazine  at  120'  forms  C,5H,,N,,03 
i.e.  C,H,,0(CO.N,,H.,Ph),,  [223°],  which  crystallises 
from  dilute  alcohol  in  plates  (Biilow,  A.  23G, 
195  ;  cf.  Fischer  a.  Passmore,  B.  22,  2734).— 
17.  Malic  acid  (3  pts.)  heated  with  m-amido- 
bcmoic  acid  at  150°  forms  a  product  whence  by 
washing  with  hot  water  and  alcohol,  dissolving 
in  aqueous  NH3  andppg.  by  HCl,  there  is  obtained 
a  white  powder  C,H,0(CO.NH.C,H,.CO,H),.  The 
ammonium  salt  of  this  acid  forms  with  cupric 
acetate  a  pp.  of  CU|(C,„H|3N.,0,).,.  Ac.,0  decom- 
poses it,  forming  NHAc.C^H^.CO^H  ("Schiti",  G. 
IG,  28  ;  A.  232,  IGG). 

Salts. — Malic  acid  has  a  tendency  to  form 
acid  salts.  At  200°  the  salts  give  off  water  and 
are  converted  into  fumarates.— NH,HA" :  trans- 
parent trimetric  prisms.  Not  hemihtdral,  but 
becomes  so  after  fusion  and  recrystallisation. 
S.G.  1^15  1-55.  S.  32  at  15-7°.  [a]=-6\  On 
dry  distillation  it  forms  fumarimide,  fumaric, 
and  maleic  acids,  and  active  and  inactive  malic 
acid.  Combines  with  acid  ammonium  tartrate. 
Normal  ammonium  malate  (NHJ.A"  is  v.  e. 
sol.  water,  and  its  solution  gives  off  NH3  to  the 
air,  becoming  acid.  In  a  solution  containing 
G3  p.c.  of  the  salt  [a]n=  —4-2.  In  a  17  p.c.  so- 
lution [a]n=-7-2  (Schneider,  A.  207,  27G).— 
KHA"  :  crystals.  Begins  to  decompose  at  100°. 
Sol.  water,  insol.  alcohol,  [o],,  =  —  5  in  a  21  p.c. 
solution  ;  =  —  5'7  in  a  9-4  p.c.  solution  at  20°. — 
K.A".  Uncrystallisable  and  deliquescent  mass. 
[a]u=  —2-2  in  a  G2  p.c.  solution;  =  — 6'8  in  a 
94  p.c.  solution  at  20°  (Schneider). —NaHA". 
Crystallisable  and  permanent  in  the  air ;  sol. 
water,  insol.  alcohol.  [a]D=  +0"15  in  a  GO'G  p.c. 
solution;  =  —  5'G4  in  a  20  p.c.  solution  at  20° 
(Schneider).  —  Na.,A.".  Uncrystallisable. 
[o]u=  +4-7  in  a  G5-5  p.c.  solution  ;  =  -8-4  in  a 
5-3  p.c.  solution. —  "LillA".  Uncrystallisable. 
[<']d=  — 4"G  in  a  50  p.c.  solution;  =  —8-4  in  a 
10  p.c.  solution. —  "Li.A".  Uncrystallisable. 
[o]d=  —  4'1  in  a  39  p.c.  solution;  —  —12  in  a 
6  p.c.  solution  at  20°  (Schneider,  A.  207,  273).— 
BaA"aq :  thin  plates.  [a]p=-(-8-2  in  a  9'4  p.c. 
solution;  =  —  2-G  in  a  2  p.c.  solution  at  20°. — 
"BaH.A".,.  Uncrystallisable  and  more  soluble 
than  the  neutral  salt.—  SrA"aq  (dried  at  100°). 
Crystalline  mass,  v.  sol.  water. —  "SrH^A".  Crys- 
talline pp.  formed  by  adding  malic  acid  to  a  so- 
lution of  the  preceding.  SI.  sol.  cold,  m.  sol.  hot, 
water.— CaA"  3aq.  S.  -839  at  15°  ;  -711  at  45°  ; 
•5GG  at  58° ;  -GOO  at  G5°  ;  •GG3  at  72° ;  -737  at 
8G°  (Iwig  a.  Hcoht,  A.  233,  170).  Granular 
crystalline  mass.  When  a  solution  of  malic 
acid  is  added  to  lime  water  a  pasty  mass  of 
A"Ca._,(OH)2  9aq(?)  is  first  formed,  but  when  the 
theoretical  quantity  of  malic  acid  has  been 
added  this  dissolves  up  again,  and  the  clear 
licpiid  deposits  nodules  of  CaA"3aq  in  the  course 
of  24  hours.— CaH,A",  Gaq  (Hagen,  A.  38,  2G3). 
Occurs  in  stems  of  Geranium  zonale,  the  berries 
of  Rhus  glabnim  (Rogers,  Am.  S.  27,  294),  and 
in  tobacco.    Separates  in  well-formed  trimetric 
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octahedra  from  a  solution  of  the  neutral  salt  in 
warm  dilate  nitric  acid.  S.  (of  CaH.A''^)  1-287 
at  15°;  8-514  at  45°;  32-23G  at  57°;"  13-127  at 
68°  ;  7-437  at  78°  (I.  a.  H.).  [a]„=  +  5  (Bremer, 
B.  T.  C.  3,  1G4).  When  the  solution  obtained 
by  neutralising  malic  acid  with  CaCOj  is  boiled 
a  nearly  insoluble  granular  pp.  is  got,  which 
consists  of  CaA"aq  (Ilichardson  a.  Meundorf,  A. 
2G,  135),  or  of  CaA"  (Hagen,  A.  38,  257).— 
MgA"  5aq.  Prisms,  which  separate  from  a  highly 
concentrated  solution  (Liebig,  A.  5, 148).  Alco- 
hol ppts.  MgA".— MgH,A"24aq  (or3aq).  Flattened 
prisms. — ZnA"3aq.  Monoclinic  crystals  (Handl, 
J.  1859,  289).  Slowly  deposited  in  the  cold  from 
the  product  of  solution  of  zinc  carbonate  in 
aqueous  malic  acid  at  30°.  When  these  sub- 
stances are  boiled  together  a  basic  salt 
ZnO(ZnA"),,  4aq  is  deposited  as  a  jelly,  changing 
to  a  sandy  powder,  while  the  filtrate  deposits 
ZnA"  3aq  as  hard,  four-sided  prisms.  S.  1-7  at 
20\— ZnH,,A",,2aq.  Elongated  octahedra.  S. 
4  in  the  cold. — The  neutral  manganese  salt 
is  very  soluble  and  uncrystallisable ;  by  adding 
malic  acid  to  its  solution  the  acid  salt  is  ppd. 
as  a  white  powder,  S.  2-5.  From  boiling  water 
it  separates  in  rose-coloured  crystals. — The  neu- 
tral and  acid  ferric  salts  are  gummy  masses, 
V.  sol.  water  and  alcohol.— CuA"aq :  green 
gummy  mass,  v.  sol.  water. —  CuH,A"2  2aq:  blue 
crystals,  obtained  by  evaporation  at  40°. — - 
CuO(CuA''),_,4aq  :  green  insoluble  powder  ob- 
tained by  boiling  aqueous  malic  acid  with  cupric 
carbonate.  If  evaporated  at  45°  dark-green 
crystals  of  CuO(CuA").j  Gaq  may  be  got.  H. 
Schulze  (Ar.  Ph.  [2]  57,  273)  obtained  green 
crystals  of  a  double  salt  of  cupric  malate  and 
ammonium  sulphate. — PbA"3aq.  Obtained  by 
ppg.  neutral  lead  acetate  with  a  solution  of  cal- 
cium or  potassium  malate,  as  a  white  curdy  pp., 
which  slowly  changes  to  radiating  four-sided 
needles.  Molts  in  boiling  water.  V.  si.  sol.  cold, 
m.  sol.  boiling,  water,  from  which  it  is  deposited 
in  needles.  Dissolves  easily  in  nitric  acid  ;  acetic 
and  malic  acids  do  not  dissolve  it  more  readily 
than  water.  When  dry  it  does  not  melt  at  170° 
but  at  220°  it  forms  lead  fumarate. —  PbA"aq 
(dried  at  100°)  (Otto,^.  127,  175).-PbO(PbA"),. 
Obtained  by  digesting  the  neutral  salt  with  am. 
monia,  or  by  dropping  a  solution  of  a  neutral 
malate  into  a  boiling  solution  of  lead  subacetate. 
Amorjihous  pp.,  not  becoming  crystalline.  Does 
not  melt  under  water.  Melts  under  hot  dilute 
HOAc,  evidently  changing  to  the  neutral  salt. 
Nearly  insol.  water,  to  which,  however,  it  im- 
parts an  alkaline  reaction. — Ag.A".  White 
granular  pp.,  formed  by  adding  silver  nitrate  to 
a  solution  of  neutral  or  acid  ammonium  malate. 
—Aniline  malate  C,H,NK,HA".  [144'^]. 
White  prisms  (from  alcohol).  On  dry  distilla- 
tion it  gives  water,  aniline,  the  phenyl-imide  of 
phcnyl-aspartic  acid  [211°],  and  the  phenyl- 
imide  of  maleic  acid  [91°]  (Anschiitz  a.  Wirtz, 
Avi.  9,  237;  A.  239,  140). 

Acetyl  derivative  C,H,(OAc)(CO,n)j 
[132°].  From  the  acetyl  derivative  of  the  an- 
hydride and  water  (Anschiitz,  A.  254,  1C5). 

Di-methyl  elherUe.,A.".  (122°  at  10  mm.). 

S.G.  ^  1-238G.  Formed,  together  with  MellA", 

by  passing  HCl  into  a  cooled  solution  of  malio 
acid  in  MeOH  (Dcmondesir,  A.  80,  301  ;  C.  B. 
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23,  227  ;  Anschiitz,  B.  14,  2790  ;  18,  1953).— 
Ca(MeA"),  is  sol.  alcohol. 

Acetyl  derivative  of  the  di-mcthyl 
ether  C2H3(OAc)(CO.,Me)2.  (129°  at  11  mm.). 
From  the  ether  and  AcCl. 

Di-ethyl  ether  Et^A".  (128°  at  10  mm.). 
Formed  in  like  manner.  Can  only  be  distilled 
in  vacuo. — Ca(EtA")2  is  sol.  alcohol. 

Acetyl derivativeof  the  di-ethyl  ether 
C2H,(0Ac)(C0,Et),.    (137°  at  12  mm.). 

Nitroxyl  derivative  of  the  di-ethyl 
ei/icr  C.,H,,(0N02)(C0,,Et),,.  S.G.^-'?  1-202.  From 
the  ether,  fuming  HNO3,  and  cone.  H.^SOj  (Henry, 

B.  3,  532).    Thick  oil. 

Di  -  n  -  propyl  ether  C,H3(OH)(CO^Pr)2. 
(151°  at  10  mm.)  (Anschiitz). 

Acetyl  derivative  of  the  di-n-propyl 
ether  C,H3(OAc)(CO,Pr)2.   (157°  at  12  mm.). 

Mono-isoamyl  ether 

C.  ,H;,(0H)(C0,H)(C0,C5H,|).  From  malic  acid 
and  isoamyl  alcohol  at  120°  (Breunlin,  A.  91, 
323). — NH4A':  needles.— CaA'.,aq  :  plates. 

Acetyl  derivative  of  the  anhydride 
CH(OAc).CO. 

I  >0.    [5-1°].    (101°  at  14  mm.). 

CH,  CO/ 

Formed,  together  with  maleic  anhydride,  by 
heating  malic  acid  with  AcCl  (Anschiitz,  B.  14, 
2791).  Decomposed  by  distillation  under  at- 
mospheric pressure  into  HOAc  and  maleic  an- 
hydride. 

Amide  C2H3(OH)(CONH,),.  Malamido. 
When  gaseous  NH^  is  passed  into  an  alcoholic 
solution  of  malic  ether  crystals  of  malamide  are 
deposited.  Separates  from  water  in  well-defined 
crystals.  Eesolved  by  hydrolysis  into  NH3  and 
malic  acid. 

Amic  ether  C,H,(OH)(CO.,Et)(CONHJ. 
Malamic  ether.  Formed  as  a  crystalline  mass 
when  gaseous  NH,  is  passed  into  malic  ether 
(Pasteur,  J.  1853,  411). 

Di-anilide  C,K,(OH)(CONHPh),.  [175°]. 
Formed,  together  with  the  phenyl-imide,  by 
boiling  aniline  (2  mols.)  with  malic  acid  (1^ 
mols.).  The  phenyl-imide  is  extracted  by  boil- 
ing water,  and  the  residue  recrystallised  from 
alcohol,  using  animal  charcoal  (Arppe,  A.  96, 
106).  Colourless  scales.  Nearly  insol.  water, 
dilute  acids,  and  alkalis. 

Mono-anilide  C,H3(0H)  (CO.H)  (CONHPh). 
Malanilic  acid.  [145°].  Obtained  by  boiling 
the  phenyl-imide  with  aqueous  ammonia;  the 
product  is  ppd.  by  baryta,  and  the  Ba  salt  de- 
composed by  HjSOj,  avoiding  any  excess.  White 
granules  composed  of  very  minute  needles  (from 
alcohol)  ;  v.  sol.  water,  m.  sol.  alcohol,  si.  sol. 
ether.  Eeddens  litmus.  Hot  dilute  H.,SOj  re- 
solves it  into  water  and  the  phenyl-imide.  Its 
salts  are  soluble  in  water.— AgA':  white  pp., 
crystallising  from  water  in  shining  scales. 

Phenyl  -  imide  C,H3(0H)<^g>NPh. 

[170°].  Formed  by  heating  malic  acid  with 
aniline  and  crystallising  from  water.  Groups  of 
delicate  needles  ;  v.  sol.  water,  alcohol,  and  ether. 

Inactive  malic  acid 
C0,H.CH.,.CH(0I1).C0.,H.  [c.  108°]  (Pictet,  B. 
14,2648);  [c.  114°]  (Kekul6)  ;  [133°]  (Pasteur; 
Loydl ;  Bischoff).  Occurs  as  calcium  salt  in 
the  leaves  of  the  common  ash  (Fraxinus  ex- 
celsior) (Gintl,  J.  1868,  800  ;  Garot,  J.  1853,  409). 
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Formation. — 1.  By  mixinp  equal  parts  of 
IfBvo-  and  dextro-  malic  acids  (Van't  Hotf,  jun., 
B.  18,  2170  ;  B.  T.  C.  4, 130).— 2.  By  reducing 
raceuiic  acid  with  HIAq  (Bremer,  Bl.  [2]  25,6). — 
3.  By  the  action  of  nitrous  acid  on  inactive 
aspartic  acid  obtained  from  f umarimide  (Pasteur, 
A.  Ch.  [3]  34,  46;  A.  82,  330).— 4.  By  the 
action  of  moist  Ag.O  on  bromo-succinie  acid 
(Kekule,  A.  117,126";  130,  24).— 5.  By  heating 
fumaric  acid  with  a  large  quantity  of  water  at 
150°-200°  (Jungfleisch,  Bl.  [2]  30,  147).— 6.  By 
heating  fumaric  acid  (1  pt.)  with  NaOH  (4  pts.) 
and  water  (40  pts.)  for  100  hours  at  100  (Linne- 
mann  a.  Loydl,  A.  192,  80  ;  B.  9,  925).— 7.  To- 
gethor  with  fumaric  acid,  by  treating  di-;8-chloro- 
propionic  ether  with  a  weak  alcoholic  solution 
of  KCy,  and  boiling  the  product  with  potash 
(Werigo  a.  Tanatar,  A.  174,  367).  Also  in  li!;e 
manner  from  di-/3-bromo-propionicacid  (Tanatar, 
j5.13,160). — 8.  Fromchloro-ethanetri-carboxylic 
ether  C02Et.CH.,.CCl(C0.,Et)2  and  dilute  alco- 
holic KOH  (Bischoif,  A.  214,  49). 

Properties. — Crystallises  more  readily  than 
active  malic  acid,  being  less  soluble  in  water 
and  not  deliquescent,  or  at  any  rate  less  deli- 
quescent than  the  active  acid.  V.  e.  sol.  water, 
V.  sol.  alcohol,  v.  si.  sol.  ether.  When  heated  at 
200°  it  yields  fumaric  acid. 

Salts. — NHjHA":  trimetric  crystals  (Van't 
Hoff). — NH,HA"aq  :  monoclinic  crystals.  a:h:o 
=  -5856  : 1 :  -5377  ;  /3  =  G8°  12'.— CaA"  :  granular 
pp.;  si.  sol.  water. — CaA"  aq. — CaA"2^aq:  no- 
dules of  transparent  crystals  (Pasteur).  The  acid 
calcium  salt  resembles  that  of  the  active  acid 
excejot  that  its  crystals  exhibit  hemihedral  faces. 
The  lead  salt  melts  under  water,  but  crystal- 
lises less  easily  than  the  inactive  salt.  The 
lead  salt  obtained  by  Tanatar  from  di-bromo- 
propionic  acid  did  not  melt  under  water. — Ag.A". 

By  crystallising  the  c  i  n  c  h  0  n  i  n  e  salt  Bremer 
(B.  13,  352)  was  able  to  separate  it  into  salts  of 
la3vo-  and  dextro-  malic  acid. 

Ethyl  derivative  C,,H3(0Et)(C0.^H)2. 
[86°].  Obtained  by  saponifying  its  di-ethyl 
ether  (Purdie,  C.  J.  39,  348).  Transparent 
crystals  (from  ether),  sol.  water.  Not  ppd.  by 
lead  subacetate,  but  in  neutral  and  feebly 
acid  solution  it  is  ppd.  by  lead  nitrate  and, 
more  slowly,  by  neutral  lead  acetate.  Fuming 
HI  at  120°  reduces  it  to  succinic  acid. — CaA"  : 
insoluble. — Ag.^A"  :  si.  sol.  water. — BaA"aq  : 
hygroscopic  ;  v.  sol.  water. 

Di-ethyl  ether  of  the  ethyl  deriva- 
tive C,H,(0Et)(C0,Et).,.  (195°-200°)  at  250  mm. 
From  fumaric  ether  and  NaOEt,  the  product 
being  neutralised  (Purdie). 

Isohutyl  derivative G,H3(0CjH,,) (CO.H).,. 
Crystalline,  deliquescent  mass  (Purdie).— CaA" : 
insol.  water. — AgoA" :  flocculent,  insol.  water. 

The  following  compounds  are  probably  also 
derivatives  of  the  same  inactive  malic  acid  : — 

Amic  acid  CO,,H.CH,.CH(OH).CONH,,. 
Malamic  acid.  [146°].  Obtained,  together 
with  its  ether,  by  boiling  the  amide  of  diazo- 
succinic  ether  with  water  (Curtius,  J.  pr.  [2]  38, 
479).  Colourless  prisms  ;  v.  sol.  water,  alcohol, 
and  ether. 

Methyl  ether  of  the  amic  acid 
C0,Me.CH,.CH(0H).C0NH2.    [105°].  Foiimed, 
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toftellicr  -with  methyl  fumaramate,  by  boiling 
methyl  diazo-suceinamatc 

CO,,Me.OH,.CN,.CONII,, 
with  slightly  acidified  water  (Ciirtius,  J.fr.  [2] 
38,  482).  Silky  plates  ;  v.  e.  sol.  alcohol,  ether, 
and  water.  With  benzoic  acid  at  150 it  forms 
crystalline  C0,Me.CH,.CH(0Bz).C0NH2  [80°] ; 
V.  sol.  ether. 

Be7izoyl    derivative    of    the  ethyl 
ether  of  tlie  amic  acid 
CO,Et.CH,.CH(OBz).CONH.,.     [97=1.  Formed 
by  heating  ethyl  diazo-succinamate  with  HOBz 
at  145°.    Colouiless  rhombohcdra. 

Dextro-malic  acid  CO,H.CH,,.CH(OH).CO,H. 
[c.  100°].  Pormed  from  doxtro-asparagine  (from 
sprouting  vetch  seeds)  by  treatment  witli  nitrous 
acid  (Piutti,  B.  10,  1G08).  The  cinchonine  salt 
is  obtained  by  crystallisation  from  the  cinchonine 
salt  of  inactive  malic  acid.  Resembles  ordinary 
malic  acid,  excejit  that  it  is  dextrorotatory. 

Isomeride  of  malic  acidC^H.p^.  [155°-1G8°]. 
Formed  by  heating  acetylene  dibromide  (5  pts.) 
with  KCy  (4  pts.)  and  alcohol  (28  pts.)  at  100  ', 
and  saponifying  the  resulting  nitrile  with  potash 
(Sabanejcff,  A.  210,  275).  Crystals  ;  v.  sol. 
water. — Ag.A". 

Isomalic  acid  of  Kiimmerer  (J.  pr.  88,  321 ; 

A.  139,  257)  is  identical  with  citric  acid  (Ostwald, 

B.  21,  3534). 

Paramalic  acid  is  described  as  Diolycollic 
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Iso-malic  acid  CH3.C(0H)(C0,H),.  [c.  140°]. 
From  bromo-iso-succinic  acid  and  moist  Ag.O 
(Schmuger,  J.  pr.  [2]  14.  77;  19,  108;  24,  38). 
Crystals;  v.  sol.  water,  alcohol,  and  ether.  At 
170°  it  splits  up  into  COj  and  lactic  acid.  In- 
active. Its  neutral  solutions  give  no  pp.  with 
CaClj  (unlike  methyl-tartronic  acid,  which  gives 
a  pp.  on  warming). — BaA"  2aq  :  amorphous  pp. 
S.  1  at  100°.  Loses  its  water  of  crystallisation 
at  130°  (unlike  methyl-tartronic  acid). — PbA". 
Does  not  melt  under  water. — Ag.,A"  :  needles. 

Methyl-taitronic  acid  CH,,!C(OH)(CO  H)„. 
[178^].  Obtained  from  pyruvic  acid  by  addition 
of  KCy  and  HCl,  the  product  being  boiled  with 
baryta-water  (Bottinger,  B.  14,  148  ;  17,  144). 
Ehombohedral  crystals.  Decomposes  on  fusion, 
giving  off  COo.  Boiling  cone.  HClAq  splits  it 
up  into  CO.^  and  lactic  acid. —  BaA"aq  (dried 
at  130°).  Heavy  crystalline  powder,  ppd.  on 
boiling.  — •  ZnA"2aq:  crystalline  powder. — 
Ag.A"aq  :  white  crystalline  jjowder. 

Reference. — Bkojio-malic  acid. 

MALLOTOXIH  C|,H,„03  or  C|,H|,.0,.  May 
be  extracted  by  CS.,  from  finely-divided  kamala, 
a  yellow  dye  got  from  the  seeds  of  Mallotns 
Phillipensis  (A.  G.  Perkin  a.  W.  H.  Perkin,jun., 
B.  19,  3109).  Flesh-coloured  needles ;  insol. 
water,  v.  sol.  hot  alcohol.  Dissolves  readily  in 
alkalis,  forming  a  yellowish-red  solution.  AC;,0 
yiolils  a  di-acctyl  derivative. 

MALOBIURIC  ACID  C,H,N,0,  i.e. 

CO<^[]-^j]>CII.CO.NH,  (?).  Formed,  as  am- 
monium salt,  by  heating  barbituric  acid  (malonyl- 
uroa)  with  urea  at  100°  (Bacyer,  A.  135,  312). 
Formed  also  by  boiling  cyanuromalic  acid  with 
HClAq  (Ncncki,  B.  5,  888).  Ppd.  by  adding 
HCl  to  solutions  of  its  salts  as  a  granular  pp., 
whicli,  when  quite  pure,  can  be  obtained  in 
crystals.    Dissolves  completely  in  bromine  and 


water,  forming  di-brofno-barbituric  acid.  Nitiio 
acid  converts  it  into  nitro-barbituiic  (dilituric) 
acid.— KA'aq:  long  needles.    S.  10  in  hot  water. 

MALONAMIC  ACID  v.  M.vlonic  acid. 

MALONAMIDE  v.  Amide  of  Maionic  acid. 

MALONANILIC  ACID  v.  Mono-anilide  of. 
Malonic  acid. 

MALOHIC  ACID  C,H,Oj  i.e.  Cn.,(CO.,H),. 
Mol.  w.  101.  [134°]  (Kratft  a.  Noerdhnger,  B. 
22,810).  S.  109  at  1°;  138  at  10°  (Miezynski, 
M.  7,  258) ;  109  at  15°  (Bourgoin,  Bl.  [2]  3::, 
423).  H.F.  212,700  (Stohmann,  Kleber  a.  Lang- 
bcin,  J.  pr.  [2]  40,  200).  H.C.  v.  207,900.  H.C.  p. 
207,300  (S.,  K.  a.  L.) ;  208,050  (Louguininc,  C.  it. 
107,697).  Heat  of  solution  = -A'ild.  Heat  of 
neutralisation  by  NaOH  27,120  (Gal  a.  Werner, 
Bl.  [2]  46, 803) ;  2G,G50  (Massol) ;  by  KOH  27,300 ; 
by  NH,  25,010  ;  by  BaO..H,  30,135  ;  by  CaO  .H. 
27,090  (Massol,  G.  li.  107,"  257,  393  ;  108,  813^ 
lOGO  ;  109,  27).  S.H.  (0°  to  50°)  -2832  ;  (0°  to 
110°)  -3202  (Hess,  P.  [2]  35,  410). 

Occurrence. — In  beet-root  (Lippmann,  B.  14, 
1183). 

Formation.  —  I.  Discovered  by  Dessaignes 
(C  R.  47,  76)  as  a  product  of  the  slow  oxidation 
of  malic  acid  by  cold  aqueous  ICCr.^O.. —  2.  By  the 
action  of  alkalis  or  acids  on  cyano-acetic  acid 
(semi-nitrile  of  malonic  acid)  or  cyano-acetic 
ether  (Hugo  Miillor,  C.  J.  17,  10'9).^3.  By 
oxidation  of  allylene  or  propylene  with  cold 
alkaline  KMnO.,  (Berthelot,  •/.  1867,  335).— 4.  By 
boiling  barbituric  acid  with  potash  (Baeyer,  A. 
130, 143  ;  Heintzel,  A.  139,  129). -5.  By  "boiling 
mucobromic  acid  witlr  baryta-water  (.Jackson  a. 
Hill). — 6.  From  di-chloro-acrylic  ether  by  treat- 
ment with  Ag.^0  at  125°,  and  saponifying  the 
product  (Wallach  a.  Hunaeus,  A.  193, 25). --7.  By 
treating  CBr,.C0.CH.,.CBr3  with  fuming  HNO, 
(Demote,  B.  11,  1714). 

Freparation.  —  l.  From  ethylic.or  better  from 
potassic,  chloro-acetate.  Cliloro-acetic  acid 
(100  g.)  dissolved  in  water  (200  g.)  is  neutralised 
by  K.COa  (75  g.),  mixed  with  KCy  (70  g.),  and 
warmed.  The  reaction  heats  the  liquid  to  boil- 
ing and  is  soon  over.  KOH  (100  g.)  is  now 
added,  and  the  liipiid  boiled  as  long  as  NHj 
escajjes.  Tlie  liquid  is  then  acidified  with  HCl, 
evaporated  to  dryness,  and  the  malonic  acid  ex- 
tracted by  ether  (H.  v.  Miller,  J.  pr.  [2]  19,  326  ; 
c/.  Finkelstein,  A.  133,  338).— 2.  Chloro-acetic 
acid  (100  pts.)  is  dissolved  in  twice  its  weight  of 
water,  and  neutralised  with  potassium  carbonate 
(75  pts.)  To  the  solution  is  added  75  to  80  pts. 
potassium  cyanide  (98  p.c),  and  the  mixture 
heated  for  two  hours,  with  continual  renewal 
of  the  evaporated  water.  The  remaining  mass 
is  decomposed  with  conccnirated  potash.  When 
the  odour  of  ammonia  has  disappeared  the  solu- 
tion is  neutralised  with  hydrochloric  acid,  and 
ppd.  as  a  calcium  salt.  This  is  decomposed  with 
the  requisite  quantity  of  oxalic  acid,  the  residue 
extracted  with  ether,  and  the  solution  evaporated 
(Conrad,  A.  204,  121).— 3.  By  dissolving  chloro- 
acetic  acid  (100  gms.)  in  double  its  weight  of 
water,  saturating  the  solution  with  potassium 
bicarbonate  (110  gms.),  adding  potassium  cyan- 
ide (75  gms.),  and  warming  on  the  water-bath. 
At  the  end  of  the  reaction  double  the  volume  of 
concentrated  hydrochloric  acid  is  added  and  tlio 
precipitation  of  potassium  chloride  renderedcom- 
plcte  by  passing  in  a  current  of  HCl  gas.  The 
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potassium  anrl  ammonlnm  clilorlclos  are  filtered 
off,  and  the  filtrate  evaporated.  The  nearly  dry 
residue  is  taken  up  with  ether,  which  on  evapo- 
ration yields  pure  malonic  acid  (70  gms.)  (Bour- 
goin,  A.  Ch.  [5]  20,  271).— 4.  Chloro-acetic  ether 
i;3  boiled  with  pure  KCy  dissolved  in  70  p.c.  alco- 
hol for  4  hours.  The  alcohol  is  distilled  off,  and 
the  residue  mixed  with  dilute  HCl  and  evaporated 
to  dryness.  The  cyano-acetic  ether  is  extracted 
with  ether  and  decomposed  by  fuming  HClAq  at 
100°  (Petrieff,  B.  10,  64 ;  B.  7,  400).— 5.  In 
like  manner  from  bromo-acetic  ether  (Franchi- 
mont,  B.  7,  216). 

Properties. — Triclinic  laminfE  or  prisms.  De- 
composes a  little  over  its  melting-point  into  COj 
and  acetic  acid,  but  when  heated  under  10  mm. 
pressure  it  may  be  sublimed.  V.  sol.  water,  al- 
cohol, and  ether.  When  heated  with  Ac^O,  ma- 
lonic acid  gives  a  reddish-yellow  liquid  with 
greenish-yellow  fluorescence  : — "001  g.  is  suffi- 
cient for  this  test  (Kleemann,  B.  19,  2030).  A 
small  quantity  of  malonic  acid  treated  with  urea 
and  POCl,  yields  a  product  which  when  evapo- 
rated with  nitric  acid  leaves  a  residue  which 
gives  with  ammonia  the  purple  colour  due  to 
murexide  (Grimaux,  G.  R.  88,  85). 

Beaetions. —  1.  A  solution  of  the  free  acid  is 
hardly  affected  by  the  passage  of  an  electric  cur- 
rent. But  the  electrolysis  of  a  concentrated  al- 
kaline solution  gives  off  oxygen,  CO,  and  CO,  at 
the  positive  pole,  without  any  hydrocarbon  (von 
Miller ;  Bourgoin,  A.  Ch.  [5]  20,  80 ;  C.  B.  90, 
608). —  2.  Malonic  acid  (5g.)  heated  with  bromine 
(10  c.c.)  and  water  (12  c.c.)  for  18  hours  at  120° 
to  145°  gives  bromoform,  tri-bromo-acetic  acid, 
CO.,,  and  HBr  (Bourgoin,  Bl.  [2]  34,  21.5).— 3. 
HNO3  (S.G.  1-53)  in  the  cold  gives  off  CO., 
(2  mols.)  (Franchimont,  B.  T.  C.  8,  422).— 4. 
PCI5  gives  malonyl  chloride  and  a  compound 
CgHjClOg,  crystallising  in  needles  [122°],  decom- 
posed by  water  and  alcohol  with  evolution  of 
CO.,  (B6hal  a.  Augur,  Bl.  [2]  50,  631).— 5.  Ma- 
lonic acid  (Ipt.),  NaOAc  (1  pt.),  and  Ac^O  (Bpts.) 
at  100°  forms  a  brownish-yellow  acid  C|,H,08. 
The  sodium  salt  C|,H3NaOs  is  v.  sol.  water,  al- 
kalis, and  cone.  H^SO^,  m.  sol.  HOAc.  Its  solu- 
tions exhibit  fluorescence,  but  on  heating  COj  is 
evolved  and  the  fluorescence  disappears.  An 
acetic  acid  solution  of  the  salt  CiiHjNaOj  boiled 
with  a  solution  of  phenyl-hydrazine  acetate 
forms  CO.,,  NaOAc,  and  C,„H^O^(N.NHPh).,,  a 
substance  insol.  water  and  ether,  v.  sol.  alcohol 
and  HOAc,  forming  a  green  solution  in  cone. 
H.,SOj,  and  melting  with  decomposition  about 
180'  (Kleemann,  B.  19,  2030).— 6.  Benzoic  alde- 
hyde and  HOAc  forms  benzylidene-malonic  acid 
C„H,.CH:C(C0.,H)2.— 7.  Propionic  aldehyde  and 
HOAc  gives  CH,.CH„.CH:CH.CO„H  (Komnenos, 
A.  218,  168). — 8.  o-Oxy -benzoic  aldehyde  and 
HOAc  at  100°  forms  coumarin-carboxylic  acid 
(vol.  ii.  p.  269). — 9.  Cinnamic  aldehyde  and 
HOAc  at  100°  gives  phenyl-butinene  dicarboxylic 
acid  C„H5.CH:CH.CH:C(C0.,H),,  (Stuart,  C.  J. 
49,  366). — 10.  Heated  with ^j/ic»!.?/Z  thiocarbimide 
it  gives  acetanilide  and  the  dianilide  of  malonic 
acid  (Moine,  Ann.  Chiin.  Farm.  [4]  4,  201). 

Salts. — The  salts,  with  the  exception  of 
those  of  the  alkali  metals,  are  sparingly  soluble 
in  water,  more  soluble  in  dilute  malonic  acid, 
HOAc,  or  nitric  acid  (Finkelstein,  A.  133,  338). 
— NaHA"^aq:    well-defined   crystals   (F.). — 


NaHA"  aq :  trimctric  prisms  (Shadwell,  J.  1891, 
099).— Na..A"aq  (Mulder,  Bl.  [2]  29,  532;  e/. 
Massol,  C.  B.  107,  393).— KHA"  iaq  :  prisma.— 
KHA"  :  monoclinic  prisms  (Haushofer,  J.  1881, 
699). — K2A"2aq:  deliquescent  monoclinic  crys- 
tals. Gives  CO2  and  hydrogen  on  electrolysis 
(H.  von  Miller). — K._,A"  aq  :  monoclinic  prisms 
(H.). — NH|HA":  very  deliquescent  crystals. 
Heat  of  formation  from  solid  malonic  acid  and 
NH3  :  22,780  (Massol,  C.  R.  108,  1060).— 
(NH^)2A" :  very  deliquescent  needles.  Heat  of 
formation  from  solid  malonic  acid  and  NH3 : 
41,016.— BaA''  2aq  :  bulky  flocculent  pp.  gradu- 
ally becoming  crystalline.  Crystallises  from 
water  in  long  slender  needles.  At  100°  it  loses 
aq,  and  when  heated  in  a  current  of  hydrogen 
at  140°  it  becomes  anhydrous.  BaA"  aq  is  not 
dehydrated  by  heating  in  air  at  150°  (Pinner  a. 
Bischoff,  A.  179,  84).  S.  -14  at  0°;  -20  at  18°; 
•32  at  70°  (Miczynsky,  M.  7,  261).  Heat  of  so- 
lution :  -3830  (Massol,  C.  B.  109,  29).— 
CaA"2aq:  monoclinic  needles  (from  water). 
Ppd.  in  gelatinous  form  on  adding  CaCL,  to  a 
solution  of  ammonium  malonate.  S.  "3  at  0° ; 
•37  at  20° ;  -47  at  72°  (Miczynski).  According 
to  Massol  (C.  B.  108,  813)  this  salt  separates  in 
small  brilliant  scales  on  slow  evaporation  of  its 
solution  at  35°. — CaA"  4aq  :  silky  needles.  Ob- 
tained by  slow  evaporation  at  15°  (Massol).  V. 
si.  sol.  water.  May  be  dehydrated  in  a  current 
of  hydrogen  at  135°. —  Sr A" :  small  brilliant 
scales  (Ossipoff,  C.  B.  108,  815).— MgA"  2aq, 
MgA"  aq,  and  MgA"  ^aq  are  described  by  Finkel- 
stein as  crystalline  powders.  —  ZnA"  2aq  :  mono- 
clinic crystals. —  MnA"  2aq  :  trimetric  prisms. — 
CoA"2aq:  monoclinic  crystals  (Haushofer).— 
NiA"2aq:  bluish-green  powder. — CdA'':  deli- 
quescent.—CdA"  4aq  :  monoclinic  crystals. — ■ 
CdA"  12aq :  triclinic  (Haushofer,  /.  1882,  362). 
— PbA" :  crystalline  powder,  sol.  HOAc— 
CuA"  3aq  :  blue  triclinic  crystals  (H.). — Cu.^OA": 
bluish-green  pp. — Ag,,A"  :  crystalline  pp.,  not 
blackened  by  boiling  water. — Ethylaminc 
salt  NEtH^HA":  gives  at  180°  water  and  the 
CH.CO 

ethylimide  of  fumaric  acid  ||  p>NEt, 
CH.CO 

whence  concentrated  caustic  potash  solution 
forms  NHEt.CO.CH:CH.CO.,H  [126°]  (Piutti, 
C.  C.  1888,  1529). 

Methyl  ether  Me..A"  (181-5°  cor.).  S.G. 
15  1-1603;  p  1-1511  (Perkin,  C.  J.  45,  509); 
^"1-1753  (W.)'.  M.  M.  5-28  at  17°.  S.V.  137-6 
(Wiens,  A.  253,  297).  From  silver  malonate  and 
Mel  (Osterland,  B.  7,  1286).  Oil,  sol.  alcohol 
and  ether. 

Mono -ethyl ether  CO.,Et .CH,,.CO,H.  Whe a 
alcoholic  KOH  (1  mol.)  is  added  to  alcoholic  ma- 
lonic ether  the  liquid  forms  a  crystalline  pulp  of 
CO,,Et.CH..CO.,K  composed  of  needles  (Van't 
Hoff,  B.  7,  1571;  Freund,  B.  17,  780).  PCI5 
converts  it  into  CO.,Et.CH,.COCl  (170°-180°). 

Ethyl  ether  CE..,(CO.'E,t).,.  (198°  cor.)  (Per- 
kin, C.  J.  45,  508) ;  §  1-0761  "(Wiens).  S.G. 
1-0010  ;  p  1-0525.  M.  M.  7-41  at  14°.  S.H.  -439 
at  0°;  -45  between  10-fj°  and  82  2°  (E.  Schiff, 
Zeit.  Phys.  Chem.  1,  376  ;  G.  16,  454).  S.V. 
185-1  (Wiens,  A.  253,  297). 

Preparation. — 1.  Calcium  malonate  is  boiled 
with  H„S04  and  4  times  the  theoretical  quantity 
of  alcohol  for  24  hours  (Conrad,  B.  12,  749).— 
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2.  Cliloro-acetic  acid  (250  g.)  is  dissolved  in  water 
(500  g.)  and  K,CO,  (187  g.)  ;  KCy  (175  g.)  is 
added,  and  the  whole  heated  on  a  sand-bath  until 
tlie  reaction  begins.  The  product  is  evaporated 
until  its  temperature  is  i;35°,  and  is  then  allowed 
to  cool.  When  cold  it  is  treated  with  two-thirds 
of  its  weight  of  alcohol  and  gaseous  HCl  is  passed 
in.  The  product  is  poured  into  iced  water,  ex- 
tracted with  ether,  dried  over  CaCl.,,  and  distilled 
(Venable  a.  Claisen,  A.  218, 131).  Tricarballylic 
ether  (287°)  is  obtained  as  a  by-product  (Diiu- 
michen,  C.  C.  1888,  18i7). 

Reactions. — 1.  Water  at  150^  gives  CO.,  and 
Ecetic  ether  (Hjelt,  B.  13,  194'J).— 2.  Boihng'with 
in-amido-bcnzoic  acid  and  a  little  alcohol  forms 
CH,,(CO.NH.C,.H,,.CO.,H),,,  a  powder  which  will 
not  melt  and  is  insol.  water,  hardly  sol.  boiling 
alcohol,  sol.  dilute  NH.,Aq,  and  dissolves  without 
change  in  cone.  H,,SOj  (Schiff,  A.  232,  143  ;  B. 
17,  403  ;  G.  15,  534).  The  intermediate  com- 
pound CO,Et.CH,.CO.NH.C,H,.CO,H  [173°]  is 
also  formed  at  the  same  time. —  3.  Chlorine  forms 
chloro-malonic  ether. — 4.  Cautious  treatment 
with  nitric  acid  (5  pts.  of  S.G.  1-5)  gives  nitro- 
nialonic  ether  (Franchimont  a.  Klobbie,  R.  T.  C. 
8,  283).— 5.  According  to  Lang  (B.  19,  2937)  zinc 
victliyl  or  zinc  ethyl  act  in  the  cold,  forming 
phloroglucin  tricarboxylic  ether,  methane,  and 
ethane. — 6.  When  a  mixture  of  malonic  ether 
(1  mol.)  and  EtI  (2  mols.)  is  heated  with  zinc 
there  is  formed  ethane  and  ethyl-malonic  ether 
(90  p.c.  of  the  theoretical  amount)  (Daimler,  B. 
20,  203).  When  malonic  ether  (20  g.),  EtI 
(100  g.),  and  granulated  zinc  are  heated  with  in- 
verted condenser  at  100°  there  is  formed  di-ethyl- 
malonic  ether  (Joulowsky,  J.  pr.  [2]  39,  446). — 
7.  With  allyl  iodide  and  zinc  there  is  formed 
di-allyl-malonic  ether  and  propylene  (Matveeff, 
J.pr.  39,  452).— 8.  When  malonic  ether  (2  mols.) 
is  treated  with  glyoxal  (1  mol.)  and  zinc  chlor- 
ide it  forms  di-oxy-butane  tetracarboxylic  ether 
(C02Et),CH.CH(UIl).ClI(OH).CH(CO,Et),(Polo- 
nowsky,  A.  24G,  1). —  9.  With  benzoic  aldehyde 
and  HCl  it  forms  benzylidene-malonic  ether 
C„H,.CH:C(CO,Et),  (Claisen  a.  Cremer,  A.  218, 
129). — 10.  Furfuraldehyde  and  acetic  anhy- 
dride give  furfui'yl-mcthenyl-malonic  ether 
C,H,O.CH:C(CO,Et)o  which  boils  with  slight  de- 
composition at  293°,  and  gives  on  saponification 
the  acid  ether  C^H,U.CH:C(CO„H)(CO„Et) 
[102-5°],  and  finally  the  acid  C^H30.CH:C(C0,H). 
[187°],  which  may  be  reduced  by  sodium-amalgam 
to  CjH,O.CH...CH(CO..H).,  [125°]  (Marckwald,  B. 
21,108i).— ll.^Wc%cZcformsCH3.CH:C(CO.,Et)., 
and  CH,.CHiCH(CO.,Et),,!.,  (Komnenos,  4.218, 
145). — 12.  Diazobcnzene  chloride  forms  benzene- 
azo-malouic  acid,  identical  with  the  phenyl  hy- 
drazide  of  mcsoxalic  acid  (R.  Meyer,  23.  21,  118). 

Sod i u m -malonic  ether  CHNa(CO.,Et)o. 
Formed,  with  evolution  of  hydrogen,  by  dissolving 
sodium  in  malonic  ether.  The  reaction  is  stopped 
by  the  crust  of  the  sodium  compound  which 
forms  on  the  surface  of  the  metal ;  but  this  may 
be  removed  by  adding  alcohol  (2  vols.)  which 
first  forms  NaOEt,  and  this  then  reacts  with  the 
malonic  ether.  The  sodium-malonic  ether  crys- 
tallises on  cooling,  and  may  be  freed  from  alcohol 
by  heating  to  150°  in  a  current  of  hydrogen 
(Conrad,  B.  12,  750).  If,  however,  it  be  required 
merely  for  synthetical  purposes  the  presence  of 
alcohol  is  for  the  most  part  not  injurious,  and 


tlie  mixture  of  malonic  ether  and  alcoholic  NaOEt 
may  be  used  at  once.  This  reacts  upon  organic 
halogen  compounds  thus  : — 

CIdNa(CO.,Et).,  -f  XI  =  CHX(CO.,Et).,  -h  Nal, 
the  reaction  being  energetic  at  first  but  often 
requiring  heat  to  finish  it.  If  the  substances  are 
mixed  in  the  right  proportion  tlie  end  of  the  re- 
action is  recognised  by  the  solution  becoming 
neutral.  Water  is  then  added,  and  if  X  is  a 
hydrocarbon  radicle,  CHXlCO.^Et)^  separates  as 
an  oil,  which  may  be  purified  by  fractional  dis- 
tillation. The  resulting  CHX(C02Et)._,  still  con- 
tains hydrogen  displaceable  by  sodium,  and  if  it 
be  mixed  with  alcoholic  NAOEt  and  another 
halogen  compound,  say  YI,  the  reaction 

CNaX(CO.,Et).,  +  YI  =  Nal  +  CXY(CO.,Et), 
takes  place  (Conrad  a.  Eischoff,  A.  204,  121). 
When  the  substituted  malonic  ethers  are  saponi- 
fied acids  are  obtained,  which  at  150°  or  l(i0° 
give  off  CO.,  and  leave  derivatives  of  acetic  acid : 
CHX(CO„H)„  =  CO.,  +  CH..X.CO..H 
CXY(CO.,H).;;=  C0.>  CHXY.CO.,H. 
Hence  malonic  ether  may  be  used,  like  aceto- 
acetic  ether,  to  effect  the  synthesis  of  organic 
acids  of  the  general  formula  CXYH.CO.^H  where 
X  and  Y  may  be  alkyls,  groups  like  CH.,.CO.^Et, 
or  other  radicles.  When  it  is  desired  to  pre- 
pare a  di-alkyl-malonic  ether  it  is  not  necessary 
to  23erform  the  operation  in  two  stages,  for  the 
proper  quantity  of  NaOEt  (2  mols.)  may  be  added 
all  at  once,  and  then  the  alkyl  iodide  (2  mols.). 
By  the  action  of  AcCl  on  sodio-malonic  ether  in 
ethereal  solution  it  may  be  converted  into  acetyl- 
malonic  ether  (120°  at  17  mm.),  which  is  soluble 
in  KOHAq  ;  the  yield  is  55  p.c.  of  its  weight. 
This  etherforms  an  oximand  aphenyl-hydrazide. 
and  therefore  appears  to  be  CH.,.CO.CH(CO.,Et),„ 
When  sodio-aceto-acetic  ether  is  acted  upon  by 
chloroformic  ether  ClCO..Et  the  same  ketonic  ether 
CH.,.CO.CH(CO.,Et).,  should  be  formed  ;  but  the 
product  is  found  to  be  insol.  cone.  KOHAq,  and 
to  boil  at  a  higher  temperature  (127"'  at  17  mm.). 
It  is  decomposed  by  cold  dilute  KOH,  and  gives 
CO.,  and  alcohol.  The  latter  compound  would 
therefore  appear  to  be  CH3.C(0C0.,Et):CH.C0.,Et 
(Michael,  Am.  10,  158  ;  /.  pr.  [2]  37,  473  ;  of. 
Lange,  B.  20,  1325). 

Reactions.  —  1.  EtI  gives  ethyl-malonic  ether. 
2.  Benzyl  chloride  gives  mono-  and  di-  benzyl- 
malonic  ether  and  regenerated  malonic  ether 
(Bischoff  a.  Siebert,  A.  239,  94).— 3.  Malonic 
ether  (32  g.),  sodium  (9-2  g.),  dry  alcohol  (200  g.) 
and  chloroform  (12  g.)  react  thus  (Conrad  a. 
Guthzeit,  A.  222,  250).  2CNa„(C0.,Et).,-f  CHCl, 
=  3NaCl  -f  CNa(C0,Et).,.CH;C(C0.,E"t).3  forming 
sodium  di-carboxy-glutaconic  ether  (q.  v.). — 
4.  Trimethylenc  bromide  reacts  with  formation  of 

(C0,Et).,.C<^™=>CH,  (Perkin,  jun.,  C.  J.  51, 

1,  702,  820).— 5.  NaOEt,  allyl  iodide,  and  iso- 
butyl  iodide  gives  an  acid  CmlluO,,  instead  of 
allyl-isobutyl-malonio  acid. — G.  Chloro-foniiic 
ctlwr  ClCO.,Et  forms  methane  tricarboxylic  ether 
CH(C0,Et)"3  (Conrad  a,  Bischoff,  A.  214,  31; 
Claisen'i  B.  21,  3567).— 7.  Tri^bromo-di-nitro- 
benzened\sso\\cd  in  ether  reacts  with  formation  of 
C,H.,Br(NO.,).,CH(CO.,Et),  [75°],  although  bromo- 
benzcne  does  not  react  (Jackson  a.  Robinson,  B. 
21,  2034).— 8.  Phthalyl  chloride  (1  mol.)  added 
to  sodium-malonic  ether  (2  mols.)  dissolved  in 
J  ether  forms  phthalyl-malouic  ether  Cj^HnOj 
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[75°],  phthalyl-dlmalonic  ether  G^M„jO,„  [48-5°], 
and  '  phthuloxyl-dimalonic '  ether  C.,.H..,fig 
llG-5°]  (Wislicenus,  A.  242,  23).— 9.  Treat- 
ment with  the  chloride  of  mono-cthyl  plithalate 
COjEt.CgHj.COCl  dissolved  in  benzene  forms 
(CO.,Et.CeHj.CO).,C(C02Et)2  [above  180°]  (Zelin- 
Bky,  B.  20,  1012).— 10.  In  alcoholic  solution 
it  is  probably  converted  by  carbonic  acid  gas  into 
(C0,Et)2CH.C0,,Na  (Michael,  J.]jr.  [2J  35,  453).— 
11.  Carbon  disulphida  added  to  an  alcoholic  solu- 
tion of  sodium-malonic  ether  gives  yellow  plates 
of  (CO„Et).,CNa.CS.,Na.— 12.  SO^  acts  according 
to  the"  equation  'S03  +  CHNa(C0.,Et).,  +  H0Et 
=  CH,,(CO,Et),  +  NaO.SO.OEt.— 13.  iJcsorciii  dis- 
solved in  alcoholic  sodium  malonic  ether  gives 
a  greenish-blue  fluorescence,  when  after  a  few 
days  the  liquid  is  poured  into  water  and  acidified 
a  small  pp.  of  needles  of  a  condensation  product 
C,  iH.Os  [191°]  is  got.  A  little  above  its  melting- 
point  it  is  split  up  into  CO^  and  (/3)-methyl-um- 
belliferone  of  which  it  is  probably  the  carboxylic 
acid  (Michael,  J.  pr.  [2]  37,  409).— 14.  Sulphur 
dissolves  in  alcoholic  sodium-malonic  ether,  and 
at  100°  crystals  separate.  From  these,  acids 
liberate  a  stinking  oil  (thiotartronic  ether?). — - 
15.  With  alcohol  and  cinnamic  ether  at  100° 
it  forms  C^H^iO^  (305°-310°).  It  is  probably 
Ph.CH(CHNa.CO,Et).CH(CO,Et).CO,Et,  for  on 
saponifying  and  heating  the  resulting  acid, 
phenyl-glutaric  acid  CO.,H.CH.,.CHPh.CH...CO.>H 
is  got  (Michael,  J.pr.  [2]  35,  349).— 16.  Phenyl 
cyanate  PhNCO  acts  violently  upon  an  alcoholic 
solution  of  sodium-malonic  ether  with  formation 
of  (CO..Et).,CH.CONHPh  [124°]  and  the  salt  of 
an  acid  C,Ih,.NO,  [172°]  (Michael,  J.  pr.  [2]  35, 
452). — 17.  Phenyl  thio-carbimide  forms  crys- 
talline 0||H|-NaSNO„  whence  acids  separate 
NHPh.CS.CH(C02Et)2  [60°]  (Michael,  Am. 
9, 124). — 18.  i7?'ca  dissolves  in  malonic  ether  and 

rhombic  prisms  of  CHNa<^QQ  NH-^^*^  sepa- 
rate, whence  acids  liberate  barbituric  acid 
(Michael,  J. ^Jr.  [2]  35,456). — 19.  Thio-ureagiYeB 
similarly  flat  plates  of  sodium  thio-barbiturate 

CHNa<;^^Q  NH/'^^'  ^^^'^^^  acids  liberate 

thiobarbituric  acid,  which  crystallises  in  six- 
sided  plates  from  water. — 20.  Acetamide  forms 
crystalhne  C.O,N.,Na.,H„  the  reaction  which 
occurs    being    2CHNa(C0,Et)„-f  2CH,.C0.NH„ 

=  C,0^Na.,N.,H8  +  CH„(CO„Et).,  +  2H0Et.— 
21.  CSCl,  forms  CS:C(CO,,Et).,,  which  crystallises 
in  flesh-coloured  needles  [178°]  (Bergreen,  jB.  21, 
337).-  22.  Iodine  forms  (CO,JSt),CH:CH(CO,Et). 

23.  Di-bromo-male'ic  ether  yields  '  di-malonyl- 
maleic '  ether  [75°],  whence  by  saponification 
the  corresponding  acid  C,pH,0|2  [148°]  may  be 
obtained.  This  acid,  the  formula  of  which  is 
(C0,,H),,CH.C(C0,H):C(C02H).CH(C0,H),,  may 
be  better  called  butylene  hexa-carboxylic  acid. 
It  crystallises  in  plates,  v.  sol.  water,  and 
forms  the  salts,  NaiA''  lOaq  and  Ag,A*',  and 
the  ethers  Me,A''  [129°]  and  Et„A^'  [75°]  (Pum, 
M.  9,  450).  When  the  acid  is  heated  it  splits 
up  into  CO.,  and  butylene  tetracarboxylic  acid 
CO.,H.CH,C(CO,H):C(CO,H).CHXO,H.  [176°]. 

24.  Dry  cyanogen  chloride  forms  cyano-malouic 
ether  (Haller,  A.  Ch.  [6]  16,  419). 

Di-sodium-malonic  ether 
CNa,_,(C02Et),,.    Obtained  by  ppg.  malonic  ether 
(1  mol.)  with  NaOEt  (2  mols.)  (Bischolf  a.  Each, 


B.  17,  2782).  Very  unstable.  Iodine  converts 
it  into  (CO„Et).,C:C(CO.,Et)... 

Ethyl  propyl  ether  EtPrA".  (211°). 
S.G.  §  1-0498.    S.V.  207-8  (Wiens,  A.  253,  297). 

Propyl  ether  Fr.,A".  (228°).  S.G.  1-0-271. 
S.V.  234-6  (Wiens,  A.  253,  297).  S.H.  (from 
11-6°  to  82-3°)  -453  (E.  Schiff,  G.  17,  286). 

B2ityl  ether  {C,B..j).A".  {251-5°).  S.G.  g 
1-0049.    S.V.  269-1  (Wiens,  A.  253,  297). 

Chloride  CH,(COCl)o.  (58°  at  27  mm.). 
From  malonic  acid  and  CSCL,  heated  above  100° 
(Behal  a.  Auger,  BZ.  [2]  60,  594).  Liquid.  Smells 
slightly  like  chloral. 

Amide  CH„(C0NH2)„.  [170°]  (Van't  Hoff, 
Ar.  Nicrl.  10,  274).  S.  8-3  at  8°  (Henry,  Bl. 
[2]  43,  618).  From  malonic  ether  (50  c.c.)  by 
shaking  with  strong  aqueous  NH^  (150  c.c.) 
(Osterland,  B.  7, 1286  ;  Freund,  B.  17, 133).  The 
yield,  in  2  days,  is  75  p.c.  Silky  needles  (from 
dilute  alcohol),  insol.  alcohol  and  ether.  Boiling 
aqueous  NHj  converts  it  into  ammonium  ma- 

lonamate.    Salt.— CH,<;^^-^g>Hg :  white 

amorphous  powder,  insol.  alcohol  and  ether,  si. 
sol.  hot  water,  v.  sol.  HClAq  (Freund). 

Di -me  thy  I  -  ami(Z  (3CH.,(C0.NHMe),.  [128°] 
(F.)  ;  [125°]  (Henry) ;  [136°]  (Franchimont, 
B.  T.  C.  4,  199).  Formed  by  the  action  of 
methylamine  on  malonic  ether  (Freund,  B.  17, 
133).  Small  flat  needles.  V.  e.  sol.  water  and 
alcohol,  si.  sol.  ether.  Fuming  HNO3  converts 
it  into  CH.,(C0.N(N0.,)Me)„  [150°]. 

Di-ethyl-amide  CH2(CO.NHEt)2.  [149°]. 
Six-sided  tables  (Wallach  a.  Kamenski,  B.  14, 
170). 

Ethylene  diamide  (m^<:^^p>C.,B.^. 

Formed  by  heating  malonic  ether  or  malonamide 
with  ethylene-diamine  (Freund,  B.  17,  137). 
Crystalline  solid.  V.  sol.  water,  nearly  insol. 
alcohol. 

Amide -anilide  CONH2.CH2.CONHPh. 
[163°].  Obtained  by  heating  malonamide  with 
1  mol.  of  aniline  for  ^  hour  at  200°-220°  (Freund, 
B.  17,  135).  Fine  white  felted  needles.  Sol. 
hot  water  and  alcohol. 

Mono-anilide  COjH.CH„.CO.NHPh. 
Phcnyl-malonamic  acid.  Malonanilic  acid, 
Malonphcnylamic  acid.  [132°].  Formed  by 
boiling  the  amide-anilide  with  milk  of  lime 
(Freund,  B.  17,  135).  Formed  also  by  heating 
sodium  acetyl-phenyl-carbamateCijHjNAc.COoNa 
for  5  or  6  hours  at  130°-140°  under  pressure 
(Seifert,  B.  18,  1359),  and  by  heating  malonic 
acid  (1  mol.)  with  aniline  (1  mol.)  at  105°  (Riig- 
heimer,  B.  17,  737).  Large  colourless  monoclinio 
crystals,  or  slender  needles.  At  its  melting- 
point  it  breaks  up  quantitatively  into  CO^  and 
acetanilide.  —  A'Ag :  small  white  needles.  — ■ 
A'jCa  45aq  :  large  needles. 

Ethyl  ether  of  the  mono-anilide 
CO.,Et.CH...CONHPh.  [39°].  From  aniiine  and 
COjEt.CH,".COCl,  both  dissolved  in  benzene 
(Kiigheimer  a.  Hoffmann,  B.  17,  739).  Crystals 
(from  ether-ligroin).  Insol.  water  and  ligroin, 
v.  e.  sol.  alcohol  and  benzene. 

Anilide  CH,(CONHPh),.  [223°].  Ob- 
tained by  boiling  malonic  ether  or  malonamide 
with  anihne  (Freund,  B.  17,  131).  White 
needles.  Insol.  water  and  ether,  e.  sol.  hot 
alcohol. 
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Tri-hromo-anilide 
CH,,(CO.NH.C„H,Br,).,.     yii^"].     "White  silky 
needles,  si.  sol.  alcohol,  insol.  water  (FreunJ,  B. 
17,  7.S0). 

Methyl. anilide  CH,(CO.NMcPh),.  [109°]. 
Obtained  by  boiling  malonic  other  with  an  excess 
of  methyl-aniline  (Freund,  17,  l.'J7).  Colour- 
Icbs  trimetric  prisms.    V.  sol.  alcohol. 

Mono-o-tohiide 
[2:1]  CH,.C,.H,.Nn.CO.CrL.CO,TI.  o-Tolyl-ma- 
lonamic  acid.  Colourless  needles,  v.  sol.  water 
and  alcohol.  Melts  about  140^,  giving  off  00.^. — 
CaA'.,  3aq :  small  needles,  m.  sol.  water.  — 
BaA',_,  aq :  needles,  v.  sol.  water.— CuA'._,2aq; 
prisms  (Riigheimer  a.  Hollmann,  B.  18,  2'J7i). 

Ethyl  ctlier  of  tlic  o-toluidc'EtA'.  [71°]. 
Long  needles,  sol.  ether  and  ligroin. 

Mono-  m  -toluidc 
[3:1]CH,.C,H,.NH.C0.CH,.C0JI.  [101°]. 

Mono-p-toluidc 
[4:1]CH,.C,,H,.NH.C0.CH,.C0,H.  Obtained  by 
heating  malonic  acid  with  /i-toluidine  (Riigheimer 
a.  Hollmann,  B.  17,  740;  18,  2971)!  Long 
colourless  needles,  sol.  water,  alcohol,  ether,  and 
chloroform.  At  150°  it  gives  off  CO,.  PCL, 
converts  it  into  tri-chloro-mcthyl-quinolinc 
[1.34°]. — CaA'2  4^aq:  long  needles,  m.  sol.  water. 
—  BaA',  5aq  :  needles. — AgA' :  cheesy  white  pp. 
or  needles,  si.  sol.  water. — CuA',  2aq :  minute 
needles,  si.  sol.  hot  water. — ZnA'j :  glistening 
plates,  m.  sol.  water. 

Ethyl  ether  of  the  p-Toluide.  EtA': 
plates,  V.  sol.  alcohol. 

Mono-jThenyl  hydrazide 
PhN,H,.CO.CH,.CO,H.  [154°].  Formed  from 
malonic  acid  and  aqueous  phenyl-hydrazine 
acetate  at  100°  (Fischer  a.  Passmore,  B.  22,  2734). 
Keedles,  v.  sol.  water.  Its  phenyl-hydrazine  salt 
PhN,,H,.CO.CH,.CO,N.,H,Ph  is  converted  at  200° 

into  CHo<^^Q^N,HPh,  crystallising  in  white 

needles,  [128°],  v.  sol.  alcohol. 

Di-phemil  dihydr  a  side 
CH,(CO.N,,H>h),,.  [187°].  From  malonic  ether 
or  the  amide  of  malonic  acid  and  phenyl-hydraz- 
ine at  200°  (Freund  a.  Goldsmith,  B.  21, 1241). 
Plates  (from  dilute  alcohol).  AVith  COCl,,  it 
gives  C|;H|„N|0,,  which  crystallises  from  HOAc 
in  lamina3  [205°]. 

Semi-nitrile    C0,H.CH,.CN    v.  Cyano- 
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Nitrilc  CH..(CN).,.  Methylene  cyanide. 
[30°].  (219°)  (H.")  ;  (223°)  (Borthelot  a.  Petit, 
A.  Ch.  [0]  17,  131).  H.F.  -43200.  Obtained 
by  heating  cyano-acetaniido  CN.CII,..C0NH.. 
with  P.,0,  (Henry,  C.  II.  102, 1394,  1481)."  White 
solid.  Appears  to  be  polymerised  by  prolonged 
action  of  heat.  Sol.  water,  v.  sol.  alcohol  and 
ether.  Burns  with  a  purple-cdgcd  flame.  Cone. 
HCIAq  dissolves  it  with  evolution  of  heat  and 
formation  of  malonic  acid.  HCIAq  at  150°  in 
s.'^aled  tubes  forms  CO.,  and  chloro-acetic  acid. 
With  ammoniacal  AgNO^  it  gives  a  white  pp. 
CAg.;(CN)2  ('?),  which  explodes  when  heated. 

References. — Ajiino-,  Bromo-,  Chloro-, 
CvANo-,  NiTiio-,  JMetiiyl-,  Ethyl-,  Propyl-, 
Mkthvl-icthyl-,  and  Benzyl-  Malonic  acid. 

MALONYL-UREA  v.  Barbitdkic  acid. 

Isoraalonylurea  CO<^g^^C.OH  ia 
formed,  together  with  amido-uracil,  by  reducing 


nitro-uraeil  (Behrend,  ^.  229,  39;  B.  21,  999). 

It  is  converted  by  bromine  into  an  acid  isomeric- 
with  dialuric  acid.  The  acetyl  derivative 
CjII-iN^OjAc  crystallises  from  hot  water  in 
Ijrisnis. 

MALONOXYL-AMIDO-BENZENE  v.  Card- 

OXY-rnENYL-MALONAMIC  ACID. 

MALTOBIONIC  ACID  C,,,II,,0,5.  Formed  by 
oxidising  maltose  (1  pt.)  by  bromine  (1  pt.)  in 
water  (7  pts.)  (E.  Fischer  a.  Meyer,  B.  22,  1941). 
Almost  colourless  syrup.  V.  sol.  water,  si.  sol. 
alcohol,  insol.  ether.  It  reduces  Fehling's  solu- 
tion. By  heating  with  dilute  sulphuric  acid  it 
is  split  up  into  dextrose  and  gluconic  acid. 

Salt. — CaA'2 :  hard  shining  mass,  v.  sol. 
water. 

MALTONIC  ACID.    Identical  with  Gluconic 

ACID  (7.  l>.) 

MALTOSE  V.  SroAR. 

MALYL   UREIDE,   so-called,  v.  Uramido- 

SUCCINIC  ACID. 

MAIDELAMIDINE  C„H,„N.,0  i.e. 
CJI,.Cn(OH).C(NH,):NFI.  [110°].  From  the 
hydrochloride  of  mandelic  imido-ether  and  alco- 
holic NH,  (Beyer,  J.  pr.  [2]  31,  387).  Needles, 
V.  sol.  water  and  alcohol,  b1.  sol.  ether.  Very 
unstable.— B'HCl.  [214°].  Prisms  (from  cold 
water). 

MAHDELAMIDOXIM  C,H,„N.,0..  i.e. 
C,.H,,.CII(0H).C(NH,,):N0H.  [159°]'.  From  the 
nitrile  of  mandelic  acid  and  hydroxylamino  (base) 
(Tiomann,  B.  17,  12t'').  Crystals  (from  alcohol). 
Insol.  benzene,  si.  sol.  cold,  v.  sol.  hot,  water. 
V.  e.  sol.  aqueous  acids  and  alkalis.  FeCl., 
ciilours  its  aqueous  solution  blood-red.  It  docs 
not  reduce  Fehling's  solution. 

Reactions. — 1.  The  hydrochloride,  mixed 
with  cone,  aqueous  potasaium  cyanate  forms 
C,H,.CH(OH).C(NOH).NH.CO.NH,  [127°].— 

2.  Phenyl  cyanate  forms  the  corresponding 
Ph.CH(dH).C(NOH).NH.CO.NHrh  [165°].— 

3.  Excess  of  AcCl,  or  a  mixture  of  Ac,0  and 

NaOAc   forms  CJI,.CH(0Ac)C^^^*^^C.CH3 

[52°]. — 4.  COCl,,,  added  to  its  benzene  solution, 
forms  (C,H,.CH(OH).C(NH,):N.O),CO  [131°].— 
5.  Chloroformic  ether.  ClCO.,Et,  gives  the  com- 
pound C,H,.CH(OH).C(NH,):N.O.CO,,Et  [107°]. 

Salts. — NaA' :  needles. — IIA'HCl  (Gross,  7i. 
18,  1074). 

Ethyl  ether 'Kik'.  [89°].  Slender  needles; 
si.  sol.  cold  water.  With  phenyl  cyanate  it  forms 
Ph.CH(OH).C(NOEt).NH.CO.NHPh  [119°]. 

Benzyl  other  C„H.,CH,A'.  [103°].  From 
mandclamidoxim,  NaOEt,  and  benzyl  chloride 
(Gross,  B.  18,  1080).  Needles. 

Aceti/l  derivative 
C,H,.CH(OH).C(NH,,):NOAc.     [140°].  From 
mandelamidoxim   and  Ac.^0.    Crystals  (from 
alcohol).    Insol.  cold  water  ;  sol.  alcohol,  ether, 
and  benzene.    With  water  at  100°  it  forms 

C,H,.CH(0H).C<^^°^C.CH,  [05°]. 

Di-acctyl  derivative 
C,H5.CH(0Ac).C(NH,,):N0Ac.     [113°].  From 
mandelamidoxim  and  a  slight  excess  of  AcCi. 
Laminiu  (from  alcohol). 
Benzoyl  derivative 
1  C„H-,.CH(OH).C(NH,,):NOBz.      [149°].  From 
,  mandclamidoxim   and  BzCl  (1  mol.).  With 
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AcCl  it  gives  C,H,.CH{0Ac).C(NH2):N0Bz  [165°] 
(Gross). 

MANDELIC  ACID  C^Ufi,  i.e. 
0,,H5.CH(0H).C0,H.  Phenyl  -  glijcollic  acid. 
Oxy-phmiil-acctic  acid.  Mol.  w.  152.  [115°] 
(Miiller,  Ar.  Ph.  [3]  2,  385)  ;  [118°]  (Claisen,  B. 
10,  847  ;  Lewkovitch,  B.  16, 1508).  S.G.  i  1-301 
(Schroder,  B.  12,  1612).  S.  16  at  20°.  Heat  of 
solution:  — iilOO.  Heat  of  neutralisation  by 
NaOH  :  +  13800  (Berthelot,  A.  Ch.  [0]  7, 185). 

Formation. — 1.  Discovered  by  Winckler  (A. 
18,  310),  who  obtained  it  by  heating  bitter  almond 
water  with  HCl,  the  benzoic  aldehyde  reacting 
with  the  HCy  present  (Liebig,  A.  18,  319).— 2.  By 
neating  amygdalin  with  fuming  HClAq  (Wohler, 
^.66,238). — 3.  By  boiling  the  compound  of  benz- 
oic aldehyde  with  KHSO,  for  several  hours  with 
KCy  and  alcohol.  The  nitrile  C,,H5.CH(0H).CN 
thus  formed  is  saponified  by  dilute  HClAq  (0. 
Miiller,  B.  4,  980). — 4.  By  reducing  phenyl- 
glyoxylic  acid  C^H^.CO.COjH  with  sodium- 
amalgam  (Schwebel,  B.  10,  2045).- 5.  From 
di-bromo-aoetophenone  CijH^.CO.CHBr,  by  boil- 
ing with  dilute  KOHAq  (1:20),  the  compound 
C^H,,.C0.CH(0H)2  being  a  theoretical  inter- 
mediate product  (Engler  a.  Wuhrle,  B.  20, 
2202). — 6.  In  small  quantity,  by  boiling  pseudo- 
phenyl-hydanloin  with  baryta  (Pinner,  B.  21, 
2327). — 7.  By  boiling  a-chloro-phenyl-acetic 
acid  with  alkalis  (Spiegel,  B.  14,  239). 

Preparation.  —  Benzoic  aldehyde  (100  g.), 
water  (3500  c.c),  fuming  HClAq  (200  g.),  and  4 
times  the  calculated  quantity  of  hydrogen  cyanide 
are  boiled  for  30  hours.  The  product  is  evapo- 
rated at  100',  the  residue  extracted  with  ether, 
the  extract  evaporated,  and  the  mandelic  acid 
left  recrystallised  from  water  (Wallach,  A.  193, 
38  ;  cf.  Strecker,  A.  75,  27). 

Properties. — Large  trimetric  crystals  ;  v.  sol. 
water,  alcohol,  and  ether.  Inactive  to  light.  By 
crystallisation  of  the  cinchonine  salt  it  can  be 
separated  into  equal  quantities  of  the  destro- 
and  liBvorotatory  acids.  If  Penicilliuni  glaiicum 
is  grown  in  it  the  Iffivorotatory  acid  is  destroyed, 
leaving  the  dextrorotatory  (Lewkowitsch,  B.  16, 
1568). 

Reactions. — 1.  KI\InO,,  and  KOH  convert  it,  in 
the  cold,  into  plienyl-glyoxylic  acid  (R.  Meyer  a. 
A.  Baur,  A.  220,  39). — 2.  Dry  distillation  yields 
benzoic  aldehyde. — 3.  Boiling  with  MnOj  and 
H.,S04  yields  benzoic  aldehyde  and  COj. — 4.  Fum- 
ing HBrAq  converts  it  slowly  in  the  cold,  quickly 
at  125°,  into  a-bromo-ishenyl-acetic  acid,  whence 
alcoholic  NaOEt  forms  the  ethyl  derivative  of 
mandelic  acid  (Glaser  a.  Eadziszewsky,  Z.  [2]  4, 
140).— 5.  Fuming  HClAq  at  140°  gives  o-chloro- 
phenyl-acetic  acid. — 6.  Phosphorus  and  HI  re- 
duce it  to  phenyl-acetic  acid. — 7.  When  taken 
Internally  it  passes  unaltered  into  the  urine 
(Schotten,  H.  8,  08).— 8.  Cannot  be  nitrated. 
Cone.  NHO.,  forms  benzoic  aldehyde  (Liebig,  A. 
18,  321),  dilute  HNO.,  forms  phenyl-glyoxylic 
acid  (Zincke  a.  Hanniius,  B.  10, 1488). — 9.  Dilute 
HoSOj  in  sealed  tubes  at  130°  converts  man- 
delic acid  nearly  quantitatively  into  benzoic  alde- 
hyde and  formic  acid  (Biedermann,  B.  19,  638). 
10.  Chloral  at  120°  forms 

C,H,.CH  <;^Q^>CH.CCl3 

which  forms  large  transparent  crystals  [83°] ; 
iusol.  water,  sol.  alcohol  and  chloroform  (Wal- 


lach, A.  193, 1). — 11.  Phenyl-hydrazine  forms  a 
compound  [182°],  crystallising  in  needles  and 
almost  insol.  boiling  water  (Keissert  a.  Kayser, 
B.  22,  2928). 

Salts. — The  ammonium  and  potassium 
salts  are  very  soluble  and  difficult  to  crystallise. 
The  Ba  salt  forms  small  needles.  S.  8  at  24°  ; 
16  at  100°  (Zinin,  Z.  1868,  710).  The  lead  salt 
is  a  crystalline  powder,  scarcely  sol.  water. — - 
CuA'o  (dried  at  100°). — AgA' :  crystalline  pp. 
May  be  crystallised  from  water. 

Methyl  ether  Mek'.  [48°].  Small  laminae 
(from  benzene-ligroin)  (Zincke  a.  Breuer,  B.  13, 
636). 

Ethyl  ether  Ph.CH(OH)CO,Et.  (254°). 
Formed  by  the  action  of  water  on  the  hydro- 
chloride of  mandelic  imido-ether  (q.v.).  Solidi- 
fies in  a  freezing  mixture,  but  is  liquid  at 
ordinary  temperatures  (Beyer,  J.  pr.  [2]  31,  389). 
But  Naquet  and  Luguinin  (A.  139,  300),  who 
prepared  it  from  silver  mandelate  and  EtI,  say 
it  melts  at  75°. 

Methyl  derivative  Ph.CH(OMe)CO.,H. 
[72°].  Formed  from  Ph.CHCl.CO.,Me,  MeOH, 
and  NaOMe  (R.  Meyer  a.  H.  Boner,  A.  220,  44 ; 

B.  14,  2392).  Needles  grouped  concentrically 
(on  solidifying)  or  thick  tables  (from  light  petro- 
leum). V.  sol.  alcohol  or  ether,  si.  sol.  cold 
water  or  cold  petroleum.  KOH  and  KMnO^ 
forms  phenyl-glyoxylic  acid. 

Salts.  —  NaA'2aq.  —  BaA'„  2aq.  —  CaA'^.  — 
CuA'j  2aq. — AgA'. 

Methyl  ether  of  the  methyl  derivative 
Ph.CH(OMe).CO„Me.    (240°  cor.). 

Ethyl  derivative  C,H,.CH(0Et).C02H. 
From  C,H,.CHBr.CO,,H  and  alcohohc  KOEt. 
Viscid  mass. —AgA' :  pulverulent  pp. 

Phenyl  derivative  Ph.CH(OPh).CO,H. 
[108°].  From  methyl  a-chloro-phenyl-acetate 
and  sodium  phenate  (R.  Meyer  a.  H.  Boner,  A. 
220,  51).  Radiating  groups  of  slender  needles 
(from  water).  V.  si.  sol.  cold  water,  v.  e.  sol. 
alcohol  or  ether.  KOH  and  KMnOj  convert  it 
into  phenyl-glj'oxylic  acid.  HNO3  forms  picrio 
acid  and  benzoic  aldehyde.  — Na  A'j  3aq. — Cu  A'j.  — 
AgA'. 

Acetyl  derivative  of  the  ethyl  ether 

C,  H,.CH(OAc).CO,Et.  [74°].  From  mandelic 
acid  by  successive  treatment  with  AcCl  and 
alcohol  (Naquet  a.  Luguinin,  A.  139, 302).  Slender 
needles  (from  ether).  Insol.  water,  v.  sol.  alcohol 
and  ether. 

Amide  C,H,.CH(OH).CONH.,.  [132°].  S. 
3  at  24°.  S.  (boiling  93  p.c.  alcohol)  100  (Z.). 
Formed,  together  with  benzoic  aldehyde,  by 
heating  the  compound  (C,H-,.CHO)„CNH  with 
water  or  alcohol  at  180°  (Zinin,  ^."[2]  4,  709). 
Formed  also  by  allowing  a  mixture  of  the  nitrile 
with  fuming  HClAq  to  stand  in  the  cold  (Tie- 
mann  a.  Friedliinder,  B.  14,  1967).  Likewise 
obtained  by  the  action  of  NH,  on  mandelic  ether, 
and  by  heating  mandelic  imido-ether  (C.  Beyer, 
J.pr.  [2]  31,  386).  Prismatic  needles  or  plates. 
Sol.  hot,  si.  sol.  cold,  water  ;  si.  sol.  ether,  v.  sol. 
alcohol.  Decomposed  by  acids  and  alkalis  with 
production  of  mandelic  acid.  A  polymeride  (?) 
melts  at  190°. 

Nitrile  C,H,CH(OH).CN.  [-10°].  S.G. 
1-124.  Obtained  by  adding  fuming  HClAq  to  a 
mixture  of  benzoic  aldehyde  and  KCy  (Spiegel, 
B.  14,  239  ;  Volkel,  A.  52,  361).    Oil ;  sol.  alco- 
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hoi  ant]  ether.  Dissolved  in  ether,  mixed  with 
alcohol  (1  equivalent),  and  treated  with  HCl  Ras 
it  forms  C,H,.CH(OH).C(OEt):NH,HCl  [125  ]. 
This  is  decomposed  by  water,  forming  NII|C1 
and  mandelic  ether  (Beyer,  /.  pr.  [2]  28,  I'JO). 
At  170°  mandelonitrile  splits  up  into  benzoic 
aldehyde  and  HCy.  Boiling  aqueous  HCl  gives 
NHjCl  and  mandelic  acid.  Fuming  HClAq  forms 
the  amide  in  the  cold,  but  on  heating  it  gives 
o-chloro-phenyl-acetic  acid.  NH3  in  the  cold 
forms  C,H5.CH(NH„).CN.  Methylamine  yields 
C,H5.CH(NHMe).CN.  Phenyl-hydrazine  pro- 
duces the  phenyl-hydrazide  of  benzoic  aldehyde 
(Eeissert,  B.  17,  14hl). 

(c?ca-iro) -Mandelic  acid  [133"  cor.],  [a]^  at 
20°  =  -f  156.  Prepared  by  converting  inactive 
mandelic  acid  into  the  cinchonine  salt  and  add- 
ing a  crystal  of  cinchonine  dextro-mandelate  to 
the  aqueous  solution  when  the  dextro-  salt  crys- 
tallises out,  leaving  the  lajvo-  salt  in  solution.  It 
can  bo  also  obtained  by  growing  Penicillium 
glaucum  in  the  inactive  acid,  which  destroys 
the  liBvorotatory  acid,  leaving  the  dextrorotatory 
(Lewkowitsch,  B.  10, 1568).  llesembles  the  lajvo- 
acid,  having  the  same  solubility  in  water. 

(to!'o)-Mandelic  acid  [133°].  S.  8-6-1  at  20° 
[a]|,  at  20°=  —158.  Prepared  by  heating  amyg- 
dalin  with  strong  HCl  for  several  hours  on  the 
water-bath.  It  can  also  be  obtained  from  in- 
active mandelic  acid,  which  can  be  separated 
into  equal  quantities  of  the  L-bvo-  and  dextro- 
rotatory acids  by  crystallisation  of  the  cincho- 
nine salt  (Lewkowitsch,  B.  16,  1565  ;  cf.  Wohler, 
A.  66,  2-10). 

Nitro-mandelic  acid  v.  Nitko-oxy-puenyi,- 

ACETIC  ACID. 

MANDELIC  IMIDO-ETHER 

Ph.CH(OH)C(NH)OEt.  [72°]. 

Preparation.  —  Benzoic  aldehyde  (100  g.) 
treated  with  KCN,  dilute  HCl  and  ether  forms  the 
cyanhydrin  Ph.CH(On)CN  which  is  dissolved  by 
the  ether.  If  this  is  mixed  with  an  equivalent 
of  alcohol  and  dry  HCl  be  passed  in,  the  liquid 
being  cooled,  needles  of  the  hydrochloride  of 
mandelic  imido-ether  (80g.)  are  formed  (C.  Beyer, 
J.  pr.  [2]  31,  384).  Ph.CH(OH).CN  +  EtOH  -1-  HCl 
=  PhCH(OH).C(NH).OEt,HCl.  These  melt  at 
[125°].  The  free  ether  is  got  by  shaking  these 
simultaneously  with  cone.  KOH  and  ether. 
After  evaporating  the  ether  the  residue  is  crystal- 
lised from  ligro'in. 

Properties.  —  White  needles.  Extremely 
soluble  in  ether,  alcohol,  and  benzene. 

Reactions. — 1.  At  140°  the  hydrochloride 
sphts  up  thus:  PhCH(OH)C(NH)OEt,HCl 
=  EtCl-fPhCH(OH)CONH,,  forming  mandel- 
amide. — 2.  Alcoholic  NH,,  converts  the  hydro- 
chloride into  the  hydrochloride  of  the  amidine, 
Ph.CH(OH)C(NH)NH„HCl.  This  forms  prisms 
[214°].  Shaken  with  ether  and  potash,  the 
free  mandol-amidine,  '<Ph.CH(0n)C(NH)NH2,  is 
dissolved  by  the  ether.  It  forms  feathery  needles 
of  narcotic  odour,  melting  at  [110°]. — 3.  Water 
quickly  converts  the  hydrochloride  into  mandelic 
ether  {q.v.)  C,H-CH(OH).C(NH).OEt,HCl -i- H„0 
=  C,  H  ,CH(OH).CO.OEt  4-  NH,,HC1. 

MANDRAGORINE  C„H,,NO,,.  [c.  79°]. 
Extracted  from  powdered  mandragora  root  by 
alcohol.  The  extract  is  evaporated  and  the 
residue  treated  with  very  dilute  acid.  The 
alkaloid  is  liberated  from  the  acid  solution  by 
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adding  K,COj  and  shaking  with  ether  (Alircns, 

A.  251,  312).  Hygroscopic  brittle  mass.  Picrio 
acid  gives  with  a  solution  of  mandragorine  hydro- 
chloride light-yellow  needles  of  the  i)icnite. 
Iodine  in  KIAq  gives  an  oily  periodide.  K^VeCy^ 
gives  no  pp.  Phosphotungstate  gives  a  white 
pp.  The  sulphate  is  crystalline  and  very  de- 
liquescent. Dropped  into  the  eye,  its  solution 
causes  enlargement  of  the  pupil.— B'HAuCl, : 
[155°] ;  yellow  plates  ;  sol.  hot  water  and  HClAq. 
— B'.,H.,PtCl„.  [194°].  Red  nodules  or  yellow 
plates  (from  hot  water).— B'HC14HgCI,,.  [160°]. 
Plates  or  needles  (from  water)  or  long  slender 
needles  (from  alcohol).  V.  sol.  alcohol  (Ahrens, 

B.  22,  2161). 

Mandragora  root  also  iontains  a  second  alka- 
loid of  which  the  platinochloride  [181°]  and 
aurochloride[147°-153°]  are  crystalline  (Ahrens). 

MANGANATES.  Salts  of  the  form  Mi,MnO^ 
derived  from  the  hypothetical  acid  H^.MuO., ;  v. 

M.\:<GANESE,  OXYACIDS  OF,  p.  185. 

MANGANESE.  Mn.  At.  w.  55.  Mol.  w. 
probably  same  as  At.  w.  {v.  infra),  [c.  1800°- 
1900°].  S.G.  6-85  to  8-01 ;  according  to  Glatzel, 
S.G.  of  pure  Mn  is  7-3921  at  22°  (B.  22,  2857). 
S.H.  14°  to  97°  -1217  (llegnault,  A.  Ch.  [3]  67, 
427 ;  specimen  contained  Si).  Chief  lines  in 
emission-spectrum  are  6521,  6010,  6013,  4823, 
4783,  4765,  4762,  4753,  4235,  4027  (Thaleii). 
For  absorption-spectrum  of  Mu  vapour  v.  Louk- 
yer  a.  Roberts  {Pr.  23,  344). 

Occurrence. — The  metal  does  not  occur  un- 
combined.  Mn  compounds  are  widely  distri- 
buted;  the  chief  are  ptyrolitsite  MnO.^,  hraunite 
Mn^Oj,  vianganite  Mn.,0 ^.l^.,0,  hnusmannite 
MujOj,  psilomelane  (Mn,Ba,K.,)0.4MnO._,,  man- 
ganese-spar MnCO.,,  mangaucsc-blende  MnS. 
Small  quantities  of  Mn  compounds  are  found  in 
sea-water  (Forchhammer,  Pr.E.  2,  303) ;  in  many 
mineral  waters  (Buchanan,  Pr.  24,  593) ;  in  blood 
(Cottereau,  J.  1849.  530  ;  Burin  de  Buisson,  /. 
1852.  377;  Campani,  B.  5,  287);  in  the  liver 
(B^champ,  C.  B.  49,  895);  in  milk  (Polacci, 
Natiirforsclicr,  4,  122)  ;  in  human  urine  (Hors- 
ford,  J.  1851.  602)  ;  in  wines,  cereals,  niost 
vegetables  used  as  human  food,  and  in  con- 
siderable quantities  in  tea  (Maumen6,  G.  U.  98, 
1050,  1410).  Mn  also  occurs  in  the  sun's  at- 
mosphere (Cornu,  C.  R.  86,  315,  530). 

Manganese  dioxide  was  recognised  as  a  com- 
pound of  a  distinctive  metal  by  Scheele  in  1774 ; 
it  had  previously  been  looked  on  as  a  compound 
of  iron.  The  metal  Mn  was  first  isolated  by  Galm. 
Native  MnO„  was  long  known  as  magnesia  nigra 
(probably  because  of  its  supposed  magnetic  pro- 
perties) ;  a  new  medicine  was  introduced  in  the 
early  years  of  the  eighteenth  century,  and  was 
called  magnesia  alba,  seemingly  in  contra-dis. 
tinction  to  viagncsia  nigra;  when  Duignesia 
nigra  was  shown  to  contain  a  distinctive  metal, 
this  metal  was  called  sometimes  magnesium  and 
sometimes  manganesiiim;  finally  the  name 
magnesinm  was  retained  for  the  metal  of 
magnesia  alba,  and  the  name  manganesiiim 
(hence  manganese)  was  given  to  the  metal  of 
magnesia  nigra. 

Formation.— 1.  By  reducing  the  oxides  by  C 
at  a  white  heat. — 2.  By  reducing  PiInF.,  or  JlnCl,, 
by  Na  or  by  Mg. — 3.  By  heating  Mn  amalgam  in 
a  stream  of  H;  the  amalgam  is  made  by  the  re- 
action of  Na  amalgam  with  MnCLAq  (Giles, 
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P.  M.  [4J  24,  328;  Eoussin,  Bl.  6,  93).— 4.  By 
electrolysing  MnCl^Aq  in  a  porous  cell  placed  m 
a  carbon  crucible  containing  HClAq  (Bunsen,  P. 
91,  619). 

Preparation.  —  1.  Crystallised  MnCl,  is 
thoroughly  dried  by  heating ;  it  is  then  finely 
powdered  and  100  grams  are  intimately  mixed 
with  200  grams  well  dried  and  powdered  KCl ; 
the  mixture  is  packed  into  a  Hessian  crucible 
which  is  loosely  covered  and  heated  in  an  air- 
furnace  until  the  contents  melt  (the  temperature 
must  not  be  raised  so  high  that  white  vapours 
begin  to  come  off) ;  the  lid  is  removed  and  15 
grams  Mg  are  thrown  into  the  crucible  in  four 
or  five  portions,  each  weighing  3  to  4  grams, 
two  to  three  minutes  being  allowed  to  elapse 
between  the  entrance  of  each  piece ;  the  lid  is 
now  replaced  and  the  crucible  is  strongly  heated 
for  a  few  minutes,  and  then  allowed  to  cool  very 
slowly  in  the  furnace.  About  20  to  25  grams 
Mn  are  thus  obtained  as  a  compact  regulus.  If 
the  temperature  of  the  final  heating  is  not 
sufficiently  high,  the  regulus  does  not  form  a 
compact  mass ;  if  the  temperature  is  too  high 
and  the  heating  is  unduly  prolonged,  the  KCl  is 
vaporised  and  the  surface  of  the  Mn  is  oxidised 
(Glatzel,  B.  22,  2857).— 2.  Brunner  (P.  101, 
264)  recommends  the  following  method  : — 2  pts. 
MnF2  (obtained  by  dissolving  moist  MnCOg  in 
HFAq,  evaporating  and  drying  at  100°)  and  1  pit. 
Na  are  arranged  in  alternate  thin  layers  in  a 
Hessian  crucible,  the  mixture  is  pressed  down 
and  covered  with  NaCl  over  which  is  placed  a 
layer  of  CaR,  in  small  pieces  (to  prevent  spirt- 
ing) ;  the  crucible  is  covered  and  heated  in  an 
air-furnace,  at  first  gently,  and  then  to  near  a 
wliite  heat  for  about  \  an  hour ;  the  crucible 
is  then  allowed  to  cool  very  slowly  in  the 
furnace.  —  3.  For  an  account  of  the  older 
methods  of  preparing  Mn  from  MnO.,,  v.  John 
(Gehlen's  Journ.  Chcrn.  Phijs.  3,  452),  and 
Deville  {A.  Ch.  [3]  46,  182).  Tamm  describes  a 
method  for  obtaining  approximately  pure  metal 
(99-91  p.c.  Mn,  -05  p.c.  Fe,  -115  p.c.  Si,  and  -025 
p.c.  C)  from  MnO.,  (C.  N.  20,  73,  111). 

Properties. — A  white-grey,  lustrous,  metal; 
very  hard ;  brittle ;  may  be  highly  polished ; 
non-magnetic  (Glatzel).  According  to  Glatzel 
(B.  22,  2857),  Mn  prepared  by  reducing  MnCL, 
by  Mg  {v.  Preparation  No.  1)  is  unchanged  by 
keeping  for  months  in  a  bottle  closed  with  a  glass 
stopper ;  but  in  moist  air  the  surface  undergoes 
slight  oxidation.  Mn  is  usually  described  as  very 
easily  oxidised  in  ordinary  air,  and  as  capable  of 
decomposing  water,  with  evolution  of  H,  almost 
as  rapidly  as  K.  Mn  obtained  by  Brunner  {v. 
Preparation  No.  2)  by  reducing  MnFj  by  Na  was 
scarcely  oxidised  in  cold  water.  According  to 
Bullock  (C.  N.  00,  20),  Mn  prepared  by  reducing 
the  oxides  by  C  is  very  easily  oxidised,  while 
specimens  obtained  by  reducing  MnClj  by  Na 
are  no  more  oxidisable  than  iron.  It  is  probable 
that  some  specimens  have  contained  small  traces 
of  Si  and  C  which  have  affected  the  properties 
of  the  metal.  Mn  melts  at  a  very  high  tempera- 
ture (c.  1800^-1900°),  and  is  said  to  volatilise  at 
a  full  white  heat. 

The  atomic  weight  of  Mn  has  been  deter- 
mined (1)  by  estimating  CI  in  MnCl.,  (Arfvedson, 
S.  42,  202  ;  Dumas,  A.  Ch.  [3]  55,  'l51 ;  Berze- 
lius,  P.  18,  74) ;  (2)  by  dissolving  Mn  in  HNO^, 


evaporating,  and  calcining  the  nitrate  (Berzeliue, 
P.  8,  185) ;  (3)  by  oxidising  MnO  to  Mn^O^  by 
heating  in  air  (v.  Haucr,  W.  A.  B.  25,  133)  ;  (4) 
by  reducing  Mn^O^  in  H,  and  w^eighing  H„0  pro- 
duced (Eawack,  P.  107,  605,  616) ;  (5)  by  ana- 
lysing MnC,0,  (Schneider,  P.  107,  605)  ;  (6)  by 
reducing  AgMnO^  and  estimating  Ag  produced 
(Dewar  a.  Scott,  Pr.  35,  44) ;  (7)  by  deter- 
mining S.H.  (Kegnault,^.  Ch.  [3]  67,  427). 

Molecular  weight  of  manganese. — Eamsay 
(C.  J.  55,  521)  has  determined  the  lowering  of 
the  vapour  pressure  of  Hg  produced  by  dissolving 
Mn  in  Hg  ;  the  results  render  it  probable  that 
the  molecular  weight  of  Mn  is  the  same  as  the 
atomic  weight.  This  conclusion  assumes  the 
accuracy  of  Van't  Hoff's  law  that  equal  volumes 
of  dilute  solutions  contain  equal  numbers  of 
molecules  of  the  dissolved  substances,  and  it 
also  supposes  the  molecular  weight  of  liquid  Hg 
to  be  the  same  as  the  atomic  weight  of  Hg. 

Mn  is  metallic  in  its  physical,  and  some  of 
its  chemical,  properties  ;  but  in  many  of  its  re- 
actions it  behaves  as  a  non-metal.  The  oxides 
MnO  and  MujOj  are  basic,  forming  salts,  such 
as  MnSO^  and  Mn2(SOj3,  of  which  the  man- 
ganous  salts,  corresponding  with  MnO,  are  much 
the  more  stable.  The  oxide  MnO,  reacts  as  a 
basic  peroxide,  e.g.  with  H^SO,  it  forms  MnSO^ 
and  0  ;  it  also  reacts  with  some  positive  oxides, 
e.g.  CaO,  to  produce  salts  of  the  form 
aMO.T/MnO./,  when  this  oxide  is  treated  with 
molten  KOH  in  presence  of  O  the  salt  KoMnO^ 
is  formed,  in  which  Mn  forms  part  of  the  acidic 
radicle.  The  oxides  MnOj  and  Mn,©,  have  also 
been  isolated ;  both  are  very  unstable ;  both 
react  with  water  to  form  manganic  acid  HMnOj, 
the  former  (MnO.,)  at  the  same  time  also  produ- 
cing MnO._, ;  these  oxides  are  distinctly  acidic. 
The  acid  HMnO^  has  been  isolated,  and  many 
salts  derived  from  the  hypothetical  acid  HoMnOj 
are  known. 

Mn  shows  marked  analogies  with  the  iron 
metals  Fe,  Ni,  and  Co  ;  it  is  also  related,  although 
less  distinctly,  to  the  halogens ;  and  it  is  also 
related  to  the  chromium  metals,  Cr,  Mo,  W, 
and  U.  In  the  classification  of  the  elements 
based  on  the  periodic  law,  Mn  occupies  a  posi- 
tion different  from  that  of  any  known  element : 
it  is  placed  in  the  same  group  as  the  halogens 
(Group  VII.),  and  in  the  same  family  (even- 
series  members)  as  F,  but  no  member  of  this 
family  coming  after  Mn  (i.e.  with  a  greater 
atomic  weight  than  Mn)  has  yet  been  isolated  ; 
Mn  finds  a  place  in  series  4  (K,  Ca,  Sc,  Ti,  V, 
Cr,  Mn),  all  the  members  of  which  are  metallic, 
and  it  is  immediately  followed  by  Fe,  Ni,  Co, 
and  Cu.  The  strongly  marked  negative  charac- 
ter of  the  halogens  is  impressed  on  Mn,  but  this 
is  counterbalanced  by  the  positive  characteris- 
tics of  the  metals  which  come  before  and  after 
Mn  in  order  of  atomic  weights  (v.  Halogen  ele- 
ments, vol.  ii.  p.  660  ;  also  Iron  geoup  of  ele- 
ments, this  vol.  p.  65). 

The  atom  of  Mn  is  divalent  in  the  gaseous 
molecule  MnCl.,. 

Reactions.— 1.  Mn  is  oxidised  in  air  or  oxy- 
gen,  forming  MnO.— 2.  Mn  reacts  energetically 
with  dilute  mineral  acids  forming  salts  of  MnO. 
3.  Fused  with  potassium  nitrate  or  chlorate 
KMnOjis  produced.— 4.  Heated  in  &ro»u7ieMnBr3 
is  formed. — 5.  When  Mn  is  heated  in  a  stream 
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of  hydrogen  clilorida  MnClj  is  produced. — 6.  Mil 
decomposes  water  readily,  with  evolution  of  H. 
The  reactions  of  the  metal  have  not  been  much 
examined. 

Combinations. — Mn  forms  alloys  with  many 
metals,  and  compounds  with  most  of  the  non- 
metals,  but  few  have  been  formed  by  the  direct 
union  of  their  elements. 

Detection  and  estimation. — Mn  is  usually 
detected  by  the  colour  its  compounds  impart  to 
a  borax-bead,  and  by  the  ppn.  of  buff-coloured 
MnS  by  addition  of  NH,  sulphide  to  an  alkaline 
or  neutral  solution  of  Mn  salts.  Mn  is  usually 
estimated  gravimetrically  by  ppn.  with  NH^Aq, 
heating  tlie  pp.  in  air,  and  weighing  as  Mn^O^. 
As  Mn02  is  much  used  in  technical  chemistry  it 
is  necessary  to  have  accurate  and  rapid  methods 
for  determining  the  quantity  of  this  oxide  in 
specimens  of  Mn  ores  ;  for  descriptions  of  these 
methods,  and  also  for  other  methods  for  estima- 
ting Mn,  reference  must  be  made  to  Manuals  of 
Analysis. 

Manganese,  alloys  of.  Several  alloys  of  Mn 
have  been  prepared  ;  none  has  been  made  by 
directly  alloying  Mn  with  other  metals. 

1.  With  aluminium.  Wohler  a.  Michel  (A. 
115,  102)  obtained  a  crystalline  powder,  having 
the  composition  MnAl,,  by  fusing  together  MnOlj, 
Al,  and  a  mixture  of  NaCl  and  KCl. 

2.  With  copper.  Alloys  of  Mn  and  Cu  are 
obtained  by  reducing  mixtures  of  MnO.^  and  Cu 
with  charcoal ;  an  alloy  containing  25  p.c.  Mn 
is  white,  fairly  hard,  very  elastic,  and  tolerably 
easily  melted  (Allen,  C.  N.  22,  184).  Alloyscon- 
taining  from  3  to  20  p.c.  Mn  resemble  bronze 
(Valenciennes,  C.  B.  70,  007  ;  v.  also  Schrotter, 
D.  P.  J.  210,  355 ;  Prieger,  ibid.  177,  303 ;  Gintl, 
ibid.  224,  C53). 

3.  With  iron.  Alloys  of  Mn  and  Fe,  contain- 
ing from  8  to  80  p.c.  Mn,  are  used  in  the  manu- 
facture of  steel,  under  the  names  of  spiegeleisen 
and  ferromaur/ancse.  These  alloys  are  prepared 
by  heating  MnO.^,  with  iron  filings  and  charcoal 
in  the  blast-furnace,  or  in  graphite  crucibles,  or 
by  reducing  a  mixture  of  FeO  and  MnC03  on  the 
hearth  of  a  Siemens'  furnace,  and  then  fusing 
under  a  reducing  flame. 

4.  With  mercury.  An  amalgam  of  Mn  is 
obtained  by  reducing  MnCl.Aq  by  Na-amalgam 
(Giles,  P.  M.  [4]  24,  328)  ;  also  by  electrolysing 
MnCL.Aq  in  contact  with  Hg  (Eamsay,  G.  J.  55, 
532  ;  Moissan,  Bl.  [2]  31,  149).  Alloys  of  Mn 
with  Pb,  Sn,  and  Zn  are  described  by  Allen  {I.e.) 
and  Valenciennes  (l-c). 

Manganese,  arsenates  of;  v.  vol.  i.  p.  309. 

Manganese,  arsenide  of.  Mn  and  As  com- 
bine when  heated  together  to  redness.  An  ar- 
senide, approximately  ASjMn,,  occurs  native 
(Kane,  P.  19,  145). 

Manganese,  arsenite  of;  w  vol.  i.  p.  306. 

Manganese,  boride  of.  By  heating  Mn^C 
(v.  Manganese,  carbides  of)  with  B^Ojin  a  graphite 
crucible,  Troost  and  Hautefeuille  obtained  small 
greyish-violet  crystals  of  MnB„  (0.  E.  81,  1263). 
This  compound  decomposes  water  at  100°  and 
dissolves  in  acids  with  evolution  of  H;  it  reacts 
with  moist  HgCL  to  produce  MnCl„  boric  acid, 
and  HCl. 

Manganese,  bromides  of.  Only  one  bromide, 
MnBr,,,  has  been  isolated;  the  tetrabromide  also 
perhaps  exists  in  solution. 


Manganocs  BROMir.E,  JlnBr,.  Manganese 
dibromide.  The  hydi-ate  MnBr.'.4H.,0  is  ob- 
tained as  clear,  red,  deliquescent,  crystals,  by 
dissolving  MnCOa  in  IlBrAq,  or  by  digesting  Mn 
with  Br  (Balard,  J.  pr.  4,  178  ;  Marignac,  Ann. 
M.  [5]  12,  7)  ;  crystallises  in  monoclinic  forms, 
a:6:c  =  •645:1:1-165  (Marignac).  The  anhydrous 
salt  MnBrj  is  obtained  by  heating  powdered  Mn 
in  Br  vapour;  it  forms  a  rose-red  deliquescent 
mass ;  heated  in  air  it  gives  Br  and  Mn.,0,|. 
Thomsen  gives  the  thermal  data: — [Mn,  Br-,  A(]J 
=  106,120  [Th.  3,  271). 

Manganic  bromide,  MnBr,,.  (Manganese  te- 
trabromide). This  compound  perhaps  exists  in 
the  green  solution  obtained  by  treating  Mn.jO  ,  or 
MnO^  with  HBr  gas  and  dry  ether  ;  the  solution 
is  easily  decomposed  with  formation  of  MnBrj 
(Nickk^s,  C.  R.  60,  79). 

Manganese,  carbides  of.  According  to  Brown 
(J.pr.  17,  492),  the  compound  MnC  is  obtained 
by  heating  Mn(SGy).,,  and  MnG,  by  heating  MuCy.,. 
Troost  and  Hautefeuille  obtained  graphite-like, 
lustrous,  crystals  of  Mn.,0  by  melting  Mn  in  a 
charcoal  crucible,  and  cooling  slowly  (C.  B.  80, 
960). 

Manganese,  chlorides  of.    The  only  chloride 

of  Mn  which  has  been  isolated  is  MnCl,.  A  solu- 
tion of  MnO,_,  or  Mn.^.,  in  cone,  cold  HClAq  very 
probably  contains  Mn.jCl,,,  perhaps  also  soma 
MnCl|.  The  existence  of  MnCl„  described  by 
Dumas,  is  very  doubtful. 

Mano/Ujous  CHLORIDE,  MnCl,.  Mol.w.  125"74, 
Eose-coloured  crystals  of  MnCl,.4H.^0  are  ob- 
tained by  dissolving  MnCO.,,  or  any  oxide  of 
Mn,  in  HClAq,  and  evaporating  ;  by  heating  tho 
dried  crystals  in  a  stream  of  dry  IICl,  the  an 
hydrous  salt,  MnCl.,,  is  obtained.  MnCL  is  also 
formed  by  heating  Mn,  MnCO.,,  or  Mn.,Oj,  in 
a  stream  of  dry  HCl.  By  heating  very  finely 
powdered  MnG,  vrith  half  its  weight  of  NH^Cl 
gradually  to  redness,  MnCljis  formed.  MnClj  is 
very  deliquescent;  Brandes  (P.  22,  263)  gives 
S.  at  10°  =  62-16,  at  31-25^  =  85-72,  at  62-5°  = 
122-22,  at  87-5°  =122-22,  and  at  106-25°  =  123-81. 
S.  in  alcohol  at  11°  =  50.  S.G.  of  MnCl,  =  2-478 
(Schroder),  of  MnCl.,.4H,0  =  1-913  (Schroder), 
2-015  (Boedeker).  The  tetrahydrated  salt  is 
isomorphous  with  FoCl.,.4H.,0 ;  monoclinic, 
a:&:c  =  1-1409:1:1'6406  (M'arignac,  Ann.  M.  [5] 
15).  All  water  is  removed  at  100°.  Thomsen 
gives  the  thermal  data:  [Mn, CI-']  =  111,990  ; 
[MnCP.Aq]  =  16,010  ;  [MnCl=,4H,,0]  =  14,470  (Th. 
3,  270).  Heated  in  O,  a  crystalline  oxide  contain- 
ing 37  p.c.  MnG,_,  is  produced  (Schulze,  J.  pr.  [2] 
21,  407).  MnClo  melts,  in  absence  of  air,  at  a 
red  heat  and  sublimes  at  higher  temperature. 
Scott  found  V.D.  at  c.  1200°-1500°  to  be  132-3 
(Pr.  E.  14,  410). 

MnCL  forms  double  salts  with  the  alkali 
chlorides,  of  the  composition  MnCL.2XC1.3H,.0. 
The  best  examined  are  those  in  which  X  =  NH„ 
Rb,  and  Cs  ;  the  NHj  salt  contains  one  n._,0  only 
according  to  Eammelsberg  (J.pr.  65,  181  ;  con- 
firmed by  Pickering,  C.  J.  35,  672).  The  double 
salts  are  obtained  by  mixing  MnCl.Aq  or  a  solu- 
tion of  an  oxide  of  Mn  in  HClAq,  with  the  alkali 
chloride,  and  evaporating  slowly  (ii.  Godeffroy, 
B.  8,  9  ;  V.  Hauer,  J.  pr.  63,  436).  Another 
double  salt  MnCL,.3Cu0.3H,0,  is  formed  by 
boiling  MnCl  Aq  with  powdered  CuO,  filtering, 
and  cooling  (Andr6,  C.  B.  106,  854).  The  double 

N  2 


180  MANGANESE 

salt  MuCl.,.ngCl2.4H.,0,  is  described  by  Bons- 
dorfi  (P.  17",  131). 

Manganic  chloride,  Mn.^Cli; ;  and  Manganese 
rETBACHLOiiiDE,  MnClj.  Neither  of  these  chlorides 
has  been  isolated.  Mn^Oj  and  MnOj  dissolvn 
in  cold  cone.  HClAq  to  form  deep-brown  liquids, 
which  slowly  evolve  CI  and  after  a  time  contain 
MnCL.  NicklSs  {A.  Ch.  [4]  5,  161),  by  passing 
HCl  into  ether  in  which  MnO,  was  suspended, 
obtained  a  green  liquid,  of  varying  composition 
and  very  unstable  ;  one  analysis  gave  results 
approximately  agreeing  with  the  formula 
MnClj.l2C.,H,„0.2H,0.  These  results  are  quite 
inconclusive  of  the  formation  of  MnClj  (c/. 
Pickering,  C.  J.  35,  672).  Fisher's  experiments 
{C.  J.  33,  409)  led  him  to  conclude  that  a  solu- 
tion of  MnO,  in  cold  cone.  HClAq  contains 
MnCl,| ;  but  the  more  complete  experiments  of 
Pickering  {C.  J.  35,  654)  make  it  very  probable 
that  MnoClu,  and  not  MnCl.,,  is  produced  when 
either  Mn._,0.,  or  MnO^  is  dissolved  in  cold  cone. 
HClAq.  When  the  solutions  are  decomposed  by 
adding  water,  the  jop.  varies  in  composition  but 
may  always  be  expressed  as  a;MnO„.?/MnO,  x 
varying  from  16  to  36  and  y  being  usually  5. 
Pickering  expresses  the  reactions  of  HClAq  with 
Mn^Oj  and  MnO._>,  and  the  decomposition  of  the 
solutions  by  H^O,  in  the  following  equations  : — 
Mn^Oj  +  6HClAq  =  Mn,Cl„Aq  +  3H.,0 
2MnO,  +  SHClAq  =  MnXl^Aq  +  CL,  +  4H,0. 
J  iMn.CUAq  +  2H..O  =  MuO..  +  MnCLAq  +  4HClAq  | 
1  ?/Mii,ClsAq+3H,0=Mii„d3  +  GHCrAq  )  * 

The  average  values  of  x  and  y  are  4  and  1  re- 
spectively. Christensen  (J.pr.  [2]  35,  57)  thinks 
that  MnoCl„  is  the  product  of  the  reaction  of  cold 
HGlAq  with  MnO, ;  he  supposes  that  some  MnClj 
is  produced  at  10°.  According  to  C,  ether  hold- 
ing HCl  in  solution  produces  a  solution  of 
Mn.,Cls  when  shaken  with  Mn„03.  According  to 
Vernon  (C.  S.  Proc.  1890.  58),  a  solution  of  MnO,, 
in  cone.  HClAq  evolves  less  than  half  the  CI,  at 
ordinary  temperatures,  required  by  the  equations 
given  by  Pickering  (supra) ;  at  — 18°  CI  is  evolved 
very  slowly,  and  at  —26°  only  -35  p.c.  of  the 
available  CI  comes  off  when  air  is  drawn  through 
the  solution  for  two  hours.  Vernon  thinks  that 
MnClj  is  the  only  higher  chloride  formed  by 
dissolving  MnOj,  Mn^Oj,  or  Mn^Oj  in  cold  cone. 
HClAq. 

Franke  {J.pr.  [2]  36,  38)  obtained  chloro- 
manganic  acid,  HJInCl,;,  by  adding  KMnOj 
to  ether  containing  HCl,  shaking  with  dry  ether, 
and  surrounding  the  deep-blue  liquid  thus  pro- 
duced with  a  freezing  mixture. 

Manganese  heptachlobide,  MnCl,  (?).  Dumas 
{B.  J.  7,  112  ;  8,  177)  described  a  greenish  gas, 
condensing  at  —  15°  to  —  20°  to  a  green-brown 
liquid,  produced  by  adding  excess  of  cone. 
H^SOj  to  KMnOj  and  throwing  in  small  pieces  of 
fused  KCl  or  NaCl ;  he  gave  the  formula  MnCl, 
to  this  substance.  Aschoff's  analyses  of  the 
compound  proved  the  presence  of  0  in  it,  and 
led  to  the  formula  MnO.,Cl  {J.pr.  81,  29).  The 
exact  composition  of  the  substance  is  not  yet 
settled. 

Manganese,  chromate  of ;  v.  vol.  ii.  p.  155. 

Manganese,  cyanides  of ;  v.  vol.  ii.  p.  342. 

Manganese,  ferri-  and  ferro-cyanides  of;  v. 
vol.  ii.  pp.  335,  339. 

Manganese,  fluorides  of.  Two  fluorides  of 
Ma  have  been  certainly  isolated,  MnFj  and 
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Mn^Fg.  The  existence  in  solution  of  MnF,  is 
doubtful.  Wohler  obtained  a  gas  by  the  reac- 
tion of  K.SOj  with  a  mixture  of  K^MnO^  and 
KP.  To  this  gas  he  assigned  the  composition 
MnF;,  but  the  composition  of  the  substance 
cannot  be  regarded  as  settled.  Nickl^s  asserts 
the  existence  of  Mn^Fj. 

Manganous  fldoeide,  MnFj  {Manganese  di- 
flnoride).  A  reddish  crystalline  powder,  ob- 
tained by  dissolving  MnC03  in  excess  of  HFAq. 
and  evaporating  ;  undecomposed  by  heating  to 
redness  (Berzelius). 

MnFj  forms  doublecompoundswith  SiF^, 
&c.  (Berzelius  ;  Stolba,  C.  C.  1883.  292  ;  Mari- 
gnac,  J.  pr.  83,  202).  These  compounds,  better 
regarded  as  silicofluoride,  titanofluoride,  &c.,  of 
Mn,  have  the  composition  MnXF5.6H^O,  where 
X  =  Si,  Ti,  or  Sn  ;  they  are  isomorphous,  crys- 
tallising in  hexagonal  forms,  a:c  =  1:  "515  (Mari- 
gnac,  A7m.  M.  [5]  15).  There  is  also  a  zirco- 
fluoride  of  Mn,  MnZnF5.5H20,  which  crystallises 
in  monoclinic  forms,  a:6:c  =  2-09:l:l'2515  (M.Z.c). 

Manganese  sesquieldoride,  Mn,JF„.  Crystals 
of  Mn,^Fa.6H,0  were  obtained  by  Christensen  {J. 
pr.  [2]  35,  67)  by  dissolving  artificially  prepared 
MnOj  in  HFAq,  filtering  through  spongy  Pt, 
evaporating,  and  placing  over  H2S04.  Boiling 
or  diluting  the  solution  of  MnOj  in  HFAq  pro- 
duces an  oxyfluoride. 

The  double  salts  Mn2P„.4KF.2H,0, 
Mn,F,.4NH,P,  Mn,F,.4NaP,  and 
Mn.,r5.2AgF.8H.O  are  described  by  Christensen 
{I.e.  and  ibid.  p.  161).  They  are  obtained  by 
adding  solution  of  the  alkali  fluoride  to  solution 
of  Mn„0.,  or  MnO.,  in  HFAq,  washing  with  water 
containing  HP,  and  drying  on  Pt ;  the  Ag  salt  is  ob- 
tained by  dissolving  freshly  ppd.AgXO.iiuHFAq, 
adding  Mn,P,j  in  HFAq,  and  evaporating.  Ac- 
cording to  Christensen,  the  salt  Mn_P^.4KF.2H  O 
is  identical  with  the  compound  to  which  Nickl^ 
gave  the  formula  MnF^.2KF  (C.  R.  65,  107). 

Manganese  tetea-  and  hepta-  FLUOEiDErt, 
MnPj  and  MnP,  (?).  The  former  compound  was 
supposed  by  Nickl^s  to  exist  in  the  solution  of 
MnO.,  in  HFAq  (C.  B.  65,  107) ;  by  adding  lU'' 
or  NaP  the  double  salts  MnFj.2K(Na)F  were 
said  to  be  formed.  The  investigations  of  Chris- 
tensen (J.  2^r.  [2]  35,  57,  161)  have  made  it  very 
probable  that  Mn._»F„,  and  not  MnF„  is  formed 
when  MnO.j  or  Mn^.Oa  is  dissolved  in  HFAq 
{v.  supra  ;  cf.  Manganic  chloride,  supra). 

The  formula  MnP,  was  given  by  Wohler  (P. 
9,  619)  to  a  purple-yellow  gas  obtained  by  adding 
cone.  H.jSOj  to  a  mixture  of  2  parts  commercial 
KjMnOj  and  1  part  CaP.,  in  a  Pt  retort.  The  gas 
dissolves  in  water  to  form  HMnOjAq  and  HFAq, 
and  on  evaporation  HP  and  0  are  evolved,  and 
MnP„  remains.  The  composition  of  the  gas  is 
still  very  doubtful ;  no  analyses  are  given  in 
Wohler's  paper. 

Mangano-manganio  FLUORIDE,  Mn3P8.  Ac- 
cording to  NicklSs  {C.  R.  67,  448),  brown  crystals, 
having  the  composition  MujFs.lOH.p,  are  ob- 
tained by  reacting  on  Mn02  with  warm  HFAq 
and  evaporating. 

Manganese,  haloid  compounds  of.  The  com- 
pounds MnX.,(X  =  P,  CI, Br,  I)  have  been  isolated. 
MnJF|j  has  also  been  obtained  in  definite  form. 
There  are  very  strong  reasons  in  favour  of  tha 
existence  of  Mn.^Clg  in  the  solutions  obtained  by 
dissolving  Mn^Oj  or  MnO^  in  cold  cone.  HClAq. 


MANGANESE  OXIDES. 


181 


Tlie  existence,  even  in  solution,  of  tctra-haloid 
compounds,  MnX„  is  doubtful.  Kickles  claims 
to  have  obtained  mangano-manganic  fluoride 
Mn.jFs,  corresponding  with  Mn,,0,.  The  only 
haloid  compound  of  Mn  which  has  been  gasified 
is  MnCL.  The  general  formula  MnXo  probably 
cxjiresses  the  atomic  composition  of  the  mole- 
cules of  the  more  stable  haloid  compounds  of 
Mn;  the  formula  Mn^Xgrnay  or  may  not  be  mole- 
cular. The  existence  of  hejjta-haloid  compounds 
BInX,  might  be  expected  from  the  position  of 
Mn  in  the  periodic  scheme  of  classification  ;  but 
the  existence  of  these  compounds  is  extremely 
doubtful. 

Manganese,  hydroxides  of,  v.  Manganese, 
oxides  and  Injdratcd  oxides  of ;  for  HMnOj  v. 
Manganese,  oxyacids  of. 

Manganese,  iodide  of.  MnL.  Obtained, 
with  4H.0,  in  rose-red  deliquescent  crystals, 
isomorphous  with  MnCL.4H^0,  by  dissolving 
MnCO^  in  HIAq,  and  evaporating.  Turns  brown 
when  exposed  to  air  and  light ;  heated  in  absence 
of  air,  it  is  not  decomposed  ;  heated  in  0  it 
burns  like  tinder,  evolving  vapours  of  I.  Thom- 
sen  gives  the  thermal  data  [Mn,  I-,  AqJ  =  75,700 
{Th.  3,  271). 

Manganese,  oxides  and  hydrated  oxides  of 
The  oxides  MnO,  Mn.,04,  Mn,03,  MnO,,  probably 
also  MnO.,  and  Mn^O.,  have  been  isolated.  A 
number  of  oxides  intermediate  between  Mn.^Oj 
and  MnO.j, having  the  general  form  .rMnO,_,.j/MnO, 
also  exist.  Hydrates  of  most  of  these  oxides  exist, 
but  their  stability  is  generally  small.  Mn.p,.H,p 
=  H2Mn._,0„  is  known  ;  it  is  an  acid.  The  acid 
corresponding  to  MnO.,  (H.MnO,)  has  not  been 
isolated,  but  salts  of  this  acid  (manganates)  are 
known.  The  oxides  MuO,  Mn,Oj,  and  Mn^Oj 
are  basic.  MnO  reacts  with  acids  to  form  man- 
ganous  salts  MnX,,  (X  =  NO:„  iSO„  &c.)  ;  Mn.,0, 
forms  manganic  salts  Mn._,X.|,  which  are  readily 
reduced  to  MnX.^ ;  Mn,,Oj  does  not  form  corre- 
sponding salts,  but  with  acids  yields  MnX,  and 
Mn.jXj,  or  in  some  cases  MnX.,  and  MnO.,. 
NicklSs,  however,  asserts  the  production  of 
MujFg  by  the  action  of  HFAq  on  Mn^O^  (v. 
Mangano-manganic  fluoride,  p.  180).  MnO.^ 
reacts  with  acid  to  form  manganic  salts  Mn.^X, 
or  manganous  salts  MnX.,,  according  to  tempera- 
ture. It  is  possible  that  a  few  salts  correspond- 
ing with  MnO._,  may  exist,  but  their  isolation  is 
doubtful.  MnO.^  also  combines  with  some  oxides 
more  basic  than  itself  to  form  matiganitcs,  salts 
of  the  form  a  M0.7/MnO._,.  MnO.,  is  very  unstable  ; 
it  does  not  form  salts.  The  existence  of 
(Mn03).,S0j  is  probable.  With  water  MnO;, 
forms  H.^Mn._.OjAq  and  MnO,^.  Mn.^,  is  very 
unstable ;  with  water  it  forms  permanganic  acid, 
H.,Mn.,Os. 

The  molecular  weight  of  none  of  the  oxides 
of  Mn  is  known  with  certainty,  as  none  has 
been  gasified. 

Manganous  oxide,  MnO.  [Manganese  mon- 
oxide ox  protoxide.)  S.G.  5-09,  crystalline  (Eam- 
melsberg) ;  5-18,  vianganosite  (Blomstrand,  B.  8, 

lao). 

Occurrence. — In  small  quantities,  as  manga- 
nosite,  in  bright  green  hexagonal  forms  (Blom- 
f.trand.  I.e.). 

Preparation. — 1.  By  heating  to  redness  in  a 
rt  vessel  a  mixture  of  equal  parts  MnCl,  and 
NajCOj,  with  a  little  NH^Cl ;  MnCOj  is  formed 


I  and  then  decomposed,  the  formation  of  higher 
I  oxides  is  prevented  by  the  NH,C1  ;  the  residue 
I  is  washed  and  dried  (Liebig  a.  Wohler,  P.  21,  578). 
I  2.  By  heating  any  of  the  higher  oxides  of  Mn, 
very  finely  divided,  to  redness  in  a  stream  of  H 
until  the  powder  is  green.    According  to  Wright 
a.  Menke  (C.  J.  37,  28),  pure  MnO  can  bo  thus 
obtained,  even  from  si3ecimens  of  MnO.,  contain- 
ing 0. 10  p.c.  of  potash.—  3.  MnCOj  or  MnC.,0,  is 
strongly  heated  in  absence  of  air,  and  the  pro- 
duct is  then  heated  in  H  (Liebig,  A.  95,  110). — 

4.  Deville  (C.  R.  53,  109)  obtained  MnO  in  bright 
green  regular  octahedra  by  heating  MnOj  in  H 
containing  a  very  little  HCl. 

Properties  and  Reactions. — A  grass-green 
powder  ;  Deville's  crystalline  specimen  (u.  supra) 
formed  lustrous,  diamond-like,  gi'een  regular  oc- 
tahedra. According  to  Moissan  (-4.  Cli.  [5]  21, 
199,  251),  MnO  prepared  by  reduction  of  higher 
oxides  by  CO  at  140^  is  pyrophoric.  When  pure, 
MnO  does  not  oxidise  by  exposure  to  air  (Wright 
a.  Menke,  C.  J.  37,  28  note)  ;  but  if  it  contains 
minute  quantities  of  potash  oxidation  occurs. 
Heated  in  air  or  O,  MujO^  is  produced;  if  the 
heating  is  done  carefully  till  the  weight  is  con- 
stant at  dull  redness,  Mn.,0.,  is  produced  {v.  Gor- 

I  geu,  C.  R.  106,  743).  MnO  melts  at  white  heat 
in  absence  of  air.    It  is  not  reduced  by  heating 

!  in  H  or  CO,  or  with  C  at  500°  600°  (Wright  a. 
Luff,  C.  J.  33,  623).  When  heated  in  H.,,S,  MnS 
and  H.fi  are  formed.  MnO  reacts  with  acids  to 
form  manganous  salts,  MnXj  (X  =  NO^,,  CIO;,, 

iyo„  iro„  &c.). 

Hydrate  of  manganous  oxide,  MnO.H.^O.  Oc- 
curs in  small  quantities  in  Sweden,  in  whito 
crystalline  tablets,  as  pt/rocJiroite.  Prepared,  as 
small  white  hexagonal  prisms,  by  adding  300 
grm.  KOH  in  500  c.c.  air-free  water  to  an  air-free 
solution  of  15-17  grm.  crystallised  MnCl._,  in  15 
c.c.  air-free  water,  in  a  vessel  filled  with  H  or 
coal-gas,  heating  to  100°,  and.  allowing  to  cool 
(A.  de  Schulten,  C.  R.  105,  12G5).  Eapidly  oxi- 
dises in  air.  When  a  manganous  salt  is  present 
the  compound  2MnO.Mn02.aH.^O  is  formed ; 
when  exposed  to  0  for  several  years  tha  product 
is  MnO.,.MnO  (Gorgeu,  C.  R.  108,  948).  When 
NH.,Aq  is  added  to  solution  of  a  manganous  salt, 
MnO.H._,0  is  not  ppd.,  as  it  is  soluble  in  NH^Ao; 
but  this  solution  rapidly  absorbs  0  from  the  air, 
and  after  a  time  all  the  Mn  is  ppd.  as  hydrates 
of  Mn.^0;,.  The  presence  of  NH.,  salts  hinders  the 
oxidation  process  ;  solutions  of  double  NH,-Mn 
salts  are  scarcely  changed  in  air  if  free  NH, 
is  absent.  Thomsen  gives  the  thermal  data  : 
[Mn.O.H'O]  =  94,770  ;  [MnO-H-,0]  =  21,500 ; 
[Mn0-H-,H-^S0'Aq]  =  26,480  (Th.  3,  271). 

MANG/tNo-jiANGANic  OXIDE,  Mn^O.,.  [Rcd  oxidc 
of  manganese.) 

Occurrence. — As  hausmannite,  in  small 
brownish-black  tetragonal  forms,  a:c  =  1:1'1537  ; 

5.  G.  4-8. 

Preparation. — 1.  Pure  MnCl.,Aq  is  ppd.  by 
Na._.C03Aq,  the  pp.  is  thoroughly  washed,  dried, 
and  then  heated  to  whiteness  for  some  lime  until 
the  weight  is  constant  (cf.  Wright  a.  Luff,  C.  J. 
33,  520,  with  Reissig,  ^.  103.  27).— 2.  By  strongly 
heating  MnC.Oj  in  air  (Lassaigne,  A.  Ch.  [3]  40, 
329).— 3.  Crystals  of  /ia7.(s«i«7nu'te  were  obtained 
by  Debray  by  strongly  heating  a  nnxture  of 
MnSOj  and  K.SO^  in  a  Pt  crucible  (C.  E.  52, 
985) ;  also  by  passing  a  very  slow  stream  of  HCl 
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over  amorphous  Mn^Oj  heated  to  redness  (Deville,  | 
C.  B.  53,  199)  ;  also  by  keeping  molten  MnCL  in 
an  atmosphere  laden  with  moisture  (Gorgeu, 
C.  E.  96,  1044)  ;  also  by  melting  amorphous 
Mn.fi,  with  borax  (Nordenskjold,  P.  114, 112  ;  v. 
also  Debray,  Ann.  M.  [5]  1,  124  ;  Sidot,  G.  R. 
\  69,  201 ;  V.  Hauer, /.^^r.  63,425  ;  EbeU.D.P.  J. 
■  220,  64,  155)." 

It  is  generally  stated  that  Mn304  is  produced 
by  heating  any  of  the  other  oxides  of  Mn  to  red- 
ness in  air ;  according  to  the  experiments  of 
Dittmar  (0.  J.  1864.  294)  the  composition  of  the 
product  of  heating  MuO.,  in  a  mixture  of  0  and 
N  varies  according  to  the  pressure  of  the  O ;  if 
the  pressure  of  the  O  is  about  -19  atmos.  the 
product  is  approximately  Mn^O^,  while  if  the 
pressure  of  the  0  is  greater  than  about  '26  atmos. 
the  product  approximates  more  or  less  closely  to 
Mn.,03.  The  experiments  of  Wright  and  Luff 
(G.'J.  33,  520),  on  the  effect  of  heating  MnCOs 
in  air,  showed  that  unless  the  heating  is  con- 
tinued for  a  long  time  and  the  temperature  is 
kept  very  high  the  product  contains  more  0  than 
Mn,0,,.  According  to  Gorgeu  (C.  B.  106,  743), 
finely  powdered  Mn^Oj  can  be  oxidised  to 
a;MnO„.2/MnO,  finally  to  Mn^j,  by  heating  in  air. 

Properties  and  Bcactions.—  -K  reddish-brown 
sohd  powder  ;  crystalline  Mn^Oj  is  brown.  S.G. 
crystalline  4'856,  amorphous  4-918.  Mn304  is 
not  changed  when  heated  to  a  very  high  tempe- 
rature. It  is  reduced  to  MnO  by  H,  CO,  and  C 
(Bell,  C.  N.  23,  258;  Miiller,  P.  136,  160)  ;  re- 
duction by  CO  begins  at  c.  100°,  by  H  at  c.  240^ 
and  by  C  at  c.  420°  (Wright  a.  Luff,  O.  33, 
520).  MujOj  with  cone.  H2SO4  forms  a  solution 
containing  MnS04  and  Mn^fSO,)^ ;  when  the  acid 
is  hot,  only  MnSOj  is  formed  and  0  is  evolved. 
With  boiling  HNO^Aq,  Mn(N03).,  and  MnO.,  are 
produced.  Hot  cone.  HClAq  produces  MnCI, 
and  evolves  CI.  Fused  with  alkalis,  alkaline 
manganate  is  formed.  CI  in  presence  of  an  al- 
kaline solution  reduces  an  alkaline  permanganate. 
The  reactions  of  MnjOj  with  acids,  KIAq,  &e., 
suggest  the  constitution  2MnO.Mn02  (Pickering, 
C.  J.  35,  657). 

Hydrates  of  mangano  -  manganic  oxide, 
Mn^Oj.a'H.^O.  Such  hydrates  appear  to  exist, 
but  their  composition  varies.  Gorgeu  (C.  B. 
84, 177)  says  a  yellowish-green  hydrate  is  formed 
by  shaking  an  aqueous  solution  of  a  manganese 
salt  with  alkali  in  presence  of  air.  Hydrates  of 
Mn304  are  also  said  to  be  formed  by  placing 
finely -powdered  MnO.,  in  excess  of  an  ammonia- 
oal  solution  of  MnCL,  and  heating  (c/.  J.  Otto, 
A.  93,  372).  Veley  (C.  41,  63)  obtained  a 
substance  nearly  agreeing  in  composition  with 
the  formula  8Mn304.3H.>0,  by  heating 
a;Mn0„.2/Mn0.sH,0  in  H  to  200°. 

Manganic  oxide,  Mn.,0:,.  {Sesquioxide  of 
manganese.) 

Occurrence.— As  braunite  in  quadratic  octa- 
hedra;  S.G.  4-752  (Eammelsberg,  P.  124,  513). 
The  hydrate  Mn^O^.H^O  occurs  native  as  man- 
ganite. 

Preparation. —  1.  The  pp.— approximately 
MnC^.^H^O  —  obtained  by  passing  CI  into 
Na.,C'0.)Aq  holding  finely-powdered  MnCO^  in 
suspension,  is  made  into  a  thin  cream  with 
cone.  H.SO4  and  slowly  heated  on  an  oil-bath  to 
100°,  at  which  temperature  O  is  suddenly 
evolved,  and  the  mass  becomes  thicker  and 


greyish-violet  in  colour ;  it  is  then  heated  to 
138°  until  it  is  dark  green.  The  impure 
Mu.j(S04),  thus  produced  is  placed  on  a  warm 
porous  plate,  by  which  H0SO4  is  absorbed ;  it 
is  then  rubbed  with  cone.  HNOsAq,  free  from 
HNO.,,  again  dried  on  a  porous  tile,  and  then 
warmed  to  130°.  The  Mn.,(S04)3  thus  produced 
is  exposed  to  air,  when  it  rapidly  deliquesces  to 
form  a  violet  solution,  which  afterwards  be- 
comes turbid  from  separation  of  Mn.;03.H.,0 
(Mn„(S04)3  +  4H.,0  =  Mn.,03.H.,0  -f  SH-^SO^).  The 
brown  solid  which  separates  is  washed,  dried  at 
100°  and  then  gently  heated  until  the  water  is 
removed  (Carius,  A.  98,  53). — 2.  According  to 
Sohreider  (P.  107,  605),  Mn.fi^  is  obtained  by 
heating  MnO.,,  MnO,  or  Mnfi,  in  O  (but  v. 
account  of  Dittmar's  experiments  under  Maji- 
gano-manganic  oxide,  supra).  Moissan  says  that 
artificially  prepared  MnO.,  goes  to  Mn^O,  when 
heated  in  0  to  230°  (A.  Ch.  [5]  21,  232).  Ac- 
cording to  Berthelot  (A.  Ch.  [5]  15,  185)  and 
Knab,  Mn„0^  is  obtained  by  heating  MnCl.,, 
MnBr.,,  or  Mnl,_,  in  air  or  O.  Tliis  oxide  is  also 
said  to  be  formed,  with  evolution  of  O,  by 
passing  H^O  vapour  over  heated  K.,Mn04. 
Gorgeu  (C.  B.  108,  1106)  obtained  Mn'.O,  by 
allowing  ppd.  MnCO;,  to  remain  in  contact  with 
aerated  water  for  10  years ;  also  by  exposing 
MnO.H.^O  to  0  in  presence  of  excess  of  a  man- 
ganous  salt ;  also  by  exposing  solutions  of 
MnSOj,  MnClj,  and  Mn(C.,H:,0.,),,  to  sunlight. 

Properties  ajid  Beactions. — A  black  powder, 
S.G.  4-325  ;  the  mineral  braunite  forms 
brownish-black,  very  hard,  lustrous  quadratic 
octahedra,  S.G.  4-752.  Deoxidised  at  white  heat 
to  Mn304.  Soluble  in  cone.  H^SOj,  forming  a 
reddish  liquid,  which  evolves  0  on  warming, 
and  then  contains  MnSOj ;  boiled  with  dilute 
H.,S04Aq  or  HNOjAq,  MnO.,  is  separated,  and 
manganous  sulphate  or  nitrate  goes  into  solution 
(Christensen,  J.  p-.  [2]  28,  1).  Soluble  in  cold 
cone.  HClAq,  forming  a  brown  liquid,  which 
most  probably  contains  Mn.^Clg  (v.  Manganic 
chloride,  p.  180). 

Mn^Oj  is  a  basic  oxide ;  the  corresponding 
salts  are  not  numerous,  they  are  readily  reduced 
to  manganous  salts.  Mno(S04)3  combines  with 
alkali  sulphates  to  form  alums.  Mn.,0.,  reacts 
with  hot  HClAq,  with  KIAq,  and  other  reagents, 
as  if  it  were  MnO.MnO,  (Pickering,  C.  J.  35,  657). 
Laugier  (C.  B.  104,  1508)  describes  several  com- 
pounds of  Mn.,03  '^v^th  SeO,,  prepared  by  the  re. 
action  of  MnO^  with  H.^SeOjAq. 

Hydrate  op  manganic  oxide,  Mn._,03.H.,0. 
Occurs  native  as  manganite ;  S.G.  4-335 ;  iso- 
niorphous  with  gothite  and  diaspore,  the  corre- 
sponding Fe  and  Al  compounds.  The  prepara- 
tion of  Mn.^Oj.H.^O  is  described  under  Manganid 
oxide  [v.  supra)  ;  it  forms  a  brownish-black 
powder.  Warmed  with  cone.  H^SO^  to  c.  100°, 
Mn,,(S04)3  is  formed  without  evolution  of  O 
(Carius,  A.  98,  53).  According  to  Carius  (I.e.), 
Mn._,03.H.,0  is  not  dissolved  by  dilute  H.,S04Aq 
even  on  gently  warming,  but  if  a  little  MnO  is 
present  solution  occurs  in  the  cold.  Mn.,0.,. H.,0 
is  said  by  Hermann  (P.  74,  303)  to  dissolve  in 
tartaric  acid,  forming  a  brownish-red  liquid, 
from  which  manganous  tartrate  separates  on 
standing,  the  liquid  becoming  colourless  and 
now  containing  formic  acid  and  CO,,.  In  a 
stream  of  H^S,  a  little  MnS04  and  also  MuS 
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and  Mn._,03  are  formed  (Wagner,  D.  P.  J.  195, 
532).  When  moist  Mn^Oj.H.^O  is  shaken  with 
magnesia  alba,  K.^CO;,,  or  Na.^COj,  or  even  with 
water,  and  much  air,  nitrates  are  produced 
according  to  Keichardt  (Heimebcrg's  J.  ftir 
Landtvirthsch.  26,  167). 

IVIanganese  peroxide,  iMnO^.  (Manganese 
dioxide.) 

Occurrence. —  As  pyrolnsitc;  in  iron-black, 
opaque,  rather  brittle  trimetric  crystals,  a:b:c 
=  •776:1:1-066  ;  S.G.  4-82  to  4-97.  The  name  is 
supposed  to  have  been  given  from  the  use  of 
the  mineral  to  remove  the  colour  from  glass 
coloured  by  compounds  of  iron  (7rCp  =  tire,  and 
Kv(w  =  wash  out). 

Preparation.— Vme  MnCO^  is  dissolved  in 
as  small  a  quantity  as  possible  of  dilute 
HNO;,Aq,  the  solution  is  evaporated  to  a  syrup, 
which  is  heated  to  160°-165°  for  some  hours ; 
the  product  is  thoroughly  washed  with  boiling 
water,  then  dried  over  H.^SO,,  and  heated  to 
c.  180°-200°,  until  every  trace  of  water  is  re- 
moved. Pure  MnO.,  is  thus  obtained,  exactly 
resembling  j^y'oliisite  (Gorgeu,  C.  R.  88,  796  ; 
Wright  a.  IVIenke,  C.  J.  87,  45;  ef.  Schlosing, 
C.  R.  55,  284  ;  and  Kuhlmann,  D.P.J.  211,  25). 
Even  if  the  IMn(NO.|).,  used  contain  a  large 
quantity  of  KNO,,  MuO^  practically  free  from 
K^O  is  obtained  by  this  method. 

Very  many  attempts  have  been  made  to 
obtain  pure  MnO.j  by  ppn.  from  Mn  salts ;  e.g. 
by  ppg.  with  BrAq  in  presence  of  Na  acetate, 
by  passing  CI  into  an  alkaline  solution  contain- 
ing IMnCOj  in  suspension,  by  reacting  on  a  Mn 
salt  solution  with  KMnO^Aq,  Ac.  The  various 
methods  have  been  examined  by  Gorgeu  (C.  R. 
88,  796  ;  A.  Ch.  [3]  66,  153) ;  Guyard  (Bl.  [2]  1, 
89);  Hannay  (C.  J.  33,  269;  cf.  Beilstein  a. 
Jawein,  B.  12,  1530);  Pickering  {C.  J.  35,  654); 
Volhard  (A.  198,  318)  ;  Kessler  (Fr.  18,  part  1); 
Pattinson  {C.J.  35,  365) ;  Veley  (C.  /.  37,  581); 
Wright  a.  Luff  (C.  J.  33,  504) ;  and  Wright  a. 
Menke  (C.  J.  37,  22).  Tlie  outcome  of  the 
work  is  that  pure  IMnO.^  cannot  be  obtained  by 
any  of  the  ppn.  methods;  either  the  pp.  is 
a'MnOo.i/MnO,  or,  if  all  the  Mn  is  present  as 
MmO„,  the  pp.  contains  also  K.fi  or  some  other 
base  besides  H._,0.  Volhard's  method  — adding 
excess  of  KMnO^Aq  to  MnSO^Aq  in  presence  of 
HNO.,  (exact  quantities  are  given  by  V.) — gave 
all  the  Mn  as  MnO^  accompanied  by  a  small 
quantity  of  ICO  (c.  3  p.c),  which  could  not  be 
removed  by  washing  (W.  a.  M.,  I.e.). 

Properties. — A  black,  or  brownish-black, 
hard,  crystalline  powder.  S.G.  5-02.  Heated 
to  moderate  redness,  Mn-jO^  is  formed ; 
heated  to  whiteness,  Mn^jO,  remains  [cf. 
Mangano -manganic  oxide;  Preparation,  p. 
182).  MnO._,  is  a  conductor  of  electricity ;  it  is 
strongly  electro-negative  to  the  metals.  Keacts 
with  acids  to  form  salts  corresponding  with 
MnO ;  with  cold  cone.  HClAq  most  probably 
forms  Mn,,CI„. 

Reactio)is.  —  l.  ZZeafefZ,  gives  Mn.^0.,  at  mode- 
rate redness,  and  Mn,jO,,  at  white  heat.— 
2.  Heated  in  hijdrogen,  or  carbon  monoxide,  is 
reduced  to  MnO;  reduction  in  H  begins  ate. 
190^  and  in  CO  at  c.  87°  ;  when  heated  ivith 
carbon  reduction  begins  at  c.  390°  (Wright  a. 
Luff,  C. /.  .33,  518).  ~  3.  Heated  with  jjotassiuni 
chlorate,  0  is  evolved  and  MnO.,  and  KCl  remain  ; 


a  little  CI  is  evolved,  and  at  one  stage  of  the 
change  KMnO^  is  produced.  The  reaction  be- 
tween MnO._,  and  KCIO^  probably  [)roduces 
KMnO^,  CI,  and  0  ;  the  KMnO  ,  then  decomposes 
to  KJInO,,,  MnO,„  and  0  ;  and  the  K.MnO^  reacts 
with  CI  to  form  KCl,  MnO.,  and  "O.  The  fol- 
lowing equations  are  given  by  McLeod  as  ex- 
pressing ajsproximately  the  various  clianges  : 

(1)  2MnO.,4-  2K:C10,  =  2KMnO^  +  Cl.,+  0., ; 

(2)  2KMnb4  =  K„MnO ,  +  MnO.,  +  0., ; 

(3)  K,,Mn0,  -I-  CL  =  2KC1  +  IMn'O,  4-  0,,  {v.  McLeod, 
C.  J.  55,  184 ;  Hodgkinson  a.  Lowndes,  C.  N. 
59,  63 ;  Fowler  a.  Grant,  C.  J.  57,  272  ;  Bau- 
drimont,  J.  Ph.  [4]  14,  84,  161 ;  Warren,  0.  N. 
58,  247  ;  Veley,  T.  1888  [1],  271 ;  Spring  a.  Prost, 
Bl.  1889.  .340).— 4.  With  hot  cone,  sulphuric 
acid,  MnSOj  is  formed  and  0  evolved. — 5.  With 
cold  cone,  hydrochloric  acid,  MnvCl,;  is  very 
probably  produced ;  on  warming,  CI  is  evolved 
and  MnCl._,  remains  {cf.  Manganic  chloride,  p. 
180). — 6.  Heated  with  sulphuric  acid  and 
oxidisable  bodies,  M.nO.,  acts  as  an  oxidiser ; 
e.g.  H,,C.O.,  is  thus  oxidised  to  CO^  and  H.,0. — 
7.  Not  acted  on  by  moderately  dilute  nitric  acid 
alone  ;  but  in  presence  of  an  oxidisable  body, 
Mn(N03)„  and  oxidised  products  are  formed,  e.g. 
with  HNO, and  IICl,  CI  is  evolved.- 8.  Compounds 
of  Mn.O,  with  SeO.,  were  obtained  by  Laugier 
{C.  B.  104,  1508),  by  heating  ppd.  MnO,  with 
selenious  acid. — 9.  With  hydrogen  peroxide  and 
an  acid,  forms  a  salt  of  MnO  and  H.O  and 
evolves  0  ;  with  hydrogen  picroxide  alone,  0  is 
evolved  and  the  same  quantity  of  MnO,  remains 
as  was  originally  used  {v.  Hyduogen  peroxihe  ; 
Reactions  11  and  19,  vol.  ii.  pp.  723,  724).— 
10.  Heated  with  magnesium  chloride,  MnCL,  and 
MgO  are  formed  and  CI  is  evolved. — 11.  Fused 
with  alkalis  in  presence  of  air  or  oxygen,  man- 
ganates,  Mi._,MnO^,  are  formed  {v.  Manganatcs 
under  Manganese,  oxyacids  of,  p.  185). 

12.  MnO.j  combines  with  a  number  of  basic 
oxides  to  form  salts  of  the  form  rMO.T/MnO.^, 
known  as  manganitcs.  According  to  Gorgeu 
{A.  Ch.  [3]  66, 153)  MnO.^  decomposes  neutral  solu- 
tions of  many  salts  of  Ca,  Ba,  Ag,  and  Mn,  making 
the  solutions  acid  to  litmus  and  combining  with 
the  bases.  From  dilute  solutions  of  K.jCOj 
and  Na.jCOj  MnO.,  withdraws  and  combines  with 
7  p.c.  iCO,  and  4"1  p.c.  Na._,0,  respectively,  ac- 
cording to  Gorgeu  ;  the  manganites  thus  pro- 
duced approximately  correspond  with  the  for- 
mula M^O.lSMnOj.  According  to  Jolles  [Chem. 
Zeitung,  11,  1394)  K.,MnO,  is  obtained,  as  a 
brown-yellow  solid,  by  mixing  equivalent  quan- 
tities of  K.,MnO.,  and  C.,H„0.  Wright  and  Menke 
(C.  J.  37,  22)  have  examined  the  potassium 
manganites  formed  by  ppg.  MnO.,  in  presence  of 
K  salts,  by  passing  CI  into  K._,CO.,Aq  holding 
MnCOj  in  suspension,  by  adding  MnSO,Aq  to 
KiInO,Aq,  ite. ;  they  conclude  that  the  amount 
of  K.^0  ppd.  in  combination  with  MnO.^  varies 
according  to  the  relative  masses  of  the  reacting 
bodies,  the  temperature,  the  quantity  of  free  acid 
present,  etc.,  and  that  it  tends  to  the  maximum 
5MnO.,.K.,0.  W.  a.  M.  failed  to  obtain 
8MnOj.K.p.3H.,0  described  by  Stingl  a.  Mo- 
rawski  {J.pr.  [2]  18,  91)  as  produced  by  acting  on 
KMnO^Aq  with  a  reducing  agent  such  as  SO,,, 
glycerin,  or  alcohol ;  they  say  that  K.O  is  ppd. 
in  combination  with  MnO.„  but  that  the  ratio  of 
K.O  to  MnO.,  varies  much.    Weldon  {,C.  N.  20, 
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109)  gave  thcfoi-mulaeCaO.MnOj  and  Ca0.2MnOj 
to  the  manaanttes  formed  by  oxidising  MnO.HjO 
by  air  in  presence  of  lime.  Manganites  of  the 
form  MO.SMnO..,  where  M  =  Ca,  Ba,  Sr,  Zn,  and 
Pb,  are  described  by  Bisler  (Bl.  [2]  30,  110)  as 
produced  by  heating  KMnO^  with  slight  excess 
of  various  metallic  chlorides,  and  washing  with 
water.  By  heating  metallic  chlorides  with 
MnO,,  and  then  adding  MnCl,,  Kousseau  obtained 
manganites,  which  he  classes  as  MO.SMnO^, 
MO.MnO.,,  and  2MO.MnO„  (C.  B.  101,  167 ;  cf. 
also  Post,  B.  12,  1484,  1537  ;  Eammelsberg,  B. 
8,233;  Eousseau,  0.  iJ.  102,  425,  615  ;  103,261; 
104,  786, 179B).  Various  compounds  of  MnO  with 
MnOj  seem  to  exist ;  these  may  be  regarded  as 
vianganese  manganites  ;  v.  Oxides  intermediate 
between  manganic  oxide  and  vianganese  per- 
oxide, infra. 

13.  While  Mn02  reacts  as  an  acidic  oxide 
towards  the  oxides  of  the  more  positive  metals, 
it  also  reacts  as  a  basic  oxide  with  some  acids. 
The  usual  reactions  of  MnO^  with  acids  are  those 
of  a  basic  peroxide  {v.  Reactions,  3  to  6,  supra). 
The  salt  MnO.^.SOj  is  said  by  Fremy  to  be  formed 
by  carefully  reacting  on  Mn0.^.xli,fi  with  cone. 
H.SOj,  and  allowing  to  stand  in  air  (G.  R.  82, 
475).  By  adding  MnSO,,  to  a  freshly  prepared 
solution  of  Pb.j04  in  acetic  acid,  as  long  as 
PbSOj  was  ppd.,  Schonbein  {J.  pr.  74,  325)  ob- 
tained a  deep  brownish-red  liquid,  which  had 
strongly  oxidising  properties,  and  from  which 
MnOj  separated  on  standing,  or  more  quickly  on 
boiling.  Schonbein  thought  that  this  liquid 
contained  an  acetate  of  MnOj,  but  he  did  not 
succeed  in  isolating  this  salt. 

Hydrates  of  manganese  peeoxide.  When 
approximately  pure  MnOj  is  ppd.,  by  oxidising 
raanganous  salts  in  alkaline  solutions,  or  by  re- 
actions between  manganous  salts  and  perman- 
ganates, or  by  decomposing  KMnO^Aq  by  PLSO4 
or  HNO3,  the  pp.  always  contains  water  ;  but  it 
13  very  doubtful  whether  any  definite,  and  fairly 
stable,  hydrate  of  MnO,  exists.  When  the  pro- 
cess of  formation  results  in  ppn.  of  all  the  Mn 
as  MnOj  the  composition  of  the  pp.  approxi- 
mates to  MnO.,.H.,0,  but  this  body  loses  water  in 
dry  air  [v.  Wright  a.  Menke,  C.  J.  37,  22). 
When  the  whole  qf  the  Mn  is  not  ppd.  as  MnO,, 
the  pp.  consists  of  compounds  of  the  form 
.TMnO,.2/Mn0.zH,0  containing  variable  quanti- 
ties of  metallic  oxides  according  to  the  condi- 
tions of  formation.  It  appears  to  be  possible  to 
obtain  hydrates  which  are  stable  for  many  hours 
within  definite  limits  of  temperature,  but  these 
hydrates  are  of  the  form  a;MQ02.j/Mn0.2H,0 
(v.  Veley,  G.  J.  37,  581 ;  41,  56). 

Bc/ercrjces.—Tiie  folio  wing  papers  contain  the 
chief  experiments  bearing  on  the  formation  and 
composition  of  supposed  hydrates  of  MnO,, : — 
Eammelsberg,  B.  8,  233 ;  Fremy,  G.  R.  82,  1231 ; 
Van  Bemmelen,  B.  13,  1466  ;  Gorgeu,  A.  Ch.  [3] 
66, 154  ;  C.  R.  108,  948  ;  VonHauer,  W.  A.B.  13, 
453;  Eeisig,  A.  103,  206;  Bottcher,  J.  pr.  76, 
235  ;  Guyard,  Bl.  6,  81 ;  Morawski  a.  Stingl, 
J.  jn:  [2]  18,  90,  97  ;  Volhard,  A.  198,  318 ; 
Sackow,  D.  P.  J.  177,231;  Wernicke,  P.  141, 
116  ;  Veley,  C.  J.  37,  581 ;  41,  56  ;  Pickering, 
G.  J.  35,  654 ;  Wright  a.  Luff,  G.  J.  33,  504  ; 
Wright  a.  Menke,  C.  J.  37,  22  ;  Franke,  J.  jpr.  [2] 
36,  166,  451. 

Oxides   iNTERiiEDiATE    between  MANaANic 


OXIDE  AND  JIANGANESE  PEEOXIDE.      ThcSB  OxideB 

belong  to  the  general  formula  £cMn0,.2/MnO. 
The  composition  of  the  pp.  obtained  by  adding 
water  to  solutions  of  MnOj  or  Mn.^Oj  in  cold  cone. 
HClAq  varies  between  16MnO,.5MnO  and 
36Mn02.5MnO  (Pickering,  C.  J.  35,  659).  By 
passing  CI  for  a  limited  time  into  solution 
of  Mn  acetate,  Veley  obtained  a  pp.  approxi- 
mating in  composition  to  5MnO  ,.Mn0.a'H,0 
(G.  J.  37,  581 ;  41,  56)  ;  by  heating  this  pp.  in  a 
current  of  air,  the  compound  llMnO,.MnO.H,0 
was  produced  ;  and  by  heating  the  first  com- 
pound in  0,  the  body  produced  had  the  com- 
position 23MnO2.MnO.2H2O.  Wright  a.  Menke 
(C  J.  37,  22)  obtained  a  number  of  bodies 
a;MnO,.i/MnO..EH,0  by  various  processes  of  oxi- 
dising manganous  salts,  and  reducing  perman- 
ganates ;  in  every  case,  however,  K,0,  or  other 
alkali,  was  held  in  combination.  Further  ac- 
counts of  these  intermediate  oxides,  many  of 
which  were  probably  mixtures  of  the  better  de- 
fined oxides  of  Mn,  will  be  found  in  the  memoirs 
referred  to  under  Hydeates  op  manganese  pee- 
oxide (v.  supra),  especially  in  the  memoirs  of 
Gorgeu. 

Manganese  teioxide,  MnO,.  This  com- 
pound is  formed,  in  very  small  quantities,  by 
slowly  dropping  a  solution  of  KMnO,in  cold  cone. 
H,S04  (c.  6  grams  KMnO.,  in  100  c.c.  H.SO^)  on 
to  dry  NaoCOj.  The  Na^CO,  is  placed  in  a  dis- 
tilling flask  surrounded  by  cold  water.  The 
flask  is  connected  with  a  U-tube  filled  with 
fragments  of  glass,  and  surrounded  by  a  mixture 
of  ice  and  salt,  and  this  tube  is  connected  with 
another  (J -tube  containing  a  little  dilute 
H2S04Aq.  As  each  drop  of  the  green  solution 
of  KMn04  in  H.SO^  falls  on  to  the  Na2C03,  a 
pink  cloud  is  formed  ;  the  cloud  partly  condenses 
in  the  first  (J -tube,  and  part  of  it  passes  on  and 
is  dissolved  in  the  H,S04  in  the  second  tube 
(Franke,  G.  J.  [2]  36,  31,  166 ;  v.  also  Thorpe  a. 
Hambly,  G.  J.  53,  175).  Only  a  very  small 
quantity  of  MnO.,  can  be  obtained.  It  appears 
as  a  reddish,  amorjohous,  deliquescent  mass.  It 
slowly  decomposes  at  ordinary  temperatures, 
but  is  fairly  stable  if  surrounded  by  ice  and 
salt  (T.  a.  H.,  I.  c).  MnOj  is  decomposed  by 
water  yielding  HMnO^Aq  and  MnO,  (T.  a.  H.) ; 
according  to  Franke,  HjMnOj  is  produced,  but 
quickly  decomposes  to  MnOj,  0,  and  HMnO^, 
and  probably  also  H,Mn,0,.  MnO.,  dissolves  in 
cone.  H,SO,„  forming  a  green  solution.  Franke 
thinks  this  liquid  contains  (MnO.,).,SO,.  MnO^ 
dissolves  in  KOHAq,  forming  ICM'nOj.  MnOj 
liberates  I  from  KI,  and  acts  on  Hg  similarly  to 
ozone  (T.  a.  H.). 

Manganese  HEPTOxiDE,Mn,0,.  {Permanganic 
anhydride.)  This  oxide  was  obtained  by  Thenard 
(C.  R.  42, 382).  Its  composition  was  determined 
by  Asohoft  {J.pr.  81,  34).  Pure  KMnO^,  free  from 
CI  compounds,  is  added  little  by  little  to  cone. 
H.SOj,  S.G.  1-845,  kept  cold  by  a  freezing  mix- 
ture. To  the  green  solution  thus  obtained  a  few 
drops  of  water  are  added,  when  Mn.^Oj  slowly 
separates  in  dark  reddish-bi'own  oily  drops.  If 
acid  of  the  composition  H.SOj.H.O  (S.G.  c.  1-78) 
is  used,  oily  drops  of  Mn,Oj  are  formed  without 
addition  of  water.  According  to  Franke  {J.  pr. 
[2]  36,  31),  a  solution  of  KMnO^  in  cone. 
contains  (Mn03)._,S0.,,  and  this  is  decomposed  by 
a  little  water,  giving  Mn,20,  and  H^SO,. 
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Terrell  {Dl.  18C2.  40)  prepares  Mn.,0,  by 
Sissolving  KMnO,  in  well-cooled  H^.SO^,  con- 
taining water  in  the  ratio  H.^SO,:^H.^O,  placed  in 
a  stoppered  retort,  the  beak  of  which  passes  into 
a  glass  balloon  surrounded  by  a  freezing  mix- 
ture. Corks  or  organic  material  must  not  be 
used  in  any  part  of  the  apparatus.  He  heats 
the  retort  to  G0^-65°  (not  over  70°),  when 
purple-red  vapour  is  evolved  and  condensed  to 
a  thick  greenish-black  liquid,  which  is  Mn.^O,. 
Only  a  few  drops  of  Mn.^O,caa  thus  be  prepared 
at  a  time.  As  soon  as  a  certain  quantity  collects 
in  the  balloon,  decomposition  occurs,  with  slight 
detonation  {v.  also  Spiess,  J.  jtr.  [2]  1,  421). 

P.  Thenard  (/.  2>i'.  O'J,  58)  describes  Mn._,0,  as 
a  dark  olive-green  liquid,  with  a  smell  recalling 
CI  compounds  and  ozone.  Aschoff  {J.pr.  81,  34) 
describes  it  as  dark  brownish-red  oily  drops, 
wliich  do  not  solidify  at  —20''.  Mn^,0,  slowly 
decomposes  in  air  at  ordinary  temperatures, 
with  evolution  of  O.  It  may  be  heated  to 
G0'-'-G5°,  under  reduced  pressure,  without  vola- 
tilising ;  at  a  somewhat  higher  temperature  it 
is  suddenly  and  violently  decomposed  to  MnO.^, 
and  0.  Mn.jO,  is  very  hygroscopic.  It  dissolves 
in  water  to  form  a  purple  liquid,  probably  con- 
taining HMnOj.  Tliis  liquid  is  slowly  decom- 
posed on  warming  into  MnO._,  and  0.  Mn.^O, 
dissolves  in  cold  cone.  H.^SO^,  apparently  with- 
out decomposition,  to  form  an  olive-green  li(iuid 
(tliis  liquid  contains  (Mn03).,S0|  according  to 
Franke,  J.pr.  [2]  36,  31).  Mn,0,  is  at  once  de- 
composed by  contact  with  small  quantities  of 
MnO.,,  Ag.O,  or  HgO  (Aschoff,  I.  c).  I\ln,,0,  is 
a  powerful  oxidiser.  It  inflames  paper  or  alcohol. 

Manganese  tetkoxide  (?).  Franke  (J",  ^jr.  [2] 
36,  31, 16G)  states  that  a  blue  gas  is  obtained  by 
leading  air  or  C0„,  saturated  with  water  at 
40°-50°,  over  the  green  liquid  formed  by  dis- 
solving KMnO,  in  well-cooled  cone.  H.SO.,.  To 
this  blue  gas  he  gives  the  formula  MnO,.  Thorpe 
and  Hambly  repeated  Franke's  experiments  (C. 
J.  53,  178),  but  failed  to  obtain  any  indications 
of  the  formation  of  a  blue  gas. 

Manganese,  oxyacids  of,  and  their  salts. 
Two  series  of  salts  derived  from  oxyacids  of  Mn 
are  known — the  manga)iatcs  M'.MnO,,  and  tlie 
■permanganates  M'MnO,.  The  acid  correspond- 
ing to  the  manganates,  viz.  H._,MnO|,  has  not 
been  isolated,  but  its  anhydride  MnO^,  is  known. 
The  anhydride  of  permanganic  acid,  viz.  Mn.jOj, 
is  known,  and  the  acid  itself  has  also  x^robably 
been  isolated. 

Manganates,  Mi^MnO,,  derived  from  the 
hypothetical  acid  H.^MnO,.  The  anhydride  of 
this  acid,  viz.  MnO.,,  is  known.  A  solution  of 
this  oxide  in  water  perhaps  contains  HoMnO,,, 
but  it  decomposes  almost  at  once  to  HMnO,  and 
MnO_,  (y.  Manganese  trioxide,  p.  184).  When 
an  aeid  is  added  to  solution  of  a  manganate,  the 
'.nanganie  acid  produced  at  once  decomposes 
to  permanganic  acid  and  MnO,^.  This  change 
occurs  even  when  CO.,  is  passed  into  solution  of 
a  manganate.  The  manganates  are  isomorphous 
with  the  sulphates. 

The  fact  that  the  product  of  fusing  together 
pyrolusite,  jjotash,  and  saltpetre  dissolved  in 
water  to  form  a  green  liquid,  which  became  blue, 
violet,  and  then  red,  on  addition  of  much  water, 
was  known  to  Scheele.  To  the  green  substance 
Schoele  gave  the  name  '  Chamcclcon  mincrale.' 


Chevillot  and  Edwards,  in  1817,  showed  that 
the  green  substance  was  a  definite  compound  of 
potash  with  an  acid  of  Mn  {A.  Ch.  [2J  4,  287  ; 
8,  337).  Forchhammer  {Annals  of  Phil.  16, 
310;  17,  150)  and  Fromherz  (P.  31,  G77)  in- 
vestigated  the  manganates.  Mitscherlich,  ia 
1830,  showed  that  two  salts  are  obtained  by  the 
action  of  alkali  on  pyrolusite  in  presence  of  air 
or  alkali  nitrate  {P.  25,  287). 

Manganates  of  the  alkalis  and  alkaline 
earths  are  obtained  by  heating  MnO^  with  KOH, 
CaO-^H,,  &(}.,  to  c.  150°  in  absence  of  air,  or  to 
higher  temperatures  in  presence  of  air,  or  by 
strongly  heating  any  Mn  salt  with  KOH, 
CaO.,H.„  &c.,  in  presence  of  O  or  an  oxidiser, 
e.g.  KCIO3.  K,,MnO,,  and  Na.MnO,,  dissolve  with- 
out decomposition  in  water  containing  alkali. 
In  pure  water,  KMnO,  or  NaMnO,  is  formed  and 
MnO.,  ppd.  Solutions  of  the  alkali  mangaiiatea 
are  decolourised,  with  ppn.  of  MnO.^,  by  easily 
oxidised  bodies,  e.g.  SO^Aq,  As^O.,Aq,  H.^SAq,  or 
ferrous  salts.  Ba  and  Sr  manganates  are  in- 
soluble in  water. 

Barium  manganate  BaMnO^.  A  dark- 
green  powder.  S.G.  4'85.  Insol.  water.  Un- 
changed in  air ;  decomposed  by  acids.  Pre- 
pared by  calcining  Ba(NO,|)._,  with  MnO.^,  or  by 
projecting  finely-powdered  MnO^  into  a  molten 
mixture  of  E'GIO.,  and  BaO.S.,,  washing  with  hot 
water,  and  drying.  By  heating  MnO,_,  with 
Ba(NO.,).,,  BaMnO,  is  obtained  as  a  green  powder 
consisting  of  minute  hexagonal  crystals  (Forch- 
hammer, Annals  of  Phil.  IG,  130;  17,  150; 
Kosenstiehl,  J.  Ph.  46,  544  ;  Schafavik,  J.  pr. 
90,  16).  The  salt  is  also  obtained  by  digesting 
Ba(MnO,)2  with  BaOAq. 

Didymium  manganate  T)\.,{M.y\0,)^.  A 
black  powder ;  insol.  water.  Obtained  by  heat- 
ing for  30  minutes  1  pt.  MnO.^  with  4  pts.  DiHNOj 
and  washing  with  water  (Frerichs  a.  Smith,  A. 
191,  353). 

Lanthanum  manganate  La._,(MnO|)3. 
Eesembles  the  Di  salt ;  prepared  similarly 
(F.  a.  S.  I.C.). 

Potassium  manganate  K3InO,. 

Formation. — 1.  A  mixture  of  equal  parts  of 
finely-powdered  MnO._,  and  KOH  is  heated  to 
bright  redness  in  air,  or  in  0  ;  3MnO,,  -f  2K0H 
=  lijMnO,  +  Mn,0.,  -f  H,,0.  K,MnO,  is  formed  by 
heating  MnO,,  and  KOH  in  absence  of  O  to  c. 
150°  (Beketoff,  Bl.  1,  43) ;  the  reaction  occurs 
in  N  at  c.  180  '  (Elliot  a.  Storer,  P.  Am.  A.  5, 
102).  If  the  mixture  is  heated  above  180°  O 
must  be  present,  because  at  c.  190°  K.^MnO, 
is  decomposed  with  re-formation  of  MnO.,. — ■ 
2.  By  boiling  cone.  KMnO.Aq  with  KOHAq  ; 
2KMnO,Aq  +  2K0HAq  =  2K.,MnO,Aq  -I-  H.O  +  O 
(Aschoff,  J.  pr.  81,  29).  According  to  Thenard 
{J.pr.  G".),  58),  this  reaction  only  occurs  when 
the  KOH  contains  some  oxidisable  substances, 
e.g.  a  little  organic  matter. — 3.  By  long-continued 
heating  KMnO,  to  240°  ; 

2KMnO,  =  K.,MnO,  +  MnO.,  -I-  0.,  (Thenard,  I.e.).— 
4.  By  fusing  any  oxide  of  Mn  with  KOH  in 
presence  of  0,  or  an  oxidiser  such  as  KCIO,. 

Preparation.— 2  pts.  KOH  are  dissolved  in 
the  smallest  quantity  of  water,  1  pt.  KCIO;,  and 
2  pts.  very  finely-powdered  MnO.,  are  added,  the 
mixture  is  dried,  and  then  heated,  nearly  to 
redness,  for  a  long  time  in  a  Pt  dish  ;  the  fused 
mass  when  cold  is  treated  with  a  little  water. 
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the  cone,  green  solution  is  decanted,  after  stand- 
ing until  quite  clear,  and  evaporated  in  vacuo 
over  H.SOj. 

Properties  and  Reactions. — Dark-green  crys- 
tals ;  isomorphous  with  K.,S04  and  K„CrOj. 
Soluble  in  water  containing  KOH  without  de- 
composition ;  dissolves  in  pure  water  with 
decomposition  to  KMnO^Aq  and  MuO,,.  Dilute 
acids,  even  CO..,  quickly  decompose  K^MnOj, 
forming  K  permanganate  and  a  manganous 
salt ;  e.g.  with  H,.SO^ ;— 5K,MnO^Aq-t-4H.,SO,Aq 
=  2K„Mn.,0sAq  +  MnSO^Aq  -f  SK.SO^Aq  -h  4H,0. 
Heated  in  CS,,  MnS,  CO.,,  and"  polysulphides 
of  K  are  formed  (Miiller,  P.  127,  404).  Heated 
in  a  stream  of  water-vapour,  Mn^Oj,  KOH,  and 
O  are  produced 

(2K.MnO^  +  2H.,0  =  MnA  +  4K0H  -i-  30).  By 
fusing  MnOj  with  KOH  in  air,  and  then  passing 
water-vapour  over  the  product,  then  again  fusing 
the  products  together,  and  repeating  these  pro- 
cesses, 0  may  be  obtained  from  the  atmosphere. 

Sodium  m angaria te'^iii..MrlO^.\0'H..f>.  Ob- 
tained by  long-continued  heating  equal  pts. 
finely-powdered  MnO.,  and  NaNO^,  boiling  with 
water,  filtering,  and  allowing  to  cool  (Gentele, 
J.pr.  82,  58).  Said  to  form  colourless  crystals, 
resembling  Glauber's  salt,  and  to  dissolve  in 
water  with  partial  decomposition  to  form  a  green 
solution. 

Pehmanoanic  acid  and  Permanganates.  The 
acid  HMnO.,,  or  H^Mn^Og,  has  probably  been 
isolated;  a  series  of  salts  derived  from  this  acid 
is  known.  Permanganic  anhydride,  MujO,,  is  a 
very  unstable  liquid ;  it  dissolves  in  water  to 
form  HMnOjAq,  which  slowly  decomposes  to 
MnOj  and  0.  Permanganic  acid  and  its  salts 
readily  part  with  0,  and  hence  act  as  energetic 
oxidisers.  The  permanganates  are  isomorphous 
with  the  perchlorates  M'CIO^;  they  are  purple 
red ;  all  are  soluble  in  water,  the  least  soluble 
is  the  Ag  salt.  These  salts  are  produced  by 
the  action  of  dilute  acids,  or  of  CI,  on  the  man- 
ganates ;  or  by  the  reaction  of  several  oxidisers, 
e.g.  Pb304  and  dilute  HNO:,Aq,  on  Mn  salts:  — 
(Tamm,  J.  1872.  910;  Fresenius,  Fr.  11,  415, 
425;  Crum,  A.  GO,  219;  Gibbs,  Am.  S.  [2]  14, 
204;  Chatard,  C.  N.2i,  190;  Pichard,  G.R.75, 
1821;  Deshayes,  Bl.  [2]  29,  541;  Volhard,  A. 
198,  354  ;  Rose,  P.  105,  289).  KMnO^  is  re- 
duced to  K.,MnO  I  by  boiling  cone.  KMnO^Aq  with 
potash  (c/.  Potassium  manganate.  Formation 
No.  2,  p.  185).  Solutions  of  permanganates  are 
decomposed  by  NH3Aq  with  separation  of 
a:MnO.,.7/MnO  ;  they  are  reduced  to  manganous 
salts  by  HNO.jAq,  fairly  cone.  HClAq,  SO.^Aq, 
Na.jS.jOjAq,  many  organic  compounds,  &c. 
H^SOj  decomposes  solid  permanganates  with 
separation  of  MnOo  and  evolution  of  0.  Solu- 
tions of  HMnOj  and  KMnO^  absorb  the  green 
and  yellow-green  rays  of  the  spectrum  ;  the 
nbsorption-spectrum  has  been  examined  by 
Lecoq  de  Boisbaudran  [Spectres  lumincux,  p. 
108).  According  to  Vogel  [B.  8,  1534)  ^jjJg^ 
pt.  of  Mn  may  be  detected,  in  presence  of  Cu 
and  Fe  compounds,  by  boiling  with  PbO^  or 
PbjO,,  and  dilute  HNOjAq  free  from  CI  com- 
pounds, and  examining  the  absorption-spectrum 
of  the  solution  (of  permanganate)  produced. 

Ammonium  permanganate  NH|MnOj. 
Resembles  KMnO,,  with  which  it  is  isomor- 
plious ;  V.  sol.  water ;  decomposed  by  gently 


heating.  Prepared  by  rubbing  together  AgMnO, 
and  NHjClAq  in  the  ratio  AgMnO^rNH^Cl,  filter- 
ing, and  evaporating  at  the  ordinary  temperature 
over  H.,SOj ;  also  bv  decomposing  BaMnOj  by 
(NHj).,S'Oj  (Bottger,  N.  R.  P.  25,  115). 

Barium  permanganate  BaMnO^.  Small, 
hard,  rhombic  octahedra ;  almost  black,  with 
violet  sheen.  Prepared  by  adding  excess  of 
H,SiF,Aq  to  KMnO^Aq,  filtering  from  K„SiFg 
through  asbestos,  saturating  with  BaOAq  con- 
taining BaO.^H^  in  suspension  (BaCOj  should  not 
be  used  as  it  causes  ppn.  of  MnO„.xH.^O),  de- 
canting from  BaSiF,.,  and  evaporating  (Rousseau 
a.  Bruneau,  C.  R.  93,  229).  Bottger  {N.  R.  P. 
25, 115)  prepares  BaMnO^  by  dissolving  in  water 
the  product  of  the  fusion  of  2  pts.  KOH  and  1  pt. 
MnO.,,  filtering,  and  adding  BaCl._,Aq  until  the 
green  colour  of  the  liquid  disappears  ;  he  col- 
lects the  violet-blue  pp.,  and  washes  it  with  cold, 
water  till  the  washings  begin  to  appear  reddish ; 
he  heats  this  pp.,  which  is  Ba(Mn04).^,  with 
water,  passes  in  CO.^  till  the  liquid  is  purple-red, 
filters  from  MnO._„  and  evaporates. 

Calcium  permanganate  CaMnOj.5H.,0. 
A  crystalline,  deliquescent  mass ;  prepared  by 
decomposing  AgMnOj  by  CaCl.Aq,  following 
directions  given  for  obtaining  NH^MuO^  (u. 
supra). 

C obalt  permanganate  does  not  seem  to 
have  been  isolated ;  but  Klobb  has  prepared 
several  luteo-cobaltic  permanganates,  viz. 
Co.,(NH3)„(MnO,)„  Co.,(NH,),,Cl,(MnO,).,, 
Co.,(NH,),^rj(MnOJ.,  (C.  R.  103,  384  ;  Bl.  [2]  48, 
240). 

Potassium  permanganate  KMnO^. 

Formation. — 1.  By  fusing  together  KOH  and 
an  oxido  of  Mn  in  the  air  or  with  KC10.j,  dis- 
solving the  K.jMnOj  in  water,  passing  in  COj, 
filtering  from  MnO.„  and  evaporating 
(3K,MnO,Aq  +  2C0',  = 

2KMn04Aq  +  2K,C03Aq-i-MnO.,).— 2.  By  warm- 
ing solution  of  a  Mn  salt  with  K..CO3  and 
KClOAq.— 3.  By  meltingMnO., with KHO, making 
a  cone,  solution  of  the  fused  mass,  adding 
saturated  MgSO^Aq,  and  filtering 
(3K2Mn04Aq  -1-  2MgS0,Aq 

2KMn04Aq  +  2K.,S0jAq  -1-  2Mg0  -1-  MnO.,) 
(Tessi6  du  Mothay,  D.  P.  J.  180,  231).-4.  By 
passing  CI  into  a  solution  of  the  fused  mass  ob- 
tained as  in  1  and  3,  and  evaporating  (Stiideler, 
/.pr.  103,  107)  (2K.,MnO,Aq -I- CI, 
=  2KClAq  +  2KMn6,Aq). 

Preparation. — A  mixture  of  2  pts.  KOH  and 
1  pt.  KCIO3  is  melted  in  a  thin  sheet-iron  cru- 
cible ;  the  crucible  is  removed  from  the  lamp, 
and  2  pts.  very  finely  powdered  and  sifted  MnOj 
are  added,  little  by  little ;  heating  is' then  con- 
tinued, with  stirring,  until  the  mass  gets  quite 
hard  ;  the  temperature  is  then  raised  for  a  short 
time  to  full  redness ;  when  cold,  the  mass  is 
broken  up,  and  boiled  with  so  much  water  that 
no  crystals  separate  on  cooling  (c.  40  pts.  water 
for  1  pt.  KCIO3  used)  ;  a  rapid  stream  of  well- 
washed  CO2  is  passed  into  the  boiling  liquid 
until  a  drop  placed  on  paper  makes  a  red  stain 
(showing  no  green  at  the  edges),  the  outer  part 
of  which  soon  becomes  brown.  After  cooling, 
the  greater  part  of  the  liquid  is  poured  off,  tha 
rest  is  filtered  (from  MnO.)  through  glass-wool, 
and  the  whole  is  evaporated  until  a  drop  placed 
on  a  cold  surface  quickly  deposits  crystals. 
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After  standing  12  to  21  hours  tlie  greater  part 
of  the  KMnO^  separates  out;  a  Httle  is  obtained 
by  further  evaporating  the  mother-liquor.  100 
grms.  pyrolusite  give  about  30  grms.  KMnOi 
(Bottger,  J.pr.  90,  15G;  for  modilication  of  this 
method,  v.  Griiger,  /.  pr.  9(3,  109  ;  Wohler,  P. 
27,  62G  ;  Gregory,  J.  Ph.  21,  312  ;  Mitscherlich, 
P.  25,  287;  Elliot  a.  Storer,  P.  Am.  A.  5,  192). 
Bechamp  {A.  Ch.  [3]  57,  293)  heats  MnO,,  with 
KOH,  and  oxidises  by  passing  0  over  the  fused 
mass;  he  then  dissolves  in  water,  passes  in  CO,, 
and  evaporates. 

Properties. — Dark  purple-red,  almost  black, 
rhombic  crystals;  a:6:c  = -79523:1: -6478.  S.G. 
2-71  (Kopp).  Isomorphous  with  KCIO,.  S.  at 
15'^  =  G'25  (Mitscherlich).  Decomposed  by  heat, 
giving  K.^MnO.,  and  0.  Pure  cone.  Ki\InOjA(i 
can  be  boiled  without  change ;  in  presence  of 
oxidisable  bodies  KMnOjAq  is  quickly  reduced. 

Btnctions.  —  l.  Heated  to  210  \MnO,„K.,MnOj, 
and  0  are  produced  (Chevillot  a.  Edwards,  A.  Ch: 
[2]  4,  290).  At  higher  temperatures  a:MnO.,.?/K.,0 
is  formed  (Eousseau,  C.  li.  104,  78C).-2'.  Si'd- 
fhuric  or  nitric  acid  separates  HMnO^,  which 
decomposes  with  evolution  of  O  and  ppn.  of 
MnO,^,  Mn.O;„  or  a;MnO._,.2/MnO ;  with  consider- 
able excess  of  warm  H.^SOjAqor  HN03Aq,  MnSO^ 
or  Mn(NO.,)o  is  produced.  Cold  cone.  H.^SOj  dis- 
solves KMnO,,,  forming  a  green  liquid,  from 
wliioh  a  few  drops  of  water  cause  separation  of 
Mn._,0,  (c/.  MniKjaucsa  liejitoxide,  p.  184;  v.  also 
ilaiiganese  trioxide,  p.  184). — 3.  Hydrochloric 
acid  in  excess  forms  MnCl.,  and  evolves  CI.  Dry 
HCl  evolves  CI,  and  forms  H.,0,  KCl,  Mn.,0,..rH.,0, 
MnCl,,  and  probably  Mn,Cl„  (Thomas,  C.  J. 
33,  372).—  4.  SidpJiuric  acid  and  oxidisable 
bodies  either  separate  MnO,,  or  xMnO.,.?/MnO, 
tlie  oxidisable  body  being  simultaneously  oxi- 
dised ;  or  if  there  be  enough  acid  to  prevent  ppn. 
of  a:MnO.,.?/MnO,  MnSO^  is  formed.  With 
HX,0.,  and  H,SO„  CO.,  and  H,0  (besides  K,,SO., 
and  MnSO,)  are  produced  {cf.  Berthelot,  A.  Ch. 
[5]  21,  176  ;  Harcourt,  C.  J.  [2]  5,  460  ;  Jones, 
C.  J.  33,  95).  Harcourt  [I.e.)  represents  the  re- 
action thus  : 

2KMnO,,Aq  +  3H.,S0  ,Aq  +  5H.,C.,0,Aq 
=  K,,SOjAq  +  2MnS0.,Aq  +  lOCO,  +  811,0. 
Jones  [I.e.)  says  that  H.,0,  K,,C.,0,,  and  MnC.,0,, 
are  at  first  produced  on  adding  KMnO^Aq 
to  H.^CO^Aq,  and  that  further  addition  of 
KMn0,Aq  forms  K.^CO.,,  ppts.  Mn.,0.„  and 
evolves  CO.,  and  0.  Alcohol  gives  Kacetateand 
a  pp.  containing  MnO.,,  MnO,  and  K.,0  ;  glycerin 
gives  a  similar  pp.  and  forms  K..CO3  (Morawski 
a.  Stingl,  J.  pi:  [2]  18,  78  ;  cf.  Berthelot,  I.e.).— 
5.  According  to  Aschoff  (J.  pr.  81,  29)  cone. 
KMnOjAq  is  reduced  to  K._,MnO|  by  boiling 
with  potash  solution  (2KMnO,Aq -f- 2K0HAq 
=  2K.,MnO,Aq  +  H,0  +  0)  ;  Thenard  {J.  pr.  69, 
5S)  says  that  this  action  does  not  occur  unless 
traces  of  oxidisable  substances,  e.g.  organic  mat- 
ter, are  present. — 6.  KMnO|Aq  acidified  by 
H.,SO|  reacts  with  Injdrogcn  pero.vide  to  form 
H.]0,  0,  andMnSO^.  At  low  temperatures,  c.  12°, 
the  KMnO,  is  decolourised,  but  O  is  not  evolved, 
according  to  P.  Thenard  (C.  E.  75,  177)  ;  Ber- 
thelot {A.  Ch.  [5]  21,  170)  thinks  that  H.,03  (?) 
is  formed  (v.  also  Swiontrowski,  A.  141,  205; 
Aschoff,  P.  Ill,  217).— 7.  KMnO,Aq  is  decom- 
posed with  separation  of  MnO,,  Mu,0.,,  or 
xMn0,.(/Mn0,  by  an'.moiiia  (Cloez  a.  Guignet, 


C.  R.  47,  710  ;  Wohler,  A.  130,  25G ;  Wanklyn 
a.  Gamgee,  C.  J.  [2]  6,  25 ;  Tanmi,  C.  N.  25. 
47) ;  by  hydrogen  (Jones,  C.  J.  33,  96  ;  Wanklyn 
a.  Cooper,  P.  M.  [5]  G,  288)  ;  hy  phosphine,  arsine, 
and  s^/iine  (Jones,  I.e.;  Schobig,  J.pr.  [2]  14, 
289 ;  Parsons,  C.  N.  1877.  23G) ;  by  chlorine 
dioxide  [CIO,]  (Fih-st,  A.  206,  75). -8.  With 
potassium  sulphocyanide,  K,SOj  and  KCNO  are 
produced  (Morawski  a.  Stingl,  J.  pr.  [2j  18, 78).— 
9.  Sodium  thiosulphate  in  boiling  solution  is 
wholly  oxidised  to  Ka,S04  by  fairly  cone. 
KMnO^Aq  ;  if  the  KMnOjAq  is  very  dilute  from 
1  to  2h  p.c.  Na,S,0,,  remains  (Gliiser,  M.  7,  651). 

Combination.— Vvom  cone,  mixed solutionsof 
KMnO^  and  K.,Mn0,;  the  salt  KMnO,.K,MnO, 
separates  in  small,  six-sided,  monoclinic  tablets 
(Gorgeu,  J.pr.  80,  123). 

Sodium  permanganate  NaMn04.3H.,0. 
Formed  similarly  to  KMnO^;  or  by  the  reaction 
between  AgMnO.,  and  NaClAq.  V.  sol.  water, 
and  hence  obtained  in  crystals  with  dilKculty. 

Silver  per^nang  anate  AgMnO^.  Mono- 
clinic  crystals.  S.  '91  in  cold  water.  Obtained 
by  mixing  cone,  warm  KMnO^Aq  withAgNO^Aq, 
and  allowing  to  cool  (Dewar  a.  Scott,  Pr.  35, 
44).  Klobb (CP.  103, 384) obtained AgMnO,.2NH3 
by  saturating  KMnO^Aq  with  NH.,,  and  then 
adding  an  e(iuivaJent  quantity  of  AgNO,. 

Permanganates  olcopper,didymi}im  (Frerichs 
a.  Smith,  A.  191,  354),  lanthanum  a.  S.,  I.e.), 
lead,  litJdum,  magnesium,  strontium,  and  zinc, 
have  been  isolated. 

Permanganic  acid,  HMnO^.  The  solution 
obtained  by  decomposing  powdered  Ba(MnOj)j 
by  an  exactly  equivalent  quantity  of  H,SOjAq, 
contains  this  acid.  Hiiuefeld  {Schweiggcr's 
Jahrb.  der  Client,  und  Pliys.  30,  133)  says  that 
the  acid  can  be  obtained,  in  indigo-like  crystals, 
by  washing  Ba(MnOJ,  with  hot  water,  whereby 
it  is  decomposed  to  MnO,and  BaMnO,,,  filtering, 
adding  exactly  enough  phosphoric  acid  to  decom- 
pose the  Ba  salt,  heating  to  60°-100°,  filtering, 
and  evaporating  at  a  low  temperature.  (No 
analyses  are  given.) 

Manganese,  oxychlorides  of.  Several  oxy- 
chlorides  of  Mn  appear  to  exist,  but  they  have 
not  been  satisfactorily  examined.  P.  de  Saint- 
Gilles  (C.  P.  55,  329)  says  that  MnCI.,.3Mn,,0.,  is 
formed  as  a  black  powder,  resembling  MnO,,  by 
heating  to  280^,  in  a  partially  closed  vessel,  a 
mixture  of  MnCL  and  NaNO.j.  Gorgeu  {A.  Ch. 
[6]  4,  615)  obtained  an  oxychloride,  to  which  he 
provisionally  assigned  the  formula  MnCL.MnO 
by  heating  MnCl,  in  water  vapour.  According 
to  Aschoff  {J.pr.  81,  29)  the  gas  which  Dumas 
obtained  by  adding  pieces  of  fused  KCl  or  NaCl 
to  a  mixture  of  KMnOj  and  cone.  ILSO,,,  and 
which  he  said  was  MnCl,,  is  probably  an  oxy- 
chloride having  the  composition  MnOjCl. 

Manganese,  oxyfluoride  of.  According  to 
Nickles  (CP.  65,  107)  the  compounds  MnOF.KF 
and  Mn,0F„.2KF  are  ppd.,  when  solution  of  MnO, 
in  ethereal  HCl  is  poured  into  boiling  IvFAq  or 
NaFAq.  Christensen  {J.pr.  [2]  35,  57),  however, 
asserts  that  the  double  comx^ound  obtained  as 
described  above  is  MnOF,. 

Manganese,  oxysulpliide  of.  The  compound 
MnO.MnS  is  said  to  be  formed,  by  Arfvedson  (P. 
1,  .50),  by  heating  MnSO,  in  H;  it  is  a  green 
solid,  which  dissolves  in  acids  with  evolution  o£ 
H.,S  ;  heated  in  air  it  burns  to  MujO^. 
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Manganese,  phosphides  of.  Several  com- 
pounds of  Mn  with  P  have  heen  described. 
Mn,,P  :  an  amorphous  powder,  S.G.  4-94,  ob- 
tained by  heating  Mn  and  P  together  to  low  red- 
ness (Schrotter,  J.  py.  51,  385).  Also  formed, 
according  to  H.  Kose,  by  heating  MnCU  in  PH.;. 
By  heating  Mn  pyrophosphate  mixed  witli  sugar- 
charcoal,  in  a  crucible  filled  up  with  charcoal, 
Struve  {J.  pr.  81,  321)  obtained  a  brittle  sub- 
stance resembling  pig-iron,  the  composition  of 
which  varied  between  Mn,,P,  and  Mn^P.  Merkel 
and  Wohler  {A.  86,  371)  obtained  a  crystalline, 
greyish,  regulus,  S.G.  5"95,  by  heating  together  10 
parts  MnO.,,  10  parts  well-burnt  bones,  5  parts 
quartz  sand,  and  3  parts  lamp-black.  The  com- 
position agreed  with  the  formula  MnJ'^;  but  as 
part  was  soluble,  and  part  insoluble,  in  HClAq, 
they  regarded  the  substance  as  a  mixture  of  two 
phosphides,  Mn.,P.^  (soluble  in  HClAq)  and  MUjP^ 
(insoluble  in  HClAq). 

Manganese,  salts  of.  Compounds  obtained 
by  replacing  the  H  of  acids  by  Mn.  Mn  forms 
two  series  of  salts :  viangajious  salts,  MnXo,  and 
manganic  salts,  MnoX3;  X  =  N03,  CIO,,  ^SOj, 
IPO^,  &c.  One  or  two  salts  of  the  form  MnX^ — 
e.g.  Mn(SOJ., — are  also  said  to  exist.  The 
manganous  salts  are  considerably  more  stable 
than  the  manganic  salts.  A  number  of  double 
salts  of  manganic  sulphate  are  known ; 
those  with  the  alkali  sulphates  are  alums,  e.g. 
Mn2(SO|)3.K2SOj.24H.^O.  The  manganous  salts 
form  a  fair  number  of  double  salts  and  a  few 
basic  salts.  The  chief  salts  of  Mn  are  the  fol- 
lowing :  antimonates,  arsenates  and  arsenite, 
borate,  carbonates,  chlorate  and  perchlorate, 
chromates,  ferri-  and  fcrro-cyanides,  iodate,  mo- 
lybdate,  nitrates  and  nitrites,  phosphates  and 
phosphites,  sclendtes  and  selenites,  silicates,  sul- 
phaies  and  sulphites,  thiosulpliate,  t^mg state,  va- 
nadate: t).  Caebonates,  Nitrates,  Sulphates,  ttc. 

Manganese,  selenide  of.  Said  to  be  produced 
in  combination  with  H.^O  as  a  red  powder,  de- 
composed in  air,  by  adding  an  alkali  selenide  so- 
lution to  solution  of  a  manganous  salt. 

Manganese,  silicides  of.  Mn  and  Si  combine 
when  heated  together  (Troost  a.  Hautefeuille, 
C  B.  81,  264).  Silicides  of  Mn,  containing  from 
6*5  to  13  p.c.  Si,  have  been  obtained  by  Wohler 
(A.  106,  64)  by  fusing  together  MnFj,  Na,  K  siU- 
cate,  and  cryolite ;  or  MnCl„.2NaCl,  CaP.„  and 
K  silicate;  or  MnCl.,,  CaP',,  K.,SiF„  and  Na. 
These  silicides  form  hard,  brittle  masses  ;  they 
dissolve  in  HClAq  with  evolution  of  H  and  SiH,. 

Manganese,  silicofluoride  of.  MnSiFj.eH.p. 
Hexagonal  crystals,  a:c  =  l:-515;  S.G.  at  17-5° 
=  1-9038  (Stolba,  C.  C.  1883.  292).  Formed  by 
dissolving  MnCOj  or  MnF^  in  H.SiF.Aq,  and 
evaporating.  When  heated,  the  crystals  give  off 
water,  and  then  SiF^,  and  leave  MnF^  (Berzelius). 

Manganese,  sulphides  of.  Two  sulphides  are 
known,  MnS  and  MnS-,. 

Manganods  sulphide,  MnS.  Occurs  native, 
as  manganese-blende,  in  hexagonal  crystals,  S.G. 
3'95.  Produced  by  heating  together  MnO  or 
MnCO,  and  S,  not  by  heating  S  with  Mn.  Also 
formed  by  heating  Mn  in  CS^  (Gautier  a.  Hallo- 
peau,  C.  R.  108,  806) ;  also  by  heating  various 
Mn  compounds  in  H,S  (Carnot,  Bl.  [2]  32,  162). 
Sidot  (J.  1868.  229)  obtained  MnS  in  hexagonal 
crystals  by  heating  the  amorphous  substance  in 
a  stream  of  H^S.    MaS  is  ppd.  from  solutions  of 
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Mn  salts  by  NH^  sulphide,  as  a  pale  buff-coloured 
amorphous  solid,  which  quickly  oxidises  in  air; 
if  this  pp.  is  rapidly  dried  and  then  warmed  in 
H^S,  pure  MnS  is  obtained.  MnS  is  a  greenish 
solid ;  decomposed  by  weak  acids,  e.g.  acetic  acid, 
with  evolution  of  H.,S.  Heated  in  air,  SO.^  is 
evolved  and  Mn^O^  remains  (P.  W.  Hofmann, 
D.  P.  J.  181,  364).  Heated  in  H,0  vapour,  H.,S 
and  H  are  given  off  and  Mn304  is  formed.  MnS 
is  slowly  decomposed  by  CI  with  formation  of 
MnCL  and  S,C1,. 

There  appear  to  be  two  forms  of  MnS  ob- 
tainable by  ppn.  from  Mn  salts  by  NH^  sulphide: 
the  pp.  from  cone.  MnCljAq  or  BlnSOjAq  is  rose- 
coloured  ;  if  NHjCl  is  present  the  pp.  is  greenish 
and  consists  of  small  8-sided  plates.  The  green 
sulphide  is  not  produced  when  K,S  or  Na.^S  is 
used  as  pptant.  (Fresenius,  J.pir.  82,  265  ;  Muck, 
Z.  1869.  580  ;  de  Clermont  a.  Guyot,  Bl.  27, 353  ; 
Geuther,  Z.  1865.  347).  The  rose-coloured  sul- 
phide is  said  to  be  changed  to  the  green  sulphide 
by  heating  with  a  little  water ;  but  it  may  be 
heated  to  305°  with  much  water  without  changing. 
The  change  from  rose  to  green  is  accomplished 
by  heating  with  NH^Aq  to  250*^  in  a  closed  tube, 
and  the  reverse  change  by  heating  in  NH3  gas. 
The  rose  sulphide  is  not  changed  by  heating 
alone  to  250°  but  in  presence  of  H.,S  the  green 
sulphide  is  formed  at  220°  (De  C.  a.  (i.,l.c.).  The 
green  sulphide  is  thought  by  Muck  to  be  an 
oxysulphide  of  Mn. 

Double  c  ompound,  3MnS.K„S.  Obtained 
by  heating  a  mixture  of  1  pt.  dry  MnSO^,  |  pt. 
lamp-black,  and  3  pts.  K.CO3  and  S,  and  treat- 
ing the  fused  mass  with  water  ;  the  compound 
remains  insoluble  in  water,  forming  small  lustrous 
dark-red  tablets  (Voelcker). 

Manganic  sulphide,  MnSj.  Occurs  native  as 
liauerite,  in  large,  brown-black,  lustrous,  regular 
octahedra,  S.G.  3-463.  Said  to  be  obtained  as  a 
red  amorphous  powder,  by  heating  MnSO^Aq 
with  solution  of  K  polysulphides  to  160°-180° 
in  a  closed  tube  (Senarmont,  /.  pr.  51,  385). 
Not  changed  in  air  ;  decomposed  by  acids. 

Manganese,  sulphocyanide  of,  v.  vol.  ii.  p. 
850.  M.  M.  p.  M. 

MANGANITES.  Salts  in  which  MnO„  acts 
as  the  acidic  radicle;  v.  Manganese  peroxide. 
Reactions  12,  under  Manganese,  Oxides  and 
hydratcd  oxides  of,  p.  183. 

MANGANOCYANIDES  v.  vol.  ii.  p.  342. 

MANGOSTIN  C.,„H,,„05.  [c.  190°].  Contained 
in  the  husk  of  the  fruit  of  Garcinia  mangostana. 
The  dry  husks  are  boiled  with  water  to  extract 
tannin,  then  treated  with  hot  alcohol,  and  the 
alcoholic  extract  left  to  evaporate.  The  man- 
gostin  which  is  deposited  is  dissolved  in  alcohol 
and  ppd.  by  lead  subacetate.  The  pp.  is  decom- 
posed by  water  and  the  mangostin  finally  crys- 
tallised from  dilute  alcohol  (Schmid,  A.  93,  83). 
Thin  golden  laminiE  without  taste  or  smell. 
Insol.  water,  v.  sol.  alcohol  and  ether.  Warm 
dilute  acids  dissolve  it  without  alteration.  Hot 
cone.  HNO3  gives  oxalic  acid.  Alkalis  dissolve 
it  with  yellowish-brown  colour.  Eeduces  chloride 
of  gold  solution.  FeCl3  gives  a  dark  greenish- 
black  solution,  decolourised  by  acids.  Its  solution 
is  not  ppd.  by  any  metallic  salt  except  lead  sub- 
acetate.— (C.,„H„,0.,)j5Pb0  (dried  at  100°) ;  ppd. 
by  adding  alcoholic  lead  acetate  and  ammonia  to 
an  alcoholic  solution  of  mangostin. 
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MANNITE  C,H,  A  i.e. 
CH,(uii).('ii(oir  ).cH(Oii).cjr(on).cn(on).nTT,(on). 
Mol.  w.  18'J  (181  by  Kaoult's  metliod,  Brown  a. 
Mon-is,  C.  J.  53,  Gl'U).  [105°J.  S.G.  1-5.  Md 
=  --25.  S.  15-0  at  18°  (Berthelot,  A.  Ch.  [3] 
47,  301) ;  13  at  14°  (Krusemann,  B.  9,  1467) ;  16 
at  lG-.5°  (Wanklyn  a.  Erlenmeyer,  J.  1862.  480). 
S.  (alcohol)  -07  at  14°.  H.C.  v.  728,200.  H.C.  p. 
728,500  (Berthelot  a.  Vieille,  Bl.  [2]  47,  8(i8 ; 
A.  Ch.  [6J  10,  456).  H.F.  318,500  (B.  a.  V.) ; 
287,000  (VonKechenberg). 

Occurrence. — Discovered  by  Proust  {A.  Ch. 
[1]  57,  143).  Occurs  to  the  extent  of  30  to  GO 
p.c.  in  manna,  the  dried  juice  which  exudes 
from  the  manna  ash  [Fraxinus  Ornub).  Maunite 
occurs  in  many  other  plants,  e.rj.  :  the  roots  of 
Aconitum  naiKlliis  ;  celery,  Apium  graveolens  ; 
Meum  athamanticum  ;  OLnanthe  crocata  ;  Pohj- 
liod'utm  vulgare;  Scorzoucra  hispanica,  and 
Trilicum  rcijcns  ;  and  in  the  root-bark  of  Tunica 
(jranatum.  Mannite  also  occurs  in  the  bark 
of  Canclla  alba  (8  p.c.),  and  of  Fraxinus 
excelsior ;  in  the  leaves  and  young  twigs  of 
Syringa  vulgaris ;  in  the  leaves  of  Ligus- 
trum  vulgare  and  of  Cocos  nucifcra,  and  in  the 
fruit  of  Lauius  Pcrsca  and  of  Cactus  opunlia. 
Mannite  also  occui's  in  Laminaria  saccJiarina, 
in  olives,  and  in  several  fungi,  e.g. :  Lactarius 
vellercus,  L,  turpis,  L.  prjrogalus,  and  L.  palli- 
clus.  Agaricus  integer  contains  20  p.c.  of  its  dry 
substance.  It  also  occurs  in  the  cambium  layer 
of  Co w/(.'rcg  (Pay en,  A.  12,  60;  Meyer  a.  Eeiche, 

A.  47,  234;  Stenhouse,  A.  51,  349;  Knop  a. 
Schnedermann,  A.  49,  293  ;  Dopping  a.  Schloss- 
berger,  ^.  52,  117;  Miintz,  C.  R.  76,649;  82, 
210 ;  Smith,  J.  1850,  535  ;  Koussin,  J.  1851, 
550;  Ludwig,  J.  1857,  503;  De  Luca, /.  1861, 
740 ;  1862,  505  ;  Thorner,  B.  12,  1635  ;  Eeinsoh, 
J.  1863,  612;  Bourquelot,  C.  B.  108,  568; 
Kachler,  M.  7,  410). 

Formation. — 1.  In  the  lactic  fermentation  of 
sugar  (Liebig,  J.  1847,  466  ;  Pasteur,  /.  1857, 
611 ;  Dragendorff,  Ar.  Ph.  [3]  15,  47).— 2.  In  the 
viscous  fermentation  of  sugar,  100  pts.  of  sugar 
yielding  51  pts.  mannite  and  46  pts.  gum  (Pas- 
teur, J.  1861,  728).— 3.  In  the  spontaneous  fer- 
mentation of  the  juice  of  the  sugar-cane  in 
tropical  climates  (Marcano,  C.  R.  108,  955). — 
4.  By  reducing  glucose,  htvulose,  or  invert-sugar 
with  sodium-amalgam  (Linnemann,  yl.  123, 136; 
Dewar,  P.  M.  [4]  39,  345 ;  Bouchardat,  Bl.  [2] 
16,  38  ;  Krusemann,  B.  9,  1465  ;  Scheibler,  B. 
16,  3010).— 5.  By  reducing  mannose  (E. Fischer, 

B.  21,  1808),  or  '  glucosone  '  (E.  Fischer,  B.  22, 
94),  with  sodium-amalgam. — 6.  From  the  dilac- 
tone  of  meta-saccharic  acid  by  treating  with 
water  and  sodium-amalgam  (3  p.c),  acidifying 
with  HoSO,  (Kiliani,  B.  20,  2714;  v.  L.iivo- 
UANNiTi^,  infra). 

Preparation. — 1.  Manna  is  extracted  with 
boiling  dilute  alcohol,  and  the  crystals  which 
separate  on  cooling  are  recrystallised  from 
water. — 2.  Manna  (2  pts.)  is  boiled  with  water 
(1  pt.)  after  addition  of  a  little  white  of  egg. 
The  crystals  which  separate  from  the  filtrate  are 
boiled  with  water  (6  Y>ta.)  to  which  some  animal 
charcoal  has  been  added,  and  the  filtrate  is 
allowed  to  crystallise  (Ruspini,  A.  65,  203). 

Properties. — Needles  or  four-sided  prisms. 
V.  sol.  water,  v.  si.  sol.  alcohol,  insol.  ether.  An 
aqueous  solution,  does  not  become  syrupy  on 


spontaneous  evaporation  (difference  from  sugar). 
Only  slightly  sweet  to  the  taste.  It  has  little, 
if  any,  action  on  light,  but  if  borax  be  added  to 
the  solution  it  becomes  dextrorotatory.  Thus 
in  a  10  p.c.  solution  containing  12-8  g.  borax 
a  =  -f  22-5°,  so  that  [a]„  =  c.  +  225°  (Vignon,  A.  Ch. 
[5]  2, 433  ;  C.  R.  77, 1191 ;  Miintz  a.  Aubin,  C.  R. 
83,  1213  ;  Pasteur,  C.  B.  77,  1192;  Bouchardat, 
G.  R.  80,  120  ;  84,  34).  Arsenic  acid  slowly  de- 
velops la;vorotation  in  a  solution  of  mannite. 
Salts  of  the  alkalis  and  alkaline  earths  develop 
dextrorotation.  I'ree  alkalis  render  the  solu- 
tion tevorotatory.  A  solution  containing  8  g. 
mannite  and  8  g.  NaOH  in  100  c.c.  gives 
a=— 3'4°,  so  that  [a]u=— 42°.  A  solution  of 
12  g.  mannite  and  4  g.  sodium  tungstate  made 
up  to  100  c.c.  shows  0=  -f  0°40'  (Klein,  CP.  89, 
484).  These  rotations  vary  with  the  amount  of 
dissolved  substances.  The  mannite  may  be  re- 
covered from  these  solutions  without  having 
undergone  any  change  in  optical  properties. 
Mannite  renders  a  borax  solution  acid,  forming 
boracic  acid  and  sodium  metaborate  (Dunstan, 
Ph.  [3]  13,  257  ;  14,  41  ;  Lambert,  C.  R.  108, 
1016).  Maunite  does  not  reduce  Fehling's  solu- 
tion. It  hinders  the  ppn.  of  ferric  and  cuprio 
salts  by  potash.  It  is  not  turned  brown  by  boil- 
ing KOHAq.  With  a  solution  of  ammonio- 
sulphate  of  copper  it  gives  a  blue  pp.,  sol.  in 
ammonia,  forming  a  blue  solution  which  is  not 
affected  •  by  boiling  (Guignet,  C.  R.  109,  528, 
645).  Mannite  does  not  reduce  boiling  solutions 
of  silver  or  mercurous  nitrates,  of  HgCl,,  or  of 
chloride  of  gold  ;  but  it  reduces  Ag.^0  and  silver 
acetate  (Hirzel,  A.  131,  50).  When  alcohol  is 
added  to  a  solution  of  mannite  mixed  with  lime, 
strontia,  or  baryta-water,  pps.  (C„H|^0„),3Ca0, 
(C,H,,0J,Sr0,  and  (C,H,,0,).,Ba0  are  formed 
(Hirzel,  A.  131,  50;  cf.  Ubaldini,  A.  Oh.  [3]  67, 
213).  Ammoniacal  lead  acetate  gives  a  pp.  On 
adding  to  an  aqueous  solution  of  mannite  (1  mol.) 
and  of  lead  nitrate  (2  mols.)  sufficient  ammonia 
to  neutralise  two-thirds  of  the  nitric  acid  present 
in  the  salt,  a  voluminous  white  pp.  separates, 
which,  if  titered  off  and  dried  over  calcium 
chloride,  forms  a  white  crystalline  powder 
C„H„0,Pbj(N0J,2H,0,  S.  I'lO  at  14°  ;  decom- 
posing with  explosion  on  heating,  and  separated 
into  its  constituents  on  long  boiling  with  water 
and  by  carbonic  anhydride  with  formation  of  lead 
carbonate  (Smolka,  M.  6,  198). 

Reactions. — 1.  Mannite  begins  to  sublime  at 
c.  200  ;  in  a  sealed  tube  it  is  unaltered  at  250°. 
At  280^  it  splits  up  into  water  and  mannitan 
C„H|.^0,,.  When  distilled  in  vacuo  it  yields 
isomanniat.  C„H|„0^.— 2.  A  mixture  of  HNOj 
and  H^SOj  forms  the  nitrate,  so-called  'nitro- 
mannite  '  (Flores  Domonte  a.  Menard,  J.  1847, 
1145). — 3.  Nitric  acid  oxidises  it  to  saccharic, 
raccmic,  and  oxalic  acids,  no  mucic  acid  being 
formed  (Backhaus,  J.  1860,  622;  Carlet,  J.  IK'U, 
367). — 4.  Boiling  HIAq  gives  scc-hexyl  iodide 
(Wanklyn  a.  Erlenmeyer ;  Domac,  M.  2,  309  ; 
cf.  Le  Bel  a.  Wassermann,  C.  R.  100,  1589).— 

5.  Boiling  cone.  HClAq  slowly  forms  mannitan. — 

6.  Potash-fusion  yields  formic,  acetic,  and  pro- 
pionic and  oxalic  acids  and  acetone  (Gottlieb,  A. 
52, 122). — 7.  On  oxidation  with  KMnO  ,  in  alkaline 
solution  it  gives  oxalic  acid,  formic  acid,  a  little 
tartaric  acid,  a  sugar  which  reduces  Fehling's 
solution,  and  orytliric  acid  C^H,Oi,  which  forma 
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the  salts  CaA'.,  •2aq,BaA'„2aq,  andC^H^BaO^'iaq  ' 
(Hecht  a.  Iwig',  B.  14,  1760  ;  19,  468  ;  cf.  Pabst, 
C.  R.  91,  728,  who  states  that  he  obtained  a 
dibasic  acid  O^HgOj,  which  he  names  dioxyiso- 
citric  acid). — 8.  Air  and  platinum  black  yield 
mannitic  acid  CjHuO,  and  mannitose  CjH,„Og. — 
9.  MnO,  and  HoSOj  give  formic  acid  and  acrolein 
(Backhaus). — 10.  When  mannite(2pts.)  is  heated 
with  80  p.c.  formic  acid  (5  pts.)  for  8  hours  a 
mixture  of  formyl  derivatives  of  mannitan  ap- 
pears to  be  formed.  This  mixture  yields  on  dis- 
tillation CO,  CO.,,  isomannide  C|jH|„Oj,  a  liquid 
C,,H,„0.,  (?)  (157=" at  17  mm.)  and  a  liquid  C,H,0 
(108°),  S.G.  I  -9396  ;  Md  =  - 168°  ;  almost  insol. 
water,  and  smelling  like  a  carbamine  and  mustard 
oil  (Fauconnier,  C.  B.  100,  914  ;  cf.  Henninger, 

B.  7,  264). — 11.  Distillation  with  oxalic  acid 
.yields  formic  acid,  a  formyl  derivative  of  mannite 
or  of  mannitan  being  probably  first  formed  (Lorin, 
Bl.  [2| 24, 487).— 12.  Electrolysis  of  a  solution  of 
mannite  acidulated  by  HjSOj  yields  hydrogen, 
CO.^,  CO,  oxygen,  tri-oxy-methylene  (?  formic 
paraldehyde  or  mannitose),  formic  acid,  oxalic 
acid,  and  a  small  quantity  of  an  acid  whose 
calcium  salt  is  OglljCaOg  2aq.  This  acid  having 
reducing  properties  may  be 

C0.,H.C0.(CH.0H)3.C0.,H 
(Kenard,  A.  Ch.  [6]  17,  316).— 13.  PCl^  gives 
tetra-chloro-hexinene  (Bell,  B.  12, 1273).— 14.  PL 
forms  methylene  iodide  (Butlerow,  ^.111, 247). — 
15.  Organic  acids  {e.g.  acetic  and  butyric)  heated 
with  mannite  at  200°  form  alkoyl  derivatives  of 
mannitan.  —  10.  Mannite  heated  with  water 
suffers  no  change  below  280°,  but  at  that  tem- 
perature a  viscid  product  is  got  containing  '  man- 
nitic ether'  Ci^H^uO,,  ([«]]=  —  5'6)  and  'manni- 
tone,'  a  crystalline  isomeride  of  mannitan.  Both  [ 
bodies  are  reconverted  into  mannite  by  heating 
with  water  at  295°  (Vignon). — 17.  Mannite  does 
not  react  when  heated  with  acetic,  valeric,  or 
benzoic  aldehydes  (Lochert,  A.  Ch.  [6]  16,  65). 
But  when  acetic  aldeltyde  is  passed  into  a  solu- 
tion of  mannite  in  HjSOj  or  HClAq  the  alde- 
hyde is  absorbed  and  there  is  formed  a  compound 
crystallising  in  needles  [174°] ;  insol.  cold  water. 
S.  1  at  95°.  It  is  si.  sol.  cold,  v.  sol.  hot,  alcohol. 
Boiling  dilute  (2  p.c.)  H.,SOj  resolves  it  into 
aldehyde  and  mannite.  Paraldehyde  gives  the 
same  compound.  When  a  mixture  of  acetic  and 
benzoic  aldehydes  is  used  the  above  product  is 
formed  first (Meunier,  C. JR.  108, 408).— 18.  When 
a  mixture  of  mannite  (10  g.),  absolute  alcohol 
(20  g.),  and  fused  ZnCL  (5  g.)  is  saturated  with 
HCl,  left  for  two  days,  and  then  mixed  with 
benzoic  aldehyde,  there  is  formed  '  tribenzoic 
mannitoid '  C,H,03(C,H60)3  [207°].  This  crystal- 
lises from  benzene,  and  is  insol.  water,  si.  sol. 
alcohol.  It  is  not  affected  by  boiling  alcoholic 
KOH,  but  dilute  H.,S04  yields  mannite  and 
benzoic  aldehyde  (Meunier,  C.  B.  106,  1425, 
1732).  A  solution  of  mannite  in  HClAq  or 
II.,SO.,  also  reacts  with  benzoic  aldehyde  (Meunier, 

C. 'iJ.  107,  910).— 19.  A  solution  of  mannite  in  al- 
cohol containing  ZnOl,  and  saturated  with  HCl 
reacts  with  BzCl,  forming  di-benzoyl-mannide 
C„H„0.,(0Bz)2  [132°]  (Meunier,  C.  B.  107,  340). 
20.  Valeric  aldehyde,  ZnCljandHCl  convert  man- 
nite in  alcoholic  solution  into  C|;H803(C3H|„0)3, 
•which  is  deposited  as  silky  needles  [91°] 
(Meunier). — 21.  l^oX  fermented  by  yeast.  In  con- 
tact with  water,  chalk,  and  cheese  at  40°  it  gives 


alcohol,  carbonic,  lactic,  butyric,  and  acetic  acids, 
and  hydrogen,  but  no  sugar  or  glycerin  (Berthelot, 
J.  1856,  664).  When  the  fermentation  is  induced 
by  a  slit  testicle  a  fei'mentible  sugar  is  produced. 
Upon  fermentation  by  Schizomycetes  in  presence 
of  CaC03  and  ammonium  phosphate  there  is 
formed  alcohol,  n-butyl  alcohol,  butyric,  lactic, 
acetic,  hexoic,  and  succinic  acids  (Fitz,  B.  10, 
281  ;  11,  43).  Bacillus  btityricus  gives  similar 
products.  Under  other  conditions  formic  acid  i3 
among  the  products  of  fermentation  (Fitz,  B.  11, 
1895;  15,  876;  16,  845).— 22.  Heating  with 
phenyl  cyanate  forms  C5H8(OH)(O.CONHPh). 
[260°]  (Tessmer,  B.  18,  968). 

Pentanitrate  C„Hs(ON02)50.  Penta- 
nitroxyl  derivative.  [79°].  S. -2  at  60°.  S. 
(alcohol,  S.G.  -81)  160  at  12-8 =.  S.  (ether)  130  at  9°. 
Formed,  together  with  nitro-mannitan,  by  pass- 
ing NH3  into  an  ethereal  solution  of  the  hexa- 
nitrate  (Tichanovitch,  J.  1864,  582).  Long 
needles.  Dextrorotatory.  Explodes  when  struck, 
and  also,  more  feebly,  when  heated.  Ammonium 
sulphide  reduces  it  to  mannite. 

Hexanitrate  G^y,{0'&0.^fi.  Nitro-man- 
nite.  Mol.  w.  452.  [113°]  (Socoloff).  S.G.  2 
1-604.  S.  (alcohol  of  S.G.  -81)  3  at  12-8°.  S. 
(ether)  5  at  9°  (Tichanovitch).  a=  -I-12-4  in  a 
3  p.c.  solution,  so  that  [a],,  =  +  400°  (Miintz  a. 
Aubin).  Prepared  by  treating  mannite  (1  pt.) 
with  HNO3  (5  pts.  of  S.G.  1-5)  at  0°,  and  adding 
HjSOj  (10  pts.).  The  product  is  collected  on  a 
filter,  washed  with  water  and  aqueous  Na^CO^, 
and  recrystallised  from  alcohol  (Domont  a. 
Menard,  1847,  1145;  Sobrero,  A.  64,  397; 
Strecker,  A.  73,  62  ;  Socoloff,  J.  B.  11,  136). 
Beautiful  white  needles,  insol.  water,  sol.  alcohol 
and  ether.  Explodes  violently  on  being  struck — ■ 
it  also  explodes  when  suddenly  heated  ;  but  if 
carefully  heated  it  may  be  decomposed  without 
explosion.  Ammonium  sulphide  converts  it  into 
mannite  (Dessaignes,  A.  81,  251).  Iron  and 
acetic  acid  and  HIAq  also  convert  it  into  man- 
nite (Bechamp,  A.  Ch.  [3]  46,  354  ;  Mills,  J. 
1864,  584).  NH.J  passed  into  its  ethereal  solu- 
tion forms  crystalline  CgH„0(NH2)4  (Tichano- 
vitch). 

Di-stilphuric  acid  CsH8(S0^H).,(0H)4. 
From  mannite  and  cone.  H„S0j  (Favre,  B.  J, 
25,  560).  The  free  acid  is  decomposed  by  boil- 
ing water.  It  gives  no  pp.  with  BaCl.^  or  CaClj. — 
PbAH,oS..O,,2PbO  :  insoluble  pp. 

Tri-sulphuric  acid  C,'R„{SOJI).,(OJI),. 
From  mannite  and  cone.  HjS04  (Knop  a. 
Schnedermann,  A.  51,  135).  Both  the  acid  and 
its  salts  are  decomposed  by  water  into  mannite 
and  H^SOj. — NajA'". — K^A"' :  deliquescent 
gummy  mass  ;  insol.  alcohol. — Ba3A"'2 :  crystal- 
line powder,  sol.  water,  insol.  alcohol. — Pb3A'2 : 
amorphous  deliquescent  mass. 

Tetra-sulphtiric  acid 
C„H,(S04H)j(0H).,  [a]n=+9°.  Obtained  when, 
in  the  preparation  of  the  hexa-sulphuric  acid, 
the  neutralisation  with  BaCOj  is  delayed  for  two 
days.— Ba2A'^. 

Hexa-siilphuric  acid  CJI^i^OJI)^. 
[o]j,= -1-24°.  Formed  by  adding  mannite  in 
small  portions  to  chloro-sulphuric  acid  (CISO3H), 
The  product  is  dropped  upon  ice,  and  the  ice- 
cold  solution  neutralised  with  BaCOj— 
BajA"  5aq.  When  alcohol  is  added  to  its  solu- 
tion this  salt  is  thrown  down  as  an  oil,  which 
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presently  changes  to  a  crystalline  mass  insol. 
water.  The  other  salts  are  very  soluble,  and  do 
not  behave  tluis  (Claesson,  J.  pr.  [2]  20,  10). 

Boric  acid.  When  mannite  (4  pts.)  is 
Iieatcd  with  boric  acid  (3  pts.)  for  eight  hours  at 
145°,  and  the  product  is  dissolved  in  water  and 
neutralised  by  iiaCO^,  a  filtrate  is  obtained  which 
deposits  barium  borate  on  evaporating,  after 
which  alcohol  gives  a  pp.  which,  when  dried  at 
100'^,  has  the  composition  (C^H|.|B.,Os,).,Ba 
(Klein,  Bl.  [2]  29,  3G3). 

Hcxa-acetyl  derivative  CgHsfOAc),.. 
[119°].  [a]„=  + 18°  (Bouchardat,  C.  B.  84,  34). 
From  mannite  (18  jJts.)  and  Ac.^O  (80  pts.)  at 
180°,  with  or  without  addition  of  a  little  ZnClj 
(Bouchardat,  A.  Ch.  [5]  0,  107  ;  Schiitzenberger, 
A.  100,  94;  Franchimont,  B.  12,  2059).  Limit 
of  ethcrification  from  mannite  (1  mol.)  and 
HOAc  (6  mols.):  2G-4  (Menschutkin,  B.  13, 
1814).  Trimetric  crystals  (from  HOAc).  Insol. 
water,  cold  alcohol,  and  ether,  si.  sol.  hot  alco- 
hol. Dextrorotatory.  May  be  sublimed  in  a 
current  of  CO.,. 

Panta-henzoyl  derivative 
C„H„(OBz),(OH).   [c.  80°].  From  mannite  (3  g.), 
wat(5r  (15  g.),  BzCl  (20  g.),  and  NaOHAq.  Tiie 
product  is  extracted  with  ether  (Skraup,  M.  10, 
394).    Amorphous  mass. 

Hexa-honzoyl  derivative  C|iH„{OBz)|.. 
[149°].  From  the  preceding  and  BzCl.  Crystal- 
line grains,  v.  si.  sol.  alcohol. 

Mannite  dichlorhydrin  C„H^(0H),C1,.  Di- 
chloro-telra-oxy-ltexanc.  [174°].  S.  4-5  at  14°. 
[a]|,  =  —3-7.  Formed  by  heating  mannite  (1  pt.) 
with  cone.  HClAq  (0  pts.)  at  100°  for  eight  hours 
(Boncliardat,  C.  B.  75,  1187;  70,  1550;  Bl.  [2] 
19,  199).  Formed  also  by  heating  isomannide 
with  fuming  PIClAq  at  100°  in  sealed  tubes 
(Faucoimier,  Bl.  [2]  41,  119).  Prepared  by 
heating  mannite  (1  pt.)  with  fuming  HClAq  (10 
pts.)  at  106°  ;  evaporating  at  low  temperatures; 
dissolving  the  crystals  in  water :  filtering  the 
solution  through  animal  charcoal ;  and  re- 
crystallising  from  hot  alcohol  (Siwolobotf,  A. 
233,  3G8). 

Properties. — Monoclinic  crystals.  Lrevoro- 
tatory.  Its  aqueous  solution  is  neutral  and 
tasteless,  and  is  not  ppd.  by  AgNO.,.  Insol. 
alcohol  and  ether.    Decomposed  on  fusion. 

Beactions. — 1.  Boiling  water  or  cone.  NaOHAq 
rapidly  convert  it  into  C,Hi,0(OH),Cl.— 2.  A 
mixture  of  HNO^  and  H.^SO.,  gives 
C|;H^(0N0^),,C1._„  which  crystallises  from  hot 
alcohol  in  needles  [145°],  insol.  water. — 3.  So- 
dium-amalgam  removes  HCl  in  two  stages, 
forming  mannitan  chlorhydrin,  and  finally  (;8)- 
mannide  [119°]. 

Mannite  dibromhydrin  CJI,(0II),Br.,.  [178°]. 
Obtained  by  heating  mannite  with  cone.  HBrAq 
for  2  hours  at  100°  (Bouchardat,  A.  Ch.  [5]  6, 
120).  Small  colourless  plates  (from  hot  water). 
Decomposed  on  fusion.  Insol.  cold  water,  al- 
cohol, and  ether.  Converted  by  a  mixture  of 
HNO.,  and  H.SOj  into  C„H3(0N0,,)jBr,,,  which 
crystallises  in  long  needles,  sol.  hot  alcohol, 
insol.  water. 

Mannitan  CJI,„0,  i.e.  C,H,0(OH),.  First 
anhyilride  of  viannite.  According  to  Alechin 
(J.  li.  10,  383)  the  various  mannitans  described 
below  are  mixtures  of  isomannide  and  other 
bodies. 


(ft)  BcrlheloVs  mannitan  C,,n,.0,,.  Obtained 
in  small  quantity  by  heating  mannite  at  200°. 
A  better  method  is  by  protracted  boiling  of  man- 
nite with  cone.  HClAq  (Berthelot,  A.  Ch.  [3] 
47,  300).  Slightly  sweetish  syrup.  Differs  from 
mannite  in  being  soluble  in  absolute  alcohol. 
Y.  sol.  water,  insol.  ether.  Slightly  dextroro- 
tatory (Bouchardat,  A.  Ch.  [5]  0,  102).  When 
exposed  to  the  atmosp)here  it  is  partially  recon- 
verted into  mannite.  Boiling  alkalis  or  dilute 
acids  accelerate  the  change.  Above'  140°  it  partly 
volatilises. 

(6)  Vifinon'sviannitanGJI,..0,,.  [a]j  = -(- 3G-5°. 
Prepared  by  heating  mannite  for  an  hour  or  two 
with  half  its  weight  of  water  at  295°.  Also  liy 
heating  mannite  (2  pts.)  with  cone.  H^SO,,  (1  pt.) 
at  120°,  saturating  with  BaCO.,,  exhausting  with 
alcohol,  and  evaporating  (Vignon,  A.  Ch.  [5]  2, 
4.33).  Deliquescent  mass,  v.  e.  sol.  water  and 
absolute  alcohol,  insol.  ether.  Docs  not  ferment 
with  yeast.  Boiling  dilute  HjSO,  or  baryta- 
water  does  not  reconvert  it  into  mannite.  A  mix- 
ture of  mannitan  (1  pt.),  HoSO^  (10  pts.),  and 
HNO,  (4^  pts.  of  S.G.  1-5)  forms  in  the  cold 
C^H(,0,^(OH)(ONO.J,  which  is  obtained  on  pouring 
into  water  and  extracting  with  ether.  It  is  dex- 
trorotatory, [a]j  =  -f  53°. 

(c)  Virjnon's  mannitone  GJIy.O,^.  [a]j=— 25°. 
Obtained  by  heating  mannite  with  water  for  3 
hours  at  280°  and  extracting  the  viscid  product 
with  alcohol  (Vignon,  A.  Ch.  [5]  2,  433).  Crys- 
tals (from  alcohol).  Has  a  sweet  taste.  La?vo- 
rotatory.  Does  not  reduce  Fehling's  solution. 
In  the  preparation  of  this  body  the  syrupy 
mother-liijuor  yields  a  viscid  mass,  which  appears 
to  be  the  anhydride  of  mannite  or  'niannitic 
ether'  C|;H._,|-0._,,  ;  it  does  not  reduce  Fehling's 
solution,  and  is  liBvorotatory,  [a]j  =  -5-6°.  This 
mannitic  ether  is  not  converted  into  mannite  or 
mannitan  by  boiling  dilute  acids  or  alkalis. 

(d)  Crystalline  mannitan  Or^Hi-^O^.  S.  25  at 
15°.  When  Berthelot's  mannitan  is  allowed  to 
stand  for  some  months  in  a  dry  atmosphere  it 
deposits  a  solid  variety  (Bouchardat).  This 
crystallises  in  monoclinic  tables.  It  is  strongly 
laavorotatory.  SI.  sol.  cold  alcohol.  Boiling 
water  quickly  converts  it  into  mannite.  This 
variety  of  mannitan  is  probably  identical  with 
Vignon's. 

Mannitan  tetra-nitrate  C,H,,0(0N0a1|. 
Precipitated  by  adding  water  to  the  alcoholic 
mother-liquor  from  which  mannite  pentanitrate 
has  separated  (Tichanovitch,  J.  1804,583).  Syrup, 
V.  sol.  alcohol  and  ether,  insol.  water.  Explodes 
when  struck.  Alcoholic  KOH  converts  it  slowly 
into  syrupy  mannitan. 

Di-acetyl  derivative  C^H,0(OH),(OAc),,. 
[a]  =  +  22-G.  From  mannite  and  HOAc  at  210° 
(Berthelot).  Mannite  dissolves  in  boiling  Ac.O, 
and  on  cooling  crystals  of  C,„H.,3AcO|o  separate. 
Further  action  of  Ac^O  yields  hexa-acetyl-man- 
nite  and  di-acetyl-mannitan  (Schutzenberger,  A. 
100,  74  ;  Grange,  C.  B.  08,  1320).  Extremely 
bitter  substance,  v.  sol.  water,  HOAc,  and  alcohol. 
Dextrorotatory.  Boiling  baryta-water  converts 
it  into  acetic  acid  and  mannitan. 

Tetra-acetyl  derivative  C,H„0(OAc)|. 
Formed,  together  with  hexa-acetyl-mannite,  by 
heating  mannite  with  Ac^O  at  180°  (Bouchardat, 
A.  Ch.  [5]  0,  110).  Amorphous  viscid  mass, 
which  partially  crystallises  on  long  standing. 
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Insol.  water,  v.  e.  sol.  alcohol,  etlier,  and  HOAc. 
Dextrorotatory.  Aqueous  alkalis  at  100°  de- 
compose it  into  acetic  acid  and  niannitan.  Ac^O 
forms  hexa-acetyl-mannite.  A  mixture  of  HNO3 
and  H2SO4  has  no  action  in  the  cold. 

Di-butyryl  derivative 
C,H„0(OC^H,0)..(OH).,.  From  mannite  and  bu- 
tvric  acid  at  200°  (Berthelot,  C.  B.  38,  673; 
A.  Ch.  [3]  47,  319).  Semi-solid,  partly  crystal- 
line, mass.  Insol.  water,  v.  sol.  alcohol  and 
ether. 

Tetra-butyr  yl  derivative 
C^H„0(0CjH,0)4.    From  mannite  and  excess  of 
butyric  acid  at  200°-250°.  Oil. 

Di-benzoyl  derivative 
C,H„0(OBz).(dH),.    From  mannite  and  HOBz 
at  200°  (Berthelot,  Chiinie  organique,  2,  193). 
Soft  resin  ;  v.  e.  sol.  alcohol  and  ether. 

Di-ethyl  derivative  C,H,0{OH).,{OEt),,. 
From  mannite,  KOH,  and  EtBr  at  100°  (iBerthe'- 
lot).  Syrup,  V.  b1.  sol.  water,  sol.  alcohol,  v.e. 
Bol.  ether. 

Mannitan  chlorhydrin  CjH^0(0H)3Cl. 
From  mannite  dichlorhydrin  by  boiling  for  two 
hours  with  100  pts.  of  water,  neutralising  with 
K.^C03,  evaporating,  and  extracting  with  ether 
(Bouchardat,  A.  Ch.  [5]  6,  118).  Solid  mass, 
V.  e.  sol.  water,  alcohol,  and  ether.  Dextroro- 
tatory. Cone.  HClAq  at  100°  reconverts  it  into 
mannite  dichlorhydrin.  Boiling  water  converts 
it  into  HCl  and  mannitan. 

Mannitan  dichlorhydrin 
C,H80{0H),CL,.     From  mannite  (1  pt.)  and 
fuming  HClAq  (15  pts.)  by  heating  for  3  days  at 
100°  (Berthelot,  J.  1856,  661).    Crystals,  sol. 
ether.    KOHAq  converts  it  into  mannitan. 

Mannitan  bromhydrin  GsH80(0H).,Br. 
From  mannite  dibromhydrin  by  boiling  with 
water.  V.  e.  sol.  water,  alcohol,  and  ether. 
Dextrorotatory. 

Mannide  Cg^I^fi^.  Second  anhydride  of 
mannite. 

(a)  Berthelot' s  mannide  CJii„0^.  (297'^-317°). 
Obtained  by  heating  mannite  with  butyric  acid 
at  200°-250°  (Berthelot,  A.  Ch.  [3]  47,  312; 
Liebermann,  B.  17,  874).  Thick  deliquescent 
syrup,  v.  e.  sol.  cold  water  and  alcohol.  Decom- 
poses partially  on  distillation.  In  contact  with 
the  air  it  partially  forms  mannite. 

(b)  (^).Mannide  C,H,„Oj.  [119°].  (212°  at 
16  mm.).  S.  150  at  15°.  S.  (alcohol)  27  at 
-16°  ;  7'3  at  12°.  Obtained  by  treating  mannite 
dichlorhydrin  with  sodium-amalgam  (Siwoloboff, 
A.  233,  368).  Prisms  ;  v.  e.  sol.  water  and  alcohol, 
insol.  ether.  Dextrorotatory.  Sublimes  at  14°, 
forming  long  needles.  Does  not  yield  mannite 
when  heated  with  water.  Air  and  platinum- 
black  oxidise  it,  forming  a  syrupy  liquid. 

(c)  Isomannide  C^^fi^  i.e. 

O  O 

/\  /\ 
CH  (OH).CH.CH.CH.CH.CH,.OH?  [87°].  (176° 
at  30  mm.).  (274°  at  760  mm.)  [a]^  =  91-4  in 
a  6  p.c.  aqueous  solution.  Obtained  by  distilling 
mannite  in  vacuo ;  the  product  being  fraction- 
ally distilled  in  vacuo  (Fauconnier,  C.  B.  95,  991). 
Prepared  by  boiling  mannite  (200  g.)  with  HGlAq 
(2,000  g.)  for  24  hours  ;  cooling,  filtering,  and 
distilling  in  vacuo.  The  distillate  is  allowed  to 
stand  for  a  fortnight,  extracted  with  cold  alco- 
hol, the  extract  distilled  in  vacuo,  and  the  frac- 


tion boiling  at  176°  recrystallised  from  alcohol 
(Fauconnier,  Bl.  [2]  41,  119).  Large  monoclinic, 
somewhat  deliquescent,  crystals.  Boils  at  274° 
with  partial  decomposition.  V.  e.  sol.  water,  m. 
sol.  alcohol,  si.  sol.  chloroform,  insol.  ether  and 
benzene.  Dextrorotatory.  Not  affected  by 
heating  with  water  at  160°.  By  heating  with 
fuming  HClAq  in  sealed  tubes  at  100'-'  for  25  days 
it  is  converted  into  mannite  dichlorhydrin 
CeHs(OH)jCl,,  [174°].  It  is  not  acted  upon  by 
POCI3,  by  bromine  in  the  cold,  or  by  sodium- 
amalgam. 

Di-formyl  derivative  C«H,0.>(OCHO),. 
[115°] .  (166°  at  18  mm.).  Small  plates,  si.  soL 
cold  water,  v.  sol.  alcohol,  sol.  ether. 

Acetyl  derivative  C^H,0.,(OH)(OAc). 
(186°  at  25  mm.).  From  isomannide  and  Ac^O. 
Colourless  oil ;  sol.  ether. 

Di-acetyl  derivative  CJIgp2(^^'^)-2- 
(198°  at  28  mm.).  From  isomannide  (1  pt.)  by 
boiling  with  Ac.,0  (3  pts.)  for  8  hours.  Viscid 
liquid,  with  bitter  taste.  Not  altered  by  further 
treatment  with  ACvO. 

Di-benzoyl  derivative  C„H|jO.,(OBz).,. 
[132°].  From  mannite,  alcohol,  ZnCl.,,  HCl,  and 
BzCl  (Meunier,  C.  B.  107,  346).  Monoclinic  or 
ti'iclinic  crystals  ;  v.  si.  sol.  water  and  cold  alco- 
hol, sol.  chloroform  and  benzene.  Not  decom- 
posed by  aqueous  acids  or  alkalis. 

Methyl  derivative  C,H,0.,(OH)(OMe). 
[48°].  (174°  at  24  mm.)  From  isomannide,  KOH, 
Mel,  and  a  little  water  at  150°.  Crystals. 

Ethyl  derivative  C6H80.,(0H)(0Et). 
(165°  at  17  mm.).  Formed  by  heating  mannite, 
EtI,  and  cone.  KOHAq  in  sealed  tubes  for  4 
hours  at  120°.  Colourless  mobile  liquid;  sol. 
water,  alcohol,  and  etlier. 

Isomannide  dichlorhydrin  C^Il/).fi\.,. 
[49°].  (143°  at  43  mm.).  From  isomannide 
(1  pt.)  by  warming  with  PCI5  (2  pts.).  White 
needles  or  plates ;  v.  sol.  ether,  m.  sol.  alcohol; 
insol.  cold,  sol.  hot,  water.  Has  a  strong  aro- 
matic odour  and  a  peppery  taste.  May  be  dis- 
tilled with  steam.  It  is  very  stable,  not  being 
attacked  by  alcoholic  KOH  at  150°,  by  PCl^  at 
125°,  or  by  sodium-amalgam. 

Anhydride  of  mannide  C,.,H|gO,  i.e. 
(C„H,0,.OH),,0  (?).    Deposited  on  standing  from 
a  sample  of  butyric  acid  (Geuther,  A.  221,  59). 
Gummy. 

Lsevo-mannite  C^H,jO„.  [164°].  Formed  by 
reducing  lasvo-mannose  with  sodium-amalgam. 
Globular  groups  of  fine  needles  ;  v.  sol.  water,  si. 
sol.  absolute  alcohol,  much  more  sol.  methyl- 
alcohol.  It  tastes  sweet,  and  does  not  reduce 
Fehling's  solution.  A  solution  of  this  mannite 
containing  borax  turns  the  ray  of  polarised  light 
to  the  left.  This  substance  is  probably  the  one 
obtained  by  Kiliani  {B.  20,  2714)  by  reduction  of 
the  double  lactone  of  metasaccharic  acid  (EmLl 
Fischer,  B.  23,  375). 

Inactive  mannite.  a-Acrite.  [168°].  Formed 
by  reducing  inactive  manuose  with  sodium- 
amalgam.  Small  prisms  (from  water),  v.  sol. 
water,  m.  sol.  hot  glacial  acetic  acid,  si.  sol. 
methyl  and  ethyl  alcohols.  It  is  easily  distin- 
guished from  ordinary  mannite  by  its  crystalline 
form  and  by  its  optical  inactivity.  A  solution 
containing  borax  remains  wholly  inactive.  This 
mannite  is  identical  with  (a)-acrite,  a  substance 
obtained  by  the  action  of  sodium-amalgam  on 
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(o)-acroso,  a  sugar  obtained  by  the  action  of 
alkalis  on  acrolein  dibromide  (Fischer,  B.  22, 
100).  By  oxidation  with  dilute  HNO.,  inactive 
mannose  is  formed  (Einil  Fischer,  B.  23,  383). 

The  mannites  may  be  distinguished  optically 
by  means  of  their  phenyl-hydrazides.  -1  g.  of  the 
phenyl-hydrazide  dissolved  in  1  c.c.  of  cold  cone. 
HClAq  and  5  c.c.  of  water  gives  in  a  tube  100  mm. 
long  a  rotation  of  +  1-2°,  - 1-2°,  and  0°,  with  the 
Iffivo-,  dextro-,and  inactive  mannite  respectively. 
In  the  course  of  3  or  4  hours  the  rotation 
vanishes,  the  phenyl-hydrazide  being  decom- 
posed by  the  HCl.  When  the  di-phenyl-dihy- 
drazide  is  used  1  g.  is  dissolved  in  warm  HOAc, 
cooled,  and  examined  in  a  100  mm.  tube.  It 
gives  a  rotation  of  +  0'85°,  —  0'85°,  or  0°  in  the 
case  of  the  huvo-,  dextro-,  and  inactive  com- 
pounds respectively.  The  dextro-  and  Ltvo- 
mannites  themselves  scarcely  exhibit  a  rotation, 
but  "15  g.  of  the  mannite  dissolved  in  5  c.c.  water 
containing  -37  g.  borax  exhibits  a  rotation  of 
•hO  H5'\  —  0'85°,  or  0",  according  as  the  mannite 
is  di'xtro-,  bevo-,  or  inactive  (Fischer). 

MANNITIC  ACID  C„H,,0,.  Prepared  by 
mixing  mannite  (2  g.)  with  platinum-black  (4  g.), 
moistened  with  water,  and  exposing  the  mixture 
at  30°  to  40°  to  the  air  for  3  weeks.  The  mass 
is  then  exhausted  with  water,  the  solution  ppd. 
by  lead  subacetate,  the  pp.  decomposed  by  Il.^S, 
and  the  solution  evaporated  in  the  cold  over 
ILSOj  (Gorup-Besanez,  A.  118,  257).  Gummy 
mass  ;  sol.  water  and  alcohol,  nearly  insol. 
ether.  It  is  a  strong  acid,  and  dissolves  zinc 
with  evolution  of  hydrogen.  It  begins  to  de- 
compose at  80°.  It  reduces  silver  nitrate  solu- 
tion and  hot  Fehling's  solution.  It  is  ppd.  by 
baryta  and  by  lime-water. — CaA"  :  amorphous 
powder,  ppd.  by  adding  alcohol  to  its  aqueous 
solution.— CuA" :  green  amorphous  mass  left  by 
evaporating  its  solution.  —  PbA":  granular.— 
Ag.,A" :  onrdy  pp. 

"mANNITINE  C„H,N,.  (170°).  Prepared  by 
distilling  a  mixture  of  mannite  (1  mol.)  and 
ammonium  chloride  (2  mols.).  The  distillate 
is  mixed  with  KOHAq  and  shaken  with  ether 
(Scichilone  a.  Denaro,  O.  12,  416  ;  Etard,  C.  li. 
92,  795).  Brown  oil,  with  strong  odour ;  sol. 
alcohol  and  ether,  ni.  sol.  water.  Gives  an 
orange-yellow  pp.  with  sodium  i^hosphomolyb- 
date,  a  reddish-yellow  pp.  with  iodine  in  KIAq, 
a  pink  pp.  with  HgCl..,  and  a  black  pp.  with  auric 
chloride.  Hypodermically  injected  it  produces 
diminution  of  the  cardiac  systole,  and  irregular 
respiration,  followed  by  insensibility  and  death. 

MANNITOSE  C„II,,,0,.  Produced,  together 
with  mannitic  acid,  by  the  atmospheric  oxida- 
tion of  mannite  in  the  presence  of  iilatinum- 
black  (Gorup-Besanez,  A.  118,  273).  Optically 
inactive.  Fermentable.  Reacts  like  glucose 
with  alkalis,  Fehling's  solution,  basic  bismuth 
nitrate,  and  NaoCO., ;  but  it  does  not  unite  with 
KaCl.  Its  alcoholic  solution  gives  with  alco- 
holic potash  a  pp.  of  (C,.H,.j0j;)J<:20.  Mannitose 
is  perhaps  identical  with  tevulose  (Dafert,  B.  17, 
22S  ;  19,  Oil). 

MANNONIC  ACIDS  C„II,.,0,. 

Inactive  mannonic  acid.  Lactone  C,iH,„0^. 
[15;')°].  Formed  from  inactive  mannose  by  oxi- 
dation with  bromine  (E.  Fischer,  B.  23,  376). 
Long  glittering  prisms,  grouped  in  stars  or 

Vol.  III. 


needles  (from  alcohol) ;  v.  sol.  hot  water,  si.  sol. 
hot  alcohol.  Has  a  sweet  taste  and  does  not 
reduce  F'ehling's  solution.  By  means  of  the 
strychnine  salt  it  can  be  split  up  into  dextro- 
mannonic  acid  and  arabinose-carboxylic  acid, 
the  strychnine  salt  of  the  latter  being  extremely 
si.  sol.  alcohol.  The  morphine  salts  may  also  bo 
employed,  morphine  dextro-mannonate  crystal- 
lising out.  Penicilliuvi  glmicitm  partly  decom- 
poses inactive  mannonic  acid,  liberating  some 
arabinose-carboxylic  acid  — Ca(C„H||0,).„  Groups 
of  slender  needles.  Less  soluble  than  calcium 
lo3vo-mannonate. 

Phenyl  hydrazide  C,,H,„N,0,,-  [230°]. 
Colourless  cubes,  g1.  sol.  hot  water,  v.  si.  sol.  al- 
cohol. Split  up  by  hot  baryta-water  into  phenyl- 
hydrazine  and  inactive  mannonic  acid. 

Dextro-mannonic  acid.  Formed  from  glu- 
conic  acid  by  heating  with  twice  its  weight  of 
quinoline  for  40  minutes  to  140°  (Eniil  Fischer, 
B.  23,  801).  I'ormed  also  as  above  and  by  oxi- 
dation of  dextro-mannose  by  bromine.  By  heating 
dextro-mannonic  acid  with  quinoline,  gluconic 
acid  is  formed.  For  this  purpose  20  g.  of  dextro- 
mannonic  acid,  5  g.  water,  and  40  g.  quinoline 
are  heated  to  140°for40  minutes.  The  unchanged 
mannonic  acid  is  separated  by  means  of  its 
brucine  salt.  Dextro-mannonic  acid,  like  the 
other  mannonic  acids,  when  liberated  from  its 
salts  condenses  at  once  to  the  lactone  CbHiuO^ 
[14!)°-153°].  Its  rotation,  [a]„  =  53-8,  is  equal 
and  opposite  to  that  of  the  lactone  of  arabinose- 
carboxylic  acid,  which  is  therefore  laivo-man- 
nonic  acid. 

Salts.— Ca(C„H„0;),.2aq.—SrA'„3aq,—BaA'2 
(dried  at  100°). 

Phenyl  hydrazide  C,.,H,8N,0s.  [216°J. 
Small  colourless  prisms,  v.  sal.  hot  water.  Do 
composed  by  hot  baryta-water  into  dextro-man- 
nonic acid  and  phenyl-hydrazine. 

Lsevo-mannonic  acid.  Lactone  CJ^I,„0,-. 
Arahimse  carhoxylic  acid..  [145°-150°J. 
[a]„=  —  54'8.  Formed  from  arabinosc  (y.  Ahabio 
Ai  ii)  and  SuGAR.s)  by  treatment  with  HCy  and  sa- 
ponification of  the  product  (Kiliani,  B.  19,  3033). 
Formed  also  from  inactive  mannonic  acid,  as 
above. 

MANNOSE  C.Hi  .Og  i.e. 

CHii.ciKiin  ).(:;H(OM).cii(OH).cii(nn).oir(Oii). 
Dcctro-vutnnose.  [a]i,=  +13°.  Formed  by  heat- 
ing 3  kilos  of  mannite  with  20  litres  of  water  and 
10  litres  of  HNO3  (S.G.  1-11)  in  the  water-bath 
with  shaking  to  40°-45°  until  a  test  portion 
rendered  neutral  with  soda  gives  a  thick  pale- 
yellow  pp.  of  the  hydrazide  with  phenyl-hydra- 
zine acetate.  The  whole  is  then  cooled  with 
ice  to  about  25°,  made  feebly  alkaline  willi 
crystallised  Na^COj,  acidified  with  acetic  acid, 
and  treated  with  1  kilo  of  phenylhydrazinc  dis- 
solved in  dilute  acetic  acid.  The  phenyl- 
hydrazide  crystallised  from  hot  water  is  con- 
verted into  the  sugar  by  solution  in  HCl  (S.G. 
1-19),  allowing  to  stand,  cooling,  filtering,  and 
neutralising  the  diluted  filtrate  with  pure;  car- 
bonate of  lead.  Tho  whole  is  again  filtered, 
made  alkaline  with  Ba(OH).,  and  shaken  with 
ether.  The  aqueous  solution  separated  from 
eliier  contains  the  sugar,  which  remains  as  a 
syrup  on  evaporating,  and  is  ppd.  from  absolute 
alcohol  by  ether  (Emil  Fischer  a.  Josef  Hirscli- 
berger,  B.  21,  1806;  22,  365).    Mannose  may 
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more  easily  be  got  from  vesetable  ivory  nuts,  v. 
Seminose  inf  ra. 

Properties. — Light-yellow  syrup,  with  sweet 
taste.  V.  sol.  water  and  alcohol.  Eeduces 
Fehling's  solution  ;  1  c.c.  corresponding  to 
•004307g.  of  mannose.  Turned  brown  by  heating 
with  20  p.c.  HClAq  ;  the  solution  then  containing 
Irevulic  acid.  Ferments  easily  with  yeast,  giving 
CO2  and  alcohol.  The  aqueous  solution  is  dex- 
trorotatory, but  less  so  than  glucose.  Sodium- 
amalgam  (2  p.c.)  reduces  mannose  to  mannite. 
Furfuraldehyde  is  formed  by  heating  a  dilute 
solution  of  mannose  at  110°  for  four  hours. 
AcCl  forms  a  substance  like  acetochlorhydrose. 

Phenyl  hydrazide  0,.,H,sN..05.  [195°- 
200^].  S.  1  at  100°.  Prepared  as  above.  Slender 
prisms  (from  water).  SI.  sol.  alcohol  and  acetone. 
Its  solution  in  dilute  HClAq  is  Ijevorotatory.  Con- 
centrated mineral  acids  convert  it  into  mannite 
and  phenyl-hydrazine  even  in  the  cold.  When  it  is 
heated  with  phenyl-hydrazine  hydrochloride  (3 
13ts.),NaOAc(4pts.)  and  water  (80  pts.)  at  105  '  for 
4  hours  there  is  formed  the  '  osazone '  of  glucose 
C|sHj,N40.,,  which  crystallises  from  alcohol  in 
slender  yellow  needles  [206°]. 

Oxim  C^HijO^N.  Crystalline;  v.  sol.  hot 
water,  insol.  alcohol.  When  slowly  heated  it 
melts  at  175°--180°  ;  but  when  quickly  heated,  at 
184°  (Fischer  a.  Hirschberger,  B.  22,  1155). 

Inactive  mannose.  Formed  by  reducing  the 
lactone  of  inactive  mannonic  acid  with  sodium- 
amalgam  (E.  Fischer,  B.  23,  381).  Colourless 
syrup  ;  v.  sol.  water,  si.  sol-  absolute  alcohol, 
m.  sol.  hot  methyl  alcohol.  Eesembles  (dextro-) 
mannose  except  in  being  inactive.  When  sub- 
jected to  fermentation  Insvo-mannose  is  left. 
Bromine  oxidises  it  to  inactive  mannonic  acid. 

Phenyl  hydrazidc.  [195°].  Decomposed 
on  fusion.  SI.  sol.  water.  Its  solution  in  HCl 
is  optically  inactive.  Cold  cone.  HCl  splits  it  up 
into  sugar  and  phenyl-hydrazine. 

Di-phenyl  hy'drazide  C,sH.,.,N,Q.,.  [218°]. 
Formed  by  heating  the  inactive  mannose  with 
phenyl-hydrazine  (2  mols.),  the  corresponding 
quantity  of  acetic  acid  and  water.  Fine  yellow 
glittering  needles ;  si,  sol.  water,  cold  alcohol, 
and  ether.  Decomposes  on  fusion.  At  45°  cone. 
HCl  forms  the  corresponding  osone.  The  solu- 
tion in  60  pts.  glacial  acetic  acid  is  optically 
inactive.  The  properties  of  this  di-phenyl- 
hydrazide  are  the  same  as  those  of  (a)-aorosazone 
(the  di-phenyl-hydrazide  of  (a)-acrose),  andEmil 
Fischer  (jB.  23,  383)  considers  that  they  are 
identical. 

Laevo-mannose.  To  prepare  this  body  1  pt. 
of  the  lactone  of  arabinose  carboxylic  acid  is 
dissolved  in  10  pts.  water,  acidified  with  H^SOj, 
and  cooled  to  0°.  2^  p.c.  sodium-amalgam  is 
added  in  small  portions.  The  liquid  must  re- 
main acid.  Colourless  syrup  ;  v.  sol.  water,  si. 
sol.  absolute  alcohol,  m.  sol.  methyl-alcohol. 
The  aqueous  solution  is  slightly  lajvorotatory. 
It  ferments  little,  if  at  all,  with  yeast. 

Phenyl  hydrazide  C,.,B.,(,'i^fi,.  [195°]. 
Formed  by  adding  phenyl-hydrazine  acetate  to 
a  solution  of  the  sugar.  Slender,  almost  colour- 
less crystals.  It  is  more  sol.  water  than  the 
dextro-mannose  phenyl-hydrazide.  The  hydro- 
chloric acid  solution  is  dextrorotatory.  Cold 
HCl  splits  up  the  compound  into  phenyl- 
liydrazino  and  mannose. 


Di-phenyl  hydrazide.  [205°].  Formed 
by  heating  the  laBvo-mannose  phenyl-hydrazido 
with  phenyl-hydrazine  acetate  and  30  pts.  water 
to  100°.  Fine  yellow  needles  (from  water).  De- 
composed on  fusion.  It  is  extremely  like  the  di- 
phenyl-hydrazide  of  dextro-mannose,  Isevulose, 
and  dextrose.  It,  however,  turns  the  ray  of 
polarised  light  strongly  to  the  right  (Emil 
Fischer,  B.  23,  373). 

Isomannitose,  a  sugar  obtained,  together  with 
glucose,  by  boiling  salep  with  acids,  is  probably 
identical  with  mannose  (Tollens,  B.  21,  2150). 
Its  phenyl  hydrazide  C,.,H,8N.P5  [188°]  is  si. 
sol.  alcohol. 

Seminose,  obtained  by  digesting  with  dilute 
H.jSO^  the  cellulose  composing  the  thick-walled 
cells  of  the  endosperm  of  vegetable  ivory  nuts, 
is  identical  with  mannose  (Keiss,  B.  22,  609  ; 
Schultz,  B.  22,  1192 ;  Fischer  a.  Hirschberger, 

B.  22,  3218). 

'Mannose   carboxylic   acid'    C;H|,Oe  i.e. 

C,  H,.,(CO.,H)0„.  From  mannose  (50  g.)  by  dis- 
solving in  water  (250  g.)  and  adding  anhy- 
drous HCy  (18  c.c.)  and  a  few  drops  of  ammonia. 
After  three  days  the  mixture  is  heated  to  50° 
for  4  hours.  The  product  appears  to  contain 
the  ammonium  salt  of  the  acid  and  its  amor- 
phous amide  [183°],  which  may  be  ppd.  by  alco- 
hol (Fischer  a.  Hirschberger,  B.  22,  365).  The 
acid  changes  to  anhydride  when  set  free  from 
its  salts.  In  preparing  the  lactone  (v.  infra)  an 
acid  [c.  169°],  probably  the  free  mannose  car- 
boxylic acid,  is  sometimes  formed. 

Sal  ts.  —  BaA'„.  Obtained  by  boiling  the  am- 
monium salt  with  baryta.  Colourless,  semi- 
ci'ystalline  mass,  m.  sol.  hot,  v.  si.  sol.  cold, 
water,  insol.  alcohol.  Boiling  cone.  HIAq  re- 
duces it  slowly  to  n-heptoic  acid. 

Lactone  C,H,„0,.  [150°].  Obtained  by 
decomposing  a  hot  solution  of  the  Ba  salt  with 
the  theoretical  quantity  of  H^SO,.  Needles,  v. 
sol.  water,  m.  sol.  alcohol,  insol.  ether. 

Phenyl  hydrazideG,'R,JdT^iM.,Vh.  [220°- 
223°].  Formed  by  boiling  the  Ba  salt  with 
aqueous  NaOH,  and  adding  HOAc  and  phenyl 
hydrazine  acetate  (Fischer  a.  Passmore,  JB.  23, 
2732).  Very  small  prisms  ;  sol.  hot  water.  De- 
composed on  fusion. 

MANTLE-MUCIN  v.  Proteids,  Appendix  C. 

MARGARIC  ACID  C„H3,0.,.  (Hcptadccoic 
acid).  Mol.w.270.  [60°].  The  name  margaric  acid 
was  originally  applied  to  an  acid  C,,H.u0.j  sup- 
posed to  occur  in  the  product  of  the  saponifica- 
tion of  solid  natural  fats  ;  but  this  acid  was 
shown  by  Heintz  to  be  a  mixture  of  palmitic 
acid  CiiiHjoOj  and  stearic  acid  C|sH3,p.^.  An  acid 
C,,H3.,02  occurs,  however,  according  to  Ebert  (B. 
8,  775),  in  adipocere,  a  substance  formed  in  dead 
tissues  of  animals.  Formed  by  boiling  its  nitrite 
(cetyl  cyanide)  with  alcoholic  potash  (Heintz, 
P.  102,  272).  White  crystals.— BaA'„ :  white 
amorphous  powder. — AgA' :  white  amorphous 
powder. 

Nitrite  C,Jt^^fi^.  [53°]  (?)  (Kohler,  J.  1856, 
579;  cf.  Becker,  ^.102,  213).  According  to 
Heintz  {J.  1857,  445),  margaronitrile  prepared 
from  potassium  cetyl  sulphate  and  KCy  is  an 
oil.  ■ 

Margaric  acid  C|,.,H,3.C0..H.  [60°  uncor.]. 
(277°  at  100  nim.).   Prepared  by  the  oxidatioo 
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oF  mcthyl-hepladecyl-lfetone  (Krafft,  B.  12, 1672). 
Probably  identical  with  the  preceding  acid. 

MARJORAM  OIL.  S.G.  -911  (Bruylants). 
The  essential  oil  obtained  by  steam-distillation 
from  the  flowers  of  sweet  marjoram  {Majorana 
liortcnsis  or  Origaninn  majorana).  Yellow  oil 
which  becomes  brown  on  standing.  It  has  a 
pungent  smell,  a  liot  peppery  taste,  and  an  acid 
reaction.  According  to  Eruylants  (J.  Ph.  [4] 
30,  33;  cf.  Mulder,  A.  31,  CD)  it  begins  to  boil 
at  1S5°  and  tlie  thermometer  remains  stationary 
at  215^-220°.  Bruylants  found  it  to  consist  of 
5  p.c.  of  a  dextrorotatory  terpene,  85  p.c.  of  a 
mixture  of  dextrorotatory  camphor  and  borneol, 
and  10  p.c.  of  resin.  According  to  Kane  (.4.  32, 
2H5)  the  essential  oil  of  wild  marjoram  {Origanum 
vulgarc)  contains  a  terpene  which  boils  at  101° 
and  has  S.G.  -807.  According  to  Beilstein  a. 
Wiegand  (B.  15,  2865)  oil  of  sweet  marjoram 
contains  a  terpene  C,„H|,.,  (178'^  i.  V.).  S.G. 

-SIG,  which  absorbs  HCl,  forming  liquid 
C|„H|,.HCI.  By  distilling  the  oil  of  marjoram  over 
sodium  Beilstein  a.  Wiegand  obtained  liquid 
C,;,H,,„0  (200  ^220°). 

Cretan  oil  of  marjoram  from  Origanum  liirtnm 
has  S.G.  —  'OSl,  and  100  mm.  produce  a  rotation 
of  -0'4°.  It  contains  50  p.c.  of  carvacrol  [2^] 
and  dissolves  in  half  its  volume  of  15  p.c.  soda 
solution  (Jahns,  Ar.  Ph.  [3]  15, 1 ;  IG,  277).  The 
oil  also  contains  a  mixture  of  terpenes,  and  a 
phenol  tliat  is  coloured  violet  by  FeCl,.  Jahns 
found  a  little  carvacrol  in  the  oil  from  Ori- 
ganum vnlgarc. 

MARRUBIIN.  [1G0°].  The  bitter  principle 
of  white  horehound  (Marriibiuin  vulgarc)  (Kvo- 
mayer,  .1)-.  Ph.  [2]  108,  257;  Harms,  /.  18G3, 
593).  Prepared  by  exhausting  the  dried  herb 
with  hot  water,  evaporating,  and  extracting  with 
alcohol.  Large  tables  (from  ether)  or  needles 
(from  alcohol).  Almost  insol.  cold,  si.  sol.  hot, 
water.  Not  affected  by  alkalis.  Metallic  salts 
do  not  ppt.  it.  Not  ppd.  by  tannin.  Hot  cone. 
HClAq  does  not  affect  it.  Cone.  H.^SO,,  gives  a 
brownish-yellow  solution.  Cold  HNO.,  has  no 
action  ;  hot  HNO.,  forms  a  yellow  solution. 

MARSH  GAS  v.  Methane. 

MARTYLAMINE  v.  ^j-Amido-diphentl. 

MASOPIN  C,„,H:„;0.  [155°].  Occurs  in  a 
resin  used  in  Mexico  for  chewing ;  said  to  be 
the  dried  juice  of  a  tree  called  Dschhte.  The 
resin  occurs  in  porous  lumps,  smelling  like 
rotten  cheese,  but  with  little  taste.  Themasopin 
is  obtained  by  boiling  the  resin  with  water,  and 
crystallising  tlic  residue  from  alcohol  (Genth,  A. 
40,  124).  White  silky  needles  (from  ether). 
After  fusion,  it  melts  a  second  time  at  70°.  On 
distillation  it  yields  a  terpene  and  a  crystalline 
acid,  of  which  the  Ag  salt  contains  45-5  p.c.  of 
silver. 

MASTIC.  A  resin  obtained  by  incisions  in 
the  bark  of  Pistacia  Icntisciis,  a  tree  growing  in 
Chios.  Small  round  transparent  grains  with 
faint  agreeable  odour.  Used  for  making  var- 
nishes and,  from  the  earliest  times,  for  chewing. 
Softens  when  masticated.  S.G.  1'074.  Aqueous 
alcohol  dissolves  the  greater  part  C|„H,..,Oj, 
leaving  mastic  i  n  C|„Hr..O„  undissolved  (John- 
ston, P.  T.  1839,  132).  Fliickiger  {Ar.  Ph.  219, 
170)  found  2  p.c.  of  a  dextrorotatory  terpene  in 
mastic. 


MATEZITE  C,„H,„0„.  [187°].  [a]o  =  G4-7, 
Occurs  in  Madagascar  caoutchouc  (mateza  vori. 
tina)  (Girard,  Bl.  [2]  21,  220;  G.  P.  110,81). 
Identical  with  (5)-Pinite  (Combes,  C.  P.  110,  40). 
Crystalline  nodules,  v.  e.  sol.  water,  m.  sol.  alco- 
hol. Sublimes  above  200°.  Eesembles  dambon- 
ite  but  is  dextrorotatory.  Fuming  HIAq  splits 
it  up  on  heating  into  Mel  and  m  a  t  e  z  o  -  d  a  m  b  o  s  e 
C,,H|,0,,[24G°]  [a]„  =  67-6,  which  is  dextrorotatory 
and  more  soluble  in  water  than  dambose.  Matezo- 
dambose  is  identical  with  the  (;3)-inosite  of  Ma- 
quenne  (C.  P.  109,  812).  It  forms  small  tetra- 
hedra  when  ppd.  by  adding  alcohol  to  its  aqueous 
solulion. 

MATICIN.  A  bitter  substance  which  remains 
dissolved  in  the  water  in  the  retort  in  the  prepa- 
ration of  the  essential  oil  of  matico  by  distilling 
the  leaves  of  Piper  asperifoliuni  with  steam.  It  is 
sol.  water  and  alcohol,  and  insol.  ether  (Hodges, 
P.  M.  [3]  25,  204  ;  C.  S.  Mem.  1,  123).  Its  so- 
lution  is  not  ppd.  hy  lead  acetate. 

MATICO-CAMPHOR  C,,H,„0.  [94°].  Occurs 
in  the  essential  oil  of  matico-leaves  {Piper  angus- 
tifoliuin),  from  wliich  it  is  obtained  by  distilling 
oil  the  greater  part  and  allowing  the  residue  to 
crystallise  (Kiigler,  B.  16,  2841).  Hexagonal 
crystals.  V.  sol.  alcohol,  ether,  benzene,  petro- 
leum-ether, &c.  With  HCl  it  gives  a  violet  colour, 
passing  into  blue,  and  finally  becoming  green. 
HoSOj  colours  it  yellow,  then  red,  and  lastly 
violet.  A  mixture  of  H.SO,,  and  HNO^  first  pro- 
duces a  yellow,  which  then  becomes  violet,  and 
finally  a  splendid  blue. 

MAUVANILINE  C,,,H,,N3.  A  by-product  in 
the  jH-eparation  of  rosaniline  by  the  oxidation  of 
crude  aniline  (De  Laire,  Girard  a.  Chapoteaut, 
C.  R.  64,  410  ;  Bl.  [2]  7,  360) ;  cf.  Girard  a.  Pabst, 
Bl.  [2]  34,  37).  Light-brown  crystals  (containing 
5  aq,  which  is  given  off  at  130°  with  decomijo- 
sition).  Insol.  cold,  v.  si.  sol.  hot,  water,  sol. 
alcohol,  ether,  and  benzene.  Its  salts  form  lus- 
trous bronze-green  crystals,  v.  si.  sol.  cold  water, 
and  dye  silk  and  wool  mallow-red.  Tri-ethyl- 
mauvaniline  C|,|H|  ,Et;,N.,  dyes  bluish- violet,  whilo 
tri-phenyl-mauvaniline  Ci^H,  ,Pli.,N.,  is  a  blue  dye. 

MAliVEINE  C,,H.,,N,.'  The  first  aniline  dye 
introduced  (Perkin,  1850).  Obtained  by  adding 
a  cold  dilute  solution  of  a  salt  of  crude  aniline  to 
a  cold  dilute  solution  of  KX'i^Oj  and  leaving  the 
mixture  to  stand  for  12  hours.  The  resulting 
black  pp.  is  dried,  extracted  with  benzene,  dis- 
solved in  alcohol,  and  the  filtrate  evaporated. 
When  aniline  sulphate  is  used  the  product  is 
(C.,-H.,.,N|).,SOj ;  aniline  liydrochloride  yields 
Co-HJNjCI  (Perkin,  A.  131,200;  C.  J".  35,  717). 
On  adding  aqueous  KOH  to  a  solution  of  a  salt 
of  mauvcine  the  base  separates  as  a  violet-black 
crystalline  substance.  It  dissolves  in  alcohol, 
forming  a  violet  solution,  which  on  addition  of 
acids  turns  purple.  Mauveine  is  insol.  benzene 
and  ether.  With  dilute  acids  it  forms  purple 
solutions ;  with  stronger  acids,  blue.  Cone. 
H.SO,,  forms  a  dirty-green  solution.  Dyes  silk 
mauve.  Used  for  postage  stamps.  Oxidised 
by  PbO.,  and  boiling  HQAc  it  gives  para-safranine 
C.„H,X- 

Salts. — B'HCl :  tufts  of  small  prisms  with 
green  metallic  lustre.  Insol.  cold,  si.  sol.  hot, 
water,  m.  sol.  alcohol,  nearly  insol.  ether. — 
■•B'H..C1, :  blue,  with  cojipery  lustre.  Unstable. 
Becomes  E'lICl  when  dissolved  in  alcohol.— 
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B',II.,riC]| :  preen  crystalline  powder,  v.  si.  sol. 
alcohol.-]j'H..PtCl,:  blue. -B  HAuClj.— B'HBr. 
— B'HI :  lustrous  prisms.— B'.,H,,SOj.—B'H,CO.j : 
prisms,  with  green  metallic  lustre.  On  boiling 
its  solution  CO.^  is  given  off. 

Ethyl-mauveine  Cj^H^^EtN^.  Formed  by 
heating  mauveine  with  EtI  at  100°.  Its  colour  is 
redder  than  that  of  mauveine.  During  the  manu- 
facture ci'ystals  of  C^jH^EtN^HI.,  sometimes  ap- 
pear.—  C.,,H23EtN|.HCl.  Forms  a  reddish-purple 
solution  ■  in  alcohol.  —  (C,,H,,3EtN,HCl),PtCl^. 
Golden-green  lustre. 

Pseudo-mauveine  C2,Ho„N.,  (Perkin,  C.  J.  35, 
725).  Present  in  commercial  mauveine.  It  is 
more  soluble  in  alcohol  than  mauveine.  It  is  a 
strong  base,  and  dyes  silk  almost  exactly  like 
mauveine.  Pure  aniline  gives  psiudo-mauveine 
on  oxidation,  hence  it  does  not  contain  methyl. 
Mauveine  is  probably  derived  from  aniline 
and  p-toluidine.  The  violet  colouration  given 
by  bleaching-powder  to  a  dilute  solution  of 
aniline  is  probably  due  to  pseudo  -  mauve- 
ine.— CojHooN^HCl.  Greenish-golden  lustre. — 
(B'HCl)>tCl.,. 

MAYER'S  REAGENT  v.  Alkaloids,  Re- 
action 3. 

MAYNAS  RESIN.  Calaha  or  Galha  of  the 
Antilles  (Lewy,  A.  Ch.  [3]  10,  380).  A  resin  ex- 
tracted by  incision  from  Calophyllum  calaba. 
Alcohol  extracts  from  it  0,4H,gO„  which  sepa- 
rates on  cooling  in  yellow  monoclinic  prisms. 
Maynas  resin  is  insol.  water,  but  v.  sol.  KOHAq 
and  ammonia.    It  melts  about  105°. 

MECCA  BALSAM.  Balm  of  Gilcad.  The 
produce  of  Balsamodcndron  gilcadcnse,  a  shrub 
growing  in  Arabia  Felix.  There  appear  to  be 
several  varieties  of  it.  It  contains  a  fragrant 
volatile  oil,  an  acid  resin  sol.  alcohol,  and  a  resin, 
insohible  in  alcohol  (Bonastre,  A.  3,  147;  c/. 
Trommsdorff  {Trommsd.  Neves  Journal,  16,  62). 

MECONIC  ACID  C.H,0,  3aq,  i.e. 
C,HO,(OH)(CO.,H)„.  Mol.  w.  200.  S.  25  at  100°. 
Heat  of  neutralisation  (4  mols.  NaOH)  37,382 
(Gal  a.  Werner,  BL  [2]  47, 162).   Electrical  con- 
ductivity: Ostwald  (J.pr.  [2]  32,  368). 

Occurrence. — In  opium  (Serturner,  Am.  S.  55, 
72  ;  57,  183  ;  64.  65  ;  Eobiquet,  A.  Ch.  5,  282  ; 
51,  236;  53,  425;  Liebig,  A.  7,  37;  26,  113, 
147). 

Prepara  tion. — Opium  is  exhausted  with  water 
at  38°  ;  the  extract  is  neutralised  with  CaCOj, 
evaporated  to  a  syrup,  and  mixed  with  a  concen- 
trated solution  of  CaCL,  which  ppts.  calcium  me- 
conate.  The  pp.  (1  pt.)  is  suspended  in  cone. 
HClAq  (3  pts.)  mixed  with  boiling  water  (20  pts.), 
and  kept  near  100°  till  dissolved.  On  cooling, 
acid  calcium  meconate  separates  in  crystals. 
These  (1  pt.)  are  again  dissolved  in  a  mixture  of 
HClAq  (3  pts.)  and  boiling  water  (20  pts.),  and, 
on  cooling,  meconic  acid  sej^arates  (Gregory,  A. 
24,  43).  It  may  be  further  purified  by  crystal- 
lising its  ammonium  salt  from  water  (How,  A. 
83,  350). 

Properties. — Micaceous  scales  or  small  tri- 
metric  prisms  (containing  3aq)  (Burghardt,  C.  J. 
27,  937).  It  gives  off  its  water  of  crystallisation 
at  100°,  then  becoming  a  white  opaque  mass. 
Has  a  sour  taste  and  strongly  reddens  litmus. 
SI.  sol.  cold  water,  v.  sol.  alcohol,  si.  sol.  ether. 
FeClj  colours  its  solutions  blood-red.  This 
colouration,  like  that  with  sulphocyauidcs,  is 


much  weakened  by  oxalic  acid  and  by  metaphos- 
phoric  acid  (Dupre,  0.  N.  32,  15),  but  it  is  not 
destroyed  by  boiling  or  by  dilute  HClAq.  Me- 
conic acid  may  be  regarded  as  a  derivative  of 

the  hypothetical  CH-^q^'^^ 

Beactions.  —1.  Heated  at  120°  it  gives  off  CO;, 
and  comenic  acid  C5H,0.^(OH)(C02H)  remains. 
At  a  higher  temperature  the  comenic  acid  is 
further  resolved,  partly  into  CO.^  and  pyrome- 
conic  acid  G^Jifi.^(0}i),  and  partly  into  water, 
acetic  acid,  and  oily  and  carbonaceous  products. 
2.  When  boiled  with  water  or  with  HClAq  it 
gives  00-2  and  comenic  acid. —  3.  Nitric  acid 
oxidises  it,  forming  oxalic  acid. —  4.  Boiling  cone. 
KOHAq  also  yields  oxalic  acid. —  5.  Boiling 
aqueous  ammonia  forms  comenamic  acid 
CjH,,NO(OH)CO„H.  Comenamic  acid  yields 
pyridine  on  dry  distillation  with  zinc-dust 
(Lieben  a.  Haitinger,  B.  16, 1263).  The  comen- 
amic acid  is  di-oxy-picolinic  acid,  and  comenic 
acid  is  pi'obably  an  intermediate  product  in  its 
formation. — 6.  Bromine,  acting  on  its  aqueous 
solution,  forms  a  brominated  comenic  acid. — 
7.  Aqueous  III  gives  comenic  acid. —  8.  Sodium- 
amalgam  reduces  it  to  hydro-meconic  acid. — 
9.  Gives  with  alcohol  and  HCl  a  di-ethyl  ether, 
C5H0.,(0H)(C0oEt).„  whence  a  silver  compound, 
C,H0.'(0Ag)(C6„Et)„,  which  gives  with  EtI  a  tri- 
ethyl"  derivative  C^H0,(0Et)(C0.,Et),.  [61°]. 
This  gives  no  colour  with  FeClj  (Ost  a.  Mennel, 
J.p-.  [2]  23,  439).— 10.  PCI,  converts  it  into  a 
liquid  chloride,  probably  0^11015(0001).,,  whence 
ice-water  forms  '  chloro-mecenic  '  acid, 
05C10(0H)(C0.,H),,  aq  [165°],  whereas  warm 
water  forms  only  oxalic  acid  (Hilsebein,  J.  pr. 
[2]  32,  136).  Chloro-mecenic  acid  gives  a  green 
colour,  with  solution  of  ferric  chloride.  It 
forms  an  ether,  0,C10(0H)(C0,H)(C0,Et), 
[148°],  which  gives  an  acetyl  derivative 
C5C10(0Ac)(C0.,H)(C0.,Et),  [70°].  It  also  forms 
barium  salts.  Chloro-mecenic  acid  is  decom- 
posed by  sublimation  into  carbonic  acid  and 
yellowish  needles  of  pyro-cliloro-mccenic  acid, 
C5H.,C10(0H),  aq  [174°].  The  solution  of  this 
acid  is  turned  dark-green  by  FeCl.,.  Its  alcoholic 
solution  turns  the  skin  red.  It  forms  a  crystal- 
line calcium  salt,  (CjHoOlO.J.^Ca.  Chloro-mecenic 
acid  dissolves  in  cone.  NH„  the  solution  turning 
successively  red,  violet,  and  blue,  owing  to  the 
formation  of  two  nitrogenous  colouring  matters, 
'  mecenic  blue '  and  '  mecenic  red.'  Chloro- 
mecenic  acid  is  reduced  by  treatment  with  sodium 
amalgam,  forming  di-hydro-chloro-meccnic  acid 
C,H2C10(0H)(C0„H),,  [145°].  Fuming  HI  at 
100°  reduces  chloro-mecenic  acid  to  an  oxy- 
pentane  di-carhoxylic  acid,  C5H,dO(C0.2H)2. 
This  body  forms  groups  of  needles  [149°].  Its 
silver  salt,  Ag.,A",  is  a  crystalline  powder,  insol. 
water.  Its  barium  salt,  BaA",  forms  white 
prisms.  Its  ether,  Et.A",  is  an  oil,  boiling 
about  (250°).  Oxy-pentane  di-carboxylic  acid, 
when  distilled  with  lime,  yields  amyl  alcohol, 
(c.  130°)  (Hilsebein,  J.  pr.  [2]  32,  129-153). 

Salts. — (NH|)H.,A"'  aq  :  granular  crystals, 
si.  sol.  water. — (NHJ^HA"  aaq  :  slender  needles. 
— A  barium  salt  is  ppd.  by  adding  BaOL  to  a 
solution  of  an  alkaline  meconate,  in  white  Hakes, 
soluble  in  acetic  acid. — CaHjA'".,  2aq :  ppd.  by 
adding  CaCl.,  to  aqueous  meconic  acid. — 
CallA'"  aq :  yellow  gelatinous  pp.,  formed  by 
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adding  CaCl^  to  a  solution  of  ammonium  me- 
couate. — The  cupric  salts  are  green  pps. — 
— Pb;jA"'._,  2aq  :  white  flocks,  ppd.  by  adding  lead 
acetate  to  a  solution  of  meconic  acid  (Steii- 
house,  A.  51,  231). — A  sparingly  soluble  ferric 
salt  may  be  obtained  by  the  action  of  ferric  sul- 
phate on  ammonium  meconate  (Stenhouse). — 
Fe.CajA'",,  5aq  (Kennie,  C.  N.  42,  75).— Ag,_,HA"': 
white  pp.  got  by  adding  AgNO^  to  a  solution  of 
meconic  acid. — Ag^A'"  :  yellow  pp.  from  ammo- 
nium meconate  and  AgNO^. — Aniline  salt: 
(C,ILNH„)„C,H,,0, :  crystalline  (Korff,  A.  138, 
195).— Urea  salt:  (CON,H,),C,H,0,  (Hlasi- 
wetz,  J.  1856,  (j'J'J). — Narceine  salt  [120"']: 
from  narceine  (1  mol.)  and  meconic  acid  (1  mol.). 
Lciuou-yellow  crystals,  sol.  hot  water  (Merck, 
C.  C.  1889,  384). — The  acid  morphine  salt 
could  not  be  obtained  by  Dott  (Ph.  [3]  17,  C90). 
It  will  be  observed  that  meconic  acid  has  but 
little  tendency  to  form  tribasic  salts,  so  that  it 
might  perhaps  be  more  correctly  regarded  as  a 
dibasic  acid  (cf.  Dittmar  a.  Dewar,  Pr.  E.  18U7; 
Dott,  Ph.  [3]  11,  570). 

Ethyl  derivative  C.nO.,(CO.,H)..(OEt). 
[200'=].  Formed  by  boiling  C,HO„(CO,,Et),(OEt) 
for  forty-eight  hours  with  water,  and  evaporating 
the  solution.  Small  prisms  grouped  in  lumps. 
Decomposed  by  fusion.  Gives  no  colour  with 
FeClj.  Gives,  with  most  metallic  salts,  no  pp. 
Lead  acetate  is  an  exception.  Heated  alone  till 
it  melts,  CO.,  is  given  off,  and  the  ethyl  deriva- 
tive of  comcnic  acid  formed.  Its  aqueous  solu- 
tion is  converted  by  bromine  into  a  brominated 
derivative  of  comenic  ether. — I'bA"  lAaq.  Crys- 
talline pp. 

Mono-ethyl  ether 
C,HO,(CO,Et)(CO,H)(OH).  [179°].  Prepared 
by  dissolving  meconic  acid  in  alcohol,  heating 
to  100°,  and  subjecting  to  a  current  of  HCl 
till  crystals  begin  to  appear.  The  liijuid  on 
cooling  deposits  crystals  of  the  mono-ethylic 
ether  (E.  Mennel,  J.  pr.  [2]  20,  450).  It 
gives  a  red  colour  with  FeClj. — Silver  salt 
C^HO.,(CO.,Et) (CO„Ag) {OH).,aq.— B ar  i  u m  s  a  1 1  s 
BaC„H,0.  and  Ba(C„H,0,),.. 

Di-eihijl  ether  '  C,HO,(CO,Et),(OH). 
[112°].  Piepared  by  jjassing  HCl  into  an  alco- 
holic solution  at  100°  until  the  crystals  (of 
mono-ethylic  ether)  which  are  first  formed  are 
dissolved  up  again.  On  pouring  into  water,  plates 
of  the  di-ethylic  ether  separate  (How,  A.  83, 
350  ;  Mennel,  J.pr.  [2]  2G,  453).  Plates.  From 
<lilute  solutions  it  crystallises  with  ^aq  as  needles. 
Gives  a  red  colour  with  FeCl^.  An  amorphous 
pp.  is  formed  by  adding  AgNO.,  and  then  exactly 
neutralising  with  NH^.— NH,C,|H|,Oj  :  needles 
(from  alcohol),  v.  sol.  water.  Its  solution  is  ppd. 
by  various  metallic  salts. 

Ethyl  derivative  of  the  diethyl 
ether  C.HO.,(CO..Et)„(OEt).  [01°].  From 
CJIO,(C0,,Et).,(OAg)  and  EtI.  Gives  no  red 
colour  with  FeCl^.  Boiled  with  water  it  changes 
to  the  ethyl  derivative  of  meconic  acid  (j.  v.). 
Not  acted  upon  by  bromine. 

il/o  no -a  m  ide 
C,HO,(CONH,)(CO,II)(OH)  aq.  Mcconamic  acid. 
From  the  above  by  the  action  of  aqueous  NH., 
followed  by  HCl.  Crystallises  in  hard  lumps 
from  water.  Not  decomposed  by  cold  NaOH, 
converted  by  boiling  NaOH  into  meconate. 
VojijJcr  salt  C  JI  ,O^Cu  2aii. 


Basic  ammonium  salt  of  amide 
C,HO,(CONH,)(CO,NH,)(ONII,).  This  yellow 
pp.  is  the  first  product  of  the  action  of  NH^  upon 
mono-ethylic  meconate. 

PJi-amide  C,HO,(0H)(C0NH,),.  From  tho 
diethyl  ether  and  boiling  aqueous  NH^  (How). 
Powder,  si.  sol.  cold  water. 

Oxim  C;H|0,NH.  Formed  by  treating  me- 
conic acid  with  hydroxylaminc  hydrochloride 
(Odernheimer,  B.  17,  2081).  Small  colourlesa 
needles  (containing  H.^0).  V.  sol.  water,  si.  sol. 
alcohol,  ether,  and  chloroform,  insol.  ligroi'ne. 
Decomposes  suddenly  at  190°.  It  gives  a  red 
colour  with  Fe.^Cl,;.  It  reduces  Fehling's  solu- 
tion. By  boiling  with  HCl  hydroxylaminc  is 
split  off. — A"Nao:  colourless  crystals. — A"Ag,^aq: 
white  sparingly  soluble  pp. — A"Bal(la(i- 
sparingly  soluble  concentric  needles. — A"Ca  2a(| : 
sparingly  soluble  needles. 

Ilexahydride  C;H|„0,.  Hydromrconlc 
acid.  Obtained  by  reducing  meconic  acid  sus- 
pended in  w'ater  by  addi)ig  sodium-amalgam 
(Korft',  A.  138,  191).  Separated  by  decompfising 
the  lead  salt  by  H„S  and  evaporating  the  filtrate. 
Strongly  acid  syrup,  v.  sol.  water,  m.  sol.  alcohol, 
insol.  ether.  Ppd.  as  deliquescent  flocks  on 
adding  ether  to  its  alcoholic  solution.  Not 
alfected  by  PII.  Gives  no  colour  with  FeCl.,. — 
BaA"2aq:  amoi'phous  pp.;  sol.  water,  insol. 
alcohol.  —  PbA"l',aq:  amorphous  pp.  — ■ 
AgjA"  Aaq  :  while  granular  pp. 

TJc/eroicc— Pyeomeconio  acid  and  Pyhojie- 

CAZONIC  ACID. 

MECONIDINE  C,,H,,,NO^.  [58°].  An  alka- 
loid contained  in  the  aqueous  extract  of  opium 
(Hesse,  A.  153,  47).  The  aqueous  extract  is 
ppd.  by  NaoC03 ;  the  pp.  dissolved  in  ether,  the 
ethereal  solution  shaken  with  dilute  acetic  acid, 
and  the  acid  solution  poured  into  aqueous  NaOH. 
After  24  hours  the  pp.  of  thebain  and  papaverine 
is  removed  by  filtration,  the  filtrate  neutralised 
by  HCl,  rendered  alkaline  by  NH.j,  and  shaken 
with  chloroform.  The  chloroform  is  then  shaken 
with  acetic  acid  ;  and  the  acid  solution  exactly 
neutralised  by  ammonia,  which  ppts.  lanthopine. 
The  filtrate  is  mixed  with  KOH  and  shaken  with 
ether.  Codanine  and  laudanine  seiDarate,  and 
the  mother-liquor  is  then  shaken  with  dilute 
acetic  acid,  the  solution  saturated  with  NaCl, 
the  ppd.  meconidine  hydrochloride  decomposed 
by  NaHC03  and  the  base  extracted  with  ether 
and  dried  at  90°. 

Properties.  —  Brownish-yellow  transparent 
amorphous  mass.  Cannot  be  sublimed.  Taste- 
less. Insol.  water,  v.  sol.  alcohol,  ether,  benzene, 
chloroform,  and  acetone.  Its  alcoholic  solution 
turns  red  litmus  blue.  SI.  sol.  NH^Aq,  v.  sol. 
NaOHAq.  Can  be  extracted  by  ether  from  its 
solution  in  ammonia  but  not  from  that  in  caustic 
soda.  Its  solution  in  dilute  H.^SO^  becomes  rose- 
coloured  in  a  few  minutes,  and  purple-red  on 
standing  for  sometime,  or  immediately  on  boiling. 
Cone.  H.^SOj  gives  an  olive-green  solution.  Cone. 
HNOj  colours  it  orange-red.  The  dilute  solu- 
tions of  the  salts  have  an  intensely  bitter  taste. — 
B'jH.BtCl,. :  yellow  amorphous  pp.  which  soon 
turns  reddish.  The  aurochloride  is  a  dingy 
yellow  amorphous  pp. 

MECONIN  C,„H,„0„  i.e. 

C,H,(OMe),<;^^^=)>0.    [1:0:;!]?    Anhydride  ot 
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Mnconinic  acid.  Opianyl.  Mol.  w.  194.  [99°j 
(M.  a.  F.)  ;  [102-5°]  (Wegscheider,  M.  3,  351  ; 
Prinz,  J.  pr.  [2]  24,  371).  S.  -4  in  the  cold ;  5 
at  100°.  A  neutral  substance  existing  in  opium 
(Dublanc,  A.  Ch.  [2]  49,  17  ;  Couerbe,  A.  Ch. 
49,  11  ;  50,  337  ;  59,  148).  It  may  also  be  ex- 
tracted by  ether  from  the  root  of  Hydrastis  cana- 
densis (Freund,  B.  22,  459). 

Formation. —  1.  Together  with  cotarnine, 
opianic  acid,  and  hemipic  acid,  by  the  action  of 
warm  dilute  nitric  acid  on  narcotine  (Anderson, 
Tr.  E.  20,  347  ;  21,  204).— 2.  From  opianic  acid 
by  the  action  of  sodium-amalgam,  or  of  zinc  and 
H,SOj  (Matthiessen  a.  Foster,  C.  J.  IC,  349).— 
3.  Together  with  hemipic  acid  by  the  action  of 
caustic  alkalis  on  opianic  acid  (M.  a.  F.). 

Preparation. —  1.  A  concentrated  aqueous 
extract  of  opium  is  ppd.  by  dilute  ammonia,  and 
the  filtrate  evaporated  to  crystallisation.  The 
crystals  are  extracted  with  alcohol,  which  after 
evaporation  deposits  crystals  of  meconin,  which 
are  recrystallised  from  water  and  ether  suc- 
cessively (Couerbe). — 2.  The  aqueous  extract  of 
opium  is  precipitated  by  chloride  of  calcium  ; 
the  precipitated  meconate  of  calcium  is  filtered  ; 
the  tiltrate  evaporated  to  the  crystallising  point, 
and  separated  from  the  deposited  hydrochloride 
of  morphine ;  and  the  dark  mother-liquor  is 
diluted  with  water,  filtered  from  the  flocks  which 
sejaarate,  and  treated  with  ammonia,  which  pre- 
cipitates narcotine,  thebaine,  and  a  large  quantity 
of  resin.  The  filtrate  is  mixed  with  acetate  of 
lead  :  the  excess  of  lead  is  removed  from  the 
filtered  liquid  by  dilute  sulphuric  acid  ;  and  the 
filtrate  is  neutralised  with  ammonia,  and  evapo- 
rated to  the  crystallising  point  at  a  moderate 
heat,  whereupon  narceine  separates  out,  and  then 
cal-ammoniac  by  further  concentration.  The 
mother-liquor  is  repeatedly  digested  with  J  vol. 
ether  at  26*^,  and  the  ether  is  distilled  off  from 
the  extracts,  a  brown  syrup  then  remaining.  On 
treathrg  this  syrup  with  dilute  hydrochloric  acid, 
papaverine  dissolves,  and  meconin  remains  in 
the  form  of  a  dark-grey  crystalline  powder, 
which,  to  free  it  from  resin  and  purify  it  com- 
pletely, must  be  several  times  crystallised  from 
boiling  water,  with  addition  of  animal  charcoal 
(Anderson). 

Properties.  —  Colourless  hexagonal  prisms. 
Appears  tasteless  at  first,  but  afterwards  acrid. 
May  be  sublimed.  SI.  sol.  cold  water,  m.  sol. 
alcohol  and  ether.  Sol.  KOHAq,  nearly  insol. 
NH.,Aq.  Inactive.  Its  aqueous  solution  ppts. 
lead  subacetate  but  not  lead  acetate.  Dilute 
H^SO,  forms  a  colourless  solution  which  becomes 
dark  green  when  evaporated  (Couerbe).  Cone. 
H,SOj  forms  a  colourless  solution  v?hich  becomes 
purple  on  heating. 

Reactions.— 1.  Cone.  HClAq  at  100°  gives 
MeCl  and  methyl-normeconin  C^H^Oj  (M.  a.  F.). 
HI  acts  in  like  manner. — 2.  Baryta-water  dis- 
solves meconin  forming  '  barium  meconinate ' 
(C,H,,(OMe),,(CH,OH).CO,),^a.  This  salt  crystal- 
lises in  needles,  but  the  free  acid  splits  up  at 
once  into  water  and  its  anhydride  meconin 
(Hessert,  B.  11,  240  ;  Prinz,  /.  pr.  [2]  24,  373). 

3.  Potash-fusion  forms  methyl-normeconin 
CjHgO,  [125°]  and,  finally,  protocatechuic  acid. 

4.  Oxidised  by  MnO,,  and  dilute  H.SO,  to 
opianic  acid. — 5.  KMnO,  oxidises  it  to  hemipic 
acid  [180°J. 


I      Chloro-meconin  C,„H„C10j.  [175°].  Obtained 

by  passing  chlorine  into  a  cold  saturated  aqueous 
solution  of  meconin  (Anderson,  A.  98,  47) 
Colourless  needles.  May  be  sublimed.  SI.  sol 
cold  water,  v.  sol.  alcohol  and  ether.  Ho 
H;,SOj  gives  a  greenish-blue  colour. 

Bromo-meconin  C,„H„BrO^.  [167°]  (Ander 
son) ;  [177°]  (Salomon,  B.  20,  888).  From  me 
conin  and  bromine-water.  Colourless  needles 
si.  sol.  water. 

lodo-meconin  CuHiIO,.  [112°].  From  me 
conin  and  chloride  of  iodine  (A.).  Needles, 
nearly  insol.  water,  m.  sol.  alcohol  and  ether. 

Nitro-meconin  C|„H„(NO.JOj.  [158°].  From 
meconin  and  HNO3.  White  needles  (from 
alcohol). 

Amido-meconin  C,„H5(NH„)0,.  [171°].  Ob. 
tained  by  reducing  nitro-meconin  with  iron  and 
acetic  acid  (S.).    M.  sol.  hot  benzene. 

Methyl-normeconin  CaHjO^  i.e. 

C,H2(0H)(0Me)<^Q^>0.    [125°].  Obtained 

by  heating  meconin  with  cone.  HClAq  (Matthi- 
essen a.  Foster) ;  by  heating  meconin  with  KCy  at 
180°  (Bowman,  B.  20,  890) ;  or  by  potash-fusion 
from  meconin  or  narcotine  (Beckett  a.  Wright, 
J.  1876,  810).  Monoclinic  prisms;  v.  sol.  hot 
water  and  alcohol,  si.  sol.  ether.  FeClj  colours 
it  blue.  It  reduces  silver  salts  in  the  cold. 
Potash-fusion  converts  it  into  protocatechuic 
acid.— CaA'j. — BaA'j. 

Meconin-acetic  acid  C^^^„0|^  i.e. 
/CO 

C,H2(0Me)./    >0  .  [167°].  Obtained 

\CH.CH,.C0,H 
by  heating  opianic  acid  with  a  mixture  of  ma- 
lonic  acid,  acetic  acid,  and  sodium  acetate  for 
10  hours  at  100°  (Liebermann  a.  Kleemann,  B. 
19,  2290).  Glistening  needles.  By  boiling  with 
baryta-water  it  is  converted  into  opianyl-acetic 
acid  C„H2(OMe)2(C02H).CH(OH).CH,.CO,H.  By 
heating  with  HI  it  is  dimethylated,  giving 
/CO 

C^H,(OH)./    >0  [228°],  of  which  the 

\CH.CH,.CO,H 
ethyl  ether  melts  at  131°. 

Salt  s. — A'Ag :  white  slightly  soluble  crystals. 
— A',Ca:  needles,  si.  sol.  water. — A'jCu"  :  blue 
crystalline  pp. 

Methyl  ether  A'Me :  [124°];  glistening 
plates. 

Ethyl  ether  A'Et:    [83°];  plates,  sol. 
alcohol,  ether,  and  hot  water. 
Nitro-meconin  acetic  acid 
/CO 

C,H(NO,)(OMe)/     ^O  .  [176°].  Nearly 

\CH.CH2.C0.,H 
colourless  crystals.  Obtained  by  nitration  of 
meconin-acetic  acid.  It  dissolves  in  cold  H.^SO, 
with  a  yellow  colour,  which  becomes  red  on 
warming  from  formation  of  an  indigo  derivative. 
By  tin  and  HCl  it  is  reduced  to  the  lactone  of 
(Py.  1 :3)  -  di  -  oxy -  [B.  2:3)  -  di-methoxy  -  di-hydro- 
quinoline-(B.  l)-carboxylic  acid 
CO  O 

/  /CH.CHj  [or.f.a-\ 

C,H(OMe).,<        I     •   ^^-"^  -I- 

\nh.co 

Salts. — A'.,Ca  :  yellow  needles.- -A'Ag*  : 
curdy  pp. — A'jCu*  ;  green  pp. 
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Elhyl  ether  A'Et :  [129°];  glistening 
ueedlos ;  insol.  water,  sol.  alcohol  and  benzene 
(Liebeimann  a.  Kleemann,  B.  19,  2295). 

4--Meconia  C,rL(OMe),<^^^->0  [l:C:i]]  ? 

Di-mcthyl  derivative  of  di-oxy-phtlialide.  [124°]. 
When  hemipimide,  the  imide  ot  hcniipic  acid 

C,H.,(OMe),<;^Q>NH,  is  heated  with  tin  and 

Iiydrochloric  acid  it  is  reduced  to  hemipiniidine 

C,H,(OMe),<^|^[J->NH  [181°],  which  yields  a 

nitroso-  derivative  C„H,(OMe).,<(^^-^N.NO 

[15G°],  which  on  treatment  with  dilute  NaOH 
in  the  cold  yields  pseudo-meconin  (Salomon,  B. 
20,  88;-i).  Obtained  also  by  boiling  hemipimide 
with  zinc-dust  and  acetic  acid.  Long  colourless 
needles  (from  water).  SI.  sol.  cold  water,  sol. 
benzene,  alcohol,  and  ether.  Unlike  mcconin  it 
is  not  affected  by  boiling  with  dilute  H^SO,  and 
MnO;,.  Dilute  HNO3  at  150^  forms  nitro-hemipic 
acid  and  nitro->|'-meconin,  whereas  mcconin 
yields  only  nitro-meconin.  Fusion  with  KOH  or 
KCv  does  not  affect  ilz-meconin. 

'Bromo-i|/-meoonin  C|„H;,BrO,.  [112°].  From 
>|<-moconin  and  bromine.  White  fiocculent  pp., 
sol.  benzene,  insol.  petroleum. 

Nitro-4/-meconiaC,„H„(NO.,)Oj.  [1GG°].  From 
i|/-meconin  and  fuming  HNO.,.  Yellow  needles, 
which  yield  oxalic  acid  on  further  treatment 
with  nitric  acid. 

Araido-i|/-meconin  C,„H,,(NH,)Oj.  [1G5°].  Ob- 
tained by  reducing  the  preceding.  More  basic 
than  amido-meconin. 

MECONOISIN  C„H,„0,,.  [88°].  S.  3-7.  Oc- 
curs in  opium,  and  found  in  the  mother-liquor 
after  separation  of  meconin.  When  thisisallowed 
to  stand,  crystals  are  deposited,  which  are  washed 
with  alcohol  and  recrystallised  from  water  (T.  a. 
H.  Smith,  Ph.  [3]  8,  981).  Large,  leaf-shaped 
crystals;  v.  e.  sol.  hot  water.  It  gives  a  green 
colour  when  heated  with  dilute  H.,SO|. 

MEDULLIC  ACID  C,,H,,0,.  [72-5°].  A  fatty 
acid  said  to  be  produced,  together  with  stearic 
and  palmitic  acids,  by  the  saponilieation  of  becf- 
niarrow  (I'lylerts,  Ar.  Ph.  [2]  101,  129). 
MELAM  V.  Cyanic  acids. 
MELAMINE  v.  Cyanuramidc  in  the  article 
Cyanic  acids. 

MELAMPYRITE  v.  Dulcite. 
MELANILINE  v.  Di-phenyl-goanidine. 
MELANIN.    C  GO;  H  4-8;  N  lOvS ;  ash  2-2. 
A  black  pigment  covering  the  choroid  membrane 
of  the  eye  (Schcrer,  A.  40,  G3).  Insol.  water, 
alcohol,  and  ether. 

Phymatorhusin.  C  55-7  ;  H  6-0  ;  N  12-3  ;  S 
8  to  9  ;  Fe  -07  to  '2.  A  pigment  occurring  in 
melanotic  urine  and  tumours.  It  is  obtained  by 
ppg.  with  baryta,  dissolving  in  Na  .CO.,,  and  ppg. 
with  dilute  K,S0.,  (Berdez  a.Nencki,  J.  Th.  188(5, 
477;  Morner,"  H.  11,  81).  It  is  a  brownish- 
black  amorphous  powder,  insol.  water,  alcohol, 
ether,  chloroform,  and  dilute  mineral  acids ;  v. 
c.  sol.  ammonia,  aqueous  NaOH,  Na.flPO.,,  and 
Na.,C03.  Ppd.  from  its  solution  in"  NaOH  by 
baryta,  MgSO.,,  and  BaCl.„  With  potash-fusion 
it  gives  skatole,  volatile  fatty  acids,  nitriles, 
KCy,  and  K„S.  Hot  H,,SO,  forms  pyridine. 
I'hymatorhusin  is  accompanied  by  another  black 
substance,  which  differs  from  it  in  being  solublo 


in  50  -75  p.c.  acetic  acid.  It  contains  5-9  p.c.  of 
sulphur  and  -2  p.c.  Fe. 

Hippomelanm.  C  53  o-55-G;  11  2-7-3-9 ; 
N  10-5-10-9;  S  2-8-3-0.  Occurs  in  melanotic 
tumours  of  horses.  May  be  obtained  by  diluting 
the  emulsion  of  a  melanotic  spleen  with  water 
and  adding  CaCl._,  and  Na,,HPO,.  The  pp.  is 
washed  at  40°,  and  then  treated  with  a  digestive 
lluid  until  the  solution  ceases  to  give  a  reaction 
for  peptones.  The  residue  is  washed  with  aqueous 
soda,  alcohol  and  ether  (Miura,  C.  C.  1887,  250). 
Brownish-black  jsowder ;  insol.  water,  alcohol, 
and  ether.  Dissolves  on  warming  in  dilute  acids 
and  alkalis.  Potash-fusion  gives  KCy,  succinic 
acid,  formic  acid,  and  hippomelanic  acid.  Hip- 
pomelanic  acid  is  a  black  amorphous  body,  sol. 
ammonia,  and  reppd.  by  HCl.  It  contains  less  S 
and  more  C  than  the  melanin  (Nencki  a.  Sieber, 
C.  0.  1888,  587).  The  black  pigment  in  dark 
hair  and  in  bird's  feathers  after  purifying  by  al- 
coholic NIIj  and  dilute  H^SO.,  may  be  represented 
by  the  formula  C|c,H|,-N„08  (Hodgkinson  a.  Sorby, 
J.  187G,  93G).  Black  powder.  Not  affected  by 
dilute  acids  and  alkalis. 

Sepiaic  acid.  C  5G-3  ;  H  3-G  ;  N  12-3  ;  S  -5  ; 
O  27'2.  Obtained  by  digesting  the  pigment 
from  the  ink-bag  of  sepia  with  15  pts.  of  10  p.c. 
potash.  Sol.  alkalis ;  ppd.  from  ammoniacal 
solution  by  ammonia-zinc  chloride  or  copper 
sulphate  (Nencki  a.  Sieber). 

MELANTHIN  C,,„H,,0,.  [205°].  Occurs  in 
the  seeds  of  Nigdla  saliva  (Greenish,  Ph.  [3]  10, 
909,  1013).  Prepared  by  extracting  the  seeds 
with  alcohol,  evaporating  the  extract,  dissolving 
the  pp.  in  alcohol,  and  fractionally  ppg.  with 
water.  Minute  grey  crystals  (from  alcohol).  Insol. 
water,  benzene,  CSo,  and  light  petroleum  ;  v.  sol. 
alcohol,  sol.  alkalis,  si.  sol.  chloroform.  Cone. 
H^SOj  gives  a  red  colouration.  H.^SO,,  and  sugar 
give  a  violet-blue  colour.  Boiling  dilute  PICI 
splits  it  up  into  a  sugar  and  melanthigenin 
CuH.jO.^,  which  forms  minute  crystals,  si.  sol. 
water. 

MELANURENIC  ACID  v.  Ammelide. 

MELEM  V.  Cyanic  acids. 

MELENE  C„,H„„.  [G2°].  (370°-380°).  S.G. 
•89.  V.D.  10-1 1-8.  S.  (alcohol)  -13  in  the  cold  ; 
3-G  at  78°.  An  olefine  (?)  produced  by  the  dry 
distillation  of  bees'-wax  (Ettling,  A.  2,  252; 
Lewy,  A.  Ch.  [.1]  5,  395;  Brodie,  A.  71,  15G).— 
White  nacreous  plates  (from  ether).  Insol.  water, 
si.  sol.  cold  alcohol,  v.  sol.  ether.  Not  attacked 
by  cold  H._,S0| ;  slightly  attacked  by  boiling 
IINO,.    Attacked  by  chlorine. 

MELEZITOSE  C,,,H,„,0,,.  [148°].  [a]r,  =  94' 
(B.);  88-5"  (V.).  A  sugar  discovered  by  Bonastre 
in  the  manna  of  Brian(,'on  which  exudes  from 
the  young  branches  of  '  melcize  '  {Fiiius  Larix) 
(Berthelot,  A.  Ch.  [3]  55,  282).  It  occurs  also 
in  '  taranjobine  '  or  Turkestan  manna  (Villiers, 
Bl.  [2]  27,  98  ;  Alekhine,  Bl.  [2]  46,  824).  Ob- 
tained by  extracting  the  Brian<,'on  manna  with 
boiling  alcohol,  and  evaporating.  After  a  few 
weeks  melezitose  separates;  it  is  then  recrystal- 
lised from  alcohol.  Monoclinic  crystals  contain- 
ing aq  (V.),  or  anhydrous  crystals  (A.).  About 
as  sweet  as  glucose.  Dextrorotatory.  V.  sol. 
water,  nearly  insol.  cold,  si.  sol.  boiling,  alcohol, 
insol.  ether.  Its  aqueous  solution  is  ppd.  by 
ammoniacal  lead  acetate.  Boiling  dilute  IL.SOj 
forms  glucose.    It  is  turned  brown  by  alkalis. 


200 


MELEZITOSE. 


It  does  not  reduce  FeWing's  solution.  Does  not 
ferment  with  yeast.  It  forms  a  compound  with 
phenyl  hydrazine.  It  gives  an  octo-acetyl 
derivative. 

MELIDO-ACETIC  ACID  C,H,N,,02  i.e. 
(CN);,N3H,,CH2.CO,H.  Formed  by  treating  cyan- 
amide  with  chloro-acetic  ether  and  NaOEt 
(Dreclisel,  /.  pr.  [2]  11,  332).  Amorphous  mass, 
but  obtained  in  a  crystalline  state  by  ppg.  its 
ammonium  salt  witli  HCl.  Decomposed  by 
heat  without  previous  fusion.  Insol.  alcohol 
and  ether,  v.  si.  sol.  cold  water.  Sol.  aqueous 
HClAq,  baryta,  and  KOHAq,  but  insol.  NH^Aq. — 
HA'HCl  :  needles,  si.  sol.  cold  water. — 
-HA'HNO,,Aq.— AgA'HNO.Aq.— (HA'),H,S0.,4aq. 

MELILOTIC  ACID  v.  Oxy-phenyl-pkopionic 

ACID. 

MEIILOTOL  C,„H„0,  (?)•  An  oil  found, 
together  with  coumarin,  in  the  yellow  melilot 
{McUlotus  officinalis).  Extracted  by  distilling 
the  plant,  when  in  flower,  with  steam,  and  ex- 
tracting the  distillate  with  ether  (Phipson,  G.N. 
32,  25  ;  C.  R.  86,  830).  Liquid,  v.  si.  sol.  water, 
alcohol,  and  ether.  Has  an  agreeable  odour. 
When  boiled  with  cone.  KOHAq  it  yields  oxy- 
phenyl-propionic  (melilotic)  acid  C„H,„0:,.  iVreli- 
lotol  is  perhaps  identical  with  the  lactone  of 

/CH.^.CHg 
mel'lotic  acid  CjHj<[^  | 
\  0  .  CO 

MELINOIN  -  TRI  -  SULPHONIC  ACID 

C3,H,A(S0,H).,. 

Formation. — 1.  By  warming  a  mixture  of  p- 
oxy-benzoic-aldehyde,  (j3)-naphthol,  and  H.SO,. 
2.  From  benzoic-aldehyde,  (;8)-naphthol,  and 
H.^SO^. — 3.  By  heating  Baeyer's  condensation 
product  C3jH,,,jO,,  (from  benzoic-aldehyde  and 
(/3)-naphthol)  "with  H.SO^  (Trzcinski,  B.  1(5, 
283.5;  17,  500).  — Yellow  crystalline  powder. 
Insol.  absolute  alcohol,  tolerably  sol.  water,  the 
dilute  solution  being  of  a  rose-red  colour  with  a 
green  fluorescence.  It  dissolves  in  strong 
H.jSOj  or  HNO3  with  a  splendid  green  fluor- 
escence, and  is  not  attacked  even  on  boiling. 
It  forms  unstable  compounds  with  HCl  and 
HjSOj,  although  it  is  itself  a  strong  acid. 

Salts.— A"'K3 :  easily  soluble  fine  colourless 
needles. — A"'„Ca3aq:  colourless  soluble  crystals. 
— A"'jBa3 :  sparingly  soluble  white  amorphous 
pp.  or  microscopic  needles. 

MELISSIC  ACID  C,,H,„0.,  i.e.  CiH^gCO^H, 
or  CjiHg^O.,  i.e.  C3„H„,.C0,,H.  "[90^].  "Occurs  in 
bees'-wax  (Nafzger,  A.  224,  225).  Formed  by 
heating  the  myricyl  alcohol  of  bees'-wax  with 
soda-lime  at  270°-300°  in  absence  of  air  (Brodie, 
^.71,  15G;  Von  Pieverhng,  ^.  183,  344;  Stiircke, 
A.  223,  295;  Schwalb,  A.  235,  106).  Silky 
scales,  composed  of  minute  needles.  Sol.  alco- 
hol, light  petroleum,  chloroform,  and  CS.„  si.  sol. 
ether.  According  to  Schalfeefl'  (B.  12,  697) 
melissic  acid  is  a  mixture  of  acids. 

Salts.— PbAV  [119"].  Insol.  alcohol  and 
ether,  si.  sol.  boiling  toluene,  chloroform,  and 
.glacial  acetic  acid.  —  MgA'j. —  ChA'.^.  —  AgA' : 
[95^] ;  amorphous  pp. 

Methyl  ether  MeA'.  [71°].  Needles  (from 
ligroin). 

Ethyl  ether  mk'.  [70"]  (Schwalb) ;  [73°] 
(P.).  Needles  (from  alcohol).  Split  up  on  heat- 
ing into  ethylene  and  the  free  acid. 

Isoamyl  cihcr  C,Hi,A'.  [69°]. 


MELISSYL  ALCOHOL  v.  Myricyl  alcohol. 

MELITOSE  V.  Baffinose  and  Sdgabs. 

MELLITIC  ACID  C,,H„0,j  i.e.  C„(CO,H)s. 
Mcllic  acid.  Benzene  hcxa-carhoxylic  acid, 
Mol.  w.  342.  H.C.v.  790,800.  HX).p.  788,200. 
H.F.  546,800  (Stohmann,  Kleber,  a.  Langbein, 
J.  pr.  [2]  40,  141).  Heal  of  neutralisation: 
84,034  (Gal  a.  Werner,  Bl.  [2]  47,  102). 

Occurrence.  —  As  aluminium  mellitate  in 
honey-stone  or  mellite  (Klaproth,  A.  D.  1799  ; 
Baeyer,  A.  Suppl.  6,  1). 

Formation. — 1.  By  the  oxidation  of  hexa- 
methyl-benzene  by  cold  alkaline  KMnO,  (Friedel 
a.  Krafts,  A.  Ch.  [6]  1,  470).— 2.  By  the  oxida- 
tion of  charcoal  by  KMn04  (Schulze,  B.  4,  802, 
800). — 3.  By  the  electrolysis  of  acidified  water 
or  of  KOH  using  a  positive  electrode  of  gas 
carbon  (Bartoli  a.  Papasogli,  G.  11,  468;  C.  G. 
1881,  327). — 4.  In  very  small  quantity  by  oxidis- 
ing coal,  animal  charcoal,  or  lampblack  by 
alkaline  NaOCl  (Bartoli  a.  Papasogli,  G.  15, 
446). 

Preparation.  —  Powdered  honey  -  stone  is 
boiled  with  ammonium  carbonate,  ammonia  is 
added,  and  the  filtrate  evaporated  to  crystallisa- 
tion. The  ammonium  mellitate  is  recrystallised 
with  addition  of  a  little  ammonia,  dissolved  in 
water,  ppd.  by  lead  acetate,  and  the  pp.  decom- 
posed by  H„S  (Wohler,  A.  37,  203  ;  Schwarz,  A. 
66,  47;  Claus,  B.  10,  559). 

Properties. — Stellate  groups  of  delicate  silky 
needles  (from  alcohol);  v.  sol.  water  and  alcohol. 
Decomposed  by  heat  into  CO3  and  pyromellitic 
acid  CiuH^Og  (Erdmann,  J.  pr.  52,  432),  which 
solidifies  in  the  neck  of  the  retort  as  a  radio- 
crystalline  mass.  When  strongly  heated  with 
glycerin  it  yields  CO.,  and  trimesic  acid  C^H^O,,. 
When  heated  to  redness  with  soda-lime  it  yields 
benzene  (Baeyer,  A.  Suppl.  7,  5).  Not  decom- 
posed by  boiling  HNO3,  sulphuric  acid,  HIAq, 
chlorine,  or  bromine.  When  its  aqueous  solution 
is  electrolysed,  CO.,,  hydrogen,  CO,  and  oxygen 
are  given  off  (Bunge,  J.  B.  12,  421). 

Salts.— (NHj),iC,.Pi2  3aq  :  trimetric  crystals 
(Schwarz,  A.  66,  47).  Decomposed  at  150^  with 
formation  of  paramide  and  ammonium  eu- 
chroate.  — (NHJ.,HjC|._,0|2  4aq  :  trimetric  prisms. 
From  ammonio-cupric  mellitate  and  H^S.— 
K^A'i  9aq  :  trimetric  crystals. — K^HoA'^^  8aq.— 
K3H3A''  6aq :  large  prisms,  more  soluble  in 
water  than  the  normal  potassium  salt.  — 
(K3H3Avi),(KN03)39aq  (?).— Na.A'i  12aq :  needles 
(from  a  hot  cone,  solution).— Na.  A^' 18aq  :  large 
striated  triclinic  crystals. — BajA^'  3aq  :  white 
gelatinous  pp.,  changing  to  scales. — Mg3A^'18aq  : 
crystalline  mass.  —  Mg.,(NHj).^A^' 15aq  :  large 
glassy  prisms.  —  ZujA''  15aq.  —  Zn.jA."''  9aq.— 
MnjA'^'  18aq :  minute  needles,  more  sol.  cold 
than  hot  water.  S.  (hot  water)  -125.—  Co^A^'  18aq: 
minute  prisms  (from  boiling  water). — Ni3A^'24aq: 
V.  si.  sol.  water.— Al.^^'  18aq.  Mellite.  S.G.  1-6. 
S.H.  -336  (Bartoh,  G.  14,  105).  Occurs  in 
lignite  at  Asten  in  Thuringia,  Bilin  in  Bohemia, 
and  near  Walchau  in  Moravia.  Massive  nodules. 
Dimetriccrystals:  a:c  =  l:-745.— Fe3A^iFe303  9aq: 
minute  lemon-yellow  crystals,  v.  si.  sol.  water. — 
Cu3A^'12aq.  From  boiling  mellitic  acid  and 
cupric  acetate.  Amorphous  pp.,  becoming  crys- 
talline. —  Cu,,H,A«  12aq.  —  Cu,(NH ^.A"'  ISaq  : 
from  eupric  sulphate  and  ammonium  mellitate. 
—HgjA^'iGaq  (dried  at  100°);  granular  mass.— 
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ng,A'''Caq  (dried  at  100°):  granular  pp. — ■ 
Pb^'i  (dried  at  180°)  :  bulky  white  pp.— 
Pd.,A'''(NH3)|2  Caq  :  colourless  trimotric  crystals 
(Ivarmrodt,  A.  81,  104). — Ag.A'''  :  white  crystal- 
line powder  (Wiihler,  A.  30,  1). 

Methyl  ether  Me^K"'.  [187°].  From  silver 
mellitate  and  McI  (Kraut,  J.  1SG2,  281 ;  A.  Ill, 
273).  Plates.  H.C.  1,825,000.  H.F.  487,400 
(Slohmann,  J.  pr.  [2]  40,  353). 

Ethyl  ether  Et,A-'.  [73°]. 

Isoamyl  e<7tcr  (C,H||),.A''.  Oil. 

Chloride  C,(COCl')„.  [190°]  (Glaus,  B.  10, 
5C1).  Formed,  together  with  an  oxychloride 
Ci.OjClj,  from  PCi^  and  mcllitic  acid.  Hard 
vitreous  prisms  (from  ether).  Sublimes  in 
laiiiinai  at  240°.  Slowly  decomposed  by  water 
into  riCl  and  mellitic  acid. 

Tri-imide  Ci.JI^N^O^  i.e. 

Cu  |<^^J^>  NH  J  3.  Paramide.  Formed,  to- 
gether with  euchroic  acid,  hy  heating  ammo- 
nium mellitate  at  100°  as  long  as  NH^  escapes. 
Water  extracts  ammonium  euchroate  from  the 
residue  leaving  paramide  undissolved  (Wohler, 
A.  37,  2G8  ;  Schwarz,  A.  00,  52).  White  amor- 
phous powder,  insol.  water  and  alcohol.  Sol. 
H.SOj  but  roppd.  by  water.  Boiling  with  water 
slowly  converts  it  into  (NHJ  |H.,C|._,0|,.  Alkalis 
convert  it  first  into  euchroic  and  then  into 
mellitic  acid.  AgNOj  forms  in  its  ammoniacal 
solution  a  gelatinous  pp.  which  gives  off  NH^ 
when  heated,  leaving  Ag.,N,|C|.^0^.  An  ammo- 
niacal solution  of  paramide  dropped  into  HClAq 
gives  a  white  crystalline  pp.  called  '  paramic 
acid  '  C,,,H,NaO,  (?)  or 

CO,H     \p   /^CO-.  T^rr  "I 

CO(NH,)/^'^  )^\C0/^^ 
Tr  i- phenyl -tri-imida 

C„  I  <^^>NPh  1 3.    Formed  by  heating  melli- 
tic acid  or  ammonium  mellitate  (1  mol.)  with 
aniline  (0  mols.)  at  100°  for  7  bours  (Hotte, 
J.  2)r.  [2]  32,  238).    White  amorphous  mass, 
Di-imide  Cp^H^NjOg  i.e. 

(CO,H),C,  |<co>N^l}2-  Euchroic  acid. 
Prepared  by  heating  ammonium  mellitate  at 
100^  for  several  hours,  dissolving  in  water,  and 
adding  HCl  to  the  hot  solution.  The  crystals 
which  separate  on  cooling  are  recrystallised  from 
water  (Wohler,  P.  52,  010  ;  Schwarz,  A.  GO,  49). 
Small  prisms  (containing  2aq) ;  si.  sol.  cold 
water.  Strongly  acid.  Melts  about  280°. 
Euchroic  acid  is  not  decomposed  by  boiling  water 
or  HClAq.  When  a  solution  of  euchroic  acid  is 
treated  with  zinc  the  metal  becomes  covered  with 
a  dark-blue  deposit  of  'euchrone.'  This  deposit 
detaches  itself  when  the  zinc  is  immersed  in 
dilute  HClAq.  After  drying,  euchrone  is  a  black 
mass  which  becomes  colourless  when  heated  in 
air,  being  re-oxidised  to  euchroic  acid.  Euchrone 
forms  a  deep-purple  solution  in  NH.,Aq  orKOHAq, 
but  the  solution  is  quickly  decolourised  by  the 
air.  When  a  solution  of  euchroic  acid  is  electro- 
lysed, the  negative  platinum  becomes  coated  with 
the  blue  deposit. 

Salts.— (Nn,),C|,,H.,N,0,:  white  crusts.— 
An  acid  ammonium  salt  separates  from  hot 
Folutions  in  yellowish  crystals. —  BaA"aq:  pale- 
yellow  powder.—  l'bA"aq.  —  PbA"4aq.—  Ag.,A"  : 
sulphur-yellow  powder. 


Bexahydride  C,H„(CO_,H),.  Hydivmelli- 
tic  acid.  Formed  by  treating  an  ammoniacal 
solution  of  mellitic  acid  with  sodium-amalgam  ; 
neutralising  with  acetic  acid  ;  ppg.  by  lead  ace- 
tate ;  and  decomposing  the  pp.  with  H.,S. 
(Baeyer,  A.  Suppl.  7,  15).  Formed  also  in  the 
electrolysis  of  aqueous  KOII  with  a  positive 
electrode  of  carbon  (Bartoli  a.  Papasogli,  C.  C, 
1881,  327).  Hygroscopic  syrup  ;  v.  e.  sol.  water. 
By  heating  with  HoSO^  (5  pts.)  there  is  formed, 
together  with  CO.,  and  SO.,,  trimcsic  acid 
C,H3(C0.,H)„  prehnitic  acid  C,H.,(CO.,H)„  mello- 
phanic  acid  C5H.^(C0;^H)^,  and  prehnomalic  acid 
C^ioH^O,. 

Salts. — Tliealkalino  salts  are  gummy,  v.  0. 
sol.  water. — The  calcium  salt  is  more  soluble 
in  hot  than  in  cold  water. — Pb.|A''  (dried  at 
150°).  Amorphous  px5. — Ag^A'' :  amorphous 
pp. 

Isohexahy dride  C„n,,(CO^H),;.  Isoliydro- 
inellilic  acid.  Formed  by  heating  the  preceding 
liexahydride  with  cone.  IIClAq  for  3  hours  at 
180"'  (Baeyer).  Prisms  (from  water).  V.  sol. 
water,  but  i)pd.  on  addition  of  HCl.  Not  affected 
by  heating  with  fuming  HGL\q  at  300°.  De- 
composed in  the  same  manner  as  its  isomeride 
when  lieated  with  H.,SO|.  Chromic  acid  mix- 
ture oxidises  it  to  acetic  acid  and  CO^,. 
— Pb,A>'. 

Methyl  ether     the  Isohexahy  dride 
Me,C,„H,0,2.    [125°].    Needles,  v.  e.  scl.  alco- 
hol. 

Picfcrenccs.  —  Hemi-mellitic  acid  ;  Pyeo- 

MELLITIC  ACin. 

TRIMELLITIC  ACID  C^H.Oe  i.e. 
C,H3(C0,.1I).,  [1:2:4].  Benzene  tricarboxylic  acid. 
Mol.  w.  210.  [218°]. 

Formation. — 1.  Together  with  isophthalio 
acid  and  pyromellitic  anhydride  by  heating  tha 
tetrahy dride  of  pyromellitic  acid  C,,H^(C0..H), 
with  5  pts.  of  H.^S0j  (Baeyer,  yl.  Stq^pl.  7,  40').— 
2.  By  oxidising  the  acid  C,-H,Me(C0.B)2,  pre- 
pared from  i|/-cumene,  by  KMnO^  (Krinos,  B.  10, 
14'Jl).  —  3.  By  oxidising  alizarin  carboxylic  acid 
with  dilute  HNO3  (Hammerschlag,  B.  11,  K8).— 
4.  By  oxidising  the  acid  C,H,,Me(C^H„)CO.,H 
with  dilute  nitric  acid  (S.G.  1-12)  at  240°  (EfTront, 
B.  17,  2338). — 5.  By  the  action  of  cuprous 
cyanide  upon  the  diazo-  compound  from  amido- 
terephthalic  acid,  and  saponification  of  the  pro- 
duct with  aqueous  KOH  (Ahrens,  i3. 19,  1034). — - 
G.  By  heating  mono-potassic  (/3)-sulpho- 
phthalate  with  sodium  formate,  isophthalic  acid 
being  also  formed  (Graebe  a.  Eee,  C.J.  49,  532). 

Preparation. — 100  g.  pulverised  colophony 
and  2  litres  of  nitric  acid  (1  vol.  commercial  acid 
to  2  vols,  water)  are  introduced  into  a  retort  with 
its  beak  directed  upwards,  and  the  liquid  is 
heated  to  boiling,  whereupon  the  colophony 
melts,  and  is  quickly  attacked,  with  copious 
evolution  of  red  vapours,  and  converted  into  an 
orange-yellow  viscid  mass.  After  the  boiling  has 
been  continued  for  6  or  8  hours,  fresh  resin  and 
strong  nitric  acid  are  added  alternately,  till 
about  1  kg.  rosin  has  been  introduced,  the  con- 
tents of  the  retort  being  kept  in  constant  ebulli- 
tion ;  this  process  takes  about  a  fortnight.  Tlie 
resulting  wine-yellow  licjuid,  which  on  addition 
of  water  should  merely  show  turbiilitv.  and  not 
yield  any  lumpy  precipitate,  is  tl.en  distilled  oS 
till  the  remaining  liquid  begins  to  froth;  and 
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tills  liquid,  while  still  hot,  is  poured  into  a  ten- 
fold volunie  of  cold  water,  decanted  after  twenty- 
four  hours  from  the  varnish  like  resin  which 
separates,  and  evaporated  to  a  syrupy  consist- 
ence. The  whole  then  solidifies  after  a  while  to 
a  thick  crystalline  pulp,  which  may  be  freed  from 
the  syrupy  mother-liquor  by  means  of  an  aspi- 
rator and  porous  earthenware  plates,  and  after- 
wards boiled  with  water.  The  extract  on  cooling 
deposits  isophthalic  acid  in  slender  needles,  and 
on  further  concentration,  first  a  little  more  of  the 
same  acid  and  then  trimellitic  acid,  which  may 
be  purified  by  solution  in  alcohol  and  crystalli- 
sation from  water.  30  g.  of  trimellitic  acid  may 
be  thus  obtained  from  50  g.  of  resin  (Schreder, 
A.  172,  93). 

ProjJerties. — Eosettes  of  small  needles ;  m. 
sol.  water  and  ether.  When  heated  above  its 
melting-point  the  anhydride  distils  over,  con- 
densing in  concentrically  arranged  groups  of 
needles.  On  fusion  with  NaOH  it  gives  benzene 
and  diphenyl  (Earth  a.  Schreder,  B.  12,  1257). 
It  also  yields  benzene  when  distilled  with  lime. 

Salts. — Ba;,A"'2  4aq  (when  air-dried).  Gives 
off  3aq  at  160°.  SI.  soL  water. — Ba  ,A"'2  3aq 
(when  dried  over  H^SOJ.— Ag^A'" :  white  pp., 
not  much  affected  by  light :  si.  sol.  water. 

Anhydride  C,H3(C0,H)<^^q>0.  [158°]. 

Formed  by  heating  the  acid  (Baeyer,  A.  1G6, 
3-10).  Crystalline  mass,  si.  sol.  cold,  v.  sol.  hot, 
water. 

iic'/croicr.— Sdlpiio-trijiellitic  acid. 
MELLITYL    ALCOHOL    v.  Penta-uethyl 

BENZYL  ALCOHOL. 

MELLOGEN  C,,H,0^.  On  the  electrolysis  of 
water  by  a  battery  of  1,200  Daniell's  cells,  the 
anode  being  gas-carbon,  the  liquid  becomes  of 
an  inky  colour,  and  there  is  deposited  in  the  vol- 
tameter a  black  residue.  This  is  washed  with 
water  until  the  filtrate  is  quite  colourless  ;  from 
the  washings  the  mellogen  is  ppd.  with  a  small 
quantity  of  dilute  hydrochloric  acid  (Bartoli  a. 
Papasogh,  G.  11,  408  ;  12,117;  13,37;  15,464; 
C.  R.  <J4,  1330  ;  A.  Ch.  [6]  7,  304).  A  black 
solid,  of  conchoidal  fracture,  sol.  water  and  al- 
kalis, insol.  alcohols  and  hydrocarbon,  and  in 
most  mineral  acids  and  salts.  It  is  not  readily 
combustible,  and  is  converted  by  oxidising  agents, 
e.g.  NaOCI,  into  mellitic  and  pyromellitic  acid 
and  their  hydrides.  At  ordinary  temperatures 
it  has  the  composition  2C,|H.,0j  +  SH.p  ;  at  100° 
it  may  be  represented  by  2C||H.,0j.H,0.  The 
aqueous  solution  of  mellogen  is  dark-coloured, 
and  is  ppd.  by  acids  and  by  many  salts.  With 
baryta  mellogen  gives  an  insoluble  pp.  Nitric 
acid  (S.G.  1-36)  oxidises  mellogen  forming  an 
amorphous  compound  C,,H„0.|,  sol.  water,  alco- 
hol,and  ether  :  asolubleacid  C||H„0,2^,aq, form- 
ing the  salts  Ba3(C,|H30;)._,  and  Ag-iCuHjO, ;  and 
a  black  compound  resembling  mellogen. 

MELLONE  V.  Cyanic  acids. 

MELLOPHANIC  ACID  C,oH„0„  i.e. 
C,iH.^(CO._,H),  [1:2:3:5].  Benzene  i-tetra-carhoxy- 
lic  acid.  [238°].  Obtained,  together  with  prehn- 
itic  acid  C.H.^CO^H),  [1:2:3:4],  by  heating  the 
hydride  of  pyromellitic  acid  C„H,(C02H)^  [1:2:4:5] 
with  H.SOj  (Baeyer,  A.  166,  327).  Formed  also 
by  the  oxidation  of  iso-durene  C,.HjMej  (Jacob. 
Bon,  B.  17,  2516).  Small  four-sided  prisms  ;  v. 
Bol,  water,  but  ppd.  by  HCl  from  a  cone,  solu- 


tion. Converted  into  an  anhydride  on  fusion. 
Calcium  acetate  gives  in  hot  solutions  of  the 
acid  a  pp.  which  re-dissolves  on  cooling.  Baryta- 
water  gives  a  pp.  which  becomes  crystalline  on 
heating.  Lead  acetate  gives  a  flocculent  pp., 
insol.  acetic  acid.  Sodium-amalgam  forms  a 
hydride  of  mellophanic  acid. 

Anhydride  [238°].  Formed  by  fusing  the 
acid.    Insol.  ether. 

MELOLONTHIN  CjH^N.SO,.  Found,  toge- 
ther with  leucine  and  hypoxanthine,  in  cock- 
chafers (Melolontha  vulgaris).  The  insects  are 
extracted  with  water,  the  extract  boiled,  ppd. 
with  lead  subacetate,  and  the  filtrate  freed  from 
lead  by  H.^S  and  evaporated.  The  crystals  are 
freed  from  leucine  by  treatment  with  alcohol 
(Schreiner,  B.  4,  763).  301bs.  of  cockchafers 
yield  I'5  g.  melolonthin.  Silky  needles  (from 
water) ;  si.  sol.  cold,  m.  sol.  hot,  water  ;  v.  si. 
sol.  dilute  alcohol  and  ether ;  v.  sol.  acids  and 
alkalis.    Does  not  act  on  light. 

MELMESIDINE  v.  Di-mesityl-gdanidine. 

MENAPHTHYLAMINE  C,,H,,N  i.e. 
C,„H;.CH,NH2.  (292°).  Formed  by  treating  the 
amide  of  (a)-thionaphthoic  acid  C,,,H,.CS.NH., 
with  zinc  and  HCl  (Hofmann,  B.  1,  100)' 
Alkaline  liquid,  readily  absorbing  CO.^  from  the 
air. — B'HCl :  long,  sparingly  soluble  crystals.— 
B'.,H.,PtCl|. :  yellow  crystalline  pp. 

'mENISPERMINE  C„H,,N,0,  (?).  [120°]. 
Occurs  in  the  seeds  of  Menispermtan  coccidus 
(Pelletier  a.  Caventou,  A.  Ch.  [2]  64,  178).  To 
extract  the  menispermine,  the  alcoholic  extract 
of  the  seeds  is  first  treated  with  cold  water,  then 
exhausted  with  hot  acidulated  water  ;  the  brown 
solution  is  ppd.  by  an  alkali ;  and  the  pp.  is  ex- 
hausted with  very  weak  acetic  acid,  which  leaves 
a  brown-black  mass  undissolved.  Or  the  seeds 
may  be  made  up  into  a  heap,  and  exhausted 
with  alcohol  of  specific  gravity  0-833  ;  the  alco- 
hol distilled  off ;  the  residue  boiled  with  water  ; 
and  the  liquid  filtered  at  the  boiling  heat ;  it 
then,  on  cooling,  deposits  crystals  of  jsicrotoxine, 
especially  if  a  small  quantity  of  acid  has  been 
added.  The  part  insol.  boiling  water  is  then 
treated  with  acidulated  water,  and  ppd.  by  an 
alkali ;  a  granular  pp.  is  thereby  formed,  from 
which  alcohol  extracts  a  peculiar  yellow  sub- 
stance ;  and  the  residue  is  finally  dissolved  in 
ether,  which  deposits  menispermine  in  the 
crystalline  form.  The  ether  leaves  undissolved 
a  viscous  substance,  which  may  be  dissolved  in 
absolute  alcohol :  and  the  solution,  evaporated 
at  45°,  ultimately  yields  crystals  of  parame- 
nispermine. 

Properties. — Prisms  ;  insol.  water,  sol.  alco- 
hol and  ether.  Is  not  poisonous.  Its  sulphate 
forms  prismatic  needles,  sol.  water. 

Paramenispermine  [250°].  Isomeric  with 
menispermine.  Insol.  water,  si.  sol.  ether,  v. 
sol.  boiling  alcohol.    Dissolves  in  dilute  acids. 

MENTHENE  C,„H,8.  Mol.  w.  138.  (167-4° 
cor.)  (Atkinson  a.  Yoshida,  C.  J.  41,  53) ;  (163°) 
(Oppenheim,  G.  J.  15,  29).  V.D.  4-94  (calc.  4-78). 
S.G.  i5  -814  ;  £  -8226  ;  ?f  -8073  (A.  a.  Y.).  C.E. 
(0°-ld'')  -000994  ;  (0°-60°)  -00100.  [a]j  =  + 13-25 
(A.  a.  y.).  Egr,  74-0.  Specific  refractive  energy, 
•548.  Specific  dispersive  energy,  -0313  (Glad- 
stone, C.  J.  49,  622).  Obtained  by  distilling 
menthol  (1  pt.)  with  ZnCl,  (2  pts.),  or  with  P.A 
(Walter,  A.  32,  2S8J.   Formed  also  by  the  action 
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of  cone.  H.SO,  on  menthol  (Beckmann,  A.  250, 
358). 

Properties.  —  Colourless  oil,  smelling  like 
cymenc  ;  m.  sol.  ether  and  alcohol,  v.  sol.  benz- 
ene, turpentine,  and  petroleum.  Dextrorota- 
tory. 

Reactions.—!.  Combines  with  fuming  HCl, 
forming  a  yellow  oil  C,„H|,,C1.  Combines  also 
■with  HI,  forming  CmH|,,I,  identical  with  the  pro- 
duct obtained  by  heating  terpilene  dihydro-di- 
iodide  C|„H|,j2Hi  with  HI  (Bouchardat  a.  Lafont, 
C.  II.  107,  'OIG).— 2.  Combines  with  bromine, 
forming  C|„H|„Brj,  which  is  split  up  by  heat  into 
HBr  and  cymene  (Beckett  a.  Wright,  C.  J.  29, 1). 
3.  Fuming  nitric  acid  oxidises  it  to  glutaric  acid. 

MENTHOL  C,„H,,„0  i.e. 

C3H,.CH<(.,CtI.-g|^>CH.CH,  or 

C,H,CH<^|--^g^Qjj^>CH.CH3  (?).  Methyl. 

propyl-2ilieiiol  hc.vahydride.  Mol.  w.  1.56.  [42"']. 
(,212°).  V.D.  5-G2  (calc.  S'-ll).  S.G.  -HUO. 
[aJj=-59-3  (Moriya);  [a]o=-59-6  (Oppen- 
heim)  ;  =  -  49'4  in  a  5  p.c.  alcoholic  solution 
at  22°  (Arth,  A.  Ch.  [G]  7,  438).  K-j,  =77-4  in 
a  21  p.c.  benzene  solution  (Kanonnikoft,  J.  pr. 
[2]  31,  348).  H.C.  1,-509,100  (Louguinine,  A.  Ch. 
[5]  23,  387).  Deposited  in  crystals  when  the 
essential  oil  of  peppermint  is  kept  for  a  long 
time  or  cooled  to  a  low  temperature  (Dumas,  A. 
G,  252;  Blanchet  a.  Sell,  A.  G,  293;  Walter,  A. 
32,  288;  Kane,  P.  71/.  16,  418;  Laurent,  Rev. 
Scient.  14,  341;  Oppenheim,  C.  J.  15,  24). 
Menthol  is  imported  from  Japan  in  the  solid 
state  as '  peppermint  camphor  '  (Moriya,  C.  J.  39, 
77).  White  crystals,  smelling  of  peppermint ; 
si.  sol.  water,  v.  e.  sol.  alcohol,  ether,  CA.,,  HOAc, 
and  fixed  and  volatile  oils.  Insol.  aqueous  al- 
kalis. From  alcoholic  NaOH  it  crystallises  in 
long  needles.  Sodium  dissolves  in  it  with  evolu- 
tion of  hydrogen.  Cone,  acids  dissolve  menthol, 
but  it  is  I'eppd.  on  dilution  with  water.  Menthol 
has  the  refractive  and  dispersive  energy  of  a 
saturated  compound  (Gladstone,  G.  J.  49,  G21). 
The  rate  of  etherification  of  menthol  by  acetic 
acid  is  that  of  a  secondary  alcohol  (Menschut- 
kin,  J.  R.  13,  569). 

Reactions.— I.  With  K,Cr,0,  and  H,SO.,  in 
sealed  tubes  at  120°  gives  an  inactive  oil  '  men- 
thone '  (205°),  C,„H,„0,  S.G.  i§  -9032,  sol.  alco- 
hol, ether,  and  chloroform. — 2.  Fuming  HNO3 
forms  an  explosive  oil,  S.G.  \l  I'OGl,  which  may 
be  reduced  to  a  yellow  oil  C,„H,,,NH,  (185°-190°). 
3.  Excess  of  fuming  HNO;,  forms  an  acid,  pro- 
bably glutaric  (q.v.). — 4.  Bromine  in  acetic  acid 
forms  C|„H|,,Br.  Unstable  oil. — 5.  Cone.  HClAq 
at  100°  slowly  forms  menthyl  chloride.  I'Clj 
forms  the  same  body. — 0.  ZnCl^  or  P..0.-,  dehy- 
drate menthol,  producing  menthene. — 7.  KMnOj 
in  acid  solution  forms  (3)-pinielic  acid  CjHp.Oj 
[87°],  of  which  the  amide  [191°J  crystallises  from 
water  in  prisms  (Arth,  A.  Ch.  [G]  7,  440;  C.  R. 
107,  107).  Formic,  propionic,  butyric,  and  oxy- 
monthylic  acids  are  formed  at  the  same  time. 
The  oxymenthylic  acid  C,„H,„03  boils  at  174° 
under  15  mm.  pressure. — 8.  Boiled  with  HI 
(S.G.  1-7)  for  3  days  it  forms  a  mixture  of 
hydrocarbons  chiefly  consisting  of  CuH^  (168-6°) 
V.D.  67-25,  [a]j  =  +  5-2.  S.G.  'i  -8254  ;  "{  -8111 ; 
C.E.  (0°-10°)  -000929;  (0°-60°)  -000694. 
73-28.     Colourless  oil ;   v.  sol.  petroleum  or  j 


benzene,  less  so  in  alcohol  or  ether.  Odour  re. 
sembles  cymene  (Atkinson  a.  Yoshida,  C.J.  41, 
54).— 9.  Menthol  does  not  react  with  hydroxyl- 
amine  (Niigeli,  B.  16,  499).-  10.  On  heating  with 
sodium  and  ether  on  the  water-bath,  and,  after 
cooling,  adding  CSo  there  is  formed  menthyl- 
xanthogenic  acid  C|„H„O.CS.SH,  a  liquid  which 
undergoes  spontaneous  decomposition,  but  forma 
a  yellow  crystalline  copper  salt  CuA'.^  (Bamberger 
a.  Lodter,  B.  23,  213). 

Acetyl  derivative  C,„H,,,OAc.  MentJiyl 
acetate.  (223°).  [a]  =- 114°.  From  menthol  and 
HOAc  at  120°  (Oppenheim,  C.  J.  15,  26).  Licpiid. 
Not  decomposed  by  cold  alkahs,  but  saponilied 
by  alcoholic  NaOH  at  120^. 

Bntyryl  derivative  C|„H|„O.CO.CJT,. 
Menthyl  butyrate.  Obtained  by  heating  menthol 
with  butyric  acid  at  200°  for  30  hours  (Oppen- 
heim).   (230°-240°).    [a]  =  -89°. 

Benzoyl  derivative  C|„H|,,OBz.  [54°]. 
(230°).  [a][,  =  — 91°.  In  a  one  p.c.  benzene  so- 
lution, trimetric  crystals  partially  decomposed  oa 
distillation  into  menthene  and  benzoic  acid  (Arth, 
A.  Ch.  [6]  7,  479). 

Carbamyl  derivative  C,|H.,,NO.,  i.e. 
C,„H„0.C0.n'H.,.  Menthyl  carbamate.  [165']. 
["]d=  —85°  in  a  -58  p.c.  chloroform  solution  at 
21°.  Formed  by  passing  dry  cyanogen  into  a 
solution  of  sodium-menthol  in  dry  toluene.  The 
jsroduct  is  washed  with  water  and  the  toluene 
distilled  off.  The  crystalline  mass  is  then  re- 
crystallised  from  alcohol,  from  which  the  car- 
bamyl derivative  separates  in  slender  prismatic 
needles  (Arth,  C.  R.  94,  872;  98,521;  A.  Ch. 
[6]  7,  433).  Needles  ;  m.  sol.  alcohol  and 
benzene.  Sublimes  at  100°.  Decomposes  at 
about  200°,  yielding  cyanuric  acid.  Alcoholic 
KoH  forms  menthol  and  jjotassium  cyanato. 
Ac„0  at  130°  forms  C|„H|,,OAc.  Benzoic  aldehyde 
and  HCl  form  (C,„H,„OCO.NH),,CHPh  [143°]. 

Carbonyl  derivative  (C,„H|,jO).^CO. 
Mentliyl  carbonate.  [105°].  Obtained  in  the 
preparation  of  the  carbamyl  derivative  by  eva- 
porating the  alcoholic  mother-li(juor  and  boiling 
the  residue  with  water  as  long  as  menthol  and 
ammonia  come  off.  On  cooling,  the  carbonyl 
derivative  is  deposited  as  a  crystalline  mass,  sol. 
boiling  alcohol  (Arth).  Plates  (from  alcohol)  or 
prisms  (from  toluene)  ;  v.  si.  sol.  alcohol,  v.  sol. 
ether  and  benzene.  Alcoholic  KOH  at  100° 
saponifies  it. 

P !ienyl-carbaim/l  derivative 
C,„H„O.CO.NHPh.     Mentliyl  piicnyl-urcthane. 
Menthyl  phenyl-carbamate.  [111°].  From  men- 
thol and  phenyl  cyanate  (Leuckart,  B.  20,  115). 
Silky  needles  (from  hot  alcoliol). 

Succinoxyl  derivative 
C,„H,,O.CO.CH„.CH,.CO,H.  [62°].  [a]„=_59-G'' 
in  a  1-4  p.c.  benzene  solution.  F'ormed  by  heat- 
ing menthene  (1  mol.)  with  succinic  anhydride 
(1  mol.)  at  110°  (Arth).  Acicular  crystals  ;  v.  e. 
sol.  alcohol,  v.  si.  sol.  hot  water.  Its  Na  and  K 
salts  are  very  deliquescent ;  the  Ca  and  Ba  salts 
are  white  pps;. —  AgCj^HojO^ :  small  needles  (from 
hot  water). 

Succinyl  derivative  {CiJI,^).,C^Hfi^. 
[62°].  (220'-').  [o]n  =  -  81-5°  in  a  1-9  p.c.  benzene 
solution.  From  menthol  (1  mol.)  and  succinic 
acid  (2  mols.)  at  150°.  Trimetric  crystals  (from 
alcohol).  Decomposes  on  distillation  into  sue- 
I  ciuic  acid  and  menthene. 
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Phtho.loxyl  derivative  C.gHj^O^  i.e. 
C,„H,3.0.C0.C,H,.C0,H.  [110°].  [ajn  = -105-6^ 
in  a  1-C  p.c.  benzene  solution.  Formed  by  beating 
nientbol  (Imol.)  with  phthalic  anhydride  (Iniol.) 
atllO° (Arth).  Minute  needles;  insol.  cold  water, 
V.  sol.  alcohol  and  ether.  Gives  white  pps.  with 
Ba  and  Ca  salts.— Mg(C,sH2^0J  :  lamina; ;  almost 
insol.  cold  water. 

Phthalyl  derivative  C.,8H|.,0^  i.e. 
(C,„H„),C8HA.  [133°].  [a]c=-94-7°  in  a  2 
p.c.  benzene  solution  at  20°.  From  phthalic 
anhydride  (1  mol.)  and  menthene  (2  mols.)  at 
140°.  Trimetric  crystals  (from  ether) ;  si.  sol. 
boiling  alcohol. 

Menthyl  chloride  C,„H,,,C1.  (c.  204°).  Ob- 
tained by  treating  menthol  with  PCl^  (Walter,  y1. 
32,  292)  or  with  cone.  HClAq  lor  a  week  at  100° 
(Oppenheim).  The  same  bcdy  appears  to  be 
formed  by  lieating  menthene  with  fuming 
HClAq  at  120°  (Arth,  C.  II.  97,  323).  Light  oil ; 
b1.  sol.  water,  m.  sol.  alcohol.  Not  attacked  by 
alcoholic  KOH.  With  sodium  menthol  it  gives 
Dienthcne  and  menthol. 

Menthyl  bromide  C,„H,,,Br.  From  menthol 
and  bromide  of  phosphorus.  Non-volatile  liquid. 
Gives  with  bromine  C|„H,,Br„. 

Meathyl  iodide  C,„H|.jI.  From  menthol  and 
cone.  HIAi].  Liquid  ;  decomposed  by  alcoholic 
K^S  into  menthene  and  HI. 

Tetra-menthyl-silicate  Si(OC,„H,„)^.  [82°]. 
(350°)  at  155  mm.  Formed  by  the  action  of  SiClj 
upon  menthol;  the  yield  is  75  p.c.  of  the  theo- 
retical (Hertkorn,  B.  18,  1C95).  Colourless 
prisms ;  v.  sol.  ether,  benzene, ligroin, chloroform, 
CSj,  and  warm  alcohol ;  si.  sol.  cold  alcohol. 

Oxymenthylic  acid  CmHijOj.  (175°)  at  15  mm. 
(280°).  A  product  of  the  oxidation  of  menthol 
by  KMnOj  (Arth,  A.  Ch.  [G]  7,  448).  Colourless 
liquid,  partially  decomposed  on  boiling  at  280°  ; 
V.  si.  sol.  water,  v.  sol.  alcohol  and  ether.  The 
salts  of  alkalis  and  alkaline  earths  are  very 
soluble.  A  solution  of  the  sodium  salt  is  ppd. 
by  salts  of  Pb,  Fe'",  Cu,  and  Pt.  It  forms  no 
acetyl  derivative.- -AgA'. — NaA'  :  white  deli- 
quescent crystals. 

Methyl  ether  MeA'.  (137°)  at  17  mm. 
Liquid. 

Ethyl  ether  EtA'.  (145°)  at  18  mm. 
Thick  liquid. 

MENTHONE  C,„H,sO.  (206-3°  cor.). 
[a]j  =  -I-  21°.  S.G.  I  •9120  ;  'f  -8972.  C.E.  (0°-10°) 
•O00SG2;  (0°-100°)  -000923.  E  75-3.  From 
menthol  (30  g.),  K,Cr,,Oj  (10  g.),  and  H.SO^  (10  g.) 
at  135".  The  light  oil  is  subjected  several  times 
to  the  action  of  the  same  oxidising  mixture  (At- 
liinson  a.  Yoshida,  C.  J.  41,  49).  Colourless  oil, 
miscible  with  alcohol,  chloroform,  benzene,  and 
CS.,.  Smells  like  diluted  peppermint.  Does  not 
combine  with  NaHSO^.  If  a  solution  in  petro- 
leum is  treated  with  Na  and  CO^  successively  and 
then  shaken  with  water  crystals  of  menthol  are 
got  [42°] ;  but  having  [a]j  =  -39°  not  -59°. 

Lasvo-menthone  C|„H|j,0  i.e. 

CHPr<^^^-^Q->CHMe(?)   (207°).     S.G.  ?9 

•89C0.  [a]D=-28-2°.  Menthone  is  a  mixture  of 
two  isomerides — one  dextro-,  the  other  lajvo- 
rotatory.  By  using  very  little  acid  the  lasvo- 
menthone  may  be  obtained  free  from  dextro- 
menthone  and  menthol.  The  best  proportions 
are  COg.  K^Cr,0„  50g.  H.SO^,  300g.  water,  and 


45  g.  menthol,  the  mixture  being  kept  at  30°  to 
55°  (Beckmann,  A.  250,  325).  The  menthone  is 
extracted  with  ether,  washed  with  dilute  alkalis, 
and  distilled  with  steam. 

Properties. — Mobile  liquid,  smelling  faintly 
of  peppermint ;  si.  sol.  water,  miscible  with  al- 
cohol, ether,  and  petroleum-ether.  The  mole- 
cular weight  determined  by  Kaoult's  method 
agrees  with  the  formula.  The  molecular  re- 
fraction f'ljzl^?  is  40-3.  LKVo-menthone  is 
+  2/a 

converted  into  a  mixture  of  dextro-  and  Itevo- 
menthone  by  acids,  bases,  water,  heat,  or  even 
on  keeping. 

Oxim  C,oH,sNOH.  Mol.  w.  1C9.  [58°]. 
Hd=— 42-5°.  Crystalline;  sol.  dilute  alcohol, 
ether,  and  petroleum-ether.  Raoult's  method 
gives,  when  acetic  acid  is  used,  the  mol.  w. 
169,  but  when  benzene  is  used  it  gives  231. 
With  HCl  the  oxim  forms  a  compound 
(C,„C„N0H)HC1  [119°],  a  white  crystalline 
powder.— "Ci.H.aNONa. 

Dextro  -  menthone  C,„H|sO.  Mol.  w.  154. 
(208°).  S.G.  |2 -900.  [o]d  = -f  28-14°.  Obtained 
by  freezing  a  mixture  of  H^SOj  (10  pts.)  and 
water  (1  pt.),  adding  menthene,  (2  pts.),  and 
shaking.  The  temperature  is  slowly  raised  to 
30°,  the  product  poured  into  ice,  and  the  men- 
thone extracted  by  ether  (Beckmann,  A.  250, 
334).  Colourless  mobile  oil  ;  si.  sol.  water, 
miscible  with  alcohol,  ether,  and  petroleum- 
ether.  The  mol.  w.  determined  by  Eaoult's 
method  is  150.  The  action  of  acids,  bases, 
water,  heat,  and  time  convert  dextro-menthona 
into  a  mixture  of  dextro-  and  lasvo-menthone. 

Oxim  C,(,H,sNOH.  Thick  oil,  slightly  Irevo- 
rotatory.  The  mol.  w.  determined  by  Kaoult's 
method  is  165  when  acetic  acid  is  used,  and  228 
when  benzene  is  employed  as  solvent.  — ■ 
(C,„H„N0H)HC1.  [c.  97°].  Deliquescent.  — 
>'C,„H„N0Na. 

MENYANTHIN  a,„H„.0n.  [60°-115°].  A 
litter  glucoside  found  in  ljuckbean  (mcnyantkcs 
trifoliata)  (Brandes;  Kromayer,  Ar.  Ph.  [2]  108, 
257  ;  124,  37  ;  Fr.  1,  15).  Prepared  by  treating 
the  aqueous  extract  with  animal  charcoal  at 
65°,  and  subsequently  extracting  the  charcoal 
with  alcohol.  Amorphous  yellowish  mass ;  si. 
sol.  cold  water,  v.  sol.  hot  water  and  alcohol, 
insol.  ether.  Dissolves  in  aqueous  alkalis.  Its 
solutions  are  not  ppd.  by  metallic  salts.  It  is 
ppd.  by  tannin.  When  distilled  with  dilute 
H^SOj  it  gives  off  volatile  menyanthol,  while 
glucose  CjH|„0|j  6aq  remains  behind. 

Menyanthol  C^H„0  is  an  oil  smelling  like 
benzoic  aldehyde.  It  reduces  ammoniacal 
AgNOj.  By  exposure  to  the  air,  or  by  potash- 
fusion,  it  is  converted  into  a  crystalline  sub- 
liniable  acid. 

Menyanthin.  This  name  has  also  been 
applied  to  inulin  when  prepared  from  buckbean. 

MERCAPTALS.  Compounds  of  the  form 
ECH(SR')o.  They  may  be  viewed  as  thio-acetals 
or  as  the  sulphur-compounds  corresponding  to 
the  alkyl  derivatives  of  ortho-aldehydes.  V, 

TUIO-ALDEHYDES. 

MEKCAPTAN  CJI„S  i.e.  C.H.SH.  Ethtjl 
mcrcaptan.  Thio-alcohol.  Mol.  w.  62.  (36-5°). 
S.G.  '-f  -8391.  V.D.  2-11  (calc.  2-16).  S.V.  76 
(LouscD,  A.  254,  71).    H.F.p.  14,430.  H.F.v. 
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13,'J71  (Thomsen).  IS-C,  (Nashii,  G.  13, 

301). 

B'ormaticni. — 1.  Ey  distilling  calcium  ethyl 
sulphaie  CaEt,_.(SO.,),  with  a  solution  of  barium 
sulphydrate  (Zeise,  P.  31,  3(59). — 2.  A  mixture 
of  alcohol  and  H.,SOj  is  neutralised  with  KOH, 
decanted  from  ppd.  K.^SO,,  mixed  with  excess  of 
KOH,  saturated  with' H.,S,  and  distilled  (Woh- 
ler). —  3.  A  solution  of  KOH  (S.G.  1-3)  is  satu- 
rated with  H,^S,  mixed  with  an  equal  volume  of 
a  cone,  solution  of  KEtSO.,,  and  distilled  from  a 
water-bath  (Liebig,  A.  11,  14;  23,  34).  The 
product  is  freed  from  Et.,S  by  fractional  distilla- 
tion (Claesson,  pr.  [2]  15,  193).— 4.  From 
KSH  and  EtCl  (Kegnault,  A.  Ch.  [2]  71,  390).— 
6.  From  KSH  and  EtI  (Baudrimont,  C.  li.  54, 
616).— 6.  liy  reducing  with  HI  at  1(;0=  the  solid 
thio-aldehyde  obtained  by  passing  H.S  into  a 
mixture  of  aldehyde  solution  and  iodine  (Bot- 
tinger,  B.  11,  2203).— 7.  Together  with  HKtSO, 
and  ether,  by  heating  alcohol  saturated  with  SO.^ 
in  sealed  tubes  (Endemann,vl.  140,  336 ;  Pagliani, 

B.  11,  155). 

Preparation. — A  cold  mixture  of  alcohol 
(1  litre)  and  H..SO,  (500  c.c.)  is  diluted  with  ice 
and  then  added  to  a  solution  of  crystallised  so- 
dium carbonate  (4  kilos).  The  product  is  con- 
centrated until  Na^SO,,  separates.  The  mother- 
liquor  is  further  concentrated,  and  mixed  with 
KOH  (800  g.)  dissolved  in  water  (1,600  c.c.)  pre- 
viously saturated  with  H.jS.  The  whole  is  heated 
on  a  water-bath,  and  the  gases  are  passed  first 
through  a  strong  solution  of  caustic  potash 
(50  g.)  and  then  into  a  solution  of  KOH  (350  g.) 
in  water  (700  g.).  The  small  amount  of  H.^S 
contained  in  the  latter  solution  is  ppd.  by  lead 
acetate,  and  the  merca]itan  liberated  by  HCl.  It 
is  dried  with  K„CO;j  and  distilled  (Klason,  20, 
3407). 

Properties. — Colourless,  very  mobile,  liquid, 
having  a  peculiarly  persistent  alliaceous  odour. 
V.  si.  sol.  water,  miscible  with  alcohol  and  ether. 
Very  inflammable,  and  burns  with  a  blue  liame. 
A  drop  of  it  when  briskly  agitated  on  the  end 
of  a  glass  rod  becomes  solid,  possibly  through 
formation  of  a  hydrate.  Neutral  to  litmus.  An 
alcoholic  solution  forms  a  yellow  pp.  with  lead 
Baits,  and  white  pps.  with  cupric  acetate,  mer- 
curic salts,  and  trichloride  of  gold.  The  alco- 
holic solution  is  turned  blue  by  FeCl.,  (Rathke, 
.4.161, 148).  Mercaptan  is  a  reducing  agent :  thus 
it  converts  nitro-bcnzcne  into  azo-benzene.  Mer- 
captan decomposes  salts  of  phenyl  with  forma- 
tion of  sodium  phenylate  and  a  thio-cther  (R. 
Seiffert,  J.  pr.  [2]  31,  462).  But  with  phenyl 
salicylate  it  acts  thus:  C,H,(OH)CO.,Ph  -f  NaSEt 
=  C„H,(ONa)CO,Ph-hHSEt.  A  trace  of  isatin 
dissolved  in  sulphuric  acid  gives,  with  a  trace  of 
mercaptan,  a  tine  green  colouration  (Berthelot, 

C.  B.  108,  350). 

Reactions.—  1.  Boiling  nitric  acid  (S.G.  1'4) 
becomes  red,  deposits  an  oil,  and  ultimately 
forms  ethane  sulphonic  acid.  Weaker  nitric 
acid  (S.G.  1-23)  forms  EtSO.,SEt.— 2.  Potassium 
forms  hydrogen  and  KSEt. — 3.  P.,S-  forms 
Et.PS.,  and  Et.HPS,  (Carius,  A.  11%  i90).— 4. 
Bromine  forms  EtBr  and  S  J3r.,  (Friedel  a.  Laden- 
burg,  A.  145,  180).  —5.  Heated  in  sealed  tubes 
with  diaio-coiiiponnds  (diazo-salicylic  acid,  diazo- 
plieiiol  chloride)  it  forms  di-ethyl  disulphidc,  the 
diazo-  compound  being  reduced  exactly  as  when 


boiled  with  alcohol  (R.  Schr.iilt  a.  O.  Mitten- 
zwey,  J.pr.  120,  192) :  C,H,(0H).N:NG1  -^  2EtSH 
=  Et,S,-f  N,,4-'C,H,.0H-^HC1.— 6.  PCl^  at  100° 
forms  thiophosphorous  ether  P(SEt)„  a  fetid 
oil,  resolved  by  distillation  into  phosphorus  and 
Et.,S,,.— 7.  CC1|,  acting  on  NaSEt,  forms  C(SEt), 
a  light  oil,  S.G.  I'Ol,  decomposed  on  distillation. 
C.Cl^  with  NaSEt  gives  G,(SEt),,,  a  heavy  fetid 
oil,  solidifying  at  very  low  temperatures.  CCl, 
heated  with  NaSEt  at  100°  gives  C,(SEt)„  crys- 
tallising in  rhombohedra  [64°]. — 8.  S,_,C1._,  forms 
HCl  and  Et„S.|,  which  is  resolved  by  distillation 
into  Et.,S.,  and  S,,.— 9.  TiClj  gives  EtSHTiCl, 
and  (EtSH),TiCl/(Demar(;'ay,  Bl.  [2]  20,  132).— 
10.  Reacts  with  ketones  forming  '  mercaptoles ' 
or  thioketates.  Thus  HCl  passed  into  a  mixture 
of  acetone  and  mercaptan  forms  (CH.,)„C(SEt).> 
(Baumann,  B.  18,  887). — 11.  Mercaptan  sus- 
pended in  ice-water  and  mixed  with  diazobenz- 
ene  sulphonic  acid  and  soda  gives  explosive 
yellow  needles  of  S03Na.C,Hj.N,SEt.  When 
the  alcoholic  solution  of  this  salt  is  boiled 
SO^Na.CiHi.SEt  and  nitrogen  are  formed  (Stad- 
ler,  B.  17,  2075). 

Salts.— All  metallic  mercaptides  are  decom- 
posed by  HCl. —  "KSEt.  From  mercaptan  and 
K.  Dull  white  granular  mass,  v.  sol.  water,  si. 
sol.  alcohol.  Its  aqueous  solution  gives  a  yellow 
pp.  with  lead  salts. — NaSEt.  From  mercaptan 
and  Na  or  NaOEt.  Crystalline  mass,  v.  sol. 
water  and  alcohol.  Its  aqueous  solution  is  al- 
kaline in  reaction,  and  gives  off  all  its  mercap- 
tan on  boiling.  In  dry  air  it  oxidises  to 
C._,H5S0.,Na.  When  oxygen  is  jjassed  through 
its  alcoholic  solution  Et„S  is  formed. — Zn(SEtj._, : 
white,  indistinctly  crystalline  pp.  obtained  by 
adding  mercaptan  to  aqueous  zinc  acetate.  Sol. 
NH.,A(i  and  re23pd.  on  neutralisation.— Cd(SEt);. 
—  Co(SEt), :  gummy  pf).  Unlike  the  other  mer- 
captides it  is  not  attacked  by  fuming  HNO.,. — 
Ni(SEt)._, :  chocolate  brown  powder,  not  decom- 
posed by  water. —  ''Fe(SEt),_, :  from  FeCl.,,  mer- 
captan, and  ammonia.  Black  slimy  mass,  re- 
solved by  heating  into  mercaptan  and  ferrous 
hydrate.- EtSFe(NO)..  [78°].  From  KSFe(NO), 
and  EtI  (Pavel,  B.  i5,  2607).— TlSEt:  yellow 
curdy  pp.,  sL  sol.  water. — Cu(SEt),,.  Obtained 
by  adding  mercaptan  to  a  solution  of  CuSO,, 
mixed  with  NaOAc.  Pale-yellow  amorphous 
powder  (Klason,  B.  20,  3407).— Hg(SEt).,.  [77°]. 
S.  7  in  85  p.c.  alcohol.  Formed  on  shaking  HgO 
with  mercaptan  or  with  an  alcoholic  solution  of 
mercaptan,  the  action  being  attended  with  great 
evolution  of  heat.  It  is  from  this  body  that 
mercaptan  derives  its  name  (corpus  viercurio 
aptum).  White  unctuous  scales.  When  its  al- 
coholic solution  is  heated  to  190°  it  is  decom- 
posed into  mercury  and  Et.^Sj  (Otto,-B.  13,  1289; 
15,  125).  The  same  decomposition  appears  to 
occur  when  it  is  heated  in  the  dry  state.  It  is 
not  decomposed  by  a(iucous  KOH,  but  aqueoiis 
K._.S  forms  some  HgS  and  KSEt.  H.,S  forms 
HgS  and  mercaptan.  Nitric  acid  oxidises  it  lo 
(C,H,S03),HgHgO.  When  melted  with  lead  the 
products  are  mercury,  PbS,  and  Et.^S.  Mercury 
mercaptide  forms  with  iodoform  needles  of 
((EtS).,Hg)„CHI,  [85-5°]  (Jackson  a.  Oppenheim, 
B.  8,  1033).— EtSHgCl.  White  bulky  pp.  ob- 
tained on  mixing  an  alcoholic  solution  of  mer- 
captan with  HgCl.,.  Changes  after  some  time 
to  crystalline  laminaD.    Kl.  sol.  water  and  ether, 
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m.  sol.  boiling  alcohol  (Debus,  A.  72,  18). — 
Pb(SEt)2.  Yellow  pp.,  got  by  mixing  alcoholic 
Bolutions  of  lead  acetate  and  raercaptan.  De- 
composed by  heating  with  alcohol  at  190°  into 
PbS  and  Et,S.— Bi{SEt),.  [79°].  Obtained  by 
mixing  a  solution  of  a  salt  of  bismuth  with  mer- 
captan.  Long  flexible  yellow  needles,  m.  sol. 
alcohol  and  ether.  Oxidises  in  the  air.  Eesolved 
by  heat  into  BiS  and  Et.S.— Sn(SEt),.  Formed 
by  mixing  solutions  of  meroaptan  and  SnCl^  in 
CS,,  and  evaporating  the  solvent.  Also  from 
mercaptan  and  a  cone,  aqueous  solution  of 
BnClj.  Oil,  remaining  liquid  at  —40°.  Maybe 
distilled  in  vacuo,  but  when  heated  under  at- 
mospheric pressure  it  decomposes  yielding 
EtjS^  and  metallic  tin. — Sn(SEt)2 :  yellow  pp. 
which  quickly  oxidises  in  air.— EtSSbClj.  Oil, 
formed  by  evaporating  a  mixture  of  mercaptan 
and  SbClj.  Decomposed  by  water  with  libera- 
tion of  mercaptan. — As(SEt)3.  Obtained  by 
adding  NaSEt  to  an  ethereal  solution  of  AsClj. 
Oil,  with  unpleasant  odour.  Decomposed  on 
distillation  into  arsenic  and  Et^S,. — ClAs(SEt),. 
From  AsCl,  and  mercaptan  in  the  cold. — EtSAu. 
White  gelatinous  pp.  obtained  on  mixing  dilute 
alcoholic  solutions  of  auric  chloride  and  mer- 
captan.-Pt(SEt)2:  light  yellow  pp.— Ehj(SEt), : 
yellow  pp. 

Hydrate  EtSH  18H,0.  Solidifies  as  acrys- 
talline  mass  when  moist  vapour  of  mercaptan  is 
passed  through  a  condenser  cooled  below  8°  (H. 
Miiller,  Ar.  Ph.  [2]  150,  147).  Mass  of  small 
needles,  insol.  water  and  mercaptan.  A  com- 
pound containing  1-6  p.c.  carbon,  crystallising 
in  prisms,  is  obtained  by  pouring  mercaptan 
into  a  solution  of  H._,S  at  0°.  It  perhaps  contains 
H„S  as  well  as  water.  It  melts  and  decomposes 
above  3°  (Blaikie,  Pr.  E.  10,  87). 

MEECAPTANS.  (Sulphydrates.)  Compounds 
of  the  formula  KSH  where  R  is  a  hydrocarbon 
radicle.  They  may  be  viewed  as  acid  ethers  of 
Bulphydric  acid  or  as  alcohols  in  which  0  has 
been  displaced  by  S.  Just  as  HjS  is  more  acid 
than  HjO,  the  mercaptans  are  more  acid  than 
the  alcohols.  Thus  they  readily  form  salts  by 
reacting  with  metallic  oxides,  and  they  derive 
their  name  from  the  ease  with  which  they  form 
mercuric  salts.  The  salts  of  mercaptans  may 
be  called  mercaptides.  The  mercaptans  boil  at 
a  lower  temperature  than  the  corresponding 
alcohols,  just  as  H.^S  has  a  lower  boiling-point 
than  H^O.  The  mercaptans  have  an  unpleasant 
odour.  They  are  very  readily  oxidised,  forming 
disulphides  R2S2,  and  finally  sulphonic  acids 
RSO3H.  The  oxidation  to  sulphonic  acids  is 
best  effected  by  nitric  acid,  and  the  chlorides  of 
the  sulphonic  acids  ESO.^Cl  when  reduced  by 
tin  and  HCl  yield  the  mercaptans  again  (Vogt, 
A.  119,  152).  By  heating  mercaptans  with 
H.SOj  disulphides  E.,S.,  are  formed  (Erlenmeyer 
a.  Lisenko,  J.  1861,  590). 

Preparation. — 1.  Fatty,  but  not  aromatic, 
mercaptans  are  formed  by  heating  a  solution  of 
KSH  with  alkyl  chlorides  or  iodides  or  with 
potassium  alkyl  sulphates.— 2.  By  heating  alco- 
hols or  phenols  with  P.>S5  (Kekule,  A.  90,  311; 
Z.  1867,  193).  The  yield  is  small.— 3.  By  re- 
ducing chlorides  of  sulphonic  acids  with  zinc  or 
tin  and  dilute  H.^SO^  or  HCl.  This  process  is 
very  convenient  for  the  preparation  of  aromatic 
mercaptans.  The  product  is  distilled  with  steam. 


4.  Aromatic  mercaptans  may  be  prepared  by 
treating  diazo-  compounds  with  K^S  (Klason,  B. 
20,  350). — 5.  Aromatic  mercaptans  may  be  ob- 
tained by  reducing  the  corresponding  disulphides 
with  zinc  and  H^SOj. — 6.  Aromatic  mercaptan? 
can  be  formed,  together  with  the  corresponding 
sulphides,  by  the  action  of  aluminium  chloride 
on  a  mixture  of  hydrocarbon  and  sulphur  at  80^ 
(Friedel  a.  Crafts,  Bl.  [2]  31,  464).— 7.  When 
three  atoms  of  hydrogen  in  the  benzene  nucleus 
have  been  displaced  by  chlorous  radicles,  and 
two  of  these  are  NOj  and  a  halogen  in  ortho- 
position  to  each  other,  alcoholic  KSH  displaces 
the  halogen  by  SH  (Beilstein  a.  Kurbatoff,  A. 
197,  75).— 8.  By  treating  aromatic  diazo-  com- 
pounds with  sodium  thiosulphate  and  reducing 
the  resulting  aromatic  thiosulphates  with  zino 
and  H.SO,  (Leuckart,  G.  P.  1887,  45,120). 

Properties. — Oils  or  crystalline  solids  with 
unpleasant  odour.  Insol.  water.  The  salts  of 
the  heavy  metals  are  sparingly  soluble  in  water. 
The  mercuric  salts  can  usually  be  recrystallised 
from  alcohol.  When  a  small  quantity  of  a  1  p.c. 
solution  of  isatin  in  HjSOj  is  mixed  with  a  few 
e.c.  of  the  strong  acid  and  a  small  quantity  of  a 
fatty  mercaptan,  a  green  colouration  is  pro- 
duced. Aldehydes  and  the  higher  alcohols  inter- 
fere with  the  isatin  reactions,  and  in  this  case 
the  liquid  may  be  shaken  with  a  solution  of 
KOH  and  then  mixed  with  a  little  sodium  nitro- 
prusside,  when  a  reddish-violet  colouration  is 
produced  (Deniges,  C.  R.  108,  350).  The  alkyl 
sulphides  do  not  give  this  reaction.  When 
sulphides  are  present  they  should  first  be  ppd. 
by  an  alkaline  solution  of  PbO. 

Reactions. — 1.  The  ammoniacal  solutions  of 
aromatic  mercaptans  oxidise  in  the  air  with 
formation  of  disulphides. — 2.  When  HCl  is 
passed  into  a  mixture  of  a  ketone  and  a  mer- 
captan condensation  takes  place  and  a  thioketate 
or  '  mercaptole  '  is  formed,  e.g. : 

(CH,).,CO  +  2HSEt  =  (CH3),C(SEt).,  +  H^O 
(Baumann,  B.  18,  887).— 3.  The  alkoyl  deriva- 
tives of  aromatic  o-amido-mercaptans  readily 
split  off  HoO,  forming  anhydro-  compounds,  e.g. : 

C,H,<^g-^0-^S^  =       +  C,H,<^>C.CH3. 

These  anhydro-  compounds  may  even  be  formed 
by  boiling  the  alkoyl  derivatives  of  aromatic 
amines  with  sulphur.  They  are  also  formed  by 
the  oxidation  (by  KjFeCyJ  of  the  thio-alkoyl 
derivatives  of  aromatic  amines.  They  are  vola- 
tile liquids  which  exhibit  feeble  basic  characters, 
and  regenerate  the  amido-mercaptans  when  fused 
with  potash  (Hofmann,  J5.  13,  8,  1223  ;  Jacob- 
sen,  B.  19,  1069).  When  o-amido-mercaptans 
are  diazotised  they  produce  characteristic  stable 

compounds  of  the  form  C^Hj<^^^N. 

MEECAPTUEIC  ACIDS.  Acids  obtained  by 
placing  chloro-  or  bromo-  benzene  in  food  eaten 
by  dogs.  V.  BixoMO-PHENYL-  and  Chloeo-phenyl- 

MEECAPTnEIG  ACIDS. 

MEECUEAMMONIUM  COMPOUNDS.  (Am- 

monio-mei'cury  compounds.  Ammoniacal  mer- 
cury bases,  Mercuramines.)  By  the  reactions  of 
ammonia,  or  ammonium  salts,  on  compounds 
of  Hg,  compounds  are  obtained,  many  of  which 
may  be  represented  by  the  empirical  formulie 
a-HgX.^/NHj  and  xHgXj.j/NHj  where  X  =  acidic 
radicle ;  some  of  the  compounds,  however,  con- 
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tain  N  and  H  in  tlio  ratio  N:H, ;  and  sonio  avo 
composed  of  N,  II;,',  and  acidic  radicles  only. 
The  mercuramnionium  compounds,  as  a  class, 
do  not  react  as  loose  compounds  of  Hr  salts 
with  NH„  but  rather  as  compounds  of  Hg,  N, 
H,  and  acidic  radicles. 

Tho  mercuramnionium  compounds  were  re- 
garded by  Kane  as  compounds  of  NH„Hg.  Thus, 
the  comijound  HgO.NH,  was  formulated  as 
NH..Hg.OH,  and  the  compound  HgS0,.2NH,  as 
NH,Hg.O.SO,ONII,  {A.  CIi.  [2]  72,  215).  Hirzel 
(A.  84,  258)  represented  the  mcrcurammoniuni 
compounds  as  compounds  of  mercuric  nitride, 
NoHg,.  Gerhardt  suggested  that  these  com- 
pounds are  derived  from  NH.,  by  replacing  H  by 
Hg  ;  and  after  the  ammonium  hypothesis  had 
been  somewhat  developed,  Hofmann  attempted 
to  derive  the  compounds  in  question  from  dif- 
ferent hypothetical  mercurammoniums, -i.f.  com- 
pounds formed  by  replacing  the  H  of  NH,  more 
or  less  completely  by  Hg  (v.  Handioortcrhucli  dcr 
CJicmie  [2nd  ed.J  2,  751 ;  cf.  Sohmieder,  /.  pr. 
75,  147  ;  Nessler,  J.  185G.  409).  On  this  view, 
the  compounds  HgCl,,.2NH3  and  HgSOi.2NIl3 

,  1  /NH,,C1  , 

are  represented  as  "^S'xnH  CI  ^ 

„  /NH.v  (-.^  1  •  1  t  NH.CI  , 
Hg<^-j^jj'^bO,,    derived    from    j^jj  a^nd 

^^'^SO,.    The  mercuramnionium  compounds 

may  be  divided,  on  this  view,  into  classes  ac- 
cording to  the  hypothetical  Hg  derivative  of  am- 
monium from  which  they  are  supposed  to  be 
derived.  Thus  we  have  the  following :  N„H^Hg 
=  mcrciiranuiioniwn,  NvH,.Hg,  =  mcrciirosamino- 
iiimn,  "t^.AI^Rg^^dimerctirammonium,  NjH.Hg, 
=  dimcrcurosammonium ;  the  mercuranimonium 
compounds  are  those  containing  divalent  Hg, 
and  the  compounds  of  monovalent  Hg  are  called 
mercurosammonium  derivatives.  The  compound 
2HgO.NH„  obtained  by  the  reaction  of  HgO 
with  NH.jAq,  is  represented  on  the  ammonium 
hypothesis  as  liydrated  mcrcurammoniiim  hy- 
droxide, NHg,,OH.H,0. 

A  division  is  sometimes  made  between  those 
mercuramnionium  compounds  which  contain  N 
and  H  in  the  ratio  N:H.|,  and  those  which  con- 
tain these  elements  in  the  ratio  N:Ho;  the  latter 
are  called  mcrciircunide  compounds. 

Although  some  compounds  readily  give  off 
NH.|  when  heated,  and  others  only  when  heated 
with  alkali,  yet  it  seems  simpler  to  name  all  the 
compounds  under  consideration  in  accordance 
with  the  ammonium  hypothesis.  In  this  article 
the  mercuramnionium  compounds  are  divided 
into  two  classes,  niercurous  and  mercuric  ;  the 
former  being  called  mercuro-  and  the  latter  mcr- 
curi-  compounds  ;  the  name  given  to  each  com- 
pound is  intended  to  indicate  the  number  of 
Nil,  groups  from  which  the  compound  is  derived, 
and  the  number  of  Hg  atoms  (mercuro-  or  mer- 
curi-)  in  the  formula.  Several  compounds  are 
known  whose  reactions  seem  well  expressed 
by  supposing  tlicm  to  contain  the  group 
Hg.O.Hg ;  such  compounds  are  called  mercur- 
oxy-ammonium  derivatives  in  this  article. 

The  following  table  presents  the  classifica- 
tion and  nomenclature  adopted  in  the  present 
article 


Clas?  I.    MERcnnons  cojipodnds. 

iSeries  (i.)  Mercuro  -  amiuonium  com- 
pounds ;  e.g.  (NH.,Hg)CL 
,,      (ii.)  Diincrcuro-ammonium  cnm- 
pounds  ;  e.g.  (NH.Hg.JCl. 
Class  II.    Mercuric  compounds. 

Series  (i.)  Meratri  -  ammonium  com- 
jwunds;  e.g.  (NH,Hg)Cl. 
„     (ii.)  Diinercuri-ammonium  com- 
piounds  ;  e.g.  (NHg.JoO. 
(iii.)  Mercuri-diammonium  com- 
pounds; e.g.  (N,,H^Hg)I.,. 
(iv.)  Dimercuri    -  diammonium 
compounds  ;  e.g. 

(N,H,Hg,)SO^.H,0. 
„      (v.)  Trimcrcuri  -  diammonium 
compounds  ;  e.g. 

(N,H,Hg3)S0^.2II,0. 

Class  III,  MERcnRoxY-AWMONiuM  compounds; 
e.g.  (NH,Hg,0)OH;  (NH,Hg_,0),SO,. 

Dimercuro-ammonium  chloride  (NH;Hg,.)Cl 
is  sometimes  called  mercnro-cldoramide  or 
amido-mcroirous  chloride;  to  express  this  view 
of  its  constitution  the  formula  is  written 
Hg,^(NH2)Cl.  So  also  mercuro-ammoniuni 
chloride  (NH,Hg)Cl  is  sometimes  called  ammo- 
nio-mcrcu.rous  chloride,  and  the  formula 
is  written,  empirically,  HgCl.NH,,  ;  the  for- 
mula of  this  compound  is  frequently  doubled, 
and  the  name  mercurosammonium  chloride  — 
(N,H,.Hg.,)Cl,~is  given  to  it.  The  salts  called 
in  this  article  mercuroxy-ammonium  compounds 
may  be  regarded  as  hydrated  dimercuri-ammo- 
nium  salts ;  thus,  the  chloride  (NH,Hg,,0)Cl 
may  be  written  (NHg.JCl.H.^O,  and  the  car- 
bonate (NH,Hg.,0)2C63  may  be  written 
(NHg,,),C0:,.2H,0." 

Class  I.  Mercurous  COMPOUNDS.  NH,_,.Hg,X. 

The  experiments  of  Barfoed  (/.  ^);-.  [2J  39, 
201)  make  it  probable  that  tlie  so-called  mer- 
curo-ammonium  compounds  are  really  mixtures 
of  mercuri-  compounds  and  Hg.  B.  asserts  that 
exactly  half  tlie  Hg  in  the  black  pps.  formed  by 
NHjAq  in  solutions  of  mercurous  salts  exists 
uncombined,  that  nearly  the  whole  of  this  Hg 
disappears  as  vapour  when  the  pps.  are  freely 
exposed  to  air,  and  that  the  light-coloured  com- 
pounds remaining  are  the  same  as  those  pro- 
duced by  adding  NH|Aq  to  mercuric  salts.  To 
the  pp.  produced  from  HgNO,  Barfoed  gives  the 
composition  .SHg  4  2(HgNH...NO,)HgO;  thatpro- 
duced  from  Hg.,SO,  is  4Hg  ■(-  (NH,Hg),SOi.2HgO  ; 
that  from  HgCl  is  Hg4-NH.HgCl;  and  that 
from  Hg.CA  is  4Hg  +  (NH,Hg),C,0,-2HgO. 

Series  (i.)  Mercuro -ammonium compounds; 
NH.HgX. 

Mercuro-amnonium    chloride,  (NH,Hg)Cl. 

(Ammonio-}iicicuroiiscldoridc(llgC\.'S>fll.,).  Mcr- 
euros -ainmo)iinni  cJiJoride  (N.B,iHg...Cl._,).)  A 
black  powder,  obtained  by  saturating  HgCl,  pre- 
pared by  ppn.,  with  NH,  gas  ;  on  gently  wann- 
ing all  NH.,  is  given  off  (H.  Kose,  P.  20,  158). 
The  dissociation  of  this  compound  has  been 
studied  by  Isambert  (C.  R.  00,  1259  ;  v.  Disso- 
ciation, vol.  ii.  p.  397).  According  to  Barfoed 
(J.  pr.  [2]  39,  201)  the  compound  formulated  as 
above  is  really  a  mixture  of  Hg,  mercuri-ammo- 
uium  chloride  (NHJIgCl),  and  NH,C1. 

Series  (ii.)  bimcrcuvo-ammonium  com- 
pounds; NH^jHg.X. 


■208 


MERCUHAMMONIUM  COMPOUNDS. 


Dimercuro-ammonium  chloride,  (NH2Hg,)Cl.  I 

(Mercurochloraviidc  ox  aviido-mcrcurous  chlorida 
(Hg.jNH^.Cl).  Tctramcrcuro  -  diammonimn 
c7iZori(^e(N.,H,Hg4.CU).)  A  black  solid,  obtained 
by  digesting  HgCl  with  NH3Aq  (2HgCl  +  'iNHjAq 
=  NH2Hg,Cl  +  NHjClA_q).  Becomes  dark-grey 
when  dried ;  heated,  gives  off  NH.,  and  N,  and  at 
a  higher  temperature  yields  a  sublimate  of  HgCl 
and  Hg  ;  treated  with  HCl  gas,  gives  HgCl  and 
NH,C1  (Kane,  A.  Ch.  [2]  72,  215  ;  Ullgren,  P. 
42,  395).  According  to  Barfoed  pr.  [2]  39, 
201)  the  black  solid  obtained  as  described  is  a 
mixture  of  Hg  and  NHjHgCl. 

Mercuro-ammoniuxn  nitrates.  Various  com- 
pounds of  the  form  a-Hg20.i/N20,.2NH.j  have  been 
described  by  Kane  {I.e.)  and  Mitscherlich  (P.  9, 
387 ;  16,  41) ;  but  Barfoed's  experiments  make 
it  very  probable  that  these  bodies  are  mixtures 
of  Hg  and  mercuri-ammonium  salts  (v.  supra). 

Class  II.  Mekcukic  compounds.  N^-Hij-j/Hg^X. 

2 

Series  (i.)  Mercuri-ammonium  compounds; 
NHjHgX.  Obtained  by  interaction  of  excess  of 
NHjAq  with  mercuric  salts  in  solution. 

Mercuri-ammonium  chloride,  (NH2Hg)Cl. 
(Mercuri-chloramidc,  or  amido-niercuric  chloride 
(Hg.NHo.Cl).  Dimercuri-diammonium  chloride 
(N2H.,Hg2.Cl,).  Infusible  white  precipitate.)  Ac- 
cording to  Rammelsberg  (J.  pr.  [2]  38,  558)  this 
salt  is  a  double  compound  of  dimercuri-ammo- 
nium  chloride — NHg,,Cl — and  NH^Cl ;  R.  assigns 
to  it  the  formula  NHg.,Cl.NH,Cl  {v.  infra). 

When  excess  of  NH.,Aq  is  added  to  HgCLAq, 
or  when  HgClAq  is  dropped  into  NH.,Aq,  a  white 
pp.  is  obtained ;  this  pp.  was  long  considered 
identical  with  that  obtained  by  adding  Na^CO^Aq 
to  HgCl.Aq  mixed  with  NH^ClAq,  and  known 
in  pharmacy  as  Mercurius  precipitatus  albus. 
Wohler  (P.  26,  203)  found  that  the  pp.  formed 
by  NHjAq  was  volatilised  without  fusion  when 
heated  in  a  Pt  dish,  but  that  the  pp.  formed  by 
NajCOjAq  melted  before  it  volatilised.  The  pp. 
by  NHjAq  was  then  called  infusible  white  pre- 
cipitate, and  to  that  produced  by  Na^C03Aq  the 
najne  f  usible  luhite  precipitate  was  given. 

Preparation. — HgCLAq  is  added  to  excess  of 
cold  NHjAq,  the  pp.  is  collected  at  once,  rapidly 
washed  with  a  little  cold  water,  and  dried  at 
110°  (Andre,  C.  R.  108,  233,  290).  Andre  {I.e.) 
has  examined  the  compounds  obtained  by  the 
interaction  of  NH.Aq  with  HgCLAq,  varying  the 
relative  masses  of  the  reacting  bodies  and  the 
time  of  contact.  "Using  equal  volumes  of  HgClAq, 
containing  33-875  g.  HgCl._,  per  litre,  and  NH.,Aq 
containing  4'25  g.  NH3  per  litre,  the  pp.  after 
drying  at  110°  was  not  quite  pure  NH.,HgCI,  but 
contained  a  little  mercuroxy-ammonium  chloride 
(NH,.Hg,,0)Cl.  The  quantity  of  (NH,.Hg,0)Cl 
increased  by  allowing  the  reacting  bodies  to  re- 
main in  contact,  and  also  by  increasing  the 
quantity  of  NH,Aq  •  when  the  NH3  and  HgCL 
were  presentin  the  ratio  fiNHjiHgCl^.thepp.  con- 
tained equal  molecular  proportions  of  NH.,HgCl 
and  (NH..Hg,0)Cl,  and  by  further  increasing  the 
NH3,  only  (NH,.Hg.,0)Cl  was  obtained.  Andr6 
found  that  NH/C1  tends  to  change  (NH.,.Hg..O)Cl 
into  NH^HgCl ;  by  adding  1  vol.  HgCLA'q  to 
5  vols.  NHjAq  (strength  as  given  above),  decant- 
ing after  24  hours,  and  agitating  the  pp.  for 
2  days  with  2  vols.  NH^ClAq  (containing  13-4  g. 


per  litre),  pure  NH,HgCl  was  obtained.  Andre 
has  also  examined  the  pps.  obtained  by  adding 
NHjAq,  and  also  NH  ,ClAq,  to  HgCl.Aq  in  presence 
of  KOH  (C.  P.  108, 1108, 1164).  The  pps.  are  com- 
pounds of  NH,HgCl,  NHg.Cl,  and  (NH,.Hg,0)Cl 
in  varying  proportions. 

Properties. — A  white  solid,  which  volatilises 
completely,  when  strongly  heated,  without  melt- 
ing. Readily  sol.  in  HClAq ;  not  blackened  by 
NH.,Aq  ;  dissolved  by  acids,  also  by  hot  solutions 
of  NH,  salts. 

Reactions. — 1.  When  heated,  in  an  open 
vessel,  does  not  melt  but  yields  a  sublimate  of 
HgCl  and  a  mixture  of  1  vol.  N  and  2  vols.  NH, 
(6NH,HgCl  =  6HgCl  +  4NH3  4-N,;  Kane,  A.  Ch. 
[2]  72,  215).  When  slowly  heated  in  a  retort  to 
c.  840°,  HgCL  and  NH3  are  given  off,  and  a 
red  crystalline  compound,  2NHg2Cl.HgCL,  re- 
mains.— 2.  Decomposed  by  water,  slowly  by 
cold,  more  rapidly  by  hot,  eventually  with  for- 
mation of  yellowniercuroxy-ammoniumchloride, 
(NH2.Hg.,0)Cl,  andNH.Cl  (2NH,HgCl  +  H.,0  +  Aq 
=  (NH2.Hg,0)Cl  +  NH,ClAq).— 3.  Potash  or  soda 
separates  (NHo.Hg.,0)Cl  and  evolves  NH3.  Only 
half  the  N  of  the  original  NH,HgCl  is  evolved 
as  NH3  (Kane,  I.e.) ;  but  by  boiling  for  some 
days  with  KOHAq,  renewed  from  time  to  time, 
all  the  N  is  removed  as  NH3,  and  HgO  remains 
(Schmieder,  J.pr.  75,  147).  The  fact  that  only 
half  the  N  is  readily  evolved  as  NH3,  by  the 
action  of  alkalis  on  NH„HgCl,  has  induced  Ram- 
melsberg {J.  pr.  [2]  38,  558)  to  regard  this  body 
as  a  compound  of  dimercuri-ammonium  chlor- 
ide and  NH.|C1,  and  to  give  it  the  formula 
NHgoCLNHjCl.  But  it  is  to  be  remembered,  as 
pointed  out  by  Kane,  that  water  readily  sepa- 
rates NH,HgCl  into  (NH„.Hg,0)Cl  and  NH^Cl ; 
hence  the  NH3  obtained  by  the  action  of  aqueous 
alkali  is  probably  due  to  the  direct  decomposi- 
tion of  NH,C1  by  the  alkaU.— 4.  Boiled  with 
very  dilute  sulphuric  acid  till  dissolved,  the 
compound  HgCL.2NHjC1.2HgS0^  forms  on 
cooUng  (Kosman^  A.  Ch.  [3]  27,  238).  —  5. 
Heated  in  dry  hydrogen  chloride,  HgCl^  and 
NH.Cl  are  produced  (Ullgren,  A.  26,  203).— 
6.  Heated  with  solutions  of  sodium  chloride, 
potassium  iodide,  barium  sulphide,  &c,  NH3  is 
evolved  and  HgCL,  HgL,  HgS,  &c.,  formed;  e.g. 
NH,HgCl  +  2Ki  Aq'  +  H.,6 

=  HgI,  +  KClAq  + KOHAq +  NH3  (Kane,  I.e.; 
Rammelsberg,  P.  48,  182). — 7.  Boiled  with  am- 
monium  chloride  solution,  mercuri-diammonium 
chloride  NjH^Hg.Clj  {fusible  white  precipitate) 
is  produced. ~8.  Decomposed  by  heating  with 
sulphur,  with  formation  of  a  yellow  sublimate 
of  a  chlorosulphide  of  N, — 9.  Rubbed  with  iodine 
and  a  little  alcohol,  Hgl,,  is  formed  and  then  an 
explosion  occurs,  probably  from  production  and 
decomposition  of  N  iodide  (Rice,  Ph.  [.3]  6,  765  ; 
cf.  Schwarzenbaoh,  B.  8,  1231 ;  Fltickiger,  B.  8, 
619). — 10.  Bromine  and  chlorine  cause  evolution 
of  N  and  formation  of  HgBr,  or  HgCL  (Schwarz- 
enbaoh, B.  8,  1231). — 11.  Decomposed  by  alco- 
holic iodides,  e.g.  EtI  {v.  Sonnenschein,  A.  101, 
20).— 12.  For  reaction  with  amylic  mercaptan 
V.  Wagner,  /.  p?:  53,  378. 

Combinations. — 1.  Forms  various  compounds 
with  NHg,Cl  and  (NH,.Hg,0)Cl ;  obtained  by 
adding  NHjAq  or  NH,ClAq  to  solutions  of 
HgCLAq  containing  KOH  (Andre,  C.  B.  108, 
1108,"  1164).— 2.  Combines  with  HgCl^  to  form 
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NH„H^;CI.HgCl., ;  protluced  by  slowly  heating  to 
c.  3iO°  in  a  retort  (Millon,  A.  Ch.  [3]  18,  392). 

Mercuri-ammonium  bromide,  (NH,Hg)Br. 
{Mcrciiri-bro))iamidc,  or  amido-mcrcuric  bromide 
(Hg.NH^.Br).  Diinc)-curi-diammonium  hrowidc 
(NjHjHg,_,.Br.^).)  A  yellow  powder,  obtained  by 
ppg.  HgI3r.Aq  with  excess  of  NH^Aq  (c/.  Mer- 
curi-ammonium chloride,  supra).  Insol.  water 
or  alcohol,  slowly  changed  by  cold  water,  more 
quickly  by  hot  water,  to  NHg.,Br  (Pesci,  G.  19, 
609).  E.  sol.  NHjAq.  Heated  gives  N,  NH„ 
and  HgBr  ;  when  very  slowly  heated  to  c.  340° 
gives  NH„  HgBr,.NH„  and  NHg^Br.HgBr^ 
(Mitscherlich,  J.  pr.  19,  455). 

Series  (ii.)  Dimercuri-ammonium  com- 
pounds ;  NHg.„X.  According  to  Pcsoi  {G.  19, 
509)  many  and  probably  all  the  dimercuri-am- 
monium salts,  when  digested  with  NH,C1,  NH^Br, 
or  NH|I  solution,  evolve  NH,,  in  the  proportion 
of  "INH,,  for  each  NHgo  group  in  the  dimercuri- 
ammonium  salt.  This  reaction  may  be  applied 
to  estimate  dimercuri-ammonium  salts,  by  con- 
ducting the  digestion  in  a  closed  vessel  contain- 
ing a  dish  with  a  measured  quantity  of  normal 
oxalic  acid. 

Dimercuri-ammonium  hydroxide,  NHg,,.OH. 
(Mcrcurainiii'mium  hydroxide).  Prepared  by 
saturating  yellow  HgO  with  NHj  under  increased 
pressure,  finely  powdering,  and  again  saturating 
with  NH3 ;  or  by  shaking'  HgO  with  alcoholic 
NH3  for  some  hours  and  drying  at  ordinary 
temp,  in  NH3  gas ;  the  product,  which  is 
NHg,OH.H,0,'is  then  heated  in  dry  NH.,  to  80°- 
85°.  The  operation  should  be  conducted  in  the 
dark  (Weyl,  P.  121,  COl  ;  131,  539).  A  brown 
powder  ;  explodes  when  strongly  heated  ;  de- 
composed by  water,  with  evolution  of  NH., ; 
absorbs  C0,_,  from  air,  evolving  NH.,  at  the  same 
time  ;  dissolves  in  warm  HClAq  or  HNO^Aq 
with  formation  of  salts  of  Hg  and  NH.,. 

Heated  to  100°  in  absence  of  air,  gives  di- 
nner curi-amvioninm  oxide  (NHg.,)..0.  A 
dark-brown  powder  which  explodes  when  heated, 
struck,  or  rubbed  in  a  mortar  ;  readily  combines 
with  water  to  form  NHg.,.OH.H,0  ;  soluble  in 
HClAq  and  HNO^Aq ;  reacts  with  HCl  gas  to 
form  HgCl,,  and  NH,C1.  This  oxide  is  also 
formed  by  the  action  of  liquid  NH,  on  HgO. 

The  hydrate  of  dimercuri-am- 
monium hy droxide  NHg.pH.H.^O,  is  a 
yellow  powder,  obtained  as  described  above.  It 
appears  to  be  isomeric  with  mercuroxy-am- 
monium  hydroxide  (NH.,.Hg.,0)OH  (p.  211). 

Dimercuri  -  ammonium  chloride,  NHg.,.Cl. 
(Mercuraiumoniiuii  chloride.)  Obtained  by  treat- 
ing the  liydroxide  {v.  supra)  with  alcoholic  solu- 
tion of  HCl ;  also  by  treating  the  oxychloride 
formed  by  fusing  together  HgO  and  HgCl.,  in  the 
ratio  3HgO:HgCl.,,  with  liquid  NH,„  and  re- 
moving excess  of  NH,  by  warming  in  a  stream 
of  dry  air  at  150°.  Forms  a  yellow  powder  ;  de- 
composed suddenly  at  300°  to  HgCl,  Hg,  and  N 
(Weyl,  P.  121,  601 ;  131,  539).  Not  acted  on  by 
boiling  water  ;  decomposed  by  hot  KOHAq  with 
production  of  NH3  and  HgO ;  slowly  dissolved 
by  cold  HClAq. 

Forms  a  double  compound  with  mer- 
curic chloride  2NHg,Cl.HgCl.,  (dimercuri- 
aiiimonium-merciiric  chloride).  A  red  crystalline 
Bulid,  resembling  HgO,  produced  by  very  slowly 
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heating  mercuri-ammonium  chloride,  NIL.Hg.CI, 
in  a  retort  until  HgCl  begins  to  sublime.  This 
compound  reacts  with  hot  HClAq  to  form  NH^Cl 
and  HgCl.,;  it  is  said  to  be  unchanged  by  cone. 
HNO.Aq,  dilute  H.SO.Aq,  H,,0,  or  boiling  alkali 
solutions  (Mitscherlich,  J.  jn:  19,  453).  Heated 
to  300°  it  separates  into  N,  HgCl,  and  Hg. 

Dimercuri  -  ammonium  bromide,  NIIg^.Br. 
(Mcrcurammonium  bromide.)  Obtained  by  ppg. 
HgBr._,Aq  by  excess  of  NH,Aq  and  digesting  the 
pp.  (NH.^HgBr)  with  water;  better,  by  adding 
excess  of  NH,  carbonate  to  HgBr.Aq,  washing 
the  pp.  of  4NHg.,Br.5NHjBr  with  NH,  carbonate, 
warming  with  KOHAq,  and  washing  with  cold 
water  (Pesci,  G.  19,  509).  Also  obtained,  ac- 
cording to  Pesci,  by  the  action  of  dilute  HBrA(i 
on  Millon's  base  (NH,.Hg.,0)OH.  A  yellow 
powder,  insol.  water,  sol.  HClAq,  insol.  HNO^Aq  ; 
decomposed  by  heat,  without  melting,  yieldnig 
NH.,  and  a  sublimate  which  contains  Hg  (Pesci, 
I.e.).  Digested  for  a  short  time  with  boiling 
NHjBrAq,  and  filtered,  small  crystals  of 
NHg;,Br.3NH|Br  are  obtained.  This  compound 
seems  similar  to  fusible  luhite  precipitate ; 
it  is  described  on  p.  210  as  mercuri-diam- 
monium  bromide.  The  double  compound 
4NHg.>Br.5NHjBr  is  obtained,  in  clear  micro- 
scopic needles,  by  adding  excess  of  NH.,  car- 
bonate to  HgBr.Aq  (Pesci,  I.e.). 

Dimercuri-ammonium  iodide,  NHg.J,  is  ob- 
tained by  the  action  of  licpiid  NH,,  on  the  oxy- 
iodide  formed  by  fusing  together  PIgO  and 
Hgl„  in  the  ratio  3HgO:Hgi.,  (Weyl,  P.  121,001 ; 
131,  539). 

Dimercuri-ammonium  selenate, 
(NHg.,).,SeOj.2H.,0.  A  white  jip.  which  darkens 
in  light  and  is  decomposed  by  heat;  obtained  by 
dissolving  the  basic  selenate  HgSeOj.2IIgO  in 
cone.  NH.,Aq,  and  ppg.  by  much  water  (Cameron 
a.  Davy,  C.  N.  44,  03). 

Series  (iii.)  Mercuri-clia)iimonium  com- 
pounds ;  N.JIJ-lgX... 

Mercuri-diammonium  chloride,  N.JI,,Hg.Cl^. 
[Mcrcuranimoniam  chloride.  Fusible  white 
precipitate.  Aiumonio-iucrcuric  chloride, 
HgCl.,.2NH,.)  Rammelsberg  (J.  pr.  [2]  38,  558) 
regards  this  salt  as  a  double  compound  of  di- 
mercuri-ammonium chloride — NHc;.,Cl — and 
NH,C1.  Ho  formulates  it  as  NHg.,Cl".3NHjCl 
(v.  infra). 

When  an  alkali  carbonate  is  added  to 
HgCL^Aq  containing  NH.Cl,  a  white  pp.  is  ob- 
tained ;  this  pp.  was  called  in  pharmacy  mer- 
curius  precipitatus  albiis,  and  for  long  was  sup- 
posed to  be  the  same  as  that  formed  by  adding 
NH,Aq  to  HgCkAq.  Wohler  (P.  20,  203)  found 
that  the  pp.  formed  by  alkali  carbonate,  in 
presence  of  sal-ammoniac,  melted  when  heated, 
before  volatilising,  but  that  the  pp.  formed  by 
ammonia  volatilised  without  melting.  Tlie 
former  pp.  was  then  called  fusible  white  precipi- 
tate, to  distinguish  it  from  the  latter  to  which 
the  name  infusible  lohite  precipiteite  was  given. 

The  researches  of  Krug  (Ar.  Ph.  42,  1)  have 
shown  that  pure  mercuri-diammonium  chloride 
cannot  be  obtained  by  addition  of  alkali  car- 
bonate to  HgCL.Aq  containing  NH, CI  at  the  ordi- 
nary temperature ;  the  pp.  consists  of  a  mix- 
ture of  mercuri-ammonium  chloride  {infusible 
ivlutc precipitate,  NILJIg-Cl)  and  mercuri-ciiam- 
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nionium  chloride  (fusible  white  precipitate, 
N^HjHg.Cl,)  ;  the  longer  the  pp.  remains  in 
contact  with  the  supernatant  liquor,  and  the 
higher  the  temperature,  the  greater  is  the  amount 
of  fusible  ivhite  precipitate  formed.  Krug  found 
that  almost  pure  NH.,HgCl  (inftisible  white  pre- 
cipitate) was  obtained  by  adding  Na^COjAq  to 
HgCljAq  mixed  with  NH,C1  at  0°,  and  filtering 
at  once  (about  iNaXOjiSHgCl^iONH.Cl).  The 
first  pp.  formed  by  the  alkali  carbonate  therefore 
probably  always  consists  mostly  of  mercuri-am- 
monium  chloride,  NH.Bg.Cl,  but  this  is  acted  on 
by  the  NHjCl  present,  and  thus  more  or  less 
NjHjHg.CL  is  produced ;  COj  is  also  given  oS 
from  the  alkali  carbonate  used,  and  this  CO,, 
according  to  Krug's  experiments,  seems  to  change 
some  of  the  NH.HgCl  to  HgCL.«HgO  (with 
simultaneous  formation  of  NH^Cl  and  NH^HCOj), 
which  oxychloride  then  probably  reacts  with 
NHjCl  to  produce  N,H,Hg.CL. 

Preparation. — HgCLAq  is  dropped  into  boil- 
ing NHjClAq  containing  NH3,  as  long  as  the 
pp.  which  forms  is  redissolved,  and  the  liquid  is 
allowed  to  cool.  The  compound  crystallises  out 
in  garnet-red  dodecahedra.  Melts  at  c.  300° 
with  decomposition. 

Properties  and  Ecactions. — Small  red  do- 
decahedra ;  also  formed  by  ppn.  with  Na.jCOj 
as  a  white  powder.  Gently  heated,  gives  off  half 
its  NH3,  leaving  HgCL.NH,,  (v.  infra)  ;  melts  at 
c.  300°,  evolving  N  and  NH3  and  yielding  a 
sublimate  which  reacts  with  water  to  form 
NH^Cl,  HgCl,,  and  HgCl.  Boiling  water 
reacts  to  form  mercuroxy-ammonium  chloride, 
(NH,.Hg,0)Cl,  and  NH,,C1.  Alkalis  evolve  NH,. 
According  to  Eammelsberg  {J.  pr.  [2]  88,  558) 
three-fourths  of  the  N  of  mercuri-diammonium 
chloride  is  evolved  by  the  action  of  hot  alkali 
solution  ;  hence  B.  assigns  to  this  compound 
the  formula  NHg,C1.3NH,,Cl ;  but  as  the  action 
of  boiling  water  on  N.,H,.Hg.Cl.,  is  to  produce 
(NH,,.Hg.,0)Cl  and  NH^Cl  in  the  ratio 
(NH.,.Hg,,0jci:3NH,Cl,  it  is  easy  to  account 
for  the  action  of  boiling  alkali  without  suppos- 
ing fusible  white  precipitate  to  be  a  double  com- 
pound of  NHg.jCl  with  NH^Cl.  Iodine  reacts 
energetically  ;  according  to  Fliickiger  (.8.  8, 1619) 
the  reaction  is  expressed  thus  C(N,H|jHg.Cl.,)  +  21, 
=  N2  -I-  6NHjCl  +  4NH3  -f  2HgCL-t-'2HgI.,  +  2HgCh 
Liquid  ammonia  dissolves  N.^HuHgCl^;  after 
prolonged  action,  and  evaporation  of  the  excess 
of  NHj,  a  white  crystalline  mass  remains  which 
has  the  same  composition  as  the  original,  ac- 
cording to  Weyl  [P.  1,  5-17). 

Combination.— The  compound  HgClj.NHj 
may  be  regarded  as  a  compound  of  N„H|jHg.Cl2 
with  HgCL  [N,H„Hg.CL.HgCl,  =  2(HgCl,.NH3)]. 
This  compound  is  formed  by  heating  HgCL  in 
dry  NH3,  or  by  distilling  HgO  with  NH^Cl';  it 
melts  when  heated  and  distils  without  much 
change ;  it  is  decomposed  by  water,  forming 
NH.,Hg.Cl  and  HgCl^.NH.Cl  (Kane,  A.  Ch.  [2j 
72,  215). 

Mercuri-diammonium  bromide,  N,H„Hg.Br2. 

Small  microscopic,  rhombohedral,  transparent 
crystals ;  obtained  by  adding  excess  of  NHj 
carbonate  to  HgBr„Aq,  boiling  the  pp.  of 
4NHg,Br.5NH,Br  for  a  short  time  with  NH.BrAq, 
filtering,  and  allowing  to  cool  (Pesci,  G.  19,  609). 
Also  foi'med  by  treating  dimercuri-ammonium 
bromide  (NHg.Br)  with  boiling  NHjBrAq ;  by 


the  action  of  NH^Aq  on  solution  HgBr,.NH,Br; 
also  by  adding  alcoholic  NH^  to  HgBr,  dissolved 
in  alcohol  (P.,  I.e.).  Melts  at  c.  180°  with 
evolution  of  NH, :  more  strongly  heated,  yields 
two  distinct  sublimates.  Easily  sol.  HClAq  ; 
H„SO,Aq  forms  HgBr, ;  alkalis  produce  NHg.Jjr 
(P.,  I.e.).  Forms  a  comijound  with  HgBr,, 
viz.  ]SI,H,Hg.Br,.HgBr,(  =  HgBr,.NH3)  similar 
to  the  chloro-  compound  already  described  (H. 
Eose,  P.  20,  160). 

Mercuri-diammonium  snlpliate, 
NjH^Hg.SOj.H^O.  Lustrous,  orthorhombie, 
crystals.  Obtained  by  adding,  little  by  little, 
yellow  HgO  to  pure,  saturated,  cold  (NHJ,SOjAq, 
each  portion  of  HgO  being  allowed  to  dissolve 
before  another  portion  is  added,  the  liquid  being 
kept  cold  ;  addition  of  HgO  is  continued  till  the 
liquid  begins  to  grow  turbid,  the  clear  liquid  is 
decanted  and  allowed  to  evaporate  in  the  air  or 
in  vacuo.  This  compound  is  decomposed  by  the 
smallest  quantity  of  water  with  production  of  a 
compound  of  mercuroxy-ammonium  sulphate 
and  mercuri-ammonium  sulphate, 

3(NH,.Hg20).,SO,.(NH2Hg),SO^ ; 
boiling  water  removes  more  H^SO^,  finally  form- 
ing (NH„.Hg.,0).,SO,  (v.  Mercuroxrj-ammoHium 
sulphate',^.  2'll ;  cf.  Millon,  A.  Ch.  [3]  18,  410  ; 

I  Schmieder,  J.  pr.  75,  147).  It  is  e.  sol.  in 
(NHJ„SO,,Aq,  NH.ClAq,  HClAq,  dilute  H.SO.Aq, 
and  HNO-jAq  ;   insol.  cone.  HNOjAq.  Boiled 

I  with  cone.  H.SOj  it  gives  (NHJ.SO^  and  HgSO^ ; 
decomposed  by  KOHAq,  forming  a  basic  com- 
pound ;  with  boiling  cone.  KOHAq,  NHj  is 
evolved  and  HgO  formed.  Heated  to  115°  water 
is  evolved,  and  at  a  higher  temperature  complete 
decomposition  results. 

Mercuri-diammonium  iodide 
N.flijHg.I,;  Mereuri-diamjnonium  fluor- 
ide N^H^Hg.F,;  and  the  double  compound 
N,H  Hg.I.vHglj,  have  been  described  {v.  H.Eose, 
P'.  26,  160 ;  Nessler,  C.  C.  1856.  530 ;  Finkener, 
P.  110,  147;  Eammelsberg,  P.  48,  170;  Caillot 
a.  Carriol,  J.  Ph.  9,  381). 

Series  (iv.)  Dimercuri-diammoniimi  com- 
pounds ;  N,HjHgoX„. 

Dimercuri-diammonium  sulphate, 
N.,HjHg.,.SO^.H,0.(  =  SO3.2HgO.2NH3).  Obtained, 
according  to  Millon  (A.  Ch.  [3]  18,  410),  by 
saturating  70  c.c.  cold  cone.  NH3Aq  with  HgSOj, 
allowing  to  stand  in  an  atmosphere  of  NH3  over 
CaO  for  some  months,  powdering  the  crystals 
which  separate,  and  drying  over  CaO. 

Series  (v.)  Trimercuri-diammonium  com- 
pounds; N,H,Hg,X.,. 

Trimercuri-diammonium  sulphate, 
N,H,Hg3.SO,.2H,0  (  =  S03.3Hg0.2NH3).  Pre- 
pared similarly  to  preceding  salt,  but  using  90  c.c. 
NHjAq  (Millon,  I.e.). 

Class  III.  Mebcukoxy-ammonidu  compounds 
(NHo.Hg,0)X. 

The  name  mercuroxy-  is  here  given  to  the 
group  Hg.p,  which  is  supposed  to  act  as  a  dyad 
radicle  in  these  compounds.  The  salts  of  this 
series  may  be  regarded  as  hydrated  tetramercuri- 
diammonium  compounds ;  thus  the  carbonate 
(NH„.Hg..0).,C0,  may  be  written  N,Hg,,.C03.2H,,0, 
and  'the  "chloride  (NH„Hg,.0)Cl  may  be  writteri 
!  N.,Hg|.Cl.,.2H.,0.  Some' of  the  salts  of  this  series 
:  may  also'  be  regarded  as  hydrated  dimercuri^ 
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ammonimn  compoimds  ;  thus  the  chloride 
{NH,,.Hg,,0)Cl  loses  water  at  200°,  and  is  there- 
fore regariled  by  Rammelsberg  as  NHg.^Cl.H.^O. 

Mercuroxy-ammonium  hydroxide, 
(NH,,.Hg,OjOH.  (MiUmi's  base.)  This  is  the 
final  product  of  the  reaction  of  NH,,Aq  on  HgO  ; 
the  hydroxide  contains  H.,0.  Millon  gave  the 
formula  NH.,.Hg  .O.OH.H.'O ;  Gerresheim,  the 
formula  2(NfI,.Hg,0.0H).H,0  (A.  195,  373) ;  and 
liamrnelsberg,  more  recently  (J.pr.  [2]  38,  558), 
assigns  the  composition  3{NH.^.Hg,O.OH).2H.^O. 
The  empirical  formula  for  the  base  is 
2HgO.NH.,aH,0. 

Preparation. — Yellow  HgO  is  agitated  with 
NH,|Aq,  quite  free  from  carbonate,  so  long  as 
any  change  occurs ;  if  red  HgO  is  used  tlie 
change  is  not  completed  for  some  days.  The 
yellow-brown  jn'oduct  is  washed  with  cold  water, 
crystallised  from  hot  water,  and  dried  (Millun, 
A.  Ch.  [3]  18,  392). 

Properties. — Yellow,  microscopic  crystals, 
probably  rhombic.  Appears  to  be  isomeric  with 
hydrated  dimercuri  -  ammonium  hydroxide 
NHg.,OH.H.,0  (p.  209).  lusol.  alcohol  or  ether; 
somewhat  sol.  water.  S.  -007  at  17°,  -OG  at  80°. 
Acts  as  a  very  strong  base;  decomposes  NH, 
salts  energetically  with  evolution  of  NH,,  and 
rapidly  combines  with  C0._,  when  exposed  to  air. 
Several  salts  may  be  obtained  by  dissolving  the 
base  in  excess  of  acetic  acid,  and  ppg.  by  alkali 
permanganate,  chromate,  &c.  Over  H.^SO,  loses 
H^O  and  becomes  brown  ;  heated  to  130°  further 
loses  ^H.,0,  leaving  merc  uroxy  -a mmoni  nm 
oxide  (NH,.Hg,0),,0. 

lieactions. — 1.  The  hydrated  base  is  very 
slowly  decomposed  by  boiling  allicili  solution  ; 
the  dehydrated  base  is  only  decomposed  by 
molten  alkali. — 2.  Decomposes  ammonium  salts 
rapidly,  with  evolution  of  NH^. —  3.  Combines  so 
rapidly  with  carbon  dioxide  that  it  is  almost 
impossible  to  obtain  the  base  quite  free  from 
carbonate.  —  4.  With  acids  forms  salts 
(NH,.Hg,0)X  (X=  NO3,  ,^S0„  &c.)  (v.  Kammels- 
berg,  J.  pr.  [2]  38,  558).— 5.  Decomposed  by 
heat  with  more  or  less  explosion  (Millon,  I.e. ;  cf. 
Hirzel,  J.  1852.  419  ;  1853.  381).— 6.  Many  salts, 
e.g.  sulphates  and  chlorides,  are  decomposed  by 
shaking  with  Millon's  base,  with  complete  re- 
moval of  the  acid  of  the  salt  used  {v.  Gerres- 
heim, A.  195,  373).— 7.  Heated  with  ethylic 
iodide  to  100°  yields  crystals  of  2NEt J.3HgI,, ; 
ethylic  bromide  reacts  similarly. — 8.  A  thio- 
carbonate  of  the  base  is  obtained  by  heating 
with  earbon  disidphide  (Gerresheim,  I.e.). 

Mercuroxy-ammonium  chloride, 
(NH..Hg.0)Cl.  (Hydrated.  tetramercrirammo- 
Ilium  ehloridc  K,Hg,.Cl.,.2H,,0.  Hydrated  di- 
mcrcuri-ammoniu.m  chloride  NHgXl.H^,0.)  This 
compound  is  formed  by  the  reaction  of  boiling 
water  with  either  fusible  white  pp.  N,,HjHg.Cl.,, 
or  infusible  white  pp.  NH.,Hg.Cl.  It  is  also  pro- 
duced by  passing  dry  NH.,  over  the  oxychloride 
SHgO.HgCU  at  150=  (UUgren,  P.  42,  395).  A 
heavy,  yellow  powder  ;  v.  si.  sol.  water ;  e.  sol. 
HClAq  and  HNO.Aq  (Kane,  P.  42,  367).  Decom- 
posed by  heat,  giving  NH,„  N,  H,0,  HgCl,  and 
Hg.  Decomposed  by  excess  of  solutions  of  KCl, 
NaCl,  and  KI,  with  evolution  of  NH,,.  Loses 
water  at  200°,  and  is  tiierefore  regarded  by 
Knmmclsberg  as  NHg..Cl.H^O  [J.  pr.  [2]  38, 
558). 


Mercuroxy-ammonium  chloride  combines 
with  NH.HgCl  and  NHg^Cl  to  form  various 
double  compounds,  c.r/. 

3(NH„.Hg.,0)Cl.NH.,HgCl 
and  (NH,.Hg,0)CI.NHg,Cl ; 
these  compounds  were  obtained  by  Andr6  by 
ppg.  HgCLAq  with  NH,,Aq,  some  of  them  re- 
quiring the  presence  of  KOH  for  their  produc- 
tion (C.  R.  108,  233,  290,  1108,  1104). 

Mercuroxy-ammonium  iodide,  (NH.„Hg.^0)I. 
{Hydrated  telramcrcnrammoniiim  iodide 
N2Hg^.I„.2H^0.  Hydrated  dimercitri-ammonium 
iodide  NHg.J.H._,0.)  This  compound  is  formed 
by  adding  NH,Aq  to  Nessler's  reagent  (alkaline 
solution  of  Hgl.,  in  KIAq) ;  the  composition  of 
the  pp.  thus  produced  is  often  represented  as 
Hg.NH,,.I  +  HgO,  or  as  Hg.NHg.I-|-H,0.  The 
compound  is  best  prejjared  by  dissolving 
HgI,.2KI  in  KOHAq,  adding  NH^Aq,  washing 
thoroughly  with  cold  water,  and  drying  at  1C0° 
(2K„HgI^Aq  +  3K0HAq  +  NH,Aq 
=  (NH,.Hg.,0)I  4-7KIAq  +  2H..0  ; 
V.  Rammelsberg,  P.  48,  170).  (NH,.Hg,0)I  is 
also  formed  by  heating  3HgO.HgL  to  180°  in 
NH.|  (Kammelsberg)  ;  and  by  boiling  Hgl,,  with 
excess  of  cone.  NH^Aq. 

Mercuroxy-ammonium  iodide  is  a  brown 
powder  with  a  purple-red  tint.  Begins  to  give 
otf  water  at  128°  ;  heated  more  highly,  out  of 
contact  with  air,  it  melts  to  a  dark-brown  liquid, 
and  then  decomposes  violently,  giving  H^O, 
Hg,  Hgl.,,  NH.,  and  N.  Sol.  warm  KIAq,  with 
formation  of  K. Hgl,  and  KOH  and  evolution  of 
NH.,.  Sol.  warm  HClAq ;  Hgl.,  and  HglCl  are 
deposited  on  cooling  (Rammelsberg).  Decom- 
posed by  hot  BaSAq,  with  evolution  of  all  N  as 
NH.,.  Heated  in  HCl  gas,  gives  a  sublimate  of 
HgCl.,,  NH,C1,  NHJ,  and  (NH,).,HgI,. 

Mercuroxy-ammonium  nitiates.  Several 
nitrates,  and  some  double  nitrates,  of  the  mer- 
curoxy-ammonium compounds  seem  to  exist. 

The  salt  often  called  Soubeiran's  ammo- 
niacal  salt  is  probably  the  normal  nitrate 
(NH.,.Hg._,0)N03  (Soubeiran,  J.  Ph.  12,  405). 
This  compound  is  obtained  by  ppg.  dilute 
Hg(NO.,).,Aq,  containing  only  a  little  free  acid, 
with  very  dilute  NH,Aq,  boiling  with  water  till 
the  pp.  becomes  compact  and  curdy,  washing, 
and  drying. 

The  loose  flocculent  pp.  produced  by  adding 
very  dilute  NH.,Aq  to  dilute  Hg(NO,,),Aq, 
sometimes  known  as  Mitschcrliclt's  ammo- 
niacal  salt,  is  probably  a  double  compioiind 
of  mercuroxy-ammonium  nitrate 
and  mcreuri-ammoniiim  nitrate, 
(NH,,.Hg,,0)N03.(NH,Hg)N0,.H,,0. 

Other  compounds  are  obtained  by  boiling 
Mitscherlich's  salt  with  excess  of  NH.,Aq  with 
addition  of  NHjNO.,Aq,  and  by  dissolving  Sou- 
beiran's salt  in  hot  cone.  NH^NOjAq  ;  the  salts 
thus  formed  are  probably  double  compounds 
of  mercuroxy -ammonium  nitrate  and 
ammo7iium  niirate,  hut  their  exact  compo- 
sition and  constitution  are  not  yet  decided  {v. 
Mitscherlich,  P.  9,  387  ;  10,  41 ;  Millon,  A.  Ch. 
[3]  18,  302;  Kane,  .4.  Ch.  [2]  72,  215;  Nessler, 
J.  1850.  409). 

Mercuroxy-ammonium  sulphate, 
(NH.,.Hg.,0)„SO^.     (Hydrated  tetramercuram- 
j  monium  sulphate,  N._,Hgj.RO|.2H.O.  Hydrated 
dimcrcuri-ammonium  sidphate, 
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(NHgJ.^S0,|.2H._.0.  Ammoiiiacal  turpcthwn). 
Obtained  by  saturating  cone.  NH.,Aq  with  HgSOj, 
and  allowing  to  evaporate  in  air,  or  over  H^SO^; 
also  by  digesting  the  basic  sulphate  HgSO^.HgO 
(mineral  turpethum)  with  NH.,Aq ;  also  by  di- 
gesting HgO  with  hot  (NHj.,SOjAq  (Millon, 
A.  Ch.  [3]  18,  392;  UUgren,  P.  42,  395  ;  Hirzel, 
J.  1852.  419  ;  1853.  381).  Schmieder  (/.  pr.  75, 
147)  obtained  the  salt  by  repeatedly  treating  mer- 
curi-diammonium  sulphate,  N.^H^Hg.SOi.H.O 
(v.  p.  210),  with  boiling  water,  till  the  filtrate 
was  free  from  sulphates.  Forms  a  heavy  yellow- 
white  powder  ;  s).  sol.  water  ;  easily  sol.  HClAq 
or  HNO,,Aq.  Decomposed  by  heat  to  H.,0,  N, 
NH, ,  and  Hg.,SO^.  Treated  with  KOHAq,"  gives 
NH3  and  a  basic  salt  (NH„.Hg.,0).,SO,.HgO 
(perhaps  NH.,.Hg20.NH2.Hg,0,.SOJ ;  and  on 
further  treatment  with  KOHAq  yields  NH^, 
HgO,  and  K,SO^. 

Besides  the  mercurosy-ammonium  salts  de- 
scribed above,  the  following  have  been  pre- 
pared :— 

Merctiroxy -  aminoniiim  bromate 
(NH,.Hg,0)Br03  (Rammelsberg,  P.  55,  82). 

Me  r  cur  oxy -ammonium  carbonate 
(NH„.Hg„0).,C03  (Millon,  A.  Ch.  [3]  18,  392; 
Hirzel,  J.  1852.  419  ;  1853.  381). 

M  ere  2Lr  oxy  -ammonium  chromate 
(jSrH.,.Hg.,0).,CrO^ ;  and  a  double  basic  salt 
(NH_'.Hg;0)2CrOj.3HgCrO^.HgO  (Hirzel,  I.e.). 

Acid  mer  curoxy -ammonium  fluoride 
(NH.,.Hg,,0)P.Hr  (Finkener,  P.  110,  632). 

Mer  curoxy  -  ammonium  -  ammonium 
iodate  (NH.,.Hg20)I03.2NH,I03  (Millon,  A.  Ch. 
[3]  18,  410).' 

Mer  cur  oxy  -  ammonium  -  mercuric 
phosphate  (NH.,.Hg.,0).Hg.P0j  (Hirzel,  J".  1852. 
419;  1853.  381)." 

Mercuroxy  -  a^nmonium  -  mercuric 
stolphite  (NH2.Hg.,0).,S03.HgS03  (Hirzel,  I.e.). 

M.  M.  P.  M. 

MEECURIALINE.  The  volatile  base  ob- 
tained by  distilling  the  seeds  of  Mcrcurialis 
annua  or  M.  pcrennis  with  lime  and  water,  and 
formerly  called  '  mercurialine,'  is  identical  with 
methylamine  (E.  Schmidt,  B.  10,  2226  ;  A.  193, 
73;  cf.  Eeichardt,  J.  pr.  104,  301). 

MEKCURY.  (Quicksilver.)  Hg.  At.  w. 
199-8.  Mol.  w.  199-8.  [-  38-5°]  (Regnault, 
Acad.  26,  525).    [-  38-85°]  (Mallet,  P.  M.  [5] 

4,  145).  (367-25°  at  760  mm.)  (Regnault,  I.  c. ; 
for  table  of  B.P.  of  Hg  at  pressures  from  123  to 
798  mm.  v.  Ramsay  a.  Young,  C.  J.  47,  656). 

5.  G.  %  13-5958  to  13-596  (Regnault) ;  "J?  13-546 
(Volkmann,  W.  13,  209  ;  a  very  full  table  of  S.G. 
and  volume  of  Hg  from  0°  to  360°  is  given). 
S.G.  solid  Hg,  -^0"^°  =  14-1932  (Mallet,  P.  M. 
[5]  4,  145).  V.l).  99-3  at  440°  to  1565°  (V. 
Meyer,  B.  12,  1426).  S.H.  -03312  from  20°  to 
60°,  -03278  from  26°  to  142°  (Winkelmann,  P. 
159,   152  ;  V.  also  Pettersson,  B.  12,  1718). 

g^-^'  275°  to  356°  =  1-666  (Kundt  a.  Warburg, 

P.  157,  353;  experimentally  determined).  C.E. 
•00018153  from  0=  to  100°  (Regnault,  Acad.  21, 
271;  V.  also  Wiillner,  P.  153,  440).  T.C. 
(Ag  =  100)  6-3  (Calvert  a.  Johnson,  P.  M.  [4]  16, 
881;  cf.  Weber,  W.  10,  490).  E.G.  c.  196 
(Cu  =  100).    For  electrical  resistance  of  Hg  v. 


Kohlrausch,  W.  35,  700 ;  (cf.  Grunmach,  W.  37, 
608).  For  table  of  vapour-pressures  of  Hg  from 
135°  to  620°  V.  Ramsay  a.  Young,  C.  J.  49,  37. 
Heat  required  to  change  200  grm.  Hg  at  358° 
to -gas  =12,400  gram-calories;  heat  required  to 
melt  200  grm.  solid  Hg  =  564  (Person,  A.  Ch. 
[3]  24,  257  ;  ibid.  21,  295).  Chief  lines  in  emis- 
sion-spectrum 6151,  5460-5,  4358  (Thalen,  1868  ; 
for  table  of  lines  of  high  refrangibility  v.  Hartley 
a.  Adeney,  T.  1884. 136).  S.V.S.  c.  14.  Crystal- 
lises in  regular  octahedra. 

Occurrence. — Small  quantities  of  Hg  are 
found  as  globules  disseminated  through  ores  of 
Hg,  or  in  the  rocks  in  which  these  ores  occur. 
The  chief  ore  of  Hg  is  cinnabar,  HgS,  found  in 
limited  quantities  in  Illyria,  Spain,  Bohemia, 
Peru,  China,  California,  the  Ural,  and  one  or 
two  other  localities.  An  amalgam  of  Hg  and 
Ag  is  sometimes  found  native  ;  iodide,  chloride, 
and  minute  quantities  of  selenide,  of  Hg  are  also 
known  to  occur. 

Preparation. — 1.  By  distilling  cinnabar  in  a 
regulated  supply  of  air,  condensing  the  Hg  in  a 
suitable  apparatus,  and  allowing  the  SO.,  to 
escaiJe. — 2.  By  heating  cinnabar  with  lime  ;  CaS 
and  CaSOj  are  formed,  and  the  Hg  distils  and  is 
condensed. — 3.  By  heating  cinnabar  with  iron 
(smithy-scales),  Hg,  FeS,  and  SO,  are  produced; 
the  Hg  is  condensed  in  long  chambers,  or  by 
downward  distillation  in  a  trough  filled  with 
water. 

To  purify  Hg  from  dust,  Ac,  it  may  be 
filtered  through  a  paper  cone  having  a  minute 
hole  at  the  apex,  or  pressed  through  leather. 
Traces  of  metals  in  solution  may  be  removed  by 
leaving  the  Hg  in  contact  with  cold  cone.  H,SO, 
for  some  weeks,  with  frequent  agitation,  and 
then  digesting  with  very  dilute  HNO^Aq,  or  with 
HgNOjAq  (Branchi,  B.  P.  6,  77  ;  Wittstein,  R. 
P.  65,  362).  Karsten  and  Ulex  (A.  60,  210)  re- 
commend to  rub  the  Hg  in  a  basin  for  ten 
minutes,  with  l-60th  of  its  weight  of  FeCljAq, 
S.G.  1-48  diluted  with  an  equal  weight  of  water, 
to  pour  off  the  liquid,  which  contains  the  foreign 
metals  and  some  HgCU,  to  wash  with  water,  and 
then  to  dry  the  Hg  by  heating  it.  L.  Meyer  (B. 
12,  437)  has  described  a  convenient  apparatus 
for  purifying  Hg  by  bringing  a  fine  stream  of  it 
into  contact  with  "FeCL,Aq.  Briihl  (B.  12,  204) 
shakes  Hg  with  an  equal  volume  of  chromate 
solution,  made  by  dissolving  5  grams  K^Cr.^Oj 
in  1  litre  water,  and  adding  a  few  c.c.  of  H.SO, ; 
the  shaking  is  continued  until  the  red  HgCrO, 
at  first  produced  has  disappeared,  and  the  liquid 
is  coloured  green  by  Crj(S0j)3 ;  the  fine  greyish 
powder  which  is  formed,  and  which  consists  of 
oxides  of  foreign  metals,  is  washed  away  by  a 
rapid  stream  of  water.  The  process  is  repeated, 
and  the  Hg  is  then  shaken  with  pure  water 
until  no  more  greyish  powder  is  formed.  About 
half  p.c.  of  Hg  is  lost.  Crafts  (Bl.  [2]  49,  856) 
removes  Pb,  Zn,  Sn,  and  most  other  metallic 
impurities  from  Hg  by  placing  the  Hg  in  a 
slightly  inclined  glass  tube,  and  aspirating  a 
gentle  current  of  air  through  the  apparatus  for 
about  forty-eight  hours.  The  oxides  of  the 
foreign  metals  collect  at  the  top.  Ag  cannot  be 
be  removed  by  this  method. 

Pure  Hg  may  be  obtained  by  distilling  equal 
parts  of  cinnabar  and  burnt  lime  or  Fe  filinss. 
Also  by  boiling  pure  HgCljAq  with  pure  Fe. 
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Also  by  heating  HgO  in  a  retort,  and  digesting 
the  residual  Hg,  which  contains  a  little  HgO, 
with  dilute  HNO^Aq  or  H,SO,.  Millon  {B.  J. 
27,  110)  prepares  HgO  (from  which  to  make 
Hg)  by  shaking  Hg  for  some  time  with  dilute 
HNO,|Aq  to  remove  foreign  metals,  washing,  dis- 
solving in  such  a  quantity  of  HNO^Aq  that 
1-lOth  of  the  Hg  remains  undissolved,  evapora- 
ting to  dryness,  and  heating. 

After  purifying  Hg  by  one  of  the  foregoing 
methods  it  is  advisable  to  distil  it.  A  very  con- 
venient apparatus  for  distilling  Hg  under  re- 
duced pressure  is  described  by  Wright  {Am.  S. 
[3]  22,  479  ;  v.  also  Weber,  Carl.  Hep.  15,  52  ; 
Weinhold,  Carl.  Rep.  15,  1). 

Properties. — A  very  lustrous  metal,  white, 
with  the  slightest  tinge  of  blue.  Exists  as  a 
very  mobile  liquid  at  ordinary  temperatures,  and 
does  not  solidify  above  -  38-5°.  Hg  boils  at  c. 
300",  but  it  is  very  easy  volatilised ;  even  at 
-  13°  sufficient  Hg  is  vaporised  to  produce  a 
daguerreotype  by  twenty-four  hours'  exposure 
(Regnault,  C.  R.  73, 1462).  According  to  Merget 
(G.  R.  73,  1380)  solid  Hg  at  -  44°  is  very  slowly 
vaporised.  Solid  Hg  is  a  tin-white,  ductile 
mass  of  octahedral  and  needle- shaped  crystals. 
It  may  be  cut  with  a  knife.  Hg  is  a  very  co- 
herent liquid.  By  trituration  with  sugar,  grease, 
sulphur,  chalk,  etc.,  or  by  agitation  with  ether, 
turpentine,  and  some  other  liquids,  Hg  ap- 
pears as  a  grey  powder,  which  consists  of 
minute  globules  of  Hg  separated  by  the  foreign 
matter  present  (extinction  or  deadening  of  mer- 
cury). Finely-divided  Hg  is  also  obtained  by 
mixing  about  equal  parts  of  SnCL,  dissolved 
in  HClAq,  and  HgCl,  dissolved  in  hot  water 
(SnCl,Aq-f  HgCl,Aq  =  SnCl,Aq  +  Hg).  In  this 
state  of  fine  division,  Hg  is  slowly  oxidised  by 
contact  with  air.  Pure  Hg  adheres  very  slightly 
to  glass.  When  foreign  metals  are  present  the 
Hg  leaves  a  blackish  film  on  glass.  A  globule 
of  pure  Hg  should  roll  down  a  slightly  inclined 
surface  without  losing  its  round  form,  and  with- 
out leaving  any  streak  behind  it.  When  shaken 
in  a  bottle  with  dry  air  it  should  not  form  any 
black  powder. 

Pure  Hg  is  not  oxidised  by  exposure  to  air  at 
oi'dinary  temperatures  ;  when  heated  to  near  its 
B.P.,  HgO  is  slowly  formed.  [Berthelot  (C.  R. 
91,  871)  asserts  that  pure  Hg  is  very  slightly 
rxidised  in  air].  Hg  obtained  in  a  state  of  fine 
aivision  by  trituration,  e.g.  with  chalk,  is  slowly 
oxidised  at  the  ordinary  temperature.  Ozone 
oxidises  Hg  at  ordinary  temperatures  (Volta,  G. 
!),  521 ;  cf.  Reactions,  No.  2).  Hg  combines 
directly  with  0,  S,  and  the  halogens  ;  it  alloys 
with  most  of  the  metals,  in  some  cases  forming 
definite  compounds  (v.  Mcrcnry,  amalgams  of). 
Hg  reacts  with  hot  cone.  H.,S04  to  produce 
HgSO,  and  SO, ;  with  HNOjAq  it  produces  HgNOj, 
Hg(N03),,  or  a  basic  nitrate,  according  to  the 
temperature  and  the  quantity  of  acid.  HClAq 
does  not  react  with  Hg. 

The  atomic  weight  of  Hg  has  been  deter- 
mined (1)  by  analysing  HgO  (Sefstrom,  S.  22, 
328  ;  Turner,  A.  13,  18  ;  Erdmann  a.  Marchand, 
J.  pr.  31,  395) ;  (2)  by  determining  CI  in  HgCl 
and  HkCI,  (Turner,  I.e. ;  Svanberg,  J.  pr.  45, 
468  ;  Millon,  A.  Ch.  [3]  18,  345)  ;  (3)  by  esti- 
mating Hg  in  HgS  (Erdmann  a.  Marchand,  J. 
pr.  31,  400)  ;  (4)  by  determining  S.H.  of  Hg. 


Hg  is  distinctly  a  metallic  element.  It  forms 
salts  by  replacing  the  H  of  most  acids.  Tliese 
salts  belong  to  two  series,  HgX  and  HgX.,,  where 
X  =  N03,  CIO3,  ^SO,,  iPO„  &c.  Both  series  are 
well  represented  by  definite  and  stable  salts. 
HgO  dissolves  in  molten  KOH,  and  crystals  of 
K.jO.HgO  are  obtained  on  cooling.  The  com- 
pound Na,O.HgO  is  said  also  to  exist.  HgS  dis- 
solves in  NaHSAq  and  cone.  KHSAq.  The  com- 
pound KjS.HgS.SHjO  has  been  isolated.  The 
existence  of  these  compounds  shows  that  HgO 
and  HgS  are  slightly  acidic  towards  K^O  and 
KHS. 

The  molecular  weight  of  Hg  has  been  directly 
determined  ;  the  molecule  is  monatomic.  The 
atom  of  Hg  is  divalent  in  the  gaseous  molecules 
HgCl,,  Hgljr,,  and  Hgl,.  The  molecular  formula 
of  calomel  is  probably  HgCl ;  if  this  is  so,  the 
atom  of  Hg  is  monovalent  in  this  molecule. 

Hg  is  related  to  Mg  and  Zn,  and  more  dis- 
tantly to  Be,  Ca,  Sr,  and  Ba  (v.  Magnesium 
GROUP  OF  Elements,  p.  165;  and  cf.  Classii  ica- 
TioN,  vol.  ii.  pp.  204,  207). 

Reactions. — 1.  Heated  in  air  or  oxygen,  to 
near  its  B.P.,  Hg  slowly  forms  HgO. — 2.  OiO)ta 
produces  some  Hg,0  at  ordinary  temperatures  ; 
l^erfectly  dry  ozone  does  not  react  with  dry  Hg 
(Shenstone  a.  Cundall,  C.  J.  51,  619).— 3.  Hg  is 
oxidised  by  agitation  with  solution  of  potassium 
permanganate  ;  Hg-jO  is  formed  if  the  solution 
is  cold,  and  HgO  if  hot  (Ivirchmann,  Ar.  Ph.  [2] 
150,  203).-- 4.  Hg  does  not  react  with  liydro- 
cliloricacid.—5.  Sulphuric  acid,  when  hot  and 
cone,  forms  HgSO,,  or  Hg.^SOj  if  there  be  an 
excess  of  Hg  and  the  acid  is  not  very  hot,  and 
SO, ;  dilute  H2S0.,Aq  scarcely  acts  on  Hg. — 6. 
Nitric  acifZ,  cold  and  dilute,  forms  HgNO, ;  with 
hot  HNOjAq  and  excess  of  Hg,  basic  mercurous 
nitrates,  a'Hg,,0.?/N,05,  are  formed;  excess  of  hot 
HNOjAq  produces  Hg{N03)2. — 7.  Warm  cone. 
hydrobromic  and  liydriodic  acids  produce  HgBrj 
and  Hgl.,,  respectively  (cf.  Berthelot,  A.  Ch.  [5] 
16,  433).  —  8.  Hydrogen  stdpliicle,  or  alkaline 
polystilphides,  produce  HgS. — 9.  With  nitrogen 
tetroxide,  forms  HgNO^and  NO  (Eamsay,  B.  18, 
3154). 

Combinations.  —  1.  Hg  combines  with  the 
halogens,toxm\ng  HgX  or  HgX.,  according  to  the 
relative  quantities  of  the  reacting  bodies. — 2. 
With  oxygen,  Hg  forms  Hg.,0  and  HgO. — 3. 
With  sulphur  and  selcnion,  HgS  and  HgSe  are 
produced. — 4.  Hg  probably  combines  with  phos- 
phorus, but  no  definite  compound  has  been  iso- 
lated with  certainty. 

Detection  and  Estimation. —  Solid  Hg  com- 
pounds are  decomposed  by  drying,  mixing  well 
with  dry  Na,CO:,,  and  heating  strongly  in  a  small 
tube  closed  at  one  end ;  Hg  is  volatilised,  and 
condenses  on  the  cold  part  of  the  tube  in  minute 
globules.  Mercurous  salis  in  solution  give  a 
white  pp.  (HgCl)  with  HClAq,  or  a  soluble 
chloride;  this  pp.  is  blackened  by  NHjAq  with 
formation  of  NH,Hg,Cl.  Mercurous  salts  are 
oxidised  to  mercuric  salts  by  boiling  with 
HNO.jAq.  Mercuric  salts  are  not  ppd.  by  HClAq. 
H.,SAq,  or  a  soluble  sulphide,  ppts.  black  HgS  ; 
addition  of  a  small  quantity  of  the  reagent  causes 
the  formation  of  a  compound  of  HgS  with  the 
original  salt  present ;  this  pp.  is  white,  yellow, 
or  brown,  according  to  the  quantity  of  reagent 
used. 
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Hg  is  sometimes  estimated  by  heating  its 
dry  comijounds  with  ijowdered  CaO,  condensing 
the  Hg  under  water,  transferring  to  a  weighed 
crucible,  drying  by  blotting  paper  and  then  over 
H^SOj ;  the  metal  is  sometimes  ppd.  by  SnCl, 
or  H^PO^jAq  at  c.  60^,  dried,  and  weighed.  Hg 
is  also  estimated  as  HgCI,  by  adding  HClAq, 
then  nearly  neutralising  with  KOHAq,  adding 
K  or  Na  formate,  digesting  for  some  days  at 
60°-70°  (Hg  is  ppd.  at  boihng  temperature), 
collecting  the  HgCl  on  a  weighed  filter,  washing, 
drying  at  a  low  temperature  and  weighing.  Hg 
is  also  determined  as  HgS,  by  ppn.from  HgCLAq 
by  HjS,  and  collection  on  a  weighed  filter.  It 
the  p2).  is  formed  from  solutions  containing 
HNO.,Aq  or  FeCljAq  &o.,  free  S  is  ppd.  with  the 
HgS  ;  the  pp.  may  then  be  heated  with  CaO  and 
the  Hg  collected,  or  heated  in  CI,  the  HgCl., 
passed  into  water,  and  Hg  ppd.  by  SnCL.  Hg 
may  also  be  determined  by  depositing  it  by 
electrolysis  on  a  weighed  Pt  dish.  A  mercurous 
salt,  in  presence  of  mercuric,  may  be  estimated 
by  ppg.  by  HClAq,  from  a  cold  very  dilute  solu- 
tion, not  more  than  a  very  small  quantity  of 
HNO3  being  present. 

There  are  several  methods  for  the  volumetric 
determination  of  Hg  ;  that  described  by  Hannay, 
which  is  based  on  the  fact  that  the  turbidity 
produced  in  mercuric  salt  solutions  by  a  few 
drops  of  NH.|Aq  is  removed  by  a  definite  quantity 
of  KCNAq,  is  said  to  give  satisfactory  results. 
(For  details  of  the  methods  v.  Manuals  of 
Analysis.) 

Mercury,  alloys  of;  v.  next  line. 

Mercury,  amalgams  of.  The  alloys  of  Hg  are 
usually  called  amalgams  ;  the  word  is  supposed 
to  be  an  alchemist's  anagram  of  fxd\ayfjLa  =  a  soft 
mass.  Amalgams  are  known  of  most  of  those 
metals  which  have  been  fairly  well  studied. 
Amalgams  are  formed  by  mixing  the  other  metal 
with  Hg,  by  ppg.  the  other  metal  on  Hg  (or  Hg 
on  the  other  metal),  and  by  placing  the  other 
metal  in  contact  with  Hg  and  a  dilute  acid. 
Many  amalgams  are  definite  compounds,  others 
seem  to  be  merely  solutions  of  metals  in  Hg,  and 
others  are  probably  solutions  of  definite  com- 
pounds in  excess  of  Hg.  Amalgams  of  Bi,  Pb, 
tin,  and  Zn,  for  instance,  retain  fig  at  360°  (B.P. 
of  Hg),  but  not  at  410°.  Crystalline  amalgams 
of  K  and  Na,  K^Hg  and  Na^Hg,  are  obtained  by 
heating  solutions  of  K  and  Na  in  Hg  to  440°. 

The  best-known  amalgams  are  those  of  Al, 
Ba,  Bi,  Cd,  Cs,  Ca,  Cr,  Co,  Cu,  Au,  Fe,  Pb,  Mg, 
Mn,  Ni,  Os,  Pd,  Pt,  K,  Ag,  Na,  Sr,  Tl,  Sn,  and 
Zn.  For  brief  accounts  of  these  amalgams, 
with  the  exception  of  those  of  Cu  which  are 
described  below,  v.  the  various  metals.  Aluminium, 
Bakium,  &c.  ;  the  articles,  Amalgams,  vol.  i.  p. 
149,  and  Alloys,  vol.  i.  p.  132,  should  be  con- 
sulted. An  interesting  paper  on  Amalgams,  by 
Dudley,  will  be  found  in  Proc.  Atner,  Ass.  for 
Advancement  of  Science,  1890.  145. 

Copper  amalgams  (should  have  been  described 
under  Copper,  alloys  of,  vol.  ii.  p.  254).  Amal- 
gams of  Cu  are  formed  by  placing  Cu  foil  in 
HgNO.,Aq,  by  triturating  3  parts  Hgwith  a  mix- 
ture of  1  part  very  finely  divided  Cu  and  a  few 
drops  of  HgNOjAq,  by  triturating  Hg  with  NaCl 
and  verdigris,  by  making  Hg  the  negative  elec- 
trode during  electrolysis  of  CuSO^Aq,  by  im- 
mersing    Na-amalgam,    or    Zn-amalgam,  in 


CuSO,Aq,  and  in  some  other  ways.  By  dissolv- 
ing Cu  in  Hg,  and  removing  excess  of  Hg  by 
jiressure.  Joule  obtained  an  amalgam  having 
the  composition  CuHg  {Chem.  Gazette,  1850. 
339).  By  heating  amalgams  rich  in  Hg, 
De  Souza  obtained  Cu,^Hg  at  c.  410°,  and 
Cu^Hg  at  c.  360°  (B.  9,  1050).  By  ppg.  Cu 
from  CuSOjAq  by  Fe,  washing  well,  moistening 
with  HgNOjAq,  and  rubbing  with  Hg,  amalgams 
are  obtained  which  harden  after  a  time.  The 
amalgam  with  from  25  to  33  p.c.  Cu,  may  be 
obtained  soft  and  plastic  by  heating  nearly  to 
360°,  and  kneading  for  some  time  in  a  warm 
mortar;  this  amalgam  slowly  hardens  without 
either  contracting  or  expanding;  it  is  used  for 
stopping  teeth  (v.  Von  Gersheim,  A.  70,  344). 
Mercury,  ammonio-compounds  of;  v.  Mer- 

CUBAMMONIUM  COMPOUNDS,  p.  206. 

Mercury,  antimonates  of;  v.  vol.  i.  pp.  285-6. 

Mercury,  antimoEide  of.  A  substance  of  the 
nature  of  an  amalgam  is  formed  by  triturating 
together  Sb  and  Hg ;  little  is  known  of  its  com- 
position and  properties  ;  it  is  very  easily  decom- 
posed. 

Mercury,  arsenates  of;  v.  vol.  i.  p.  309. 

Mercury,  arsenide  of.  Bergmann  obtained 
what  he  thought  was  a  compound  of  1  ^pt.  As 
with  5  pts.  Hg  by  heating  Hg  and  As  together. 

Mercury,  arsenites  of;  v.  vol.  i.  p.  306. 

Mercury,  bromides  of.  Two  bromides  of  Hg 
are  known,  HgBr  and  HgBr.,.  Mercuric  bromide 
has  been  vaporised  ;  its  mol.  w.  is  359'3  =  HgBr.„ 
Mercurous  bromide  has  also  been  vaporised  ;  the 
results  indicate  the  mol.  w.  279'55  =  HgBr  ;  but 
it  is  not  certain  whether  partial  dissociation  into 
HgBrj  and  Hg  occurred  during  vaporisation  {v. 
infra ;  also  Merctirous  chloride,  p.  215).  Both 
HgBr  and  HgBr._,  form  double  compounds  with 
the  bromides  of  metals  more  positive  than  Hg. 

Mercurous  bromide.  HgBr.  {Mercury proto- 
or  mono-bromide.)  Mol.  w.  279-55  (?).  H.F. 
[Hg,Br]  =25,475  (Thomsen,  Z.  P.  C.  2,  21). 

Preparation. — 1.  By  subliming  an  intimate 
mixture  of  80  pts.  Br  and  200  pts.  Hg.— 2.  By 
adding  KBrAq  to  HgNOjAq. — 3.  By  heating 
saturated  HgNO^Aq,  as  free  as  possible  from 
HgO  and  slightly  acidified  with  HNO^Aq,  with 
Br,  decanting,  and  allowing  to  cool  in  the  dark 
(Stroman,  B.  20,  2818).— 4.  By  adding  alcoholic 
solution  of  Br  to  cold  cone.  HgNO^Aq  (Stroman, 

I.C.). 

Properties  and  Reactions.—  prepared  by 
method  3  [supra),  forms  small,  white,  nacreous, 
tetragonal,  scales ;  prepared  by  method  2, 
appears  as  yellow,  crystalline,  spangles  (Stro- 
man, I.e.).  S.G.  7-307  (Karsten,  S.  65,  394). 
SubUmes  at  340°-350°.  Melts  c.  405°  (?)  (Car- 
nelley,  C.  J.  33,  277).  V.D.  146-3  according  to 
Mitscherlich  (P.  29, 193).  Tasteless  and  odour- 
less. Insol.  in  water.  Hot  cone.  H.^SOj  dis- 
solves HgBr  with  evolution  of  SO2 ;  dissolves 
slowly  in  hot  HNOjAq  S.G.  1-42 ;  decomposed 
by  hot  HClAq  dil.  or  cone. ;  decomposed  by 
NHjAq  or  KOHAq,  forming  NH^Br  or  KBr,  and 
leaving  a  black  residue  which  contains  Hg 
(Stroman,  I.e.).  Slowly  decomposed  by  boiling 
KBrAq,  giving  HgBrj  and  Hg.  Soluble  in  some 
NH.,  salt  solutions. 

Combinations. — Two  compounds  with  stron- 
tium chloride  are  described  by  Lowig  (P.  14,  485). 
By  dissolving  HgBr  in  boiling  SrBr^Aq,  allowing 
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to  cool,  pouring  off  from  separated  HgI3r, 
and  evaporating,  crystals  of  (iHgBr.SrBr^ 
separate  ;  by  dissolving  these  crystals  in  water, 
filtering  from  HgBr  which  separates,  and 
evaporating,  a  very  soluble  crystalline  compound 
2HgBr.SrBr2  is  obtained. 

Mebcuric  bromide.  HgBr^  {Dibroniide  of 
Mcrcuni).  Mol.  w.  359-3.  H.F.  [Hg,Br''i 
=  41,880  (Thomsen,  Z.  P.  C.  2,  21). 

Preparation.  —  1.  By  dissolving  HgO  in 
HBrAq,  and  crystallising. — 2.  By  bringing  Hg 
into  slight  excess  of  Br,  warming  to  remove  un- 
combinedBr,  and  subliming. — 3.  By  heating  an 
intimate  mixture  of  HgSOj  with  rather  more 
than  its  own  weight  of  KBr  ;  the  HgBi'.^  which 
sublimes  is  said  to  contain  HgBr.  — 4.  By  adding 
KBrAq  to  Hg(NO.|).Aq,  evaporating  as  long  as 
HgBr.,  crystallises  out,  and  crystallising  from 
alcohol. — 5.  By  agitating  Hg  with  water,  adding 
Br  as  long  as  its  colour  is  removed,  boiling, 
filtering,  allowing  to  crystallise,  and  drying  at 
c.  150"^. — 6.  By  adding  excess  of  Br  to  a  slightly 
acid  solution  (S.G.  1-197)  of  Hg(NO:,),, ;  HBrOAq 
is  formed  in  the  reaction  (Sievers,  L'.  21,  G47). 

Properties. — White  rhombic  prisms,  isomor- 
phouswith  HgCl,,;  a:6:c  = -6817:1: -9975  (Hjord-  ! 
thai,  Z.  K.  3,  3G2).    S.G.  5-9202  (Karsten,  S.  \ 
65,  394),  5-7298  at  16°,  6-7461  at  18°  (Clarke's  1 
Specific  Gravity  Tables,  new  ed.  32).  V.D.  175-5, 
Mitscherlich  (P.  29,  193).    Melts  at  244°  (Car-  1 
nelley  a.  Williams,  C.  J.  37,  127).    Can  be  sub-  [ 
limed  unchanged.    S.  1-06  at  9°,  20-25  at  100° 
(Lassaigne).    Very  sol.  in  alcohol  and  ether. 
HgBr.Aq  reddens  litmus. 

Reactions.  —  1.  Heated  with  phospJiorus, 
arsenic  or  antimony,  forms  bromide  of  P,  As,  or 
Sb. — 2.  Decomposed,  yielding  HgBr,  hy  siudight, 
or  contact  with  copper  or  mercury,  or  by  mixing 
with  cuprous  bromide  dissolved  in  HBrAq. —  3 
HgBr.Aq  with  ammonia  gives  a  white  pp.  of 
HgBrNH,  (Mitscherlich,  pr.  19,  455).— 4. 
With  sodium  hi/pochlorite,  HgBr.Aq  gives  oxy- 
chlorides  x'HgO.T/HgClj  (Rammelsberg).  —  5. 
With  hypochlorous  acid,  HgCl,  and  Hg(BrO.,)., 
are  formed  (Balard). — 6.  Decomposed  by  nitric 
or  sulphuric  acid,  giving  off  Br. — 7.  Oxy- 
bromides,  a-HgO./yHgBr.j,  are  obtained  by  boil- 
ing HgBr.Aq  with  mercuric  oxide. — 8.  Mixed 
with  mercuric  iodide  and  crystallised  from  ether 
or  acetone,  HglBr  is  obtained  ;  this  compound 
is  also  formed  by  the  action  of  an  allnjl  iodide, 
e.g.  EtI,  on  HgBr._,  dissolved  in  acetone  (Oppen- 
heim,  B.  2,  571)  [v.  Mercury,  iodobromide  of, 
p.  -221). 

Combinations. — 1.  With  hydrobromic  acid  to 
form  bromomercuric  acid  HHgBrj  {v.  infra). — 
2.  Combines  with  many  bromides  of  more  posi- 
tive metals  than  Hg,  to  form  salts  regarded 
by  Von  Bonsdorlf  as  bromomercuratcs  [P.  19, 
339).  These  salts  are  obtained  by  evaporating 
solutions  of  the  component  bromides  ;  the  more 
important  are  HgBr.,.KBr  and  HgBr.,.2KBr ; 
HgBr..MgBr.,  and  2HgBr.,.MgBr., ;  HgBi-.,.SrBr., 
and  2HgBr.,.SrBr.,  (Lowig,  P.  14,  485).  '  Salts 
containing  NaBr,  CaBr.,,  BaBr.,,  and  ZnBr,,  were 
also  obtained  by  Von  Bonsdorff  (I.e.).  Bromo- 
meiicuric  acid,  HHgBr.,,  was  obtained  by 
Neumann  (ill.  10,  236),  in  long  transparent 
needles,  by  slightly  warming  excess  of  HgBr., 
with  HBrAq,  filtering  through  asbestos,  and 
cooling  to  between  0°  and  -4°.    This  acid  is 


readily  decomposed  by  moisture  or  heat.  Sohi- 
tion  of  HgBr.^  in  HBrAii  react.i  with  alkalis  to 
give  HgBr.,.2MX  (M=  alkali  metal);  the  heat 
produced  is  c.  27,200  for  2iM0H ;  the  solution 
of  HgBr.,  in  HBrAq  probably  contains  the  acid 
H.^HgBr,. — 3.  With  mercuric  cyanide  and  potas- 
sium cyanide,  forms  lustrous  tablets  of 
HgBr.,.HgCy.,.2KCy.4H,0  (Geuther,  A.  29,  325). 
With  mercuric  cyanide  and  i^inc  cyanide,  forms 
transparent  prisms  of  HgBr.,.HgCy.>.ZnCy...8H.,0 
(Varet,  C.  R.  109,  809).— 4"  Heated  witli  mer- 
curic sulphide,  forms  HgBr.,.2HgS  (Schneider,  P. 
115,167);  this  salt  is  also  obtained  by  boiling 
HgBr,Aq  with  freshly  ppd.  HgS  (H.  Rose,  P.  13, 
59)  {v.  Mercuric  sulphide,  ConibincUions,  No.  4, 
p.  225). 

Mercury,  bromiodide  of  ;  v.  Mercury,  iodo- 
bromide of,  p.  221. 

Mercury,  bromosulphide  of;  v.  Mercuric 
sulphide,  Combinations,  No.  4,  p.  225. 

Mercury,  chlorides  of.  Two  chlorides  are 
known,  HgCl  and  HgCl.j.  The  molecular  weight 
of  the  latter  has  been  determined  from  the  V.D. 
of  the  compound.  The  numbers  obtained  for 
the  V.D.  of  the  former  agreed  with  the  formula 
HgCl ;  but  it  was  shown  that  the  vapour  pro- 
duced by  heating  mercurous  chloride  contained 
Hg  and  HgCL^,  hence  the  V.D.  could  not  decide 
between  the  possible  formute  HgCl  and  Hg.^Cl.,. 
More  recently  it  has  been  found  that  the  V.D. 
calculated  from  observations  of  V.D.  of  mer- 
curous chloride  vaporised  into  an  atmosphere  of 
HgCl,  agrees  with  that  required  by  HgCl 
[v.  infra). 

Mekcdroxjs  chloride.  HgCl.  [Protoclilor- 
ide  of  viercury.  Calomel).  Mol.  w.  very  pro- 
bably 235-17.  Sublimes  at  400^-500°  without 
melting.  S.G.  6-993  (Karsten,  S.  65,  394),  to 
7-176  (Hassenfratz,  A.  Ch.  28,  3).  V.D.  118-6 
at  440°  (Deville  a.  Troost,  C.  R.  45,  821) ;  120-8 
'(Mitscherlich,  P.  29,  193).  V.D.  calculated  for 
HgCl  =  117-58.  Odling  showed  that  gold-leaf  is 
amalgamated  when  exposed  to  calomel  vapour 
at  c.  400°  ;  hence  he  concluded  that  the  vapour 
contained  Hg,  and  that  therefore  the  observed 
V.D.  did  not  prove  the  formula  HgCl  (J.  1864. 
280).  Debray  found  that  only  a  limited  portion 
of  the  calomel  vaporised  at  440°  is  decomposed 
with  separation  of  Hg  (C.  R.  83,  330);  hence  it 
appears  impossible  that  calomel  should  have  the 
molecular  formula  Hg.^CL,  else  the  observed  V.D. 
at  c.  440°  would  be  considerably  greater  than  120 
(calc.  for  Hg.,Cl.,  =  235-16).  In  1881,  Fileti 
showed  that  when  a  mixture  of  mercurous  and 
mercuric  chlorides  is  heated  to  c.  400°  in  a  Ft 
tube,  containing  a  tube  of  silver-gilt  traversed 
by  a  stream  of  cold  water,  not  a  trace  of  Hg  is 
deposited  on  the  gilt  tube.  He  then  determined 
the  V.D.  of  a  mixture  of  mercurous  and  mer- 
curic chlorides,  and  calculated  the  V.D.  of  the 
mercurous  chloride  in  the  mixed  vapours ;  the 
results  were  115-9  and  120-1  ;  hence  the  mole- 
cular formula  of  calomel  is  most  probably  HgCl 
(G.  1881.  341).  S.H.  at  7°-99°,  -05205  (Keg-, 
nault,  A.  Ch.  [3]  1,  129).  Crystallises  in  tetra- 
gonal forms,  a:c  =  1:1-7414.  HP.  [Hg,Cl] 
=  32,600  (Thomsen,  Z.  P.  C  2, 21).  For  T.  C.  r. 
Von  Lang,  P.  135,  29 ;  for  heat  of  vaporisation, 
V.  Marignac,  C.  R.  67,  877. 

Occurrence. — As  horn-quichsilver;  in  tetra- 
I  gonal  crystals.    S.G.  6-482. 
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Formation. — 1.  By  passing  CI  over  excess  of 
Hg  ;  action  proceeds  slowly  at  ordinary  tempera- 
tures, rapidly  at  near  B.P.  of  Hg. — 2.  By  redu- 
cing HgCl„Aq,  saturated  at  50°,  by  SOj  (Wohler, 

A.  90,  124;  Sartorius,  A.  96,  825).— 3.  By  re- 
ducing HgCl.,Aq  by  oxalic  acid  in  sunshine  (Eder, 

B.  13,  166).— 4.  By  shaking  Hg  with  FeCljAq. 
5.  By  ppg.  a  mercurous  salt  by  HClAq. — 6.  By 
heating  HgCl.,  with  Hg.— 7.  By  heating  HgSO, 
with  Hg  and  NaCl. — 8.  By  triturating  Hg 
with  NaCl,  Fe2(SO,|)3,  and  a  little  water,  till 
the  metal  has  lost  its  fluidity,  and  subliming 
(Fe.,(SO,)3-i-6NaCl  +  2Hg 

=  3"Na,S0,  -f  2FeCl.,  +  2HgCl). 

Prepara  t  ion. — 1.  An  intimate  mixture  of  4  pts. 
TlgCL  with  3  pts.  Hg  is  made  by  moistening 
with  alcohol  and  triturating  until  the  Hg  loses 
its  fluidity ;  the  mixture  is  gently  heated  for  a 
few  hours,  again  pulverised,  and  then  slowly 
sublimed  in  a  flask  or  retort,  not  more  than  a 
quarter  filled  with  the  mixture  and  placed  on  a 
thin  layer  of  sand.— 2.  4  pts.  Hg,  9  pts.  dry 
HgSO„  and  3  pts.  water  are  very  intimately 
mixed,  a  quantity  of  NaCl  equal  to  the  weight  of 
the  Hg  and  HgSO^  used  is  added,  and  the  mix- 
ture is  slowly  heated  till  HgCl  sublimes  (Blanche, 
A.  Ch.  66,  168) — 3.  A  well-pulverised  mixture  of 
1  pt.  MnOj,  li  pts.  NaCl,  and  2i  pts.  Hg  is  heated 
with  2i  pts.  cone.  H,,SO.,,  until  HgCl  sublimes. 
4.  A  warm  dilute  solution  of  HgNO.,Aq,  mixed 
with  a  little  HNO.j  to  prevent  formation  of  basic 
salts,  is  ppd.  by  excess  of  dilute  NaCIAq  contain- 
ing a  little  HCl ;  the  liquid  is  heated  for  some 
time  in  contact  with  the  pp.  which  is  then 
thoroughly  washed  with  cold  water  in  the  dark 
(Scheele ;  of.  Frantwein,  R.  P.  11,  72  ;  12,  155  ; 
Mialhe,  /.  Ph.  22,  586).— 5.  CI  is  passed  into 
HgNO.,Aq;  the  pp.  of  HgCl  mixed  with  HgCl^ 
is  washed  with  hot  water  till  HgCL  is  all  dis- 
solved ;  the  HgCl  is  then  crystallised  from  warm 
HgNOjAq  (Sievers,  B.  21,  647). 

Properties. — White,  semi-transparent,  tetra- 
gonal, prisms  ;  if  sublimed  quickly,  forms  a 
fibrous  mass  of  small  crystals.  When  powdered, 
calomel  shows  a  slight  lemon-yellow  colour. 
Highly  refractive  and  dispersive.  Tasteless  and 
inodorous.  Sublimes  without  melting.  Almost 
quite  insol.  water,  alcohol,  ether,  and  dilute 
acids.  SI.  sol.  cold,  more  sol.  hot,  HgNOjAq  {v. 
Debray,  C.  B.  70,  995  ;  cf.  Drechsel,  /.  pr.  [2] 
24,  44).  Boiled  with  HClAq,  HgClj  goes  into 
solution,  and  Hg  is  separated  ;  with  cone,  hot 
H,SO„  HgCli  and  HgSO,  are  formed.  HgCl  is 
decomposed  by  solutions  of  alkalis,  alkaline 
earths,  and  alkaline  carbonates,  with  ppn.  of 
Hg^O.  For  experiments  on  V.D.  of  calomel,  v. 
supra. 

Reactions. — 1.  Exposed  to  sunlight,  HgCl 
darkens  with  separation  of  Hg  (for  action  of  heat 
on  HgCl  V.  supra). — 2.  Partly  decomposed  by 
aqueous  vapour  or  boiling  water,  with  produc- 
tion of  HgCl._,  and  Hg. — 3.  Decomposed  by  many 
vietals  when  heated  with  them  in  presence  or 
absence  of  water,  giving  metallic  chlorides  and 
Hg. — 4.  Triturated  with  iodine  and  water,  HgCL 
and  Hgl,  are  produced  (Blanche  a.  Soubeiran, 
J.  Ph.  12',  651).— 5.  Heated  with  a  little  sul- 
phur, HgS  and  HgCl.,  are  formed ;  with  excess 
of  S,  the  products  are  HgS  and  SjCl.^. — 6.  Heated 
in  phosphorus  vapour,  HgCl  yields  PCI3  and  Hg 
phosphite  (Davy). — 7.  By  heating  an  intimate 


mixture  of  3  pts.  HgCl  with  1  pt.  arsenic,  a  sub- 
limate is  obtained  consisting  in  part  of  yellow 
tetrahedral  crystals ;  according  to  Capitaine 
[J.  pr.  18,  422)  these  crystals  are  mercuri- 
arsenic  chloride  AsHgCl.  The  compound 
is  decomposed  by  hot  water  to  As-Hg  amalgam, 
As.jOj  and  HCl ;  it  is  partly  decomposed  by  heat, 
giving  Hg,  As,  and  AsClj.— 8.  Eeduced  by  sul- 
phurous acid,  also  by  hot  stannous  chloride  solu- 
tion, with  separation  of  Hg.—  9.  Cold  sulphuric 
acid  has  no  action  on  HgCl ;  the  hot  oonc.  acid 
forms  HgCl,,  HgSO,,  and  SO,.— 10.  Dissolved 
by  hot  nitric  acid  with  evolution  of  NO  ;  the 
solution  contains Hg(N0,,)2  and  HgCL.— 11.  Boil- 
ing hydrochloric  acid  forms  HgCl,  and  Hg ; 
boiled  in  an  open  vessel  with  water  and  a  little 
HCl,  no  Hg  is  separated,  but  HgCl,  goes  into 
solution. — 12.  Decomposed  by  hydrocyanic  acid 
solution,  forming  HgCy,,  Hg,  and  HCl. — 13.  With 
solution  of  alkali  chlorides  forms  HgCL,  which 
combines  with  the  excess  of  alkali  chloride  to 
form  double  salts,  some  of  which  are  soluble  and 
some  insoluble. — 14.  Digested  with  solutions  of 
alkali  iodides,  or  iodide  of  magnesium,  or  iron, 
Hgl  is  separated,  and  metallic  chloride  goes  into 
solution. — 15.  Solutions  of  alkalis  form  Hg,0 
and  alkali  chloride;  heated  with  solid  alkalis, 
Hg,  0,  and  alkali  chloride  are  produced. — • 
16.  Avimonia  produces  black  NH„Hg,,Cl  {v. 
MEEcnRAMMONiDM  COMPOUNDS). — 17.  Heated  with 
carbonates  of  calcium,  barium,  or  magnesium, 
Hg,  Hg,0,  and  HgO  are  separated,  and  CO,  is 
evolved  "(Buchner,  R.  P.  3,  31;  4,  289;  Vogel, 
R.  P.  [3]  1,  34).— 18.  With  alkali  sulphites  in 
solution,  Hg  separates,  and  a  double  sulphite 
of  Hg  and  alkali  metal  goes  into  solution. 
19.  Rubbed  with  antimony  tri-  or  penta-sul- 
phide,  HgS  and  SbClj  are  formed. 

Testing  calomel  for  impurities. — HgCl  some- 
times contains  HgCl,,  HgNO.„  or  Hg(N03),,  or 
Hg.  HgCL  is  detected  by  shaking  with  water, 
filtering,  and  adding  SnCLAq,  when  a  white-grey 
pp.  is  produced.  Bonnewyn  (Bl.  [2]  4,  201)  says 
that  5o5o7;  pt.  of  HgCl,  in  HgCl  may  be  detected 
by  immersing  a  clean  knife-blade  in  the  calomel 
moistened  with  alcohol  or  ether  ;  if  HgCl,  is 
present  a  black  spot  is  formed  on  the  blade. 
HgNOj  or  Hg(N03)2  is  detected  by  heating, 
when  NO,  is  evolved.  Hg  may  be  detected 
by  examination  under  the  microscope.  HgCl 
may  be  adulterated  with  powdered  heavy 
spar,  &c. ;  this  remains  unchanged  on  sublima- 
tion. Adulteration  with  gum  or  other  organic 
material  is  detected  by  the  smell  produced  on 
heating. 

Combinations. — 1.  With  sulphur  chloride,  to 
form  2HgCl.SCl„  produced  by  long-continued 
warming  HgCl  with  8,01, ;  also  by  heating  an 
intimate  mixture  of  31  pts.  HgCl,  and  2  pts. 
S  in  a  dish  covered  with  a  funnel,  on  to  which 
the  double  compound  sublimes  ;  also  by  heating 
As,S.  with  HgClj 

(7HgCL  +  As  ,S,  =  2AsCL  -I-  3HgS  +  2Hg,SCl  J. 
Forms  rectangular  needles,  which  melt  to  a 
brown  liquid,  and  volatilise  without  decomposi- 
tion ;  decomposed  by  water  (Capitaine,  J.  pr, 
18,  422). — 2.  With  stannous  chloride  to  form 
2HgCl.SnCL.  Produced  by  heating  an  amal- 
gam of  3  pts.  Sn  with  1  pt.  Hg  mixed  with 
24  pts.  HgCl,  and  subliming.  Forms  white  den- 
dritic crystals  ;  partially  decomposed  by  heat ; 


MERCURY 

wliolly  decomposed  by  water,  with  formation  of 
SnCl.,  which  reduces  the  HgGl  (Capitaine,  J.  pr. 
18,  422).--3.  H.  Kose  (P.  44,  325)  states  that 
IlgCl  combines  witli  sulphur  dioxide. 

Mercuric  cHLnniDE.  HgCL.  (Pcrchloride  of 
mercunj.  Corrosive  siiblimntc.)  MoL  w.  270'54. 
[288°]  (Carneney,  C.  J.  33, 27G).  (303°)  (Carnelley 
a.  Williams,  G.  J.  33,  282).  S.G.  C-223  (Playfair 
a.  Joule,  C.  S.  Mem.  2,  401)  ;  6-448  (Schroder, 
P.  107,  113).  V.D.  13G-3  (Mitscherlich,  P.  29, 
193).  S.H.  12°-45°  •004  (Kopp,  Tr.  155,  71); 
13°-08°  -00889  (Regnault,  A.  Ch.  [3]  1,  129). 
S.  5-73  at  0°,  G-57  at  10°,  7-39  at  20°,  8-43  at 
30°,  9-62  at  40°,  11-34  at  50°,  13-86  at  60°,  17  29 
at  70°,  24-32  at  80°,  37-05  at  90°,  53-96  at  lOO-- 
(Poggiale,  A.  Ch.  [3]  8,  463).  S.  cold  alcohol 
43-5,  boiling  alcohol  86-2  ;  S.  ether  33;  S.  glycerin 
7  (Fairley,  M.  S.  [3]  9,  685).  Crystallises  in  two 
formsbelongingtothetrimetricsystem:  (i)  crystals 
from  alcoholic  solution,  «,:6:c  = -7254:1:1-0686  ; 
(ii)  crystals  by  sublimation,  a:b:c  =  -9347:1:  -3396 
(v.  Mitscherlich,  P.  28,  118  ;  Von  Lang,  IF.  A.  B. 
45,  119).  H.F.  [Hg.CP]  =  54,490  (Thomsen, 
Z.  P.  C.  2,  21). 

Occurrence. — In  a  volcanic  district  on  Tcr- 
nate,  one  of  the  Molucca  islands  (Frenzel,  Min. 
Mittheil.  1877.  305). 

Forviation.—l.  By  heating  Hg  in  excess  of  CI. 
2.  By  dissolving  HgO  in  hot  HClAq,  and  evapor- 
ating.— 3.  By  dissolving  Hg  in  hot  HClAq  con- 
taining some  HNO.|,  evaporating,  and  recrystal- 
lising  from  hot  water.— 4.  By  adding  excess  of 
CI  to  a  slightly  acid  solution  of  Hg(NO,)-, 
(Sievers,  B.  21,  647). 

Preparation. —  1.  An  intimate  mixture  of 
equal  parts  NaCl  and  HgSO,  (obtained  by  boiling 
4  pts.  Hg  with  5  pts.  cone.  H^SO^  till  a  dry  mass 
is  formed),  to  which  a  little  MnO^  has  been 
added  (to  prevent  formation  of  HgCl  from 
Hg.^SOj  which  may  be  present),  is  slowly  heated 
in  a  long-necked  Hask  or  retort ;  HgCL  sublimes 
on  the  cooler  parts  of  the  apparatus.  The  opera- 
tion must  be  conducted  in  a  good  draught- 
cupboard  because  of  the  very  poisonous  nature 
of  HgClo. — 2.  Boiling  cone.  HgNO.,Aq  is  mixed 
with  cone.  HClAq  as  long  as  a  pp.  forms  ;  the 
pp.  of  HgCl  is  boiled  with  as  much  HClAq  as 
was  used  in  its  formation  (HgNO,Aq-f  2HC1 
=  HgCl,Aq  -t-  H,0  +  NOj)  ;  crystals  '  of  HgCL, 
separate  on  cooling;  they  may  be  recrystallised 
from  hot  water. 

Properties. — Translucent  crystals,  forming  a 
white  powder  when  crushed.  HgCh  has  a  dis- 
agreeable metallic  taste  ;  it  is  extremely  poison- 
ous. Melts  at  288°  {v.  supra)  to  a  colourless 
licjuid ;  according  to  Haass,  HgClj  does  not 
melt  when  heated  if  the  pressure  is  less  than 
120mm.  (P.  13,  2203).  Easily  sol.  water; 
sol.  alcohol,  ether,  and  glycerin  {v.  siipi-a). 
Schroder  (•/.  R.  1886.  ]8)  gives  the  following 
table,  showing  the  S.G.  of  aqueous  and  alcoholic 
solutions  of  HgBlj,  and  the  percentage  of  HgClj 
in  these  solutions  :  — 

Aqueous  solutions  of  HgCl^, 

P.c./IgCl^       S.G.  compared  with  vater  at  4° 
0°  10"  -20°  31)" 

1-  22  1-01008  1-0099  1-00835  1-00575 

2-  434  1-02035  1-02018  1-01856  1-01585 

3-  578  1-0305  1-03022  1-02865  1-02577 

4-  725  1-0407  1-04033  1-0385G  1-03666 
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Alcoholic  solutions. 


P.c. 

CoeJH  cient 

S.G.  compared  with  wat 

'T  at  i° 

of  change 

0° 

20° 

of  S.G. 

0 

•8315 

•82280 

•81435 

•80594 

•fiOORiQ 

1-22 

•8397 

•8312 

•8228 

•8141 

2-38 

•8184 

•8399 

•8314 

•8227 

4-42 

•8635 

•8549 

•8103 

•8375 

•000867 

8-56 

•8966 

•8877 

•8789 

•8098 

•000891 

2-43 

•9308 

•9213 

•9119 

•9024 

•000946 

15-91 

•9620 

•9523 

•9425 

•9329 

•000971 

19-32 

•9951 

•9852 

•9753 

•9652 

•000997 

22-46 

1-0285 

1-0184 

1-0083 

•9982 

•001013 

HgChAq  reacts  slightly  acid  to  litmus.  On 
boiling  HgCl.Aq  some  HgCI.,  passes  off  with  the 
steam.  HgCl.Aq  is  decomposed  by  light  with 
evolution  of  0  and  formation  of  HCl  and  Hg 
cxychloride  {cf.  V.  Meyer,  P.  20,  2970). 

Reactions. — 1.  Many  metals  decompose  HgClj 
when  heated  with  it,  forming  HgCl  or  Hg  ;  such 
metals  are  Sb,  As,  Bi,  Cu,  Fe,  Pb,  Ni,  Sn.  Many 
metals  also  reduce  HgCl,  in  aqueous  solution, 
generally  ppg.  HgCl  and  Hg;  Cd,  Fe,  and  Zn 
pp.  Hg  only. — 2.  Reducing  agents,  e.g.  SnCl.,Aq, 
SO^Aq,  formic  acid,  oxalic  acid,  produce  HgCl 
{cf.  Eder,  P.  13, 106  ;  also  Wurtz's  Dictionnaire, 
Snppl.  p.  1006). —  3.  With  many  carbon  coin- 
_pi(«!fZ.s,  HgCl,  forms  HgCl  and  HCl  (the  H  being 
withdrawn  from  the  C  compound). — 4.  HgCl,  is 
not  decomposed  by  sulphuric  or  nitric  acid ;  it 
dissolves  fairly  easily  in  HNOjAq. — 5.  Dissolves 
in  hot  cone,  hydrochloric  acid  ;  on  cooling,  a 
white  crystalline  mass  is  obtained  which  has 
the  composition  2HgCl.,.HCl  according  to  Boullay 
(A.  Ch.  .34,  243;  cf.  Combinations,  No.  1).— 6.  Ac- 
cording to  Fairley  (B.A.  1875.  42),  hypocliloritcs 
reduce  HgCl,  to  HgCl. — 7.  Albumen  is  rapidly 
coagulated  and  ppd.  by  HgCI,Aq ;  white  of  egg 
serves  as  an  antidote  to  poisoning  by  corrosive 
sublimate. — 8.  Boiled  with  mercuric  oxide,  oxy- 
chlorides  are  obtained  (v.  Mercury,  oxYCHLnHiDFS 
OF,  p.  223). — 9.  Alkalis  produce  HgO  and  alkali 
chloride.  — 10.  Normal  potassium  or  sodium 
carbonate  ppts.  HgO ;  K(or  Na)HCO.|  is  also 
formed,  and  this  reacts  with  the  rest  of  the 
HgCl,  to  pp.  oxychlorides. — 11.  Potassium  (or 
sodium)  hydrogen  carbonate  produces  various 
oxychlorides  {q.v.  p.  223). — 12.  Phosphorus  tri- 
hydride  produces  a  black  pp.  when  passed  into 
HgCl,  dissolved  in  water  or  alcohol ;  on  con- 
tinuing the  passage  of  PHj,  the  pp.  becomes 
yellow,  and  then  has  the  composition 
P,Hg,,.3HgCL.3H,0  =  2(PHg,Cl.HgCl,).3H,0;  the 
solution  contains  HCl.  This  compo-nid  is  known 
as  diviercurijjhospihonium  -  mercuric 
chloride;  it  must  be  washed  quickly  with  cold 
water,  and  dried  over  H,S04  in  vacuo  ;  it  is  de- 
composed by  hot  water,  giving  Hg,  HCl,  and 
H.PO^ ;  heat  produces  HCl,  Hg,  and  H,,PO,  (H. 
Eose,  P.  40,  75). — 13.  Arsenic  trihydride  pro- 
duces a  brown-yellow  pp.  in  HgCl,Aq.  This 
pp.  has  the  composition  AsHg,Cl.HgCl,;  it  is 
known  as  dimercuriar sojiiufn -mer citric 
chloride.  The  pp.  is  washed  with  cold  water 
and  quickly  dried  over  11,80^  in  vacuo;  it  is 
decomposed  by  water  to  Hg,  As-.O^,  and  HCl 
(H.  Rose,  P.  51,  423). 

Combinations.— 1.  With  hydrochloric  acid; 
according  to  Boullay  {A.  Ch.  34,  243)  the  com- 
pound 2HgCL,.HCl  is  obtained  by  dissolving 
HgCl,  in  hot  'cone.  HCLAq,  and  cooling ;  this 
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compound  forms  a  crystalline  lustrous  mass 
which  melts  bv  the  heat  of  the  hand  (v.  also 
Ditte,  C.  B.  yi,  353).  Neumann  {M.  10,  236) 
obtained  chloromercuric  acid  HHgCl,  by 
gently  warming  excess  of  HgClj  with  HClAq, 
filtering  through  asbestos,  and  cooling  to  between 
0°  and  —4°.  This  acid  is  very  readily  decom- 
posed by  heat  or  moisture.  Solutions  of  HgClj 
in  HClAq  react  with  alkalis  to  form  HgCL,.2MX 
(M  =  alkali  metal) ;  the  heat  produced  in  the  re- 
action is  c.  27,200  for  2M0H;  the  solution  of 
HgCl,  in  HClAq  probably  contains  the  acid 
H„HgCIj.  Dry  HCl  passed  over  weil-cooled 
HgCl,  has  no  action  (N.,  I.e.). — 2.  With  many 
chlorides  and  with  some  other  salts.  The  chief 
compounds  luith  other  chlorides  are  the 
following  (u.  Von  Bonsdorff,  P.  17,  115)  :  — 

(i)  With  phosphorus  pentachJoride : 
3HgCl.,.2PCl5.    Pearl-white  needles ;  sublimes 
unchanged ;  decomposed  by  water ;  formed  by 
heating  the  constituents  together  (Baudrimont, 
A.  Ch.  [4]  2,  45). 

(ii)  With  alkali  chlorides.  (a)  With 
potassium  chloride:  2KCl.HgCl„.H.,0  ; 
KCl.HgCl,.H,0 ;  KC1.2HgCl,.2H20.  The  first 
salt  is  formed  by  saturating  KCIAq  with  HgCL 
at  30°,  adding  as  much  KCl  as  originally  used, 
and  evaporating.  The  second  salt  is  produced 
by  evaporating  a  solution  of  equal  equivalents 
of  KCl  and  HgCU  (Kammelsberg,  P.  90,  34). 
The  third  salt  results  by  saturating  KCIAq  at 
(50°  with  HgCl.>  and  allowing  to  cool.  The  com- 
pound 6KC1.3HgCl.,.CuCl.,.2H.,0  was  obtained  by 
Von  Bonsdorff  (P.  33,  81)  by  adding  CuCL.Aq  to 
a  dilute  solution  of  KCl.HgClj.  (b)  '  With 
sodium  chloride:  2(NaCl.HgCl.,).3H.,0 ; 
2NaCl.HgCl.,.  The  first  salt  is  obtained  "by 
adding  NaCl  to  NaClAq  saturated  with  HgCL. 
The  second  salt  is  produced  by  adding  alcohol 
to  saturated  NaClAq  shaken  with  powdered 
HgCl.,.  (c)  With  rubidium  chloride: 
2RbCl.HgCL;  EbC1.2HgCl,, ;  EbCl.HgCl.,.  Ob- 
tained, respectively,  by  evaporating  a  neutral 
solution  of  EbCl  and  HgCl,,  by  evaporating  a 
solution  of  equal  parts  of  the  constituent  salts, 
and  by  heating  the  second  salt  to  50^  (Godeffroy, 
Ar.  Ph.  [3]  12,  47).  (d)  With  aTnmonium 
chloride:  2NH,Gl.HgCl,.H20  (sal  alembroth) 
is  obtained  by  evaporating  a  solution  of  1  pt. 
NH^Cl  and  2  pts.  HgCL  ;  loses  H,0  in  dry  air ; 
isomorphous  with  the  corresponding  K  salt. 
The  other  salts  obtained  are  NHiCl.HgClj, 
2NH,,C1.2HgCl2.2H,0  (Kane)  ;  2NH.,C1.9HgCl.„ 
and  2NH,C1.3HgClV4H20  (Holmes,  0.  N.  5, 
351). 

(iii)  With  alkaline  earth  chlcn-ides.  (a)  With 
calcium  chloride:  CaCL.5HgCl„.8H,_,0  ;  by 
saturating  warm  CaCl„Aq  with  HgCl,,  and  cool- 
ing ;  by  evaporating  the  mother-liquor  the  salt 
CaCl,.2HgCl,.6H,,0  is  obtained.  (6)  With 
strontium  chloride:  SrCLj.2HgCl2.2H2O. 
(c)  With  barium  chloride  : 
BaCl2.2HgCl.,.2H,0.  (d)  With  magnesium 
chloride:  MgCl2.3HgCl2.5H2O  and 
MgCl.,.HgCl.,.6H.,0. 

(iv)  With  chloride  of  zinc:  ZnCL.HgCl,,.4H,0  ; 
by  evaporating  a  mixed  solution  of  tlie  con- 
stituents. Analogous  salts  with  CuClj,  CoCL, 
NiCl2,  and  FeClj  have  been  obtained. 

The  chief  compounds  with  oxysalts  are 
the  following :  — 


(i)  With  ammonium  sulphite  : 
3HgCl.,.2(NHJ.,SO,.    By  adding  hot  saturated 
HgCl2Aq  to  cold  (NHJjSO^Aq  (P.  de  Saint-Gilles, 
A.  84,  266,  269). 

(ii)  With  potassium  chromate,  and  dichrom- 
ate:  [a)  HgCl.^.^.firjO.;  by  cooling  a  warm  solu-, 
tion  of  equivalents  of  the  two  salts  (Millon, 
A.  Ch.  [3]  18,  388  ;  Darby,  C.  S.  Mem.  1,  24). 
(b)  2HgCl„.K2Cr04 ;  by  mixing  solutions  of  the 
constituent  salts  in  the  ratio  2HgCl2:K2CrO„ 
adding  HClAq  sufficient  to  dissolve  ppd.  HgCrOj, 
and  evaporating  (Darby,  I.e.). 

(iii)  With  ammonium  dichromafe  :  (a) 
HgCL.jNHJ.Cr^O-.HjO;  by  evaporating  a  solu- 
tion of  the  constituents  (Abel  a.  Bichmond,  C.  J. 
3,  202  ;  cf.  Darby,  G.  S.  Mem.  1,  24  ;  Zepharo- 
vich,  W.  A.  B.  39,  17).  (6)  HgCl.,.3(NH,),Cr,0, ; 
by  evaporating  the  mother-liquor  from  the  first 
salt  (A.  a.  K.,  I.e. ;  cf.  Clarke  a.  Stern,  Am.  Ch, 
3,  351). 

(iv)  With  copper  acetate  : 
2HgCl.,.Cu(C,H30,)2-CuO  ;  deposited  from  a  mix- 
ture of  cold  saturated  solutions  of  HgCl.,  and 
Cu(C,,H;,0,).,  (Hutteroth  a.  Wdhler,  A.  53,  142). 

(v)  With  chlorochromtetrammoniumchloride: 
6HgCl2.CLCr.,8NH3.Clj ;  by  spontaneous  evapo- 
ration of  a  mixed  solution  of  the  two  salts  (C16ve, 
J.  1862.  150). 

3.  Compounds  of  HgCl,  with  PHg,Cl  and 
AsHg,Cl  are  known,  (a)  Bimcrcuriphosphonium- 
mercuric chloride  2(PHg,Cl.HgCL,).3H,0;  ayellow 
solid  formed  by  passing  PH.,  into  HgCl2  dissolved 
in  water  or  alcohol  (u.  Bcactions,  No.  12). 
(b)  Bimercuriarsonium  -  mercuric  chloride 
AsHg.,Cl.HgCl., ;  a  brown-yellow  pp.  by  passing 
AsH,  into  HgCl.,Aq  {v.  Reactions,  No.  13).— 4.  A 
compound  of  HgClj  with  mercuric  sulphocyanide 
— HgCl,.Hg(CSN).2 — is  obtained  by  the  reaction 
of  8001*2  with  Hg(SCN),  (McMurtroy,  C.  J.  55, 
50). 

Mercury,  chlorocyanide  of;  v.  Mercury, 
cyanochloridc  of,  infra. 

Mercury,  chlorosulphides  of;  v.  Mercuric 
sulpliide.  Combinations,  No.  4,  jj.  225. 

Mercury,  chloro-iodides  of;  v.  Mercury,  iodo- 
chlorides  of,  p.  221. 

Mercury,  chromates  of ;  v.  vol.  ii.  p.  155. 

Mercury,  cyanides  of;  v.  vol.  ii.  p.  342. 

Mercury,  cyanochloride  of.  HgCyCl.  Quadratic 
prisms ;  stable  in  air ;  produced  by  evaporating 
an  aqueous  solution  of  equivalent  weights  of 
HgCl,  and  HgCyj  (Liebig,  S.  49,  253  ;  Poggiale, 
C.  B.  23,  762;  cf.  Weeren,  J.  pr.  64,  63). 

Mercury,  cyanoselenides  and  cyanosulphides 
of;  V.  Mercury,  selenocyanidcs  and  sulplw- 
ci/anides  of,  under  Cyanides,  vol.  ii.  pp.  348  and 
350. 

Mercury,  ferrocyanides  of ;  v.  vol.  ii.  p.  335. 

Mercury,  fluorides  of.  Two  are  known,  HgJ? 
and  HgF., ;  the  V.D.  of  neither  has  been  deter- 
mined. These  fluorides  are  remarkably  unstable 
both  as  regards  the  action  of  water  and  of  heat. 

Mekodkous  fluoride.  HgP  or  Hg^Fj.  Pre- 
pared by  adding  freshly  ppd.  HgjCOj  to  HPAq 
so  long  as  the  salt  is  dissolved,  and  evaporating  ; 
also  by  adding  recently  prepared  HgCl  to  a  solu- 
tion of  Ag.fiO.j  in  HFAq,  filtering  from  AgCl,  and 
evaporating  on  a  steam-bath  (Finkener,  A.  110, 
142).  Berzelius  obtained  HgF,  mixed  with  HgCl, 
by  subliming  a  mixture  of  HgCl  with  NaF.  HgP 
is  a  light  yellow,  crystalline,  powder.  It  is  partly 
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dissolved,  and  partly  decomposed  to  HF  and 
Hg„0,  by  water.  Exposed  to  light  when  moist  it 
is  blackened.  HgF  may  be  heated  to  c.  200^ 
without  change;  above  this  temperature  Hg 
sublimes  and  the  glass  vessel  is  corroded.  HgF 
is  decomposed  by  alkalis  with  separation  of 
Hg.,0  ;  the  action  of  NH^Aq  is  more  complex. 
HgF  absorbs  NH^  gas  forming  NoH^Hg.,P.^  {v. 
Mcrcur  ammonium  compounds,^.  20G).  Combines 
with  SiF,  to  form  Mercurous  silicofluoride 
ng„SiF„.2H^0  [v.  Mercury,  silicofluorides  of, 
p.  224). 

Mercuric  fluoride.  HgF,^.  According  to 
Fremy  {A.  Ch.  [3]  47,  5),  crystals  of  this  com- 
pound are  obtained  by  dissolving  HgO  in  excess 
of  HFAq,  and  evaporating  the  solution  slowly 
over  lime.  I'inkener  {P.  110,  G28)  obtained  an 
o.Tijfluoride,  HgF.^.HgO.H.^O,  by  this  method  ;  by 
adding  cone.  HFAq  (50  p.c.)  to  this  oxytiuoride, 
it  was  suddenly  changed  to  a  white  crystalline 
mass  of  HgF,,.2H,,0  (l<'inkener,  I.e.).  The  hy- 
drated  fluoride  is  decomposed  at  30^,  giving  H.,0, 
HP,  and  HgO.HgF,.H,,0  (F.).  HgF.,  is  decom- 
posed by  water  with  separation  of  HgO.  Addition 
of  slight  excess  of  NH,,Aq  to  HgF.,  in  HFAq  ppts. 
NH.,Hg,OF.HF  (Finkener,  P.  110,  632).  Mer- 
curic silicofluoride  HgSiFg.GH^O  probably 
exists  {v.  Mercury,  silicofluorides  of,  p.  224). 
Berzelius  obtained  a  comp)ound  of  HgF.,  with 
NHjF  by  treating  HgF„  with  NH.,Aq.  'HgF., 
combines  with  HgS  {v.  Mercuric  sulphide,  Com- 
hiautions.  No.  6,  p.  225). 

Mercury,  fluosulphide  of;  r.  Mercxiric  sul- 
pJiidf,  CoDLbiiiations,  No.  6,  p.  225. 

Mercury,  fulminate  of ;  v.  vol.  ii.  p.  317. 
Mercury,  haloid  compounds  of.  Two  series 
of  these  compounds  exist,  HgX  and  HgX.,.  The 
molecular  weights  of  HgCl.^,  HgBr^,  and  Hgl.2  are 
known  ;  the  molecular  weights  of  HgCl,  HgBr, 
and  Hgl  are  jirobably  as  represented  by  these 
formulffi.  The  compound  Hgl.Hgl,,  also  exists, 
and  a  periodide  of  Hg  has  been  isolated.  The 
mercurous  compounds  HgX  are  insoluble  in 
water,  except  HgF,  which  is  partly  dissolved,  and 
partly  decomposed,  by  water  ;  the  mercuric  com- 
pounds HgX.,  are  soluble  in  water,  with  the  ex- 
ception of  HgF..,  which  is  decomposed  by  water. 
The  Hg  haloid  compounds  combine  with  many 
other  haloid  compounds,  and  also  with  oxysalts, 
to  form  numerous  double  salts.  The  double  salts 
of  the  type  HgX.,.MiX  and  HgX.,.2MiX  are  best 
regarded  as  salts  of  the  mercur-halogen  acids 
HHgXj  and  H^,HgX|  respectively ;  the  acids 
HHgX,  have  been  isolated,  and  probably  also  the 
acids  H.,HgX.,.  The  heats  of  formation  of  HgX 
and  HgX._,  decrease  as  the  atomic  weight  of  X 
increases.  Thomsen  gives  the  following  data 
(Z.  P.  C.  2,  21)  :— 

X       [Hg,X]  X  [Hg,X'-] 

CI       32,(305  CI  54,490 

Br      25,475  Br  41,880 

I        15,550  I  25,040. 

An  iodochloride  HglCl,  and  an  iodobromide 
HglBr,  have  been  isolated. 

Mercury,  hydrated  oxide  of.  According  to 
Carnelley  a.  Walker  (C.  J.  53,  80),  the  hydrate 
HgO.ti.O  is  obtained  by  ppg.  HgCl.Aq  by 
NaOHAq,  and  drying  in  air  ;  it  is  stable  to  about 
100°,  and  is  completely  dehydrated  at  c.  175". 
According  to  Schaffner  {A.  51,  181)  the  yellow 
pp.  formed  by  adding  KOHAq  to  solution  of  a 


mercuric  salt  is  Hg0.3H.,0  (v.  Mercuric  oxide, 
p.  222).  But  according  to  Millon  (D.  J.  27, 
112),  Marchand  (J.  pr.  37,  277),  Eammelsberg 
{J.2)r.  [2]  38,  559),  and  Wallace  {Chem.  Gazette, 
1858.  345),  the  pp.  obtained  from  Hg  salts  by 
KOHAq  is  HgO. 

Mercury,  iodides  of.  Besides  the  iodides 
Hgl  and  Hgl.,,  corresponding  with  the  chlorides, 
bromides,  and  fluorides,  of  Hg,  there  is  said  to 
exist  a  dofiriite  mercuro  -  mercuric  iodide, 
Hgl.Hgl.^,  and  a  hexa-iodide  Hgl,,.  Hg  and  I 
combine  directly  with  production  of  heat. 

Mercurous  IODIDE.  HglorHg.J..  Mol.  w.  not 
known  with  certainty.  Melts  at  c.  290^  (with 
partial  decomposition  according  to  Stroman,  B. 
20,  2818).  Boils  at  c.  310'^  with  partial  decom- 
position (Yvon,  C.  R.  76,  1(;07).  S.G.  7-75 
(Boullay,  A.  Ch.  [2]  43,  206).  S.H.  17°-99° 
•03949  (Regnault,^.  Ch.  [3]  1,  129).  Crystallises 
in  tetragonal  forms,  a:c  =  1:1-0726  (Des  Cloizeaux, 
C.  R.  84,  1418).  H.F.  [Hg,I]  =  15,550  (Thomsen, 
Z.  P.  C.  2,  21). 

Formation. — 1.  By  rubbing  together  Hg  and 
I,  in  the  ratio  Hg:I,  moistened  with  a  few  drops 
of  alcohol,  and  removing  the  small  quantity  of 
Hgl._,  which  is  always  formed  by  treatment  with 
alcohol,  in  which  HgL  is  soluble  but  Hgl  is  in- 
soluble.— 2.  By  rubbing  together  Hgl^  and  Hg  in 
the  ratio  HgL:Hg,  and  dissolving  out  unchanged 
Hgl,  by  alcohol. — 3.  By  heating  10  parts  I  with 
15|  parts  Hg  in  a  retort,  on  a  sand-bath,  to  not 
above  250°  ;  Hgl  sublimes  in  red  crystals,  be- 
coming yellow  when  cold  (Yvon,  G.  R.  76,  1007). 
4.  By  adding  KIAq  to  solution  of  a  mercuric 
salt,  preferably  the  acetate  {v.  Lefort,  Pli.  [3]  3, 
823). 

Preparation. — A  cone,  solution  of  HgNO.,, 
containing  a  little  HNO.,  and  free  from  basic 
nitrate,  is  heated  to  boiling  with  excess  of  I ; 
when  the  I  is  piartially  dissolved  the  liquid  is 
carefully  decanted  into  a  warm  basin ;  on  cool- 
ing, very  lustrous,  transparent,  yellow  tablets  of 
Hgl  separate.  The  crystals  are  brought  on  to  a 
filter  (best  in  the  dark),  washed  with  cold  water 
containing  a  little  HNO„  and  then  with  pure 
cold  water,  and  dried  in  the  dark  at  ordinary 
summer-temperature  by  pilacing  them  on  filter 
paper  which  is  frequently  changed  (Stroman,  B. 
20,  2818).  Hgl  is  obtained  as  a  flocculent  pp. 
by  rapidly  adding  a  fairly  cone,  solution  of  I  in 
alcohol  to  cold  cone.  HgNOjAq  (S.,  I.e.). 

Properties  and  Reactions. — Hgl  crystallises 
in  yellow  tetragonal  tablets,  isomorphous  with 
HgCl.  Hgl  is  sometimes  described  as  a  green 
powder.  Stroman  (I.e.)  says  that  green  prepa- 
rations are  impure.  When  heated,  the  yellow 
crystals  become  dark  yellow,  then  orange,  and 
finally  garnet-red.  Yvon  (C.  R.  70,  1007)  says 
that  the  change  of  colour  begins  at  70°,  and  as- 
signs a  definite  temperature  for  each  change  of 
colour.  Stroman  (B.  20,  2818)  could  not  connect 
the  different  colours  with  definite  intervals  of 
temperature ;  he  says  that  the  salt  prepared  by 
him  was  pure  yellow  at  100°.  Sublimation  be- 
gins at  c.  190°  according  to  Yvon,  at  c.  110°-120° 
according  to  Stroman.  Hgl  when  moist  is 
rapidly  blackened  by  light.  Hgl  is  very  slightly 
soluble  in  water ;  insoluble  in  alcohol.  It  is 
easily  decomposed  to  Hg  and  Hgl.^,  e.g.  by 
HIAq,  KIAq,  and  similar  iodides.  Heated  rapidly 
Hgl  gives  a  sublimate  of  Hg  and  Hgl.Hgl.^.  Hgl 
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is  used  in  medicine.  For  medicinal  purposes  it 
must  be  quite  free  from  Hgl^,  which  is  a  violent 
poison. 

Mekcueo-mercuric  iodide.  Hgl.Hglo.  A 
compound  of  Hg  and  I  of  this  composition  was 
obtained  by  Boullay  {A.  Ch.  [2]  34,  345)  by 
adding  KIAq  containing  I,  in  the  ratio  KI:^,  to 
HgNOjAq.  The  same  compound  is  said  to  be 
obtained  by  adding  KIAq  to  HgNOjAq  and  di- 
gesting the  pp.  for  some  time  in  the  liquid ; 
also  by  rubbing  together  Hgl,  and  I  in  the  ratio 
3HgL:Hg.  Mercuro-mercuric  iodide  is  described 
as  a  yellow  powder,  insol.  water  and  alcohol ; 
unchanged  in  the  dark,  but  becoming  dark  when 
exposed  to  light.  When  heated,  it  turns  red, 
then  melts,  and  may  be  sublimed  unclianged, 
yielding  crystals  which  are  red  when  hot  but 
become  yellow  on  cooling.  HIAq,  and  various 
iodides  in  solution,  dissolve  HgL>  leaving  Hgl, 
and  then  decompose  the  Hgl  with  separation  of 
Hg. 

Mekctjeic  iodide.  Hglj.  Mol.  w.  452-86. 
[238^]  (Carnelley  a.  Williams,  C.  J.  33,  283). 
(339°-359°)  (C.  a.  W.,  I.e.).  S.G.  red  variety 
G-2941  to  6-3004  at  0°,  6-276  at  126°;  yellow 
variety  6-225  at  126°  (Rodwell  a.  Elder,  Pr.  28, 
281) ;  6-179  at  200°  solid  ;  5-286  at  200°  molten 
(II.  a.  E.,  I.C.).  V.D.  225-7  to  234-4  {iMitscherlich, 
P.  29,  193).  S.H.  18°-99°  -04197  (Regnault, 
A.  Ch.  [3]  1,  129).  Crystallises  in  tetragonal 
forms  (red),  a:c  =  1:1-9965 ;  also  in  rhombic  forms 
(yellow),  2J:p  =  114°  30'.  H.F.  [Hg,!-]  =25,640 
(Thomsen,  Z.  P.  C.  2,  21).  Change  of  yellow 
to  red  crystals  is  accompanied  by  production  of 
heat;  3000  gram-units  (Berthelot,  PL  [2]  39, 
17 ;  cf.  Weber,  P.  100,  127).  S.  -004  at  17-5°, 
•005  at  22°  ;  S.  -286  50  p.c.  a'cohol  at  18°,  1-186 
absolute  alcohol  at  18°  (Bourgoin,  Bl.  [2]  42,  620). 

Formation. — 1.  By  the  action  of  I  on  Hg  ; 
Dublanc  (Ph.  C.  1849.  656)  says  that  pure  HgL, 
is  obtained  by  pouring  1,000  pts.  alcohol  (93  p.c.) 
on  to  100  pts.  Hg,  and  adding  124  pts.  I  in  por- 
tions of  10  pts.  at  a  time;  after  each  addition  of 
I,  the  whole  is  agitated  until  the  alcohol  becomes 
colourless  ;  the  addition  of  the  last  portion  of  I 
should  leave  the  alcohol  coloured  ;  the  Hgl,  is 
•n'ashed  with  alcohol. — 2.  By  adding  KIAq  or 
FeLAq  to  HgCl^Aq. 

Preparation. — 1.  8  pts.  HgCL  and  10  pts. 
KI  are  dissolved,  separately,  in  water  ;  the  solu- 
tions are  mixed,  and  the  pp.  is  tlioroughly 
washed  with  cold  water.  Any  excess  of  KI  dis-. 
solves  some  Hglj,  and  any  excess  of  HgCl^  pro- 
duces a  yellowish  pp.  containing  more  or  less 
HgClj.  Williams  (Ph.  [3]  3,  1015)  dissolves 
8  pts.  HgCL  in  4  pts.  NHjCl  in  water,  and  then 
adds  10  pts.  KI  in  water. — 2.  10  pts.  I  are  sus- 
pended in  water,  and  Fe  filings  are  added  until 
all  the  I  is  changed  to  Fel., ;  the  solution  is  at 
once  added  to  a  solution  of  10|  pts.  HgClj  in 
water,  the  pp.  of  Hgl.^  is  rapidly  separated  from 
the  liquid  (to  prevent  formation  of  Fe  oxychlor- 
ides)  and  washed  with  cold  water.  By  crystal- 
lising from  hot  KIAq,  or,  better,  from  hot  cone. 
HClAq  (Kohler,  B.  12,  608),  Hgl,  is  obtained 
in  very  lustrous,  red  tetragonal  prisms,  with  a 
greenish  reflection. 

Properties. — Hgl^  obtained  by  ppn.  is  a  pure 
scarlet-coloured,  crystalline,  heavy  powder.  It 
is  si.  sol.  water;  S.  = '66  (Wurtz).  Sol.  hot  alco- 
hol;  somewhat  sol.  glycerin  (in  340  pts.,  Fairley, 


M.  S.  [3]  9,  085) ;  also  in  ether,  and  some  oils. 
Sol.  KIAq,  also  in  cone,  hot  HClAq ;  from  these 
solutions  HgL,  separates  in  well-formed  crystals. 
Hgl,  is  dimorphous.  Red  (tetragonal)  Hgl^  is 
clianged  to  the  yellow  (rhombic)  modification  by 
heat ;  the  change  occurs  at  126°  (Rodwell  a. 
Elder,  Pr.  28,  284) ;  it  is  accompanied  by  a 
sudden,  and  then  by  a  regular,  expansion.  S.G., 
red  at  126°  =  6-276,  yellow  at  126°  =  6-225  (R.  a. 
E.).  HgL  melts  at  238°  (Carnelley  a.  Williams, 
C.  J.  33,  283),  at  253°-254°  according  to  Kohler 
(B.  12,  608),  to  a  blood-red  liquid;  melting  is 
attended  with  considerable  expansion.  At  c. 
339°-359°  the  liquid  boils,  and  sublimes  to 
yellow  rhombic  plates.  The  yellow  variety  passes 
into  the  red  at  the  ordinary  temperature ;  this 
change  is  hastened  by  rubbing  or  scratching  the 
red  crystals  ;  heat  is  produced  in  the  process, 
3,000  gram-units  according  to  Berthelot  (cf. 
Weber,  P.  100,  127).  The  HgL,  obtained  by 
adding  cold  KIAq  to  cold  HgCIAq  appears  at 
first  yellow,  but  it  quickly  changes  to  red  ;  the 
change  of  crystalline  form  in  this  case  may  be 
observed  under  the  microscope.  Solutions  of 
HgL  in  alcohol,  ether,  or  KIAq  are  colourless ; 
if  the  Hgl„  is  allowed  to  form  slowly  from  these 
solutions,  the  crystals  are  red ;  but  if  the  ppn. 
is  made  rapid,  e.g.  by  pouring  an  alcoholic  solu- 
tion into  water,  the  crystals  appear  yellow  for  a 
moment,  but  they  quickly  change  to  red  (cf. 
Schiff,  A.  Ill,  371 ;  Selmi,  J.  1855.  417). 

Reactions. — 1.  Hgl.^  dissolves  in  hydriodic 
acid  solution  with  production  of  heat  (v.  Ber- 
thelot, Bl.  38,  369).  This  solution  has  about 
the  same  heat  of  neutralisation  as  HIAq  (Thom- 
sen) ;  with  alkalis  it  forms  salts  HgI._,.2MI ;  the 
solution  very  probably  contains  the  acid  H.HgL 
(cf.  Combinations,  No.  2).  An  ioclomer curie 
acid,  HHglj,  has  been  obtained  by  slightly 
wai'ming  excess  of  Hgl,  with  HIAq,  filtering 
through  asbestos,  and  cooling  to  between  0°  and 
—  4°  (Neumann,  M.  10,  236)  ;  this  acid  is  very 
readily  decomposed  by  moisture  and  by  heat. 
According  to  Boullay  (.4.  C/i.  [2]  34,  345)  a  solu- 
tion of  Hgl.,  in  hot  HIAq  deposits  I  on  cooling, 
and  then  crystals  of  2HgL.3HI. — 2.  Most  heavy 
victals,  e.g.  Zn,  Sn,  when  triturated  with  Hgl^ 
remove  I  and  leave  Hg  ;  potassium  acts  in  the 
same  way. — 3.  HgI„Aq  is  decomposed  by  aZfeafe, 
with  separation  of  HgO  and  formation  in  solu- 
tion of  a  double  salt  a-HgL.i/MI.  Baryta  and 
strontia  react  similarly  to  alkalis. — 4.  Lime, 
sodium  carbonate,  and  potassium  carbonate  do 
not  decompose  Hgl  Aq  ;  but  a  solution  of  Hgl^ 
in  alcohol  is  decomposed  by  these  reagents. — 

5.  Hgl.2  dissolves  in  hot  calcium  hypochlorite 
solution  ;  on  cooling  Ca  periodate  is  deposited 
and  HgCl.^  remains  in  solution  (Bammelsberg). 

6.  When  Hgl.,  is  boiled  with  nitric  acid,  S.G. 
1-5-1-4,  Hg(ld3),  is  formed  ;  with  acid  S.G.  1-3, 
white  leaflets  of  HgL.Hg(N03)2  separate ;  with 
acid  S.G.  1-2,  crystals  of  unchanged  Hgl2  are 
obtained,  together  with  some  of  the  compound 
HgI,.Hg(N03).,  (Kraut,  B.  18, 3461).— 7.  Chlorine, 
passed  into  water  containing  HgL  in  suspension, 
produces  a  yellow  solution  containing  HgCljand 
IClj  (Filhol). 

Combinations. — 1.  With  hydriodic  acid  (v. 
Reactions,  No.  1). — 2.  With  various  metallic 
iodides  to  form  double  salts,  regarded  by  Von 
Bonsdorff  as  iodomer curates  (P.  17,  265). 
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These  sails  have  been  examined  chiefly  by 
Boullay  (A.  Ch.  [2]  34,  345).  They  are  gene- 
rally obtained  by  dissolving  Hgl.^  in  a  solution 
of  the  other  iodide  and  evaporating.  The  fol- 
lowing are  the  most  important : — 

(i)  With  alkali  iodides,  (a)  With  iiotas- 
siuvi  iodide:  2HgI,.2KI.3H,0  ;  HgI,,.2KI.  The 
former  is  produced  by  saturating  boiling  KIAcj 
with  Hgl;,  filtering,  separating  from  Hgl.^  which 
crystallises  out,  and  evaporating.  Sol.  alcohol 
and  ether.  Decomposed  by  water,  with  forma- 
tion of  Hgl.^,  and  HgI.,.2KI  which  separates  on 
evaporation.  These  soluble  salts  may  be  pre- 
pared by  boiling  KIAq  with  HgO  ;  the  solution 
contains  the  double  salts  and  also  KOH  (cf. 
Jehn,  At.  Ph.  [3]  1,  97).  {h)  With  sodium 
iodide:  NalAq  reacts  with  Hgl„  similarly  to 
KIAq  ;  the  compositions  of  the  double  salts  of 
Nal  with  Hgl,_,  have  not  been  satisfactorily  de- 
termined, (c)  With  avivionium  iodide: 
2(NH  |I.HgIj).3H.,0  ;  obtained,  as  yellow  needles, 
by  dissolving  Hgl._,  in  hot  NH,IAq,  separating 
from  Hgl.,  which  forms  on  cooling,  and  evapora- 
ting. 

(ii)  With  other  metallic  iodides.  Bal,,  SrL, 
Cal„,  and  Mgl,  solutions  react  with  Hgl,  simi- 
larly to  KIAq  ;  the  double  salts  are  probably 
MI.^.Hgl,.  Hgl,  appears  to  form  double  com- 
pounds with  Cdl,  and  Fel^.  The  compound 
2HgI,.Cu,I,  was  obtained  by  Hess  (D.  P.  J.  218, 
183). — 3.  Hgl,  combines  with  mercuric  cldoride, 
also  with  mercuric  bromide  (v.  Mercury,  iodo- 
cldorides  and  iodobromide  of,  infra). — 4.  Com- 
bines with  mercuric  sulphide  (v.  Mercuric 
sulphide,  Comhiiialions,  No.  5,  p.  225). 

Mercury,  hexa-iodide  of.  Hgl„.  This  per- 
iodide  is  said  by  Jorgensen  (J.  pr.  [2]  2,  357)  to 
be  obtained  by  adding  cold  HgCl,Aq,  followed  by 
addition  of  water,  to  an  alcoholic  solution  of 
KI.|  heated  to  50^.  If  the  solutions  are  mixed 
hot,  large  rhombic  crystals  of  Hgl,.  are  formed, 
but  they  are  always  mixed  with  Hgl,.  Hgl,.  is 
decomposed  quickly  by  alcohol,  slowly  by  water, 
with  formation  of  red  Hgl,.  Hgl,;  possesses 
most  of  the  optical  properties  of  tourmalin. 

Mercury,  iodobromide  of.  HglBr.  Sulphur- 
yellow,  translucent,  rhombic  prisms,  a:b:c 
=  •0443:1: -9194  (Groth,  B.  2,  574).  Melts  at 
c.  229°,  and  boils  at  c.  360°;  crystallisable  from 
ether ;  may  be  sublimed  unchanged.  Produced 
by  crystallising  a  mixture  of  Hgl,  and  HgBr, 
from  ether  or  acetone;  also  by  the  reaction  of 
an  alkyl  iodide,  e.g.  EtI,  on  HgBr.^  dissolved  in 
acetone  (Oppenheim,  B.  2,  571). 

Mercury,  iodochlorides  of.  Two  iodochloridcs 
of  Hg  have  been  isolated.  (i)  HgI,.2HgCi, 
(  =  Hg,I,Cl,).  Obtained  by  dissolving  Hgl,  in 
hot  HgCl,,  and  cooling  (Liebig,  S.  49,  252);  also 
by  boiling  HgCl  with  excess  of  I  and  much 
water  until  I  vapour  is  no  longer  given  off 
(Selmi,  J.  1855.  417).  (ii)  HglCl.  Prepared 
by  heating,  in  a  closed  tube  at  i40°-160^,  Hgl,, 
IlgCl,,  and  a  little  water,  until  no  Hgl,  remains 
unchanged  (Kohler,  B.  12,  1187).  Boullay  (P. 
48,  175)  said  that  HglCl  is  produced  by  satura- 
ting hot  H<^Cl,Aq  witli  Hgl,  ;  but  Kohler  found 
that  very  little  was  formed  in  this  way.  HglCl 
forms  a  citron-yellow  crystalline  mass,  which 
becomes  red  after  about  12  hours.  The  red 
modification  forms  tetragonal,  the  yellow  forms 
rhombic,  crystals.     HglCl  is  citron-yellow  at 


c.  125°  ;  it  melts  at  c.  153°  to  a  golden-coloured 
liquid  whiedi  solidifies  at  c.  14U°  ;  it  is  sliglitly 
soluble,  with  partial  decomposition,  in  hot 
water,  more  soluble  in  alcohol.  HglCl  may  be 
sublimed,  with  only  slight  decomposition,  in  a 
stream  of  HCl,  SO,,  or  H,S.  From  a  solution 
of  HglCl  in  dilute  HClAq,  H,S  ppts.  a  yellow 
solid,  probably  HglOl.HgS  (KOhler,  ^.c). 

Mercury,  iodosulphides  of;  v.  Mercuric 
siilpjhidc,  CoDibiiudions,  No.  5,  p.  225. 

Mercury,  nitride  of.  Hg,,N,.  (Triviercur- 
amiiie.)  This  compound  was  first  isolated  by 
Plantamour  (A.  40,  115).  Ppd.  HgO  is  dried  at 
40°-60°,  and  then  heated  at  100"  in  a  stream  of 
dry  Nil,,  so  long  as  water  is  evolved  (Hirzel,  /. 
1852.  419).  Plantamour  directed  to  pass  NH., 
over  cold  PIgO,  then  to  heat  to  150°  in  NH„  and 
finally  to  remove  unchanged  HgO  by  HNO,,Aq; 
Hirzel  found  that  HNO,,Aq  reacts  with  Hg.,N,. 
Mercury  nitride  is  a  brown  powder,  very  explo- 
sive, but  requires  a  higher  temperature,  or  a 
stronger  blow,  than  nitrogen  iodide  to  ex. 
plode  it.  Hg,|N,  is  not  acted  on  by  cold  diluta 
H,SO.iAq ;  the  hot  acid  decomposes  it.  Cone. 
H,SO|  reacts  energetically  and  explosively. 
Co'nc.  HNO,,Aq  forms  Hg(NO,,),  and  NH,NO., ; 
dilute  HNO.,Aq  forms  a  white  powder;  HClAq 
forms  HgCl,  and  NH,C1.  Mixed  with  KOH  and 
heated,  NH,,  and  Hg  are  formed.  Moist  Hg„N.^ 
is  slowly  decomposed  by  light ;  in  water  it  is 
changed,  after  24  hours,  to  a  white  powder. 

Mercury,  oxides  of.  Two  oxides  of  Hg  are 
known,  Plg,0  and  HgO;  it  is  doubtful  whether 
Hg,0  has  been  obtained  free  from  Hg  and  HgO. 
Neitlier  oxide  lias  been  gasitied,  and  the  mol.  w. 
of  neither  is  known  with  certainty. 

Mekcorous  OXIDE.  Hg,0.  (Suboxide,  ox  black 
oxide,  of  mercury.)  This  oxide  is  prepared  by 
adding  NaOPIA(i  or  KOHAq  to  solution  of  a 
mercurous  salt,  or  to  HgCl  suspended  in  water. 
The  best  salt  to  use  seems  to  be  HgNO,,;  it 
should  be  dissolved  in  water  with  a  very  little 
HNO,„  the  solution  being  made  dilute;  ppn. 
with  KOHAq,  and  washing  with  cold  water, 
should  be  performed  in  the  dark,  and  the  black 
pp.  should  be  dried  in  the  dark  without  heating. 
Guibourt  (A.  Ch.  [2]  1,  422)  says  that  Hg,0 
cannot  be  obtained  quite  free  from  Hg  and 
HgO  ;  this  is  confirmed  by  Bruns  a.  0.  v.  d. 
Pfoidten  {B.  21,  2010),  who  assert  that  Hg,0 
oxidises  to  HgO  at  the  ordinary  temperature. 
Barfoed  [J.pr.  [2]  38,  441)  says  that  the  product 
of  the  action  of  NaOHAq  on  mercurous  salts  ig 
a  mixture  of  Hg,  Hg,0,  and  HgO  in  varying 
proportions.  The  descriptions  of  Hg,0  probably 
apply  to  Hg,0  mixed  with  more  or  less  Hg  and 
some  HgO. 

Mercurous  oxide  is  a  black  powder ;  S.G-. 
10-G9  (Herapath,  P.  M.  64,  321) ;  8-!)5  (Karsten, 
8.  65,  394).  H.F.  [Hg-,0]  =  24,800  (Thomsen, 
Z.P.  C.2,  21).  Hg,0  is  decomposed  very  easily 
by  light  or  heat,  giving  HgO  and  Hg ;  strongly 
:  heated  gives  Hg  and  0.  Dilute  HClAq  produces 
HgCI.  Hg,0  is  soluble  in  cone,  acetic  acid. 
With  dilute  acids  Hg,0  generally  yields  mer- 
curous salts;  with  H,'PO.,A(i  it  gives  H„PO,Aq 
and  Hg.  Boiled  with  KIA(i,  Hg  and  HgI,.2KIAq 
are  formed  (Berthemot,  /.  Ph.  14,  189).  With 
cone.  NHjClAq,  NH,,  is  evolved  and  Hg  and 
HsCL.  are  produced  (Pagcnstecher,  B.  P.  27,  27  ; 
Thompson,  P.  M.  [3]  10, 179). 
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Mercuric  oxide.  HgO.  {Red  oxide  of  mer- 
cury. Red  precipitate.)  Mol.  w.  unknown,  as 
compound  has  not  been  gasified.  S.G.  ll'07-4 
at  17-5°  (Herapath,  P.  M.  64,  321) ;  11-136  to 
11-344  at  4°  (Playfair  a.  Joule,  C.  S.  Mem.  3,  84, 
and  C.  J.  1,  187)  ;  11-29  at  4°  in  vacuo  (Le 
Eoyer  a.  Dumas,  in  Bottger's  Tabellarische 
UebersicJit  dcr  Sjjcc.  GewicMe  derKorper,  Frank- 
furt, 1837).  S.H.  19°-52°  =  -053  (Kopp,  T.  155, 
71) ;  5°-g8°  =  -0518  (Kegnault,  A.  Ch.  [3]  1, 129). 
H.F.  [Hg,0]  =  22,000  (Thomsen,  Z.  P.  C.  2,  21). 
Crystallises  in  rhombic  fornisrt:6;c  =  •6523:1:'9456 
(Nordenskjold,  P.  114,  621) ;  in  monoclinic  forms 
according  to  Des  Cloiseaux  {A.  Ch.  [4]  20,  201). 
C.E.  (0°-100°)  -0058  (Playfair  a.  Joule,  C.  J.  1, 
137). 

HgO  was  known  to  the  Arabians  in  the  eighth 
century ;  Geber  prepared  it  by  calcining  the 
nitrate  ;  and  towards  the  end  of  the  seventeenth 
century  Boyle  obtained  it  by  strongly  heating 
Eg  in  air. 

Formation. — By  heating  Hg  to  near  its  B.P. 
in  a  loosely  covered  vessel  for  a  long  time. 

Preparation. —  1.  Hg  is  dissolved  in  HNOjAq, 
the  solution  is  evajiorated  to  dryness,  the  residue 
is  powdered  and  then  heated  on  a  sand-tray  so 
long  as  N  oxides  are  evolved,  the  temperature 
being  slowly  raised,  and  the  heating  continued 
till  a  porcelain  plate  held  over  the  vessel  shows 
a  slight  dejjosit  of  Ilg.  HgO  thus  prepared 
forms  red  lustrous  scales. — 2.  One  of  the  oxy- 
chlorides  2ngO.HgClj,  and  the  oxychloride 
4HgO.HgCl2,  when  treated  with  KOHAq,  give 
red  HgO  ;  another  oxychloride  2HgO.HgCl.j,  and 
also  the  oxychloride  3UgO.HgCL,  give  yellow 
HgO  by  treatment  with  KOlIAq.  The  compound 
2HgO.HgCL  which  yields  red  HgO  is  prepared 
by  mixing  1  vol.  KUCO-,Ac],  free  from  ILCO3, 
saturated  at  15",  with  3  vols.  HgCIAii,  also 
saturated  at  15°,  stirring  with  a  glass  rod  till 
black  streaks  appear  where  the  rod  rubs  the 
glass,  pouring  off,  adding  a  fresh  quantity  of  the 
mixed  solution,  and  again  stirring.  The  com- 
pound 2HgO.HgCl2  which  gives  the  yellow  HgO 
is  prepared  by  stirring  a  mixture  of  1  vol. 
KHCO.Aq,  saturated  at  15°,  with  6  to  10  vols. 
HgCl.Aq,  also  saturated  at  15°.  The  compound 
4HgO.HgCl2  is  prepared  by  mixing  1  vol. 
HgCLAq  (saturated  at  15°)  with  a  large  excess 
(4  to  6  vols.)  KHCO^jAq  (saturated  at  15°),  and 
allowing  to  stand  for  some  time  (c/.  Mercury, 
oxychlorides  of,  p.  223).-— 3.  Hg(N03)._,Aq,  or 
HgCUAq,  is  poured  into  KOHAq  ;  the  pp.  is 
thoroughly  washed  and  dried  at  100°-120°. 
HgO  thus  prepared  forms  a  yellow  compact 
solid. 

Properties. — HgO  exhibits  allotropy ;  it  forms 
heavy,  red,  crystalline  scales,  or  a  somewhat 
more  bulky,  amorphous,  yellow  powder  (v.  supra). 
HgO  is  a  violent  irritant  poison.  HgO  is  very 
slightly  soluble  in  water ;  1  pt.  dissolves  in 
200,000  cold  water,  or  in  125,000  pts.  if  the 
water  is  boiled  with  HgO  and  then  allowed  to 
cool  (Wallace,  Chem.  Gazette,  1858.  345).  The 
solution  has  a  metallic  taste.  Heated  to  red- 
ness, Hg  is  separated  into  Hg  and  O.  Heated 
below  the  temperature  of  decomposition,  HgO 
turns  black,  but  recovers  its  original  colour  on 
coohng.  HgO  is  slowly  blackened  and  decom- 
posed to  Hg  and  0  by  the  action  of  light.  There 
are  differences  in  the  reactions  of  CI,  HgClj  in 


alcoholic  solution,  and  oxalic  acid,  with  the  two 
varieties  of  HgO  {v.  Reactions,  Nos.  8,  9,  10). 

Reactions.  —  1.  Decomposed  by  heating  to 
redness,  giving  Hg  and  O ;  Pelouze  (C.  R.  16, 
50)  said  that  yellow  HgO  is  decomposed  at  a 
lower  temperature  than  the  red  variety,  but  this 
was  not  confirmed  by  Gay-Lussac  (C  R.  10,  309), 
nor  by  Millon  {B.  J.  27, 112).  Carnelley  a.  Walker 
(C.  J.  53,  80)  found  that  HgO,  ppd.  by  NaOHAq 
from  HgCl.^Aq,  began  to  give  off  O  at  a  little 
above  175°,  and  that  evolution  of  O  became 
rapid  at  c.  415°,  at  which  temperature  red  HgO 
was  formed  and  decomposed.  Myers's  results 
(obtained  by  measuring  vapour  pressures  of  0 
from  HgO  ;  B.  6,  11)  agree  with  those  of  C.  a. 
W.  Debray  (C.  R.  77,  123)  found  that  when  a 
tube  containing  HgO  was  sealed,  and  the  whole 
tube  was  heated  to  440°,  the  O  evolved  was 
almost  wholly  again  absorbed. — 2.  A  mixture  of 
HgO  with  such  easily  oxidised  bodies  as  P,  S, 
Sb,  detonates  when  heated  more  or  less  violently. 
Some  organic  compounds  are  oxidised  by  boiling 
in  solution  w-ith  HgO.  SOjAq  boiled  with  HgO 
produces  SO^Aq  and  Hg.  SnCLAq  forms 
SnCljAq  and  Hg.  —  3.  HgO  is  decomposed, 
rapidly  and  somewhat  violently,  by  heating  with 
magnesium,  in  the  ratio  HgO:Mg,  with  formation 
of  MgO  and  Hg  (Winkler,  B.  23, 128).— 4.  Heated 
with  sodium,  Na  amalgam  and  the  compound 
Na,O.HgO  are  formed  (Beketoff,  B.  13,  2392) ; 
the  compound  NajO.HgO  is  not  decomposed  by 
heat,  but  very  quickly  by  water. — 5.  HgO  dis- 
solves in  molten  potash.  If  the  KOH  is  nearly 
saturated  with  HgO,  allowed  to  cool  slowly,  and 
lixiviated  with  a  little  cold  water,  a  heavy  violet 
crystalline  powder  and  a  lighter  greyish-green 
powder  are  obtained.  The  violet  powder  is  said 
to  consist  of  KjO.HgO,  and  the  greyish  powder 
to  contain  from  2  to  5  p.c.  K.^O ;  the  8.G.  of 
ICO. HgO  is  10-31 ;  it  is  decomposed  at  high 
temperatures,  also  by  continued  washing  with 
water,  but  less  completely  by  alcohol  (St.-Meunier, 
C.  R.  60,  557).— 6.  According  to  Fouberg  (A.  Ch. 
[4]  1,  300),  saturated  solutions  of  the  alkali  and 
alkaline  earth  haloid  compounds  are  decom- 
posed, with  separation  of  alkali  or  alkaline  oxides, 
by  boiling  with  HgO  (c/.  Melsens,  A.  Ch.  [3]  26, 
220  ;  and  H.  Eose,  P.  107,  298).  Andr6,  how- 
ever, says  that  boiling  saturated  solutions  of 
alkaline  earth  chlorides  react  with  HgO  to  form 
either  oxychlorides  a;HgCl.,.?/HgO,  or  compounds 
of  HgO  with  the  alkaline  chloride  (C.  R.  104, 
431  ;  V.  Mercury  oxychlorides  of,  p.  223  ;  and 
also  infra.  Combinations,  No.  1).  According 
to  John  [Ar.  Ph.  [3]  1,  97),  HgO  boiled  with 
KIAq  produces  KOHAq  and  the  double  iodide 
HgL.KL— 7.  HgO  reacts  with  most  acids  to 
form  mercuric  salts  HgX„  (X  =  N03,  ^SO^,  ^V0„ 
&c.). — 8.  The  reaction  of  chlorine  with  HgO 
differs  according  to  the  conditions,  and  the 
variety  of  HgO  used.  CI  scarcely  reacts  with  red 
crystalline  HgO  ;  with  yellow  HgO,  prepared  by 
ppn.  and  dried  at  c.  100°,  CI  reacts  energetically 
forming  HgCl.^  and  O ;  with  the  yellow  oxide, 
dried  at  300°  and  cooled,  CI  reacts  more  slowly, 
forming  Cl.,0  and  HgCl.,,  or,  if  water  be  present, 
forming  HClOAq  and  "HgO.HgCl.,  (cf.  vol.  ii. 
pp.  12, 16). — 9.  An  alcoholic  solution  of  mercuric 
chloride  heated  with  yellow  HgO  at  once  pro- 
duces black  oxychloride  HgO.HgCl., ;  the  same 
oxychloride  is  formed  from  the  red  variety  ol 
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HgO  only  after  prolonged  action  of  boiling  alco- 
holic HgCl,  solution. — 10.  Oxalic  acid  solution 
reacts  with  yellow  HgO,  to  form  oxalate,  in  the 
cold  ;  but  the  red  variety  is  unchanged  when 
boiled  with  H,C,0,,Aq. 

Combinations.  —  1.  With  alJcalina  earth 
chlorides ;  obtained  by  the  reaction  of  HgO  with 
solutions  of  CaCl,„  Bad,,,  and  SrCl.,.  The  com- 
pounds 2HgO.CaCl,.4H,0,  HgO.BaCl.OH.O, 
and  PIgO.SrCl._,.(;H,_.0,  are  described  by  Andr6 
(C.  ].{.  10-i,  4HI). — '2.  With  ammonia,  to  form 
2HgO.NH;,.H,0  =  NHg,OH.'2H,0;  this  com- 
pound reacts  with  acids  as  a  base  forming  di- 
mcrcuri-ammonium  salts  (v.  IMeiicuuam;- 

MONIlTJt  COJIPOUN'HS,  p.  200). 

Mercury,    oxybromide     of.  SHgO.HgBr., 

=  Hg|0;,Br._,.  [Basic  mercuric  bromide.)  A 
yellow,  crystalline,  powder  ;  obtained  by  boiling 
HgBr,_,Aq  with  HgO,  filtering,  and  allowing  to 
crystallise;  or  by  partial  ppn.  of  HgBr^.Acj  by 
KOHAq,  and  boiling  the  liquid  in  contact  witli 
the  pp.  (Liiwig,  P.  14,  485  ;  c/.  Kammelsberg, 
P.  5.5,  248). 

For  H.F.  of  oxybromides  of  Hg  v.  Andrei,  Bl. 
[2]  41,  274. 

Mercury,  oxychlorides  of.  ng,0,,Cl;.  {Basic 
Dicrcnry  chlorides).  Several  oxychlorides  of 
Hg  are  known ;  tliey  are  produced  by  the  re- 
action of  HgO  with  HgChAij,  by  partial  ppn.  of 
HgCi,,Aq  by  KOHAq  or'NaOHAq,  by  mixing 
KHCO.|Aq  and  HgCI.Aq  in  dilf'erent  proportions, 
and  by  the  reaction  of  CI  with  yellow  HgO. 

MiUon  (.4.  Ch.  [8]  27,  253)  described  oxy- 
chlorides obtained  by  mixing  solutions  of 
KHCO;,  (free  from  K.CO,)  and  HgCl.,,  both 
saturated  at  15°.  (i.)  2i£gO.HgCI.,;  by  adding  1 
vol.  KHCO,Aq  to  G-10  vols.  HgCL.Aq ;  also  by 
adding  1  vol.  KHCO.Aq  to  3  vols.  HgCl,Aq, 
stirring  till  ppn.  begins  on  the  sides  of  the 
vessel,  pouring  off  the  liquid,  adding  a  fresh 
quantity  of  the  same  mixture,  and  stirring  again. 
The  compound  obtained  by  the  first  process 
forms  a  red  non-crystalline  powder,  and  yields 
yellow  HgO  when  acted  on  by  KOHAq;  as  ob- 
tained by  the  second  process,  the  compound  is  a 
heavy,  black,  lustrous  solid,  which  yields  red 
HgO  with  KOHAq.  (ii.)  3HgO.HgCl, ;  by  mix- 
ing equal  volumes  of  the  solutions  of  KHCO.,  and 
HgCl.;,  and  allowing  to  stand ;  a  golden-yellow 
crystalline  pp.,  yielding  yellow  HgO  with 
KOHAcj.  (iii.)  4HgO.HgCl., ;  by  mixing  1  vol. 
HgCL.Aq  with  4-6  vols.  KHCO.,A(i,  and  allowing 
to  stand ;  a  brown  crystalline  solid,  which  yields 
red  HgO  with  KOHAq. 

Boucher  {A.  Ch.  [3]  18,  372)  described  seven 
oxychlorides,  containing  HgCI.^  and  HgO  in  the 
ratios  1,  \,  2,  3,  4,  5,  and  (i ;  each  oxychloride 
exists,  according  to  Boucher,  in  two  varieties,  one 
derived  from  and  giving  red  HgO,  the  other  de- 
rived from  and  giving  yeZ/ow  HgO;  some  of  the 
oxychlorides  also  exhibit  otlier  differences. 
Boucher  described  15  different  oxychlorides.  A 
tabular  statement  showing  the  chief  differences 
between  the  oxychlorides  is  given  by  Boucher. 

Andr6  [C.  II.  104,  431)  described  two  oxy- 
chlorides, HgCl.,.3HgO  and  2HgCl,.3HgO,  ob- 
tained by  dissohing  HgO  in  boiling  CaCl.,.\q  and 
RlgCLAq,  respectively,  and  pouring  the  solutions 
into  large  quantities  of  cold  water. 

The  oxychlorides  of  Hg  have  been  examined 
moi  e  refjontly  by  Thiimmell  [Ar.  Ph.  27,  5S'J  ;  v. 


abstract  in  C.  J.  5G,  1050).  T.  says  that  only  5 
definite  compounds  exist,  viz.,  Hg0.2HgClo, 
HgO.HgCl.,,  2HgO.HgCl..,  3HgO.Hi.Cl,,,  and 
4HgO.HgCl.,.  (i)  Hg0.2HgCl,,  is  formed  in  all 
solutions  prepared  by  dissolving  HgO  in 
HgCljAq,  but  it  is  readily  decomposed  ;  it  is 
best  prepared  by  heating  at  100^  1  pt.  HgO 
(red  or  yellow),  with  10  pts.  HgClj,  and  CO  pts. 
water,  stirring  till  no  farther  separation  of  a 
yellow  powder  occurs,  washing,  drying,  and  then 
washing  with  ether  (free  from  alcohol)  to  re- 
move HgCl.,.  Warm  water  separates  2HgO.HgCl., ; 
NaOHAq  ppts.  red  HgO.  (ii)  HgO.HgCl.,  ha:3 
not  yet  been  obtained  pure,  (iii)  2HgO.HgC!2 
exists  in  two  varieties;  (a)  red  vtiriety,  obtained 
by  mixing  solutions  of  NaHCOj  and  HgOL,  in  the 
ratio  2NaHC0., :  HgCl.,;  (b)  black  variety,  ob- 
tained by  heating  the  red  variety  when  dry,  or 
by  adding  PlgO  to  hot  HgCl_,Aq,  or  by  mixing 
equivalent  quantities  of  red  HgO  and  HgCl._,  in 
cold  water,  or  by  treating  3HgO.IigCl.,  with 
cold  HgCl._,Aq.  (iv)  SHgO.HgClj  is  a  yellow 
pp.  obtained  by  adding  alkaline  carbonate  (nor- 
mal or  acid)  to  HgCl.^Aq,  avoiding  excess  of  the 
carbonate,  also  by  treating  freshly  ppd.  yellow 
HgO  with  HgCLAq  (this  preparation  is  yellow 
and  yields  yellow  HgO  with  KOHAq),  also  by 
treating  washed  red  HgO  with  HgCLA(j  (this 
preparation  is  reddish  yellow  and  yields  red 
HgO  by  KOHAq).  (v)  4HgO.HgCl.,  is  obtained 
as  a  brown  amorphous  powder,  by  adding 
KHCO.Aq  to  HgCL.Aq,  in  the  ratio  30  to  35 
KHCO;,:  HgCl,,;  it  is  also  obtained,  as  reddish- 
brown  crystalline  plates,  by  shaking  HgCl.Aq 
with  red  HgO  in  the  ratio  HgCl,,:  OHgO  ;  both 
varieties  give  yellow  HgO  by  KOHAq.  All  those 
oxychlorides  yield  sublimates  containing  HgCl 
and  HgCl,^  when  heated. 

For  H.F.  of  oxychlorides  of  Hg  v.  Andre,  Bl. 
[2]  41,  274. 

Mercury,  oxycyanides  of;  v.  Cyanides,  vol. 
ii.  p.  342. 

Mercury,  oxyfiuoride  of.  HgO.HgF.,.H,^0. 

{Basic  mercuric Jhioridc.)  A  yellow  crystalline 
solid ;  obtained  by  dissolving  freshly  ppd.  HgO 
in  HFAq,  and  digesting  the  solution  with  HgO, 
or  evaporating  the  solution  (Finkencr,  P.  110, 
028).  The  oxyfiuoride  is  also  obtained  by  heat- 
ing HgF.,.2H.,6  {q.  V.  p.  210)  to  30^^  (F.).  Heated 
above  100^,  the  oxyfiuoride  gives  off  H.O  and 
HF  ;  it  is  decomposed  by  water  with  separation 
of  HgO. 

Mercury,  oxyiodide  of.  SHgO.HgL.  {Basia 
mercuric  iodide.)  A  yellowish-brown  solid  ;  ob- 
tained by  melting  together  HgO  and  HgL,  in 
the  ratio  3HgO:HgI„  also  by  digesting  Hgl.j 
with  dilute  KOHAq  (Bammelsberg,  P.  48,  182)' 

Mercury,  oxysulphides  of.  Oxysulphides  of 
Hg  have  been  described  ;  but  accoi  ding  to 
Polleck  {B.  22,  2859)  none  has  been  isolated, 
and  the  existence  of  any  is  very  improbal)le. 

Mercury,  phosphide  of.  No  phosphide  of 
Hg  has  been  isolated  with  certainty.  By  passing 
P  hydride,  prepared  by  boiling  amorphous  P  witli 
KOHAq,  into  HgCbAq,  several  compoumls  have 
been  obtained.  Aschan  {Clicin.  Zeitunrj,  10,  82, 
102)  describes  a  yellow  compound  3Hg.|l',„7HgCl._., 
a  red  compound  4Hg-,P.^.5HgCI.,,  and  a  black 
compound  Hg.,P._,.HgCl.,.  A  compound  probably 
2PH.,.(;Hg..O  is  said  by  Aschan  {I.e.)  to  be  formed 
by  passing  P  hydride  over  Hg.^COj.-  The  pps. 
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formetl  when  P  hydride  is  passed  into 
Hg(N03)2Aq  are  probably  mixtures  of  different 
■compounds  of  Hg,  P,  and  HNO,  (A.).  Most  of 
tlie  foregoing  compounds  are  readily  decomposed, 
some  explosively,  by  warming. 

Mercury,  salts  of.  Hg  forms  two  series  of 
salts;  mercurous  salts  corresponding  with  Hg.,0, 
and  mercuric  salts  corresponding  with  HgO. 
The  former  are  obtained  sometimes  by  dissolv- 
ing Hg.,0  in  acids,  sometimes  by  dissolving  Hg 
in  acids  and  digesting  with  excess  of  Hg,  and  in 
some  cases  by  double  decomposition  from  the 
nitrate ;  the  mercuric  salts  are  obtained  by  dis- 
solving HgO  or  HgCOj  in  acids,  or  by  double 
decomposition  from  the  nitrate.  The  mercurous 
salts  have  the  composition HgX,  where  X  =  NO;,, 
■gSOj,  &o. ;  the  mercuric  salts  have  the  compo- 
sition HgX.,.  The  mercuric  salts  are  more  stable, 
as  a  class,  than  the  mercurous  salts.  The  nor- 
mal mercurous  salts  are  generally  decomposed 
by  water  into  a  basic  salt,  which  separates,  and 
an  acid  salt,  which  goes  into  solution.  Many 
basic  salts  and  a  large  number  of  double  salts 
are  known.  The  salts  of  Hg,  as  a  class,  act  as 
violent  and  irritating  poisons.  The  principal 
Ealts  of  Hg  are  the  following  {v.  Carbonates,  Ni- 
trates, Sulphates,  &c.)  :  antimonates,  arsenates 
and  -itcs,  bromates,  carbonates,  chlorates  and 
■pcrchlorates,  chromales,  iodates  and  periodates, 
inolybdates,  nitrates  and  -ites,  phosphates,  selcn- 
ates  and  -ites,  sulphates  and  -ites,  tantalates, 
thiosiilpliates,  tungstates,  vanadates. 

Mercury,  selenide  of.  HgSe.  Small  quan- 
tities of  more  or  less  pure  HgSe  occur  native 
in  the  Harz,  accompanying  PbSe.  HgSe  is 
produced  by  strongly  heating  together  Hg  and 
Se,  and  subliming  at  a  higher  temperature ; 
forms  grey,  metal-like,  lustrous  lamina  ;  dis- 
solved by  aciua  regia  with  formation  of  Hg  se- 
lenite,  slowly  changed  to  the  same  compound  by 
boiling  cone,  nitric  acid  (Uelsmann,^.  116,  126; 
c/.  Little,  A.  112,  211).  HgSe  is  also  formed  by 
passing  H.^Se  for  a  long  time  into  HgCLAq  ;  the 
white  pp.  of  2HgSe.HgCl.j  at  first  produced  is 
changed  to  black  HgSe.  S.G.  of  natural  HgSe 
is  7-1  to  7'4  ;  S.G.  of  artificially  prepared  HgSe 
is  8-877. 

Combinations. — 1.  With  mercuric  chloride, 
to  form  2HgSe.HgCl,_, ;  a  white  pp.  formed  by 
adding  H.^Se,  or  K._,Se,  to  excess  of  HgCl„Aq. — 2. 
With  mercuric  oxide,  to  form  2HgSe.HgO ;  a 
black  powder  formed  by  treating  2HgSe.HgCL 
with  NaOHAq.  Decomposed  by  heat,  yielding 
sublimates  of  HgSe  and  Hg  (Uelsmann,  A.  116, 
126). 

Mercury,  selenochloride  of.  Hg.,SeX1.2 ;  v. 
Mercury,  selenide  of,  Combinations,  No.  1. 

Mercury,  seleaosulphide  of.  A  mineral 
approaching  the  composition  HgSe.4HgS  is 
found  near  San  Onofre  in  Mexico ;  it  is  known 
as  onofrite. 

Mercury,  selenocyanides  of.  HgSeCy  and 
Hg(SeCy),;  v.  vol.  ii.  p.  318. 

Mercury,  silicofluorides  of.    Two  are  known, 

Hg.,Sir,.2H.,0  and  HgSiP„.6H.,0. 

MeRCDKOUS     SILICOFLDORIDE,  Hg.jSiP„.2H,^0. 

Clear  prismatic  crystals ;  obtained  by  dissolving 
Hg.^COj  in  H..SiP„Aq,  evaporating,  washing  with 
a  little  water,  and  pressing  between  paper  (Fin- 
kener,  P.  Ill,  246  ;  cf.  Berzelius,  P.  1,  200). 
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MERcnRic  siLicoFLUoRiDE,  ?  HgS  iPg.eH^O. 
Obtained  by  dissolving  HgO  in  H.SiF^Aq,  eva- 
porating till  yellow  needles  (HgSiF^.HgO.SH^O) 
begin  to  sei^arate,  and  then  allowing  to  stand  at 
a  temperature  not  above  15°.  Forms  clear, 
colourless,  rhombohedral  crystals ;  very  un- 
stable;  deliquescent  in  air,  and  efflorescent  over 
H.^SOj;  composition  doubtful  (Finkener,  P.  Ill, 
246).  The  compound  HgSiF,.Hg0.3H,0  (Fin- 
kener) was  described  by  Berzelius  (P.  1,  200)  as 
the  normal  salt. 

Mercury,  sulphides  of.  Two  are  known, 
Hg.,S  and  HgS ;  the  latter  reacts  towards  the 
alkali  sulphides  as  an  acidic  sulphide,  it  also 
combines  with  many  Hg  compounds  to  form 
double  compounds. 

Mercurous  sulphide,  Hg.,S.  This  sulphide 
is  best  prepared,  according  to  Berzelius,  by 
dropping  mercurous  acetate  solution  into  Na 
or  NHj  sulphide  solution  {cf.  Brande,  Q.  J.  S. 
18,  292).  HgN0.,Aq  should  not  be  used,  as  the 
HNO3  proiuced  oxidises  the  Hg.^S.  Hg.^S  is  a 
black  powder,  easily  decomposed  by  heat  to  HgS 
and  Hg.  According  to  Barfoed  (Bl.  [2]  3,  183) 
the  substance  described  as  Hg.^S  always  contains 
some  Hg,  however  it  may  be  prepared. 

Mercuric  sulphide,  HgS.  Mol.  w.  uncertain. 
H.F.  [Hg,S]  8,220  (Thomsen,  Z.  P.  C.  2,  21). 
This  compound  exists  in  two  forms  :  a  black 
amorphous  pp.,  and  a  red  crystalline  body 
known  as  vermilion  or  cinnabar. 

Occurrence.  —In  Illyria,  Spain,  Bohemia,  Ural 
mountains,  China,  Japan,  Mexico,  California, 
Chili,  and  Peru. 

Formation. — 1.  By  rubbing  or  heating  to- 
gether 1  pt.  S  and  6^  pts.  Hg. — 2.  By  adding 
H.^S,  or  an  alkaline  suljihide,  to  solution  of  a 
mercuric  salt. — 3.  By  digesting  Hg  with  an  al- 
kaline polysulphide. — 4.  By  subliming  a  mixture 
of  S  and  HgO  or  HgSO^. 

Preparation. —  1.  Amorphous  black  mer- 
curic sulphide  is  prepared  by  passing  excess 
of  H.^S  into  slightly  acidified  HgCl  Aq  or 
Hg(NO.,)._,Aq,  washing  the  pp.  thoroughly  with 
dilute  HNO.jAq  and  then  with  water,  and  drying 
at  a  low  temperature.— 2.  Bed  crystalline 
mercuric  sulphide  (vermilion)  is  prepared 
in  different  ways,  (a)  A  mixture  of  6  pts.  Hg 
and  1  pt.  S  is  heated  till  combination  occurs 
(attended  generally  with  production  of  heat  and 
light  and  partial  projection  of  the  mass)  ;  the 
pi-oduct  is  powdered,  mixed  with  a  small  quan- 
tity of  S,  and  heated  for  some  hours  in  a  hard 
glass  flask,  sunk  in  sand  in  a  wind-furnace  ;  the 
Hask  is  loosely  closed  by  a  chai'coal  stopper  and 
is  arranged  so  that  the  upper  part  is  kept  com- 
paratively cold ;  red  HgS  sublimes  on  to  the 
neck  of  the  flask.  The  HgS  is  purified  by  grind- 
ing, boiling  with  KOHAq,  and  washing  with 
water.  (6)  Black  amorphous  HgS  is  heated 
with  an  alkaline  persulphide.  '  This  may  be  done 
by  triturating  100  pts.  Hg  with  38  pts.  S  for 
some  hours,  till  black  HgS  is  produced,  heating 
with  25  pts.  KOH  in  130-150  pts.  water  to  45°- 
50°  for  several  hours  (the  water  being  replaced 
as  it  evaporates,  and  the  mass  being  stirred 
from  time  to  time)  until  reddening  begins,  after 
which  the  temperature  is  maintained  at  45°  till 
the  whole  is  bright-red.  The  red  HgS  is  washed, 
and  any  Hg  present  is  removed  by  Icvigation 
(Brunner,  P.  15,  593  ;  cf.  Dobereiner,  S.Ol,  380; 
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Firmenich,  D.  P.  J.  172,  370 ;  Liebipr,  A.  5, 
289;  7,  4'J  ;  liaab,  iV.  R.  P.  24,  31)).  (c)  HgCI.Aq 
is  poured  into  excess  of  tlilute  NH^Aq  ;  to  the 
pp.  of  NH.JIgCl  thus  produced  is  added  cone. 
Na^y.^O^Aq  in  quantity  rather  more  tlian  sulli- 
cientto  dissolve  the  pp.,  and  the  whole  is  heated 
for  some  time  to  70°-80°  (Hausmann,  B.  7, 
1746).  For  details  of  the  manufacture  of  Ver- 
milion V.  Dictionary  of  applied  cnEMisxity. — 
'6.  Colloidal  mercuric  sulphide,  soluble  in 
water,  is  obtained  by  ppg.  a  dilate  solution  of  a 
mercuric  salt  by  H.^S,  and  washing  with  water 
or  dilute  H.SAq  for  a  long  time  (Winssinger,  Bl. 
[2J  49,  452)'. 

Properties. — The  black  sulphide  is  an 
amorphous,  heavy  powder  ;  heated  in  a  closed 
vessel,  it  yields  a  sublimate  of  red  HgS  ;  heated 
in -air,  Hg  sublimes  and  SO  ,  is  formed  ;  it  is  not 
acted  on  by  dilute  acids.  The  red  sulphide 
crystallises  in  hexagonal  forms,  «:c  =  1:1"14.5  ; 
S.(j.  8-1  to  8-99 ;  polarises  light ;  blackens  by 
exposure  to  light  {v.  Heumann,  B.  7,  750)  ; 
heated  to  the  sublimation-temperature,  red  HgS 
is  ciianged  to  the  black  variety  (Fuchs,  P.  31, 
581).  Mitscherlich  {A.  12,  168)  found  V.D.  of 
HgS  at  070'^  to  be  85-3  ;  V.  and  C.  Meyer  found 
V.D.  at  1500^  to  be  78;  the  formula  HgS  requires 
V.D.  110;  a  mixture  of  Hg  +  Hg-i-2S  requires 
V.D.  77'3.  The  red  sulphide  reacts  with  acids 
more  slowly  than  the  black  variety.  The  col- 
loidal sulphide  is  soluble  in  water,  forming 
a  solution  which  is  black  and  oiJaque  when  cone., 
but  brown,  with  a  greenish  tint  by  reflected  light, 
when  dilute ;  a  very  dilute  solution  may  be 
boiled  till  all  H.S  is  expelled,  or  kept  for  some 
time,  without  change. 

Bcaclioiis. — 1.  Heated  in  a  closed  vessel,  HgS 
Bublimes.— 2.  Heated  in  air,  SO^  is  formed,  and 
Hg  sublimes. — 3.  Heated  with  solid  alkalis  or 
alkaline  carbonates,  Hg  sublimes  and  alkaline 
sulphide  remains. — 4.  Heated  with  iron,  tin, 
antimony,  coji^jcr,  zinc  (and  some  other  metals), 
a  metallic  sulphide  and  Hg  are  produced  ;  HgS 
is  decomposed  by  heating  with  finely  divided  Cu 
and  water  {v.  Heumann,  B.  7,  1388,  1480).— 5. 
Digested  for  some  time  with  iodine  in  KIAq, 
HgS  is  decomposed  with  formation  of  HgI.,.2KI 
and  separation  of  S  (Wagner,  J",  pr.  98,  23).  — 6. 
HgS  is  decomposed  to  Hg  and  S0._,  by  heating 
with  lead  monoxide,  Pb  being  separated. — 7.  HgS 
is  scarcely  attacked  by  dilute  acids  ;  conc.nitric 
acid  produces  Hg(NO,,).^  mixed  with  HgSO,  ; 
HNO.,A(i  S.G.  c.  1-2  produces  a  white  compound 
2HgS.Hg(NO.,),,.-8.  According  to  BoUey  (.4.  75, 
239)  HgS  is  at  once  decomposed  by  an  am- 
vwniacal  solution  of  silver  nitrate,  with  forma- 
tion of  a  mercurammonium  salt  and  Ag.S.— 9. 
HgS  is  insoluble  in  caustic  soda  or  sodium  mono- 
S7dphide  solution  ;  but  it  dissolves  in  a  mixture 
of  the  two,  i.e.  in  sodium  hijdrosulphide  solution. 
This  solution  contains  a  sulpho-  salt  (sul^dw- 
hydrargijrate  of  sodium).  The  solution  is  readily 
obtained  by  adding  KOHAq  to  ppd.  HgS,  and 
passing  in  H.^S  (excess  of  H„S  causes  reppn. 
of  HgS).  On  evaporation,  white  crystals 
HgS. K„S.5H;0  separate,  mixed  with  KOH;  these 
crystals  are  decomposed  by  water  (Weber,  P.  97, 
70  ;  cf  Brunner,  P.  15,  590).  By  ppg.  HgCL.Aq 
with  NH,  sulphide,  and  adding  KOHAq,  a  solu- 
tion is  obtained,  which,  on  evaporation,  yields 
KCl,  and  then  a  sulpho-  salt  mixed  with  KOH. 

Vol.  hi. 


According  to  Schneider  {P.  127,  488)  tlic  crystals 
of  the  sulpho-  salt,  when  kept  for  some  years  in 
KOHAq,  form  six-sided,  lustrous,  olive-green 
tablets  having  the  composition  2HgS.K.,S. 

Combinations. — 1.  With  alkali  suljjiiides  ;  v. 
supra,  Reactions  No.  9. — 2.  Forms  a  compound 
\with  liijdrogcn  sulphide;  SlHgS.H.S.  Produced 
in  solution  by  passing  H„S  into  HgS  suspended 
in  boiled  water  (Linder  a.  Picton,  C.  J.  Proc. 
1890.  49). — 3.  With  cuprous  chloride  to  form 
2HgS.Cu._.CL;  a  yellow  solid,  obtained  by  boiling 
HgS  with  CuCI.,Aq  andHCIAq,and  removing  S  by 
CS.  (?31IgS  -t-  2CuCl.,  =  2HgS.CuXl,-f-  HgCl,  +  S). 
This  compound  is  decomposed  by  boiling  cone. 
HClAq  with  evolution  of  a  little  H^S  and  forma- 
tion of  Cu._.CL  and  lIgCl._,  in  solution  ;  dilute  hot 
H._,SO.|Aq  has  no  action,  but  with  boiling  cone. 
HoSOp  liCl  and  HO.,  arc  evolved  and  a  compound 
of  HgSO,  and  HgS  is  formed.  NaOHAq  produces 
NaCl,  HgS,  and  Cu,0  {v.  Heumann,  7,  1390). 
4.  With  mercuric  chloride,  and  also  with  mer- 
curic bromide,  to  form  compounds  2HgS.HgX2 
(X  =  C1  or  Br).  These  sulphohaloid  com- 
p)Ounds  are  formed  (a)  by  passing  H.^S  into 
excess  of  HgCl  Aq  or  HgBr.Aq,  (6)  by  digesting 
freshly  ppd.  HgS  with  boiling  HgCL.Aq  or 
HgBr,Aq  (H.  Rose,  P.  13,  59),  (c)  by  adding  HCl 
(or  HBr),  or  solution  of  a  metallic  chloride  (or 
bromide),  to  HgS  dissolved  in  mercuric  acetate 
solution  (Palm,  C.  C.  1803.  120),  (d)  by  heating 
HgS  with  8-10  parts  HgCl,  or  HgBr,,  till  the 
whole  melts,  and  washing  the  cold  mass  with 
boiling  water  (Schneider,  P.  115,  107).  The 
compounds  are  yellow-white  crystallinepowdcrs ; 
decomposed  by  slow  lieating  to  HgS  and  HgX._, ; 
decomposed  by  alkali  solutions,  but  not  by 
HN0>q  or  H,,S0.,Aq  (cf.  Barfoed,  J.  pr.  93, 
230). — 5.  With  mercuric  iodide  to  form  the 
sulpho-iodide  HgS.Hgl,, ;  a  yellow  solid  ob- 
tained by  digesting  Hglo  with  less  H._,SAq  than 
sullices  for  complete  decomposition  (H.  llosc,  P. 
13,  59)  ;  also  by  ppg.  HgO  and  Hglj  in  HCIAq 
by  a  small  quantity  of  H.^S  (Rammelsberg,  P. 
48,  175)  ;  also  by  saturating  Hgl.,  in  HIAq  with 
H,S,  and  diluting  (Kekule).  Palm  (G.  C.  Is03. 
121)  says  that  the  yellow-red  pp.  obtained  by 
adding  HIAq,  or  a  solution  of  an  alkali  iodide, 
to  HgS  dissolved  in  mercuric  acetate  solution, 
has  the  composition  2HgS.HgI._» — 0.  With 
mercuric  fluoride, to  form  the  sulphofluoride 
2HgS.HgP„;  obtained  by  passing  a  little  H.,S 
into  HgF, "dissolved  in  HFAq  (H.  Rose,  P.  13, 
59). — 7.  With  mercuric  sulphate,  to  form  several 
compounds,  the  chief  of  which  are  (1) 
HgSO, .HgS,  (2)  HgS0„2HgS,  and  (3) 
HgS0j.3HgS.  These  compounds  are  obtained, 
(1)  by  treating  red  HgS  with  warm  H,,S0|Aq 
(Palm,  J.  1802. 220) ;  (2)' by  treating  2HgS.HgN03 
(obtained  by  passing  a  little  H„S  into 
ng(N0,)..Aq)  with  H„SO,Aq  (Barfoed,  J.  1804. 
282  ;  Kcssler,  A.  Ch.  [2]  0,  015)  ;  (3)  by  adding 
H,,SjO,,Aq  to  Hg(NO,).Aq  and  removing  S  by 
washing  with  CS.^  (Spring.  4. 199,  110  ;  Wacken- 
roder,  A.  00,  190).— 8.  With  mercuric  nitrate, to 
form  2HgS.Hg(N0,,)., ;  a  white  solid,  obtained  by 
passing  a  little  H.'S  into  Hg(NO.,).,Aq,  or  by 
digesting  freshly  ppd.  HgS  with  'Hg(NO.,)..Aq, 
or  by  ppg.  a  solution  of  HgS  in  mercuric  acetate 
by  nNO.,Aq  or  alkali  nitrate  solution  (H.  Rose, 
Barfoed,  Palm,  I.e.).  By  heating  HgS  with 
HNOjAq,  S.G.  1-2,  to  120°  in  a  closed  tube,  Gramp 
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(J.  pr.  [2]  14,  299)  obtained  a  white  crystalline 
mass  of  6HgS.Hg0.2Hg(NO.,).,.l2H,0. 

Mercury,  sulphobromide  of ;  v.  Mercuric 
sulphide,  Combinations,  No.  4. 

Mercury,  sulphochloride  of;  v.  Mercuric 
sulphide,  Combinations,  No.  4. 

Mercury,  sulphocyanides  of;  v.  vol.  ii.  p. 
350. 

Mercury,  sulphofluoride  of;  v,  Mcrctiric 
sulphide,  Combinations,  No.  0. 

Mercury,  sulpho-iodides  of ;  v.  Mercuric 
sulphide,  Combinations,  No.  5. 

Mercury,  sulphoselenide  of;  v.  Mercury, 
sclcnosulphide  of,  i3.  224. 

M.  M.  P.  M. 

MERCURY  COMPOUNDS,  ORGANIC.  Mer- 
cury forms  compounds  with  two  identical  alcohol 
radicles,  or  with  one  alcohol  radicle  and  one  acid 
residue.  Compounds  of  mercury  with  two 
diiierent  alcohol  radicles  appear  to  split  up  at 
the  moment  of  their  formation,  e.g.  2HgEtMe 
=  HgMe,  +  HgEt,  (Franklaud,  A.  Ill,  57). 

Mercury  dimethide  Hg(CH,|),.  Mercury 
dimethyl.  Mol.  w.  230.  V.D.  8-29  (calc.  7-97). 
(93°-96°). 

Formation. — 1.  When  mercury  is  exposed 
with  Mel  to  sunlight  for  a  week,  crystalHne 
CHjHgl  is  formed  (Frankland,  A.  85,  361). 
When  this  body  is  distilled  with  KOH,  lime,  or 
KCy,  mercury  dimethide  passes  over  as  a  heavy 
liquid  which  may  be  purified  by  washing  with 
water  and  rectifying  over  CaCl,  (Buckton,  Pr.  9, 
91 ;  A.  108,  103).— 2.  By  the  a'ction  of  sodium- 
amalgam  on  Mel  (10  pts.)  in  presence  of  acetic 
ether  (1  pt.)  (Frankland  a.  Duppa,  C.J.  17,415  ; 
A.  130,  105). 

Properties. — Colourless  oil,  with  faint  but 
mawkisli  taste.  Insol.  water,  v.  sol.  alcohol  and 
ether.  Dissolves  phosphorus,  resins,  and  caout- 
chouc. Very  inflammable,  burning  with  a  bright 
flame. 

Reactions. — 1.  Iodine  forms  CH^Hgl  and 
methane.  Bromine  acts  in  like  manner.— 2. 
SnCl,  forms  a  crystalline  compound  which  is 
decomposed  by  water  with  formation  of 
CH,HgCl. — 3.  Cone.  HClAq  gives  methane  and 
CH,HgCl. — 4.  Cone.  H„SO,  gives  methane  and 
(CH,,Hg).,SO,.  —  5.  pel,  gives  CH,,.HgCl.  — G. 
KMnOj  oxidises  it  to  CH^.Hg.OH  (Seidel). 

Mercuric  chloro-methide  CHj.HgCl. 
[170°]  (Seidel,  J.  pr.  [2]  29,  135).  S.G.  4-063 
(Schroder,  B.  12,  563).  Formed  from  HgMe,  by 
the  action  of  HCl.  Laminre. 

Mercuric  iodomethide  CH-^.Tlgl.  [143°]. 
From  Mel  and  Hg  in  sunlight  (Frankland). 
Formed  also  by  heating  IlgMCo  with  HgL. 
Small  nacreous  larainte  (from  ether),  insol. 
water,  m.  sol.  alcohol,  v.  sol.  ether  and  Mel. 
Slightly  volatile,  emitting  an  unpleasant  odour, 
and  leaving  a  persistent  nauseous  taste.  May 
be  sublimed. 

Mercuric  nitromethida  CH,,.HgNO.,. 
[100°].  From  an  alcoholic  solution  of  CH.,.HgI 
and  AgNO.(.  Nacreous  lamime,  v.  sol.  water,  si. 
sol.  alcohol.  Its  solution  is  not  ppd.  by  KOH  or 
baryta-water,  but  HCl  and  soluble  chlorides  ppt. 
CH,IIgCl  (Strecker,  A.  92,  79). 

Mercuric  acetomethide  CH,|.Hg.OAc. 
[143°].  Obtained  by  heating  HgMe..  with  acetic 
acid  at  130'  (Otto,  Z.  [2]  G,  25).    Thin  tables, 


with  very  offensive  odour,  nearly  insol.  boiling 
water  and  cold  IIOAc. 

Mercuric  cliloro -me thy lo -iodide 
CH.Cl.HgI.  [129°].  Obtained  by  boiling 
Cttl.Hgl  with  alcoholic  HgCl.,  (Sakurai,  C.  J. 
41,  360).  Silky  plates  (from  alcohol).  Decom- 
posed by  iodine  into  methylene  chloro-iodide  and 
HgCl,. 

Mercuric  iodo -me  thy  lo -iodide 
CKJ.Hgl.  [109°].  Formed  by  leaving  mercury 
and  a  little  mercurous  iodide  in  contact  with 
methylene  iodide  in  a  sealed  tube  for  several 
days  (Wanklyn  a.  Von  Than,  C.  J.  12,  258  ; 
Sakurai,  C.  J.  37,  658).  White  crystals  (from 
CHJ.,)  ;  insol.  water,  cold  alcohol,  ether,  chloro- 
form, EtI,  and  benzene ;  si.  sol.  boiling  alcohol ; 
V.  sol.  methylene  ioclide.  When  heated  with 
iodine  dissolved  in  aqueous  KI  it  is  decomposed 
into  CH  .L  and  Hgl.^.  Chlorine  and  bromine  act 
in  like  manner.  When  heated  with  HClAq  it  is 
reduced  to  CH,,.HgI. 

D i -mercuric  methylene -di-io dide 
CH.,(HgI),.  [c.  230°].  Obtained  by  exposing  a 
mixture  of  an  ethereal  solution  of  metliylene 
iodide  with  a  little  HgL  and  an  excess  of  mercury 
to  sunlight  (Sakurai,  C.  J.  39,  487).  Formed 
also  by  the  action  of  mercury  on  CH.I.Hgl. 
Yellowish  crystalline  powder,  insol.  all  ordinary 
solvents,  si.  sol.  hot  methylene  iodide.  When 
heated  with  dilute  HClAq  or  with  KIAq  it  yields 
CHj.Hgl.  Iodine  forms  Hgl^  and  methylene 
iodide. 

Mercuric  mcthenylo-tri-iodide 
CH(HgI)3.  From  iodoform,  mercury,  and  alco- 
hol, by  exposure  to  sunlight  (Sakurai,  C.  J.  39, 
488).  Yellow  mass,  insol.  ordinary  solvents  and 
in  CH^L.  Gives  iodoform  when  treated  with 
iodine. 

Mercuric  diethide  HgEt,.  Mol.  w.  258. 
(159°).  S.G.  2-46.  V.D.  9-97  (calc.  9-4).  Strecker 
(C.  R.  39,  57  ;  A.  92,  97)  by  acting  on  EtI  with 
mercury  obtained  the  compound  EtHgl.  Diin- 
baupt  (Chcm.  Gas.  1854,  263  ;  A.  92,  379)  ob- 
tained the  corresponding  EtHgCl  and  EtHgBr 
by  decomposing  bismuth  triethide  with  HgCl.,  or 
HgBr,,.  Buckton  (A.  109,  218  ;  0.  J.  16,  17)  ob- 
tained HgEt._.  by  the  action  of  ZnEt^  on  HgCl., ; 
and,  lastly,  Frankland  and  Duppa  showed  that 
mercuric  diethide  can  be  more  easily  obtained  by 
the  action  of  sodium-amalgam  on  EtI  in  presence 
of  acetic  ether.  The  acetic  ether  remains  in  un- 
diminished quantity  at  the  end  of  the  process ; 
but  nevertheless  its  presence  is  essential. 

Preparation. — Ethyl  iodide  (10  pts.)  is  mixed 
with  EtOAc  (1  pt.)  and  poured  upon  1  p.c.  so- 
dium-amalgam, the  Hask  being  shaken  and 
cooled  in  water.  When  separation  of  Nal  has 
rendered  the  liquid  pasty  it  is  distilled  oif  from 
a  water-bath  and  shaken  with  fresh  amalgam. 
Finally  it  is  mixed  with  water,  and  the  oil  dried 
over  CaCL  and  rectified. 

Properties.—  Transparent  colourless  liquid, 
with  faint  ethereal  odour ;  insol.  water,  si.  sol. 
alcohol  and  ether.  Very  poisonous.  Burns  wiih 
smoky  flame.    Takes  Are  in  chlorine. 

Reactions. — 1.  Acts  violently  on  bromine  and 
iodine,  forming  EtHgBr  and  EtHgl  (Buckton, 
A.  112,  220).-  2.  Alcoholic  HgCl.forms  EtHgCl. 

3.  Cone.  HClAq  forms  ethane  and  EtHgCl. — 

4.  H,_.SOj  gives  ethane  and  (EtHg)^,S04. — 5.  So- 
dium forms  a  bulky  grey  spongy  mass,  which 
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takes  fire  in  air  and  vinlontly  decomposes  when 
heated. — 0.  Heated  with  lindy  {granulated  zinc 
it  yields  ZnEt_,and  mercury  (Franldanda.  Duppa, 
C.  J.  17,  2',)).  Cadmium  forms  CdEtj.  Bismuth 
gives  BiEt;|. — 7.  Mercuric  ethido  is  decomposed 
when  heated  at  150°  with  copper,  iron,  silver,  or 
gold ;  but  etliides  of  these  metals  are  not  formed. 
8.  KRInO,,  forms  EtHKOH.— 9.  When  heated 
with  VGlj  it  forms  PEtCl,.— 10.  Iodoform  at  90° 
gives  acetylene  and  ethylene  (Suida,  M.  1,  716). 

Mercuric  chloro  -  etliidc  EtHgCl.  [190'^] 
(Seidel).  S.G.  3-18.  Eorraed  by  the  action  of 
ll!,'Cl.^  on  Bip;t, ;  by  treating HgEt,  with  alcoholic 
ligCI.^,  and  by  the  action  of  HgCU  on  Znlit... 
I'pd.  by  adding  NaCl  to  an  aqueous  solution  of 
EtIIgNO.,.  Obtained  also  by  treating  EtHgOH 
with  HCl.  Light  iridescent  lamiuic  (from  al- 
cohol). Nearly  insol.  water,  si.  sol.  ether,  v.  sol. 
boiling  alcohol.  Sublimes  at  40°.  With  Ag.COj 
it  gives  (EtHg)._.C03,  which  crystallises  with  dif- 
iiculty  and  is  easily  decomposed  by  heat  and  by 
acids.  Ag.,POj  gives  a  very  soluble  phos^jhate 
(Diinhaupt). 

Mercuric  iodomelhide  EtHgl.  Formed 
by  the  action  of  mercury  on  EtI  in  diffused  day- 
light. Decomposed  by  direct  sunlight  (Strecker, 
A.  92,  75).  Shining  laminte ;  insol.  water,  sol. 
alcohol  and  ether.  Sublimes  at  100°.  Dissolves 
without  change  in  aqueous  NH,,  or  KOH.  With 
ZuEt.j  it  yields  Znl,_,  and  HgEt... 

Mercuric  c thy lo -liij dr oxide  EtllgOH. 
Obtained  by  adding  moist  Ag.,0  to  a  boiling  al- 
coholic solution  of  EtHgCl,  hltering,  and  evapo- 
rating in  vacuo.  Strongly  alkaline  liipiid,  which 
blisters  the  skin.  V.  sol.  water.  Decomposes 
ammonium  salts  with  expulsion  of  NH,.  It  does 
not  liberate  KOH  or  MgO  from  their  salts,  but  it 
ppts.  salts  of  Al,  Zn,  Sn,  Cu,  Au,  and  I't.  With 
a  large  excess  of  II,S  it  forms  a  white  pp.  turning 
through  orange  to  black.  With  metallic  zinc  it 
forms  ZnEt...  With  acids  it  forms  crystalline 
Baits  ;  e.g.  HCl  yields  EtIIgCl. 

Mercuric  broiiio-ctliidc  EtHgBr.  Mer- 
curic ethylo-hromide.  Formed  from  BiEt.,  and 
HgBr.,,  or  by  treating  EtHgOH  with  HBr  (Diin- 
haupt, A.  92,  379).    llcsemblos  EtHgCl. 

Mer  citric  ethylo-cyanide  EtllgCy. 
Formed  by  saturating  an  alcoholic  solution  of 
EtHgOH  with  liCy.  Crystallises  readily  ;  v. 
sol.  alcohol  and  ether.  Very  volatile.  Gives  off 
a  repulsive  odour  when  heated. 

lilcrcuric  cthylo -nitrate  EtllgNO^. 
Mercuric  nilro-ethidc.  From  EtHgl  and  AgNO.,. 
Colourless  prisms,  v.  e.  sol.  water,  m.  sol.  alcohol 
(Streckcr). 

Mercuric  etliylo-sulphate  (EtHg).^SO,,. 
Formed  from  EtHgCl  and  Ag.SO^.  Shining 
laminio  (from  alcohol). 

Mercuric  cthylo-sulphide  (EtHg)^S. 
Obtained  by  adding  ammonium  sulphide  to  an 
alcoliolic  solution  of  EtHgCl.  Yellowish-while 
powder,  V.  sol.  alcohol,  ether,  and  CS,..  The  al- 
coholic solution  is  decomposed  by  evaporation, 
leaving  HgS. 

Mercuric  ethylo-acctate  EtHgOAc. 
[17S°].  Obtained  by  dissolving  HgEt.,  in  HOAc 
(Otto,  Z.  1870,  25). 

Mercuric  dipropyl  HgBr,,.  (190°)  ^C.) ;  (180°) 
(SchtschcrbakolT,  7?.  13,  353).  S.G.  2-2U. 
Formed  by  the  action  of  propyl  iodide  on  sodium- 
amalgam  in  presence  of  acetic  ether  (Cahours, 


C.  R.  70,  133,  1383).  Oil,  si.  sol.  alcohol,  v.  sol. 
ether.  With  iodine  and  bromine  it  forms  pro- 
ducts which  may  be  crystallised  from  alcohol. 
The  effect  of  small  additions  of  HgPr.,,  of 
Hg(C,H,,)„  of  Hg(C,H,,),,  and  of  HgPh,  on  the 
freezing-point  of  ethylene  bromide  has  been 
studied  by  Louise  and  Boux  (C.  Jt.  107,  COO). 

Mercuric  di-isobutyl  ng(ClLl'r).^.  (206  ). 
S.G.  1-835.  Obtained  by  treating  a  mixture 
of  isobutyl  iodide  and  acetic  ether  with  2  p.c. 
sodium-amalgam  (Cahours).  Colourless  liquid. 
Iodine  forms  CILBr.Hgl,  whence  Ag.^0  forms 
CH  ,1'r.HgOH.    Bromine  acts  in  like  manner. 

Mercuric  di-isoamyl  Hg(C.H,,) ,.  S.G.  2  1-OOG. 
From  isoamyl  iodide  (5  pts.),  acetic  ether  (1  pi.), 
and  sodium-amalgam  (Erankland  a.  Dupjia,  A. 
130,  110).  Colourless  oil,  decomposed  on  distil- 
lation even  in  vacuo.  Ma,y  be  distilled  witii 
steam.  Insol.  water,  v.  si.  sol.  alcohol,  v.  sol. 
ether.  With  chlorine  it  forms  dense  fumes  of 
C,,H||HgCl.  It  reacts  v/itli  great  violence  with 
bromine  and  iodine.  With  an  alcoholic  solution 
of  HgCl.,  it  readily  forms  C.IIiiHgCl  [80°),  whicli 
crystallises  from  alcohol  in  hair-like  needles.  An 
ethereal  solution  of  Hg(C,,H,|).,  treated  lirst  with 
an  alcoholic  solution  of  iodine  and  then  with 
solid  iodine  forms  isoamyl  iodide  and  CJ-I,,HgI 
[122°],  which  crystallises  from  alcohol  in  pearly 
scales.  With  zinc  at  130°  CjH,,IIgI  forms  zinc 
isoamyl  and  zinc-amalgam. 

Mercuric-di-octyl  Hg(CJl|,).,.  S.G.i'-  1-342. 
Prepared  by  the  action  of  sodium-amalgam  on 
octyl  iodide  in  presence  of  a  little  acetic  ether 
(Eichler,  B.  12,  1880).  Liquid.  Insol.  water, 
sol.  alcohol,  ether,  and  C^^H^.  Decomposes  at 
200°  into  Hg  and  liexadccane  (dioetyl). 

Mercuric  ociylo-iodide  C,H|;HgI:  white 
silky  pp.  Prepared  by  the  action  of  an  alco- 
holic solution  of  iodine  on  mercury-dioctyl. 

Mercuric  octylo-  chloride  C^H,;HgCl. 
White  pp.  Prepared  by  the  action  of  mercuric 
chloride  on  mercury-dioctyl. 

Mercuric  octylo-hydroxide 
C,H,.HgOH.  [75°].  Prepared  by  the  action  of 
silver  oxide  on  an  alcoholic  solution  of  mercury- 
dioctyl  (Eichler,  B.  12,  1881).  Yellow  leaflets. 
Insol.  cold,  si.  sol.  hot,  water,  v.  sol.  alcohol. 
Alkaline. 

Mercuric  allylo-iodide  C.,H,HgI.  [135°]. 
S.  (OS.,)  18-7  at  49°.  Formed  by  shaking  allyl 
iodide  with  mercury,  and  extracting  the  resulting 
yellow  mass  with  hot  alcohol  or  ether  (Zinin,  A. 
90,  363  ;  cf.  Linnemann,  A.  140,  180).  It  is  best 
to  mix  the  allyl  iodide  with  an  eipial  volume  of 
alcohol  (Oppenheim,  B.  4,  070).  Silvery  scales, 
which  turn  yellow  on  exposure  to  light,  especially 
on  drying.  It  even  turns  yellow  in  the  dark. 
Sublimes  at  100^.  SI.  sol.  cold  alcohol,  nearly 
insol.  water.  Decomposes  above  its  melting- 
point.  AgNO^  added  to  its  alcoholic  solution 
ppts.  all  the  iodine  as  Agl.  Moist  Ag.^0  ppts. 
Agl,  and  the  filtrate  on  evaporation  leaves  a 
strongly  alkaline  syrupy  mass  which  forms 
salts  with  acids.  HI  easily  decomposes  it, 
forming  Hgl..  and  propylene.  Iodine  forms 
Hgl.  and  allyl  iodide  (Linnemann,  A.  133,  133  ; 
Siti^'pl.  3,  2G'i).  PBr„  acetyl  chloride,  and  BzCl 
have  no  action  on  mercury  allyl-iodide.  On 
shaking  it  with  a  solution  of  ZnEt.^  in  etlu-r  an 
energetic  reaction  sets  in,  the  products  being 
mercury,  Znl.,  diallyl,  and  UgEto.    A  solution 
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of  KCy  acts  quickly  in  the  cold,  forming  diallyl, 
mercury,  HgCy.j,  and  KI ;  it  in  distilling  ofi  the 
diallyl  the  distillation  is  not  stopped  in  time  an 
explosion  occurs.  Aqueous  KI  at  100°  forms 
mercury,  diallyl,  and  KHgl,.  The  mercury 
allyl  compounds  attack  the  skin,  producing 
blisters  which  appear  after  the  lapse  of  7  hours. 
The  compound  C.,H.HgCl  obtained  by  the  action 
of  HCl  on  the  hydroxide  is  sparingly  soluble 
(Krasowsky,  Z.  6,  527). 

Mercuric  propargyl  iodide  C,H:iITgI-  From 
propargyl  iodide  and  mercury  (Henry,  jB.  17, 
1132).    Small  yellowish  crystalline  masses. 

Mercuric  diphenyl  I-Ig(C,H,).,.  [120°]. 
(above  300°).  S.G.  2-318.  Formed  by  heating  a 
mixture  of  bromo-benzene,  benzene,  IIgCl._,,  and 
sodium  (Michaelis  a.  Ileese,  B.  15,  2876).  Pre- 
pared by  boiling  for  some  time  a  solution  of 
bromo-benzone  (10  pts.)  in  an  equal  volume  of 
xylene  with  2'7  p.c.  sodium  amalgam  and  a  little 
acetic  ether  (1  pt.).  The  product  is  recrystallised 
from  benzene  (Dreher  a.  Otto,  Z.  [2]  4,  685  ;  0, 
9  ;  A.  154,  93).  Small  white  needles  or  prisms, 
turning  yellow  in  daylight.  Insol.  water,  v.  sol. 
chloroform,  CS.,,  and  benzene,  m.  sol.  ether  and 
boiling  alcohol.  May  be  sublimed.  Partly  de- 
composed on  distillation  into  mercury,  diphenyl, 
benzene,  and  charcoal. 

Reactions.- — 1.  Dry  HOI  gives  benzene  and 
HgOL.  PII,  nitric  acid,  HBr,  and  H.^SO.,  act  in 
like  manner. — 2.  When  melted  with  suljiliur 
(2  at.)  the  products  are  HgS  and  phenyl  mer- 
captan. — 3.  Iodine  (9  at.)  in  alcoholic  or  OSj 
solution  forms  PhHgl  and  iodobenzene.  Excess 
of  iodine  forms  Hgl.,  and  iodo-benzene. — 
4.  Chlorine  forms  PhllgCl  and  chloro-bcnzeno. 
Br  acts  in  like  manner.  — 5.  Glacial  acetic  acid 
yields  benzene  and  PhllgOAc. — 6.  Aluminium 
foil  at  130°  forms  AlEt^  [230°]  (Friedel  a.  Crafts, 

A.  Ch.  [61  14,  460).— 7.  Alcoholic  HgOU  at  100° 
gives  PhHgCl. — 8.  When  boiled  with  so<Zmm«,  ben- 
zene and  sodium-amalgam  are  formed.— 9.  SO., 
givesmercuric  benzene sulphonate  (Otto,  J.^jr. [2] 
1,  179). — 10.  Allyliodide  forms  diallyl,  diphenyl, 
and  PhHgl  (Suida,  M.  I.  715). -11.  C„H-SO,!ci 
at  160°  forms  C,H,SO..C,H,  and  PhHgCl  (Otto, 

B.  18,  246).— 12.  CO'CLC'0,Et  forms  phenyl- 
glyoxylic  ether  (Claisen  a.  Morley,  B.  11,  1596). 
13.  When  oxidised  by  KMnO,  the  hydroxide 
PhHgOHis  probably  lirst  formed,  but  on  adding 
HCl  this  is  changed  to  PhHgCl  (Seidel,  J.  pr. 
[2]  29,  134 ;  Otto,  J.  pr.  [2]  29,  130). 

Mercuric  phenylo-chloricle  C,.Hj.HgCl. 
Mercuric  chlorojtlicmjlidc.  [250°].  Obtained  by 
slowly  passing  chlorine  over  HgPh._,  or  into  its 
solution  in  CS.,.  Prepared  by  heating  HgPh^ 
with  HgCl.j  in  alcoliolic  solution  at  110°.  Tri- 
metric  tables  (from  benzene).  May  be  sublimed. 
SI.  sol.  alcohol  and  benzene,  insol.  water. 

Mercuric  phenylo-bromide  Ci^H^HgEr. 
[275°].  Kesemblesthe  preceding  in  preparation 
and  properties.  Br  forms  HgBr,^  and  bromo- 
benzene.  When  heated  with  an  alcoholic  solu- 
tion of  KuS  the  products  are  KBr,  HgS,  and 
HgPh,. 

Mercuric  phenylo-iodide  C^H.Hgl. 
[266=].  From  HgPh,  and  I  in  alcohol.  Satiny 
tables  (from  alcohol-benzene).  Insol.  water, 
nearly  insol.  cold  alcohol,  ether,  and  benzene, 
m.  sol.  hot  benzene  and  chloroform,  v.  sol.  CSj. 


May  be  partially  sublimed.  Sodium-amalgam 
reduces  it  in  alcoholic  solution  to  HgPh^. 

Mercuric  plicnylo  -  hydroxide 
C,;H,HgOH.  From  PhHgCl  by  boiling  with 
alcohol  and  moist  Ag.^0.  White  trimetric  prisms 
(from  alcohol),  sol.  boiling  water,  alcohol,  and 
benzene,  si.  sol.  cold  water.  Softens  at  160', 
but  is  not  melted  at  200°.  The  aqueous  solu- 
tion is  alkaline  in  reaction.  Expels  NH^  from 
its  salts  ;  ppts.  alumina  from  alum,  and  absorbs 
CO.,  from  the  air. 

Mercuric  phcnylo-ciianida  PhHgCy. 
[204°].  From  HgPh,  and  HgCy,  in  alcoholic 
solution  at  128°.  Long  slender  trimetric  prisms; 
v.  si.  sol.  boiling  water,  m.  sol.  boiling  alcohol 
and  benzene.  Cone.  HClAq  at  120°  forms  HgCl,,, 
formic  acid,  benzene,  and  NHj.  Alcoholic  KOH 
forms  mercury,  benzene,  and  potassium  cyanate. 
Iodine  forms  Phllgl  and  ICy.  H^S  forms  HgS, 
benzene,  and  HCy. 

Mercuric  p)heniilo-sitlphociianide 
PhHgSCy.  [227°].    From  HgPh.,  and  Hg(SCy);. 
Silky  plates  ;  sol.  boiling  alcohol. 

Mercuric  phen  ylo  -  nitrate  PhHgNO.,. 
[c.  167°].  From  PhHgCl  and  AgNO,  in  alco- 
hol. Trimetric  silky  plates  ;  v.  si.  sol.  boiling 
water.  Cone.  HClAq  gives  benzene  and  mercuric 
nitrate. 

Mercuric  phciiylo-carhonata 
(PhHg).,CO,.  From  PhHgCl  and  AgXO,,.  Small 
white  needles;  si.  sol.  boiling  water,  m.  sol. 
boiling  alcohol  and  benzene.    Not  decomposed 
on  fusion. 

Mercuric  phenylo -for  mate 
PhHgO.CHO.    [171°].    From  HgPh^  and  con- 
centrated  formic  acid.    Small  tables. 

Mercuric  2^henylo-acetate  PhHgOAc. 
[149°].  Obtained  by  boiling  HgPh.,  with  excess 
of  HOAc,  ppg.  with  water,  and  crystallising  from 
hot  water,  lladiate  groups  of  prisms ;  si.  sol. 
cold,  m.  sol.  hot,  water;  m.  sol.  alcohol  and 
benzene.  Decomposed  by  distillation  yielding 
diphenyl,  benzene,  Ac.^O,  HOAc,  carbon,  and 
mercury.  Boiling  aijueous  HCl  forms  benzene, 
HgCl.j,  and  HOAc.  Other  mineral  acids  act  in 
like  manner.  Sodium-amalgam  reduces  it  in 
alcoholic  solution  to  benzene.  Iodine,  acting  on 
its  aqueous  solution,  forms  HgL,  iodo-benzene, 
and  HOAc.  H.S  forms  HgS,  benzene,  and 
HOAc. 

Merciiric  phenylo -propionate 
PhHgOC,H,0.  [c.  166°].  From  HgPh,  and  boil- 
ing  propionic  acid.    Crystals  ;  sol.  hot  water, 
alcohol,  and  benzene. 

Mercuric  phenylo  -  my  ristate 
PhHgOC,,H.,,0  From  HgPh.,,  myristic  acid, 
and  alcohol  at  120°.  Small  scales  ;  sol.  boiling 
alcohol  and  benzene.  Boiling  HClAq  splits  it 
up  into  HgCl.,,  benzene,  and  myristic  acid  (Otto, 
J.pr.  [2]  1,  179). 

Mercuric  tetra-methyl-di-amido-di-phenyl 
(NMe,.C,H,).,Hg.  [169°].  Formed  by  the  action 
of  sodium-amalgam  in  presence  of  EtOAc  on 
p-bromo-di-methyl-aniline  dissolved  in  xylene 
(Schcnk  a.  Michaehs,  B.  21,  1501).  Colourless 
crystals,  turning  green  in  air.  Crystallises  from 
benzene  with  CyH,.  (1  mol.).  V.  e.sol.  chloroform, 
and  benzene,  v.  si.  sol.  alcohol  and  ether. 

Mercuric  di-o-tolyl  Hg(C,H^Me).,.  [107°]. 
From  o-bromo-toluene    eodium-amalgam,  and 
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noetic  ether  (Ladenbnrg,  A.  173,  1C2^.  Large 
tiiclinic  tables  (from  benzene). 

HI  ere  uric  o  -tolijlo -chloride 
[2:lJCJI|Me.HgCI.  o-Tolyl-viercuric  chloride. 
[140'^].  Formed  by  treating  mercuric  di-o-tolyl 
with  HgCl.,  in  ethereal  solution  (Michaelis  a. 
Genzken,  A.  212, 180).  Needles  ;  v.  sol.  chloro- 
form, m.  sol.  alcohol  and  benzene,  si.  sol.  ether 
and  petroleum-ether.  Sublimes  with  partial  de- 
composition. 

Mercuric  ju-tolylo-chloride 
[3:l]C,II,Me.H};Cl.  [1G0°].  Obtained  by  boiling 
(C„H,Mo),,SbHgCl,  with  alcohol  (M.  a.  G.). 
Needles  (from  alcohol) ;  v.  sol.  chloroform  and 
benzene,  m.  sol.  alcohol.  H„S  passed  into  its 
alcoholic  solution  ppts.  HgS. 

Mercuric  di-^j-tolyl  Hg(C,H,Me),.  [238°]. 
Formed  from  ^'-bromo-toluene,  sodium-amalgam, 
and  EtOAc  (Drehera.  Otto,  .1.  154,  171 ;  Laden- 
burg,  A.  173,103).  Needles  or  tables;  insol. 
water,  si.  sol.  cold  alcohol,  m.  sol.  hot  benzene, 
CS .(  and  CHCl.,.  May  be  distilled.  Boiling  cone. 
HClAq  gives  toluene  and  HgCl.j 

Mercuric   p-tolylo  -  chloride 
C,  H^Me.HgCl.  [187°].    Small  tables  (Otto,  J.pr. 
[2]  1,  185). 

Mercuric  p-iolylo-iodide  C^H^Me.HgL 
[220°].  From  mercuric  di-jj-tolyl  and  iodine. 
Trimetric  satiny  tables ;  insol.  water,  si.  sol. 
boiling  alcohol,  m.  sol.  hot  benzene.  May  be 
sublimed. 

Mercuric  p-tolylo-acctate 
C,.HjMe.HgOAc.  [153°].  Small  trimetric  prisms  ; 
nearly  insol.  cob!  water,  si.  sol.  boiling  water, 
m.  sol.  alcohol.  Behaves  like  the  corresxjonding 
phenyl  compound. 

Mercuric-ai-j)-xylyl  (C^H.,Me,),Hg.  [123°]. 
Prcjiared  by  the  action  of  sodium-amalgam  on 
bromo-p-xylcne  (Jacobsen,  B.  14,  2112).  Thick 
prisms  ;  sol.  CS^,,  chloroform,  and  benzene,  si.  sol. 
alcohol  and  ether. 

Mercuric  di-iu-xylyl  [1:3:4]  (C„H,Me,),Hg. 
[170°].  From  bromo-»«-xyleno  and  2  p.c.  sodium- 
amalgam  by  heating  at  145°  for  12  hours  (Weller, 
jj.20,1718).  Slender  felted  needles;  si.  sol.  ether, 
alcohol,  and  cold  benzene ;  v.  sol.  hot  benzene. 
Boiling  HClAq  gives  HgCl.,  and  «i-sylcne.  PGI3 
forms  CJl,Me,rCl,  (257")  and  C,H.,Me HgCl. 

Mercuric  di-«-propyl-di-plienyl  HgjC^HjPr),. 
[110°].  From  Br.CJI,.rr  [1:4]  and  sodium", 
amalgam  (E.  Meyer,  J.  pr.  [2]  34,  103).  Long 
needles. 

Mercuric  di-cymyl  Hg(C,„H, ,,),,.  [134°]. 
Formed  by  heating  a  mixture  of  bromo-cymene 
witb  xylene  and  sodium-amalgam  with  addition 
of  a  little  acetic  ether  (Paterno  a.  Colombo,  B. 
10,  1749).  Long  slender  needles;  m.  sol.  boil- 
ing alcohol,  benzene,  and  xylene. 

Mercuric  di-pentametbyl-phenyl  TTg(C,,l\re ,).,. 
[20lj'-'].  From  bromo  -  pentamethyl  -  benzene, 
chloroformic  ether, and  sodium-amalgam  (Jacob- 
sen,  7>.  22,  1220).  Prisms  (from  xylene)  ;  v.  si. 
Bol.  alcohol  and  ether,  v.  sol.  hot  xylene. 

Mercuric  di-naphthyl  Hg(C|,|H-).,.  Mol.  w. 
454.  [243°].  S.G.  1-03  (Schroder, 'z?.  12,  504). 
Formed  by  boiling  (a)-bronio-naphthalene  with 
several  times  its  volume  of  crude  xylene, 
pasty  sodium-amalgam,  and  a  little  acetic  ether 
for  1!)  hours,  and  liltering  while  hot  (Otto  a. 
Miiries,  A.  147,  104;  Z.  [2]  3,  377;  4,  102). 
Small  minute,  trimetric  prisms  (from  benzene 


or  CS,).  Not  affected  by  air  or  light.  Insol. 
water,  si.  sol.  boiling  alcohol,  cold  ijeiizene  or 
ether,  m.  sol.  hot  CS,.,  chloroform,  and  benzene. 
Uecomiioscd  by  heat.  Gone.  HIA(i  forms  llgl,, 
and  naphthalene.  HCl  and  HBr  act  in  a  similar 
way.  Iodine  forms  Hgl„,  C,„H.HgI,  and  ulti- 
mately C|„H-I.    It  does  not  react  with  IlgCIj. 

Merc  uric    naph  thy  lo- bromide 
C,„H,HgBr.     [190°].    From    Hg(C,„H,).,  and 
bromine.    Formed  also  by  heating  Hg(C|„H.)2 
with  HgBr,,.  Needles ;  insol.  water,  sol.  hot  alco- 
hol. 

Mercuric  naphthylo-iodide  C,„H.HgI. 
[185°].  From  mercuric  di-naphthyl  and  iodine 
(1  mol.)  in  CS.,.  Soft  satiny  needles  or  dendritic 
groups.  Not  altered  by  light ;  insol.  water,  si. 
sol.  hot  alcohol  and  benzene.  Sodium-amalgam 
converts  it  into  mercuric  di-naphthyl. 

Me  rc  11  ric  naphthylo- acetate 
C|„lLHgOAc.  [154°].  Formed,  together  with 
naphthalene,  by  heating  mercuric  di-naphthyl 
with  excess  of  HOAc.  Small  needles  (from  al- 
cohol) ;  insol.  water,  v.  sol.  hot  HOAc,  alcohol, 
CS,,,  benzene,  and  chloroform,  m.  sol.  ether. 
Hot  HClAq  gives  naphthalene  and  HOAc. 
Sodium-amalgam  acting  on  its  alcoholic  solu- 
tion forms  naphthalene  and  HOAc.  Water  at 
140°  has  no  action. 

Mercuric  naphthylo-hutyratc 
C,„H,.Hg.OCjH,0.  [200°].  Very  slender  needles; 
sol.  hot  water. 

MESACONIC  ACID  C  H.O^  i.e. 
CH,.C(CO„H):CH.CO„H.  'MoI.  w.  130.  [202°]. 
S.  2-7  at  18°  ;  118  at  100°  (Pebal,  A.  78,  130)  ; 
2-6  at  14° ;  3-4  at  22°  (Baup,  A.  81,  97).  S.  (90 
p.c.  alcohol)  30-0  at  17° ;  95-7  at  78°  (P.)  ;  (88  p.c. 
alcohol)  38  at  22°  (B.).  40-9  in  a  3-09  p,c. 

aqueous  solution  (Kanonnikoff,  J.pr.  [2]  31,  349). 
Heat  of  solution  —5493.  Ilcat  of  combust  ion. 
27,334  (Gal  a.  Werner,  Bl.  [2]  47,  159).  H.C. 
479,003  (Louguinine,  C.  R.  100,  1291). 

Formation. — 1.  By  boiling  a  dilute  solution 
of  citraconic  acid  for  half  an  hour  with  one- 
sixth  of  its  volume  of  nitric  acid.  Mesaconia 
acid  is  deposited  on  cooling  (Gottlieb,  A.  77,  208  ; 
Pebal,  A.  78,  129;  Paup,  A.  81,  90).— 2.  By 
boiling  citric  acid  with  cone.  HIAq  or  HBrAq 
(Kekule,  A.  Sappl.  2,  94  ;  Fittig,  A.  188,  77,  80). 

3.  By  heating  a  cone,  aqueous  solution  of  ita- 
conic  or  citraconic  acid  at  180°  to  200°,  C0._,  and 
an  empyreumatic  oil  being  also  formed  (Swarts, 
Bidl.  Acad.  Eoyale  Belcjique,  [2]  30,  No.  7). 

4.  Fi'om  citra-  and  7;i('sa-di-bromo-pyrotartavic 
acids  by  heating  with  KI  and  copper  at  150° 
(Swarts,  Z.  1808,  259).~5.  The  mono-anilido 
is  heated  with  (3  mol.  of)  KOH  and  a  little 
water  for  1^  hours  in  the  water-bath.  The  aniline 
separates  out  and  is  removed  by  means  of  ether, 
tlie  acid  being  ppd.  by  means  of  SO|H^  (Anschiitz, 
A.  254,  130). —  0.  '  Oxy-tctric  acid,'  which  is 
formed  from  methyl-accto-acetic  acid  by  succes- 
sive treatment  with  bromine  and  alcoholic  potash 
(Demar^ay,  A.  Ch.  [5]  20,473),  is  identical  witli 
mcsaconic  acid  (Gorboif,  /.  B.  1887,005;  Cloiiz, 
Bl.  [3]  3,  598,  002). 

Preparation.— By  evaporating  a  mixture  of 
citraconic  anhydride  (10  pts.),  water  (22  pts.), 
and  cone.  HNO,,  (3  pts.),  until  red  fumes  begin 
to  appear.  The  product  is  crystallised  from 
water  (Fittig,  A.  188,  73). 

rropcrtics.—  Hlcndci-  needles  (from  water)  or 
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prisms  (from  alcohol) ;  si.  sol.  cold,  v.  sol.  hot, 
water.  V.  sol.  alcohol  and  ether.  May  be  sub- 
limed without  decomposition.  Its  molecular 
weight,  determined  by  llaoult's  method,  is  iden- 
tical with  that  of  citraconic  and  of  itaconic 
acid  (Paterno,  B.  21,  2157).  Mesaconic  acid  is 
slightly  coloured  by  FeClj,  and  the  solution 
when  boiled  yields  a  brown  gelatinous  pp.  which 
re  dissolves  on  cooling.  The  addition  of  more 
FeClj  prevents  its  re-dissolving.  Neutral  solu- 
tions of  mesaconates  give  a  brown  pp.  with 
FeCl.,,  insoluble  in  excess  of  the  reagent  or  when 
heated. 

Reactions. — 1.  Cone.  HIAq  at  160°  forms 
pyrotartaric  acid. — 2.  Sodium  amalgam  also  re- 
duces it  to  pyrotartaric  acid.  The  same  reduc- 
tion may  be  effected  by  zinc-dust  (Buttinger,  B. 
9,  1821). — a.  Bromine  has  no  action  in  the  cold 
(difference  from  citraconic  acid)  but  above  GO^  it 
combines,  forming  mesa-di-bi'omo-pyrotartaric 
acid  [170°]  (Kekule,  A.  Siq^pl.  2,  85).— 4.  Chlor- 
ine passed  into  water  in  which  mesaconic  acid 
is  suspended  forms  a  solution  which  when  eva- 
porated leaves  chloro-citramalic  acid  CjHjClO-, 
(chloro-oxy-pyrotartaric  acid).  The  same  acid 
is  formed,  together  with  tri-chloro-acetone,  by 
passing  chlorine  into  an  aqueous  solution  of 
sodium  mesaconato. — 5.  Does  not  combine  with 
HBr  in  the  cold,  but  by  prolonged  heating  with 
HBrAq  at  100°  or  140°  it  is  converted  into  citra- 
bromo-pyrotartaric  acid  ;  an  acid  that  is  formed 
also  by  the  union  of  HBr  with  citraconic  acid  in 
the  cold.  —  6.  When  repeatedly  heated  with 
fuming  HClAq  at  1G0°  it  is  converted  into  citra- 
chloro-pyrotartaric  acid  [130°],  which  is  decom- 
posed by  boiling  water  into  HCl  and  mesaconic 
acid  (Swarts). — 7.  The  electrolysis  of  potassium 
mesaconate  yields,  at  the  positive  pole,  CO.,  and 
allylene  (Aarland,  J.  pr.  [2]  6,  250  ;  7,  142).-- 
8.  AcCl  forms  citraconic  anhydride.  Mesaconic 
anhydride  has  not  been  obtained  (Petri,  B.  14, 
1630).— 9.  On  evaporating  a  solution  of  the 
aniline  salt  water  is  not  eliminated  from  the 
molecule  (difference  from  citraconic  acid). 

Salts.-NH.HA".  S.  12-5  at  15°.  Very 
small  prisms.— BaA"4aq:  monoclinic  crystals, 
more  sol.  water  than  barium  citraconate  and 
itaconate  (Petri,  B.  14,  1634).— BaH,A'.,2aq : 
pearly  hexagonal  plates. — CaA"aq.  S.  0  at  20°. 
Very  small  needles,  insol.  alcohol. — PbA"l^aq: 
deposited  in  the  cold  as  a  crystalline  pp.,  v.  si. 
sol.  water. — PbA"aq  :  deposited  from  a  hot  solu- 
tion as  an  amorphous  pp. — PbH.A"2  (dried  at 
100°).  Small  needles.— (HO.Pb),A"„:  ppd.  by 
adding  lead  subacetate  to  a  solution  of  sodium 
mesaconate  (Otto,  A.  127,  182).- CuA"2aq.— 
Ag.A" :  crystalline  pp.,  si.  sol.  water. — AgHA' : 
needles,  m.  sol.  hot  water. 

Methyl  ether  Me  A"  (205°  i.  V.).  S.  -8  at 
15°.  S.G.  ]i  1-1254  ;  ^  1-1138.  M.M.  1-154  at 
24°.  1-4564  at  1G°  (Gladstone)  ;  1-4570  at 
17°  (Knops,  A.  248,  195);  fi,,  1-4813  at  16° 
(Gladstone).  From  the  acid,  MeOH,  and  HCl 
(Perldn,  C.  J.  39,  556). 

Ethyl  ether  (22r  i.  V.).  S.G.  1-051; 
29  1-039  (Perldn);  "j"  1-04G8  (Knops,  A.  248, 
196).  M.M.  1-168  at  25°.  1-4433  ;  /i„  1-4727 
at  16°  (Gladstone;  cf.  Knops).  Formed  by  the 
action  of  alcohol  and  HCl  on  mesaconic  and  on 
citraconic  acids. 

Chloride  C:,lUCOC\).^    (80°  at  17  mm.). 


Prepared  by  the  action  of  PCl^  on  mesaconic 
acid  or  citraconic  anhydride  (Petri,  B.  14,  1634). 
Colourless  liquid. 

A^nide  C,B.fi.,{^R.;)2'  [177°];  colourless 
flat  crystals,  sol.  water. 

Anilide  C5H,0,(NHPh)., :  [180°] ;  flat  whita 
silky  needles,  sol.  alcohol  and  ether,  si.  sol. 
water.  Heated  to  268°  it  decomposes  into 
aniline  and  citraconanil  (the  phenylimide  of 
citraconic  acid)  (0.  Strecker,  B.  15,  1039). 

Mono-anilide  C3Hj(C0,H)(C0NHPh). 
[153°].  Formed  by  heating  citraconic  anhydride 
with  aniline  at  170°,  rectifying  in  vacuo  the  re- 
sulting phenylimide  (172°  at  12  mm.),  dissolving 
it  in  bai-yta-water,  ppg.  excess  of  barium  by  CO.^, 
and  then  adding  HCl  (Anschiitz,  A.  254,  133), 
Identical  with  the  product  which  separates  from 
an  aqueous  solution  of  acid  aniline  citraconate 
on  standing.  White  powder.  Converted  by 
heating  in  a  sealed  tube  with  KOH  into  mesa- 
conic acid. 

Constitution. — Mesaconic  acid  stands  to  citra- 
conic acid  in  the  same  relation  that  fumaric 
stands  to  maleic  acid.  This  is  shown  by  their 
behaviour  towards  Br,  HBr,  and  aniline,  and 
by  the  physical  constants  of  their  ethers. 
Hence  mesaconic  acid  is  methyl-fumaric  acid, 
while  citraconic  acid  is  methyl-maleic  acid. 
The  constitution  of  mesaconic  acid  will  there- 
fore be  known  as  soon  as  that  of  fumaric  acid 
has  been  satisfactorily  determined  [v.  Maleio 
acid). 

MESA-DI-BROMO-PYROTARTARIC  ACID  v, 

Dl-BI!03I0-PYl!0TAIiTAniC  ACID. 

TRIMESIC  ACID  C,H,0„  i.e. 
C„H.,(C0.,H)3  [1:3:5].  Benzcnc-s-tri-carhoxiilic 
acid.    Mol.  w.  210.    [c.  325°].    H.C.v.  7C8,.500. 
H.C.p.    767,600.      H.F.    285,400  (Stohmann, 
Kleber  a.  Langbein,  J.pr.  [2]  40,  140). 

Formation. — 1.  By  the  oxidation  of  mesi- 
tylene  or  mesitylenic  acid  by  chromic  acid  mix- 
ture (Fittig,  A.  141,  153).— 2.  By  the  oxidation 
of  uvitic  acid  (Baeyer,  Z.  1808,  119;  Fittig,  A. 
147,  301),  and  of  s-tri-ethyl-benzene  (Jacobsen, 

B.  7,  1435  ;  Friedel  a.  Balsohn,  Bl.  [2]  34,  036) 
by  chromic  acid  mixture. — 3.  One  of  the  pro- 
ducts obtained  by  heating  hydromellitic  or  iso- 
hydromellitic  acid  with  cone.  H.^SO.,  (Baeyer, 

A.  Suppl.  7,  40,  48).— 4.  By  heating  mellitic 
acid  with  glycerin  (Baeyer,  A.  160,  340). — 5.  In 
very  small  quantity  by  fusing  the  corresponding 
bromo- benzene  sulphonic  acid  with  sodium 
formate  (Bottinger,  B.  7,  1781).— 6.  By  fusing 
benzene  s-trisulphonic  acid  with  KCy,  and  sa- 
ponifying the  resulting  nitiile  with  KOH  (Jack- 
son a.  Wing,  Am.  9,  347). — 7.  From  di-sodium 
salicylate  C„H.,(ONa).COoNa  by  heating  in  a  cur- 
rent of  carbonic  acid,  converting  the  resulting 

C.  ,H.,(0H)(C0.,H)3  into  C„H,C1(C0,H).„  and  re- 
ducing with  zinc  and  dilute  acids. — 8.  By  the 
polymerisation  of  propiolic  acid,  which  takes 
place  to  some  extent  when  it  is  exposed  for  some 
weeks  to  sunlight,  air  being  excluded  (Baeyer, 

B.  19,  2185). — 9.  Trimesic  ether  is  formed  by 
the  action  of  sodium  upon  a  mixture  of  ethyl 
formate  and  ethyl  acetate;  formyl  acetic  ether 
HC0.CH2.C0,,Et  is  probably  first  formed  and 
subsequently  condensed  (Piutti,  B.  20,  537). 
When  mixtures  of  methyl  formate  and  ethyl 
acetate,  or  of  ethyl  formate  with  methyl  acetate 
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RTC  used  a  mixture  ot  ctliyl  ami  motliyl  trime- 
sates  is  obtained. 

Propcrtirs. — Coloiirlpss  prisms  (from  water"): 
partially  sublimes  before  melting.  M.  sol.  cold 
water  and  ether,  v.  sol.  hot  water,  v.  e.  sol. 
alcohol.  When  distilled  with  limo  it  yicld.s 
benzene. 

Baits. — NaH.A'"  :  plates, si.  sol.  cold  water. 
— Na,A"'. — KH.A'":  needles,  si.  sol.  cold  water. — 
CajA"^aq  :  nodules.— Ba3A"'._,aq  (dried  at  I'lO") : 
needles,  almost  insol.  cold,  v.  si.  sol.  boiling 
water  (ditTereuce  from  mcsitylenic  acid). — 
BaHjA"'.^4aq :  slender  hair-like  needles,  si.  sol. 
cold  water. —  Zn.|A"';2a(i :  glittering  prisms, 
almost  insc!.  cold  water. — Cu,A"'.2aq  (dried  over 
H.,SO,,).    Pale-blue  pp.— Ag.|A"'. 

'  Mcthijl  ether  Ue.,A"'-  [li3°].  Small  silky 
needles.  H.F.  ■2i9,506  (Stohmann,  J.  pr.  \2]  40, 
3.:;:!). 

Ethyl  ether  FA,k".  [13.3°].  Prepared  by 
adding  a  mixture  of  formic  and  acetic  ethers  by 
drops  to  twice  the  amount  of  ether,  in  which 
sodium  is  placed.  On  adding  dilute  H.,SO,  an 
oil  is  obtained,  which  gives  a  blue-violet  colour 
with  FeClj,  and  on  standing  in  a  desiccator  de- 
posits crystals  of  trimesic  ether  (Wisliconus,  B. 
20,  2930).  Long  glistening  prisms.  A  mixture 
of  this  ether  and  the  preceding  in  equal  propor- 
tions melts  at  105°  to  110°. 

Sulpho-trimesic  acid.  Amide. 
C,n,(S0,NH,)(C0,H)3.  Formed  by  oxidising  the 
amide  of  either  of  the  sulpho-mesitylcnic  acids 
with  KMnO,,  (Jacobseu,  A.  200,  203).— 
KU  A'"  2aq  :  crystalline  mass,  m.  sol.  water. 
Cone.  IICIAq  at  210°  gives  trimesic  acid,  NH,, 
and  II„SOj.  Potash-fusion  gives  oxy-trimesic 
acid. 

MESICERIN  V.  Tri-oxy-mesitylene. 

MESIDIC  ACID  V.  Uvinc  acid. 

MESIDINE  C„H„N  i.e. 
C,H.,(CH,),NH.,  [1:3:5:0].  Aviido-mcsitnlcnc. 
(2'2<J°)  (Ladenburg,  A.  170,  172).    S.G.  -903. 

Forviation.—  1.  15y  boiling  nitro-mcsitylene 
with  tin  and  HClAq  (Fittig  a.  Storer,  A.  147, 1).— 
2.  From  di-methyl-aniline  methylo-iodidc,  by 
heating  in  a  scaled  tube  at  335'^  (Hotmann,  B. 
6,  715  ;  8,  01). — 3.  By  heating  ?£-wi-xylidine  hy- 
drochloride or  c-7ra-xylidine  hydrochloride  with 
methyl  alcohol  at  300°  (Eisenberg,  B.  15,  1012  ; 
N.ating  a.  Forel,  B.  18,  2081).— 4.  By  heating 
aniline  hydrochloride  with  MeOH  at  300°  (Lim- 
pach,  B.  21,  040). 

Pntjiertics. — Liquid.  Gives  in-xyloquinone 
on  oxidation.  When  heated  with  MeOH  and 
IICl  for  forty-eight  hours  at  230°  it  yields  di- 
methyl-mesidine  (c.  215°).  ClCO.Kt  yields 
C,ll,,Mo,.NH.CO,,Et  [02°]  (Eisenberg,  iM5, 1010). 

Salts. — B'lICl:  feathery  crystals  or  prisms, 
V.  sol.  water  and  alcohol. —  B'.,H.,SnCl,.  Spar- 
ingly soluble  needles.— B'„H,,PtCl,".—B'.,H,G,Oj: 
plates,  si.  sol.  cold  water. 

Acetyl  derivative  C,,H.(CPI,):,NnAc. 
[■217'^].  Prisms  (from  alcohol).  May  be  sublimed. 

Bcmoyl  derivative  C,H„(CUl,)3NHBz. 
[201°].    Needles  (Seliack,  B.  10,'  1711). 

MESIDINE  SULPHONIC  ACID  0,n,,NSO., 
i.e.  C,;1I(N11,)(C1I,).,S0.,II  [0:1:3:5:4].  "  Ainido- 
vicsitijh'ne  sujplionic  acid.  From  nitro-mesityl- 
rue  snlphonic  acid  by  reduction  with  NH,,  and 
]LS  (Rose,  A.  104,  70).  Slender  prisms  or 
needles  (containing  aq)  (from  water),  v.  sol.  hot 


alcohol,  si.  sol.  cold  water.  Does  not  combine 
with  HCl  or  H.SO,.— BaA',, :  nodules,  m.  sol. 
cold  water.  MgA'.^  3aq. — ZnA'.^  5aij.  — l'bA'.,aii : 
crystalline  ;  v.  sol.  cold  water. — AgA'. 

MESITENE  LACTONE  v.  vol.  i.  p.  21  and 
Bromo-mesiten'e  lactone. 

TRI-MESITIC  ACID  v.  Pyridine  tri-carc- 
oxyIjIC  acid. 

MESITOL  C„Ft,.,0  i.e. 
C,H,_,(CII,)  ,(OH)  [1:3:5:0].  Oxy-mcsitylcne.  [09°]. 
(219'5°  i.  v.).    Obtained  from  mesidene  by  the 
diazo-  reaction,  and  by  fusing  mesitylene  sul- 
phonic  acid  with  potash  (Biedermann  a.  Ledonx, 

B.  8,  57,  250  ;  Jaeobsen,  A.  195,  208).  Crystals, 
V.  e.  sol.  alcohol  and  ether.  Volatile  with  steam. 
Insol.  NH.,Aq  and  aipieous  Na.^CO., ;  v.  sol. 
NaOHAq.  Not  coloured  by  FeCL,.  Forms  a 
sul phonic  acid,  which  has  an  easily  soluble 
barium  salt,  coloured  deeply  by  FeCl.,.  This  snl- 
phonic acid  yields  oxy-mesitylenic  acid  by 
potash-fusion. 

Methyl  derivative  C„H,(CH3)3(OCH,,). 
(c.  202°).  Liquid.  Bromine  gives  a  bromo-de- 
rivativc  [80°].    V.  Ajiido-  and  Bromo-mesitol. 

MESITONIC  ACID  C  H,,.©,  or 
(CI1,),C(C0,,H).C1I,.C0.CH3  (?)'.  D!.-a-mcthyl-l3. 
acetyl-propionic  acid.  [74°]  (Anschiitz).  [90°] 
(P.).  (138°  at  15  mm.).  (230°-240°)  at  700  mm. 
Prepared,  together  with  an  acid  (C^Hi^NO,)  and 
phoronic  nitrile  (G||H|„N.^O.,),  by  boiling  the  pro- 
duct of  the  action  of  gaseous  HCl  on  acetone, 
with  alcoholic  KCN.  In  this  reaction  the  sub- 
stance first  formed  is  probably  the  chloride 
(CH:,),CC1.GH,.G0.CH„  which  by  KCN  would  give 
the  nitrile  of  mesitonic  acid  (Pinner,  B.  14, 1071). 
Plates  or  prisms.  Sol.  water,  alcohol,  ether,  and 
benzene,  si.  sol.  petroleum-ether.  Its  salts  are 
V.  e.  sol.  water.  On  distillation  it  sijlits  otf 
water,  forming  mesito-lactone  G;H|„0.,.  Yields 
di-niethyl-malonic  acid  on  oxidation  with  HNO., 
(Anschiitz,  A.  247,  103).  On  reduction  it  yields 
the  lactone  of  7-oxy-di-a-methyl-valeric  acid 
(CH,),C.CH,.CHMo.O."CO  [52°]. 

Ethyl  ether  C,H,„(OH).CO,Et.  (210°). 
Colourless  liquid. 

Acetyl  derivative  of  the  ethyl  ether 

C,  H,„(OAc).CO.,Et.  (200°).  Liquid  (Pinner,  B. 
15,  578). 

Phenyl  hydraeide 
PhHN,:CMe.Cli,.CMe,.CO,H.    [121-5°].  Small 
prisms  (from  benzene  or  dilute  alcohol).  On 
boiling  with  a  few  drops  of  HClAq  it  yields  crys- 
talline C,,,H„N,0  [84°]. 

Compound  with  Hy drogen  Cyanide 

C,H„NO,  i.e.  ch;>C-CH,-C<^  J'jj  . 

OC  NH 

Me^itylic  acid.  [174°].  Prepared,  together 
with  mesitonic  acid  and  phoronic  nitrile,  by 
boiling  the  product  of  the  action  of  HCl  on 
acetone  with  alcoholic  KCN.  In  this  reaction  it 
is  probably  formed  by  the  aildition  of  HGN  to 
mesitonic  acid  or  its  nitrile  (Simpson,  A.  148, 
351  ;  Pinner,  73. 14, 1071  ;  15,  5S0).  Distils  un- 
dcconiposed  at  a  high  temperature.  Large  flat 
prisms  (containing  ac|).  Very  stable  body. 
Forms  easily  soluble  salts.  By  heating  witli 
HCl  to  140°  CO.,  and  NH,  are  sjilit  off.  Heated 
with  concentrated  H.SO^  to  150°  it  is  converted 
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into  mesitonic  acid.  On  oxidation  with  KMnO^ 
in  acid  solution  it  giveB  di-methyl-succinimide 
and  di-metliyl-malonamic  acid  [107^]. 

Ethyl  ether  A'Et.  [90^].  Colourless 
prisms.    Sol.  alcohol  and  in  acid,  si.  sol.  water. 

Amide  C„H,jN.,0.„  ['222°].  Colourless  crys- 
tals.   Sol.  water  and  alcohol. 

Mesito-lactone  CjHmOj  i.e. 
(CH3),.C.CH:C.CH3 

I  I  .  Lactone  of  Oxy-hepicnoio 
CO— 0 

acid.  [^i^].  (167°).  Prepared  by  distillation 
of  mesitonic  acid  (Pinner,  B.  15,  579).  Large 
colourless  prisms,  si.  sol.  water.  Neutral  body. 
By  boiling  with  KOH  it  is  reconverted  into  mesi- 
tonic  acid.    It  combines  with  bromine, 

MESITYL.  This  name  was  given  by  Kane 
(P.  44,  470)  to  a  radicle  C3H5,  of  which  he  sup- 
posed acetone  to  be  the  hydroxide  and  IMesitvl 
OXIDE  (g.  V.)  the  oxide.  More  recently  it  has 
been  employed  to  denote  both  s-di-methyl- 
benzyl  and  s-tri-methyl-phenyl. 

MESITYL  ALCOHOL  v.  a'-OxY-MESiTYLENE. 

MESITYL  BROMIDE  v.  Bromo-mesitylene. 

MESITYLENE  C,H,,,  i.e.  C,H.,Me3  [1:3:.5]. 
s-Tri-mcthyl-bemcne.    Mol.  w.  120.  (164-5°) 

(Schiff,  A.  220,  94),  S.G.  -8694  (S.) ;  f  -8558 
(Bruhl,  A.  200,  190).  C.E.  (9-8°  to  164-5") 
•001169  (S.).  V.D.  4-4  (obs.  aqd  calc,).  S.V, 
162-4  (Schiff);  162-2    (Kamsay).    ^1^5=  1-5015. 

=  65-75  (B.).  H.C.  =  1,251,660  [C,0.,  =  94,000; 
n.,,0  =  69,000]  (Stohmann,  J.  pr.  [2]  35,  41)  ; 
1,282,310  (Thomsen,  Th.  4,  63).  H.F.p.  =  490. 
H.F.v.=  -2410  (Th.). 

Occurs  in  coal-tar  oil  (Fittig  a.  Wackenroder, 
A.  151,  292  ;  Jaoobsen,  A.  181,  179  ;  B.  9,  250  ; 
10,  855).  It  is  also  one  of  the  jjroducts  of  the 
manufacture  of  oil-gas  (Armstrong,  C.  J.  49,  74). 
Occurs  in  all  kinds  of  petroleum  (American, 
Eussian,  &c.)  (Engler,  B.  IS,  2234). 

Formation. — 1.  By  distilling  acetone  with 
H.SO^  (Kane,  P.  44,  474;  Hofmann,  G.  J.  2, 
lOi ;  Cahours,  C.  B.  24,  255 ;  C.  J.  3,  17).— 
2,  By  the  action  of  H_,SO^  on  allylene  (Fittig  a. 
Schrohe,  B.  8,  17). — 3.  By  treating  toluene  with 
MeCl  in  presence  of  AICI3,  iff-cumene  being  also 
formed  (Friedel  a.  Crafts,  A.  Ch.  [6]  1,  461 ; 
Ador  a.  Eilliet,  B.  12,  329). 

Preparation.  — 1.  By  mixing  180  g.  acetone 
■with  300  g.  sulphuric  acid,  allowing  to  stand  for 
an  hour,  then  distilling  gently,  using  a  current 
of  steam  at  the  end  of  the  operation.  The  yield 
is  40  g.  (Varenne,  Bl.  [2]  40,  206).— 2.  H.SO^ 
(2  vols.)  diluted  with  water  (1  vol.)  is  slowly 
added  to  a  mixture  of  crude  acetone  (2  vols.)  and 
sand.  After  24  hours  the  mixture  is  distilled. 
The  oil  thus  obtained  is  washed  with  aqueous 
NaOH  and  rectilied  (Fittig  a.  Briickner,  A.  147, 
42). — 3.  The  fraction  of  coal-tar  oil  boiling  be- 
tween 160°  and  168°  is  agitated  with  H_,SO|  and 
the  resulting  sulphonic  acids  converted  "first  into 
Ba  salts  and  then  into  Na  salts.  The  Na  salts 
are  then  treated  with  PCI5,  and  the  resulting 
chlorides  converted  into  amides  by  NHjAq.  On 
crystallising  from  alcohol,  the  ^Iz-cumene  sul- 
phonamide  separates  first,  and  then  mesitylene 
Bulphonamide.  The  mesitylene  sulphonamide 
is  then  heated  with  cone.  HGlAq  at  100°  (Jacob- 
sen). — 4.  The  sulphonic  acids  of  ilz-cumene  and 
of  mesitylene  may  also  be  separated  by  heating 


with  HClAq  at  100°  for  1  hour,  when  mesitylene 
sulphonic  acid  is  decomposed  into  mesitylene 
and  H._,SOj,  while  il'-cumene  sulphonic  acid  is 
not  affected  (Armstrong,  B.  11,  1097).— 5.  When 
steam  is  passed  through  a  heated  solution  of 
mesitylene  sulphonic  acid  in  dilute  H^SO^,  hy- 
drolysis into  mesitylene  and  H^SOj  begins  as 
soon  as  the  temperature  reaches  100°  (Arm- 
strong a.  Miller,  C.  J.  45,  148). 
Properties, — Light  oil. 

Reactions. — 1.  Br  and  CI  form  crystalline 
substitution-products. — 2.  Fuming  HNO3  mixed 
with  fuming  H^SO^  forms  tri-nitro-mesitylene. 

3.  Boiling  dilute  HNO3  oxidises  it  to  mesitylenio 
acid  and  uvitic  acid   (Fittig,  A.  141,  142). — 

4.  ICCr.^0,  and  H.SOj  yield  acetic  acid  (Fittig). 
6.  KMnOj  oxidises  it  to  uvitic  and  trimesic  acida 
(Jacobsen,  A.  184,  191). — 0.  When  heated  with 
AICI3  in  a  current  of  HCl  it  yields  MeCl  and 
i;i-xylene,  toluene,  and  benzene  (Jacobsen,  B.  18, 
312). — 7,  Mel  in  presence  of  AICI3  yields 
(1,  2,  4,  5)-tetra-methyl-benzene  (durene)  (Bar- 
bier  a.  Eoux,  Bl.  [3]  2,  4). — 8.  Benzoyl  chloride 
and  AICI3  at  100°  form  benzyl-mesitylene  (q.  v.). 
9.  Benzoyl  chloride  in  presence  of  aluminium 
chloride  forms  phenyl  tri-methyl-phenyl  ketone 
C„H..C0.C^H,Me3  [36°]  and  the  compounds 
(C,H,.C0).,C,HMe3  [117°]  and  (C,H,C0)3C,Me, 
[215°]  (Louise,  4.  Ch.  [0]  0,  200).— 10.  PCI5  at 
180°  gives  a  small  quantity  of  C,H3(CH,C1)3 
(Colson  a.  Gautier,  Bl.  [2]  45,  6),— 11.  Mesitylene 
is  very  readily  attacked  by  lialogens.  In  the 
dark,  mono-  di-  or  tri-  (('so) -bromo-mesitylene 
(C.HjMe^Br,  C„HMe3Br,  and  C,,Me  .Bra)  are  formed 
according  as  1,  2,  or  3  mols.  of  bromine  are  em- 
ployed. Clilorine  acts  similarly.  The  presence 
of  iodine,  though  not  required,  does  not  effect 
the  reaction.  At  the  boiling-point  the  bromine, 
as  usual,  enters  the  side-chains,  1  mol.  Br 
forming  w-bromo-mesitylene  (mesityl  bromide) 
C,.(CH3),CH,,Br  melting  at  [38°].  Direct  snn- 
shine,  which  usually  acts  like  heat,  in  the  case 
of  mesitylene,  owing  to  the  great  tendency  to  dis- 
placement of  the  nucleal  hydrogen,  produces  a 
diiferent  result ;  (fso)-mono-bromo-mesitylene  is 
first  produced  but  is  partly  attacked  by  the 
rest  of  the  bromine  forming  the  liquid  p-u-Ai- 
bromo-mesitylene  (jj-bromo-mesityl-bromide)' 
C,H,,(CH3),Br(CH,Br)  [5;3:4:1].  If  eso-bromo- 
mesitylene  be  exposed  to  further  bromination  in 
sunshine,  the  reaction  proceeds  normally,  pro- 
ducing p-oi-di-bromo-mesitylene  (as  above),  and, 
on  farther  action,  p-a)|-aj.,-tri-bromo-mesitylena 
C,H„(CH,)Br(CH,Br).  [5:4:3:1]  melting  at  [122°] 
(Schramm,  B.  19,  212).— 12.  When  a  10  p.c. 
solution  of  mesitylene  in  CS.^  is  mixed  with  a 
similar  solution  of  chromyl  chloride  CrO  .Cl.a  pp. 
(C.jH3Me3)(CrO.^Clo)  is  obtained  which  when  de- 
composed by  water  yields  di-methyl-benzoic 
aldehyde  (221°),  which  is  oxidised  by  air  to 
mesitylenic  acid  (Etard,  C.  R.  97,  909).— 13.  The 
diacetyl  derivative  of  ortho-formic  aldehyde  ( 1  pt.) 
mixed  with  mesitylene  (1  pt.)  and  HOAc  (10  pts.) 
condenses  on  adding  a  mixture  of  HOAc  (10  pts.) 
with  an  equal  volume  of  H.SOj ;  and  after 
24  hours  crystals  of  (C^H,Me3)JCH,  [130°]  sepa- 
rate. The  formation  of  this  body  may  be  used 
as  a  test  for  mesitylene,  a  mixture  of  methyl 
alcohol  and  CrO,  in  HOAc  being  used  instead 
of  CH,(OAc),  (Baeyer,  B.  5,  1094 ;  0,  220). 

Constitution.— 'iha  explanation  of  the  for- 
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mation  of  incsitylene  by  con<lonsation  of  acetone 
was  first  given  by  Baeyer  (.'I.  1-10,  iJOO).  Tliat 
llie  three  methyls  are  symmetrically  situated  in 
the  benzene  nucleus  would  appear  from  the 
existence  of  only  one  mono- derivative  derived  by 
displacing  an  atoTii  of  hydrogen  in  the  nucleus, 
e.g.  there  is  only  one  nitro-mesitylcne.  A 
systematic  proof  of  tlie  symmetry  of  mesitylene 
has  been  given  by  Ladenburg  (A.  17'.),  103).  lie 
prepares  in  succession  C,.Me.,(NO„)(NO„)H, 
C,Me3(N0.,)(NH,.)H,  C,Mc,(NO.,)(NH..)(NO„),  knd 
C,,Me;,(NO,,)II(Nb,).  Since  the  last  di-nitro- 
mesitylene  is  identical  with  the  first,  the  second 
and  third  hydrogen  atoms  arc  similarly  situated 
in  the  nucleus.  Again,  from  the  above  nitro- 
mesidino  C,Me,(NO,,)(NH,)II  Ladenburg  ob- 
tained C^Me.,(NO.,)nil  and,  by  reducing  this, 
mesidine  CjMe,(Nn.,)HH.  Nitro-mesidine,  ob- 
tained by  nitrating  G„Me,(NH.,)HH,  must  be  either 
C,.Me.,(NIL)(NO,)H  or  C„Me,(NH,)H(NO,).  But 
since  it  has  been  shown  that  the  second  and 
third  atoms  of  hydrogen  are  similarly  situated, 
these  two  forrnuhe  are  identical.  And  since 
the  nitro-mesidine  is  found  to  be  identical  with 
the  C„Me,(NO.,)(NH..)H  prepared  from  the  di- 
nitro-mesitylone  C„Me.,(NO.,)(NO.,)H,  it  follows 
that  the  first  and  second  atoms  of  hydrogen  are 
similarly  situated.  Hence  all  throe  atoms  of 
hydrogen  are  similarly  situated,  and  the  formula 
Will  be  C,;Me,lI,  [1:3:5J. 

Mesitylene  hexahydride  C,,H|s  i.e.  C,.Me,,H.,. 
(c.  137"^).  Obtained  by  heating  mesitylene  with 
PH,I  at  280°  (Baeyer,  Z.  [2]  5, 320  ;  A.  155, 273). 
Oil,  smelling  like  petroleum.  Converted  by  pro- 
longed heating  with  fuming  HNO3  into  tri-nitro- 
mesitylene. 

References. — Di-amido-,    Bf.ns^yl-,  Bromo-, 

BUOMO-NITRO-,  BkOMO-OXY-,  CuLORO-,  Ul-CIILOIIO- 
lillOMO-,  CnLORO-NITEO-,    NiTUO-,  NlTRO-BENZYI,-, 

])i-oxY-  and  Tri-oxy-  mksitvlene.  V.  also 
Mesimne,  Mhsitol,  and  Azo-  cowpounds. 

MESIIYLENE-DIAMINE  v.  Di-amido-mesi- 
TTLENn;  vol.  i.  p.  Kii;. 

MESITYLENE  CARBOXYLIC  ACID  v.  (;8)- 

JsO-tUJHNIC  ACln. 

MESITYLENE  GLYCOL  v,  Di-oxy-mesityl- 

ENE. 

MESITYLENE    PHTHALOYLIC    ACID  v. 

Phenyl  Tui-MExiiYL-pnENYL  ketone  carboxylic 

ACID. 

MESITYLENE  SULPHINIC  ACID 

C,H,Me,.SO,,n  [1:3:5;0].  [ll'J '].  Formed  by 
adding  a  mixture  of  sodium-amalgam  and 
C,.H.Me  ,S0„C1  to  a  dry  mixture  of  benzene  and 
toluene,  and  decomposing  the  resulting  pulpy 
mass  with  HCl  (Holtmeyer,  Z.  1807,  080).  Fan- 
siiapod  groups  of  needles. — PiaA',  raq. — AgA'. 

MESITYLENE  SULPHONIC  ACID  C„H,.,SO,, 
i.r.  C,H.,Me,,SO,II.  [e.  77  'J.  Formed  by  dis'- 
Rolving  mesitylene  in  warm  H.,SO,  (Hofmann, 
C.  J.  2,  113  ;  Jacobsen,  A.  110,  85  ;  181,  185; 
P.eilstein  a.  KOgler,  A.  137,  317  ;  Fittig,  J.  18(;0, 
010;  Z.  [21  i,  583).  Trimetric  six-sided  tables 
(eontaining  2rt(i)  (Rose,  Z.[-i]  0,  311;  A.  lOt, 
53;  Bodewig,  /.  1879,  737).  Decomposed  by 
distillation  with  dilute  H._.SO,  into  mesitylene 
and  H,.S04,  the  hydrolysis  beginning  at  100° 
(Armstrong  a.  Miller,  G.  J.  45,  148).  Gives 
nicsitol  on  potash-fusion  (Jacobsen,  A.  105, 
205). 

Salts. -  KA' a(i.    Roundish  groups  of  silky 


lamina'.  S.  It  at  12''.— NIT  A' aq.  [250"]. 
Plates,  V.  sol.  water  and  alcohol.-  Ca.\'.,5a(i : 
elllorescent  crystals. — BaA'.,  'Jixq.  S.  0-0  at  18 
5-5  at  11-5=.— SrA'._,7aq.— MgA'.,Oaq.— CoA'.,Oaci: 
flesh-coloured  laminre,  v.  sol.  water  and  alcohol. 
— CuA'._.4aq.  Pale-green  laniinic.  S.  0  at  10'^. — 
PbA'.,  9aq.    Pearly  plates.    S.  15  at  20°. 

Chloride  C„H,Me,,SO.,CI.  [57°].  Wedge- 
shaped  tables  (from  ether),  insol.  water,  v.  sol. 
alcohol  and  ether  (Holtmeyer,  Z.  1807,  080). 

Amide  C,H.,Me3S0.NH„.  [142°].  S.  -033  at 
0°  ;  -51  at  100°.  S.  (83  p.c.  alcohol)  5-5  at  0 ' ; 
114  at  78°.  Fibrous  mass  (from  alcohol)  or 
hair-like  needles  (from  ether).  May  be  oxidise(l 
to  C„II„Me(CO.,H)...SO„NH.,  and  an  acid 
C,H,Me,(COJI).SO,NPI„  and  the  anhydride  of 

an  isomeric  acid  C^H,Me.,<^^Q->NI-I    (Hall  a. 

Remsen,  Am.  2,  130;  Emerson,  Am.  8,  208). 

Imidc  (C,,HJIe,SO.,).,NH.  [124°].  Formed 
by  heating  the  amide  with  a  little  HCl  in  a 
sealed  tube.  Long  needles,  m.  sol.  hot  water,  sol. 
NaOHAii,  and  rcppd.  by  HCl. 

Mesitylene  disulphonic  acid  C„HMe,j(SO,II) ,. 
Formed  by  dissolving  mesitylene  (1  pt.)  in 
fuming  H.SO^  (10  pts.)  and  adding  P.,0,,  (3  pts.), 
the  temperature  being  kept  low  during  tlie  opera- 
tion (Barth  a.  Herzig,  M.  1,  807).  Deliquescent 
needles.  Gives  oxy-mesitylenic  acid  on  potash- 
fusion.  —  K,A"  2aq.  —  Na.A"  l^^aq  :  •  needles.  — 
BaA"  3aq  :  needles. — CuA"  (dried  over  H^SO J : 
greenish-white  needles. 

licfcrcnee. — BnoMO  -  mesitylene  sulpiionio 

ACID. 

MESITYLENIC  ACID  C„H,„0.,  i.e. 
CH,Me.CO..H.    Di-vict.hyl-beuio!c  acid.  Mol. 
w.   150.     [100°].    H.C.v.   1,081,300.  H.C.p. 
1,085,200.    H.F.  105,800  (Stohmann,  Kleber,  a. 
Langbein,  J.  pr.  [2]  40,  135).  Colourless  plates. 

Formation. — 1.  By  boiling  mesitylene  with 
dilute  HNO,,  (1  vol.  of  S.G.  1-4  and  2  vols,  water) 
for  18  hours.  The  product  is  distilled  with 
steam,  boiled  with  a  little  tin  and  HCIAq  to  re- 
move a  nitro-  compound,  and  crystallised  from 
alcohol  (Fittig,  A.  141,  144  ;  F^ittig  a.  Briickner, 
Z.  [2]  4,  41)3  ;  A.  147,  45).— 2.  By  boiling  .s-di- 
methyl-ethyl-benzene  with  nitric  acid  (S.G.  1-1) 
(Jacobsen,  B.  7,  1430 ;  Wroblewsky,  B.  9,  495). 
3.  By  passing  CO  over  a  mixture  of  NaOEt  and 
NaOAc  at  205°  ;  or  by  heating  such  a  mixture 
with  zinc-dust  (Geuther  a.  FrOhlich,^.  202,  310). 

Properties. — Monoclinio  crystals  (from  alco- 
hol) ;  v.  si.  sol.  water,  v.  sol.  alcohol.  Sublimes 
below  its  melting-point.  Distillation  with  limo 
yields  7«-syleno.  Chromic  acid  mixture  oxidises 
it  to  triniosic  acid. 

Salts NaA'  (dried  at  130°).  V.  sol.  water 
and  alcohol. — CaA'.^  ^aq.  Not  more  soluble  in 
hot  than  cold  water.  —  BaA'.^ :  silky  prisms. — 
MgA'.jSaq:  groups  of  monoclinic  prisms. — 
ZnA'.,  (dried  at  130°) :  laminm  or  needles,  si.  sol. 
water.- MnA',,.— NiA'.,  (dried  at  130°).— AgA',. 
Minute  needles,  sol.  hot  water. — AgA',  aq  (Hall 
a.  Remsen,  Am.  2,  130). 

Rthyl  ether  EtA'.  (241°).  Heavy  oil; 
solidifies  below  0°. 

/liui(/c  C„H,Me,.CONH,.  [133°].  Needles; 
V.  si.  sol.  cold  water. 

Ecfcrenccs. — Amido-    bromo-,  and  ci.'i.oiio. 

MESITYLENIC  ACID. 


234 


MESITYLENIC  OLYCOL. 


MESITYLENIC  GLYCOI  v.  Di-oxt-mesittl- 

ENE. 

MESITYLENIC  GLYCERIN  v.  Tri-oxy-me- 

SITYLENE. 

MESITYLIC  ACID  v.  compound  of  Mesitonic 
ACID  with  HCy. 

MESITYL    MEECAPTAN    v.  Tki-methtl- 

-THENYL  IIERCAPTAN. 

MESITYL  OXIDE  C,H,„0  i.e. 
(CH.()2C:CH.C0.CH.,.    Methyl  isohutcnyl  ketone. 
Isopropylidene-acetone.      (182°)    at    751  mm. 
b.G.  =f  -8578.  Mi>  1-4440.  V.D.  3-07  (calc.  3-39). 
Boo  49-7  (Kanonnikoff,  J.pr.  [2]  31,352). 

Formation.— 1.  One  of  the  products  of  the 
action  of  H.SOj  on  acetone  (Kane,  P.  44,  476). 
2.  Together  with  jshorone  by  leaving  acetone  tor 
several  weeks  in  contact  with  quicklime  (Fittig, 
.A.  110,  32).— 3.  One  of  the  products  of  the  ac- 
tion of  ZnEt.,  or  ZnMe.,  on  acetone  (Pawlow,  B. 
9,  1311;  ^.'188,  130).'— 4.  In  small  quantity, 
together  with  other  bases,  by  distilling  diaceton- 
amine  (Heintz,  A.  174,  133;  181,  70;  B.  8, 
89). — 5.  By  boiling  with  lime  the  lactonic  pro- 
ducts of  condensation  of  aceto-acetic  ether 
(Hantsch,  A.  222,  21).— 6.  By  boiling  acetyl 
chloride  with  acetone  (Beilstein  a.  Wiegand,  Bl. 
[2]  38,  107).  -  7.  Among  the  products  of  the  dis- 
tillation of  glycerin  with  BaO  (Destrem,  A.  Ch. 
[5]  27,  5). 

Preparation. — Acetone  is  saturated  with  HCl 
and  then  left  to  itself  for  a  fortnight.  The  pro- 
-duct  is  mixed  with  water,  and  the  heavy  oil,  con- 
taining hydrochlorides  of  mesityl  oxide  and 
phorone,  decomposed  by  alcoholic  or  cone, 
aqueous  KOH,  and  distilled  with  steam.  The 
product  is  fractionally  distilled  (Baeyer,  A.  140, 
297). 

Properties. —  Oil,  smelling  like  peppermint ; 
insol.  water,  miscible  with  alcohol  and  ether. 

Reactions. — 1.  Boiling  dilute  sulphuric  acid 
forms  acetone.  Cone.  H.^SO,,  gives  mesitylene 
(Claisen,  B.  7,  1168).— 2.'  Boiling  dilute  nitric 
acid  yields  acetic  and  oxalic  acids. — 3.  KMnO^ 
oxidises  it  to  acetic  and  oxy-isobutyric  acid  (Pin- 
ner, B.  15,  591). — 4.  Slowly  combines  with 
NaHSO.,  forming  NaC„H,|SO,  aq,  the  sodium 
salt  of  methyl  isobutyl  ketone  sulphonic 
acid  CH3.CO.CH,.CMe,.S03H,  which  is  decom- 
posed by  cone.  NaOHAq  regenerating  mesityl 
oxide  (Pinner,  B.  16,  1727).  — 5.  Bromine  a.cis 
violently.  But  when  it  is  added  to  a  solution 
of  mesityl  oxide  in  CS._,  oily  CaH,„Br20  is  formed. 
This  can  be  distilled  with  steam,  but  in  the  dry 
state  soon  gives  off  HBr. — 0.  A  solution  in  dilute 
alcohol  is  strongly  attacked  by  sodium-amalgam 
and  water  then  ppts.  a  heavy  oil  CijHj^O 
'  mesitic  ether  '  or  '  mesitic  camphor  '  (c.  215°) 
smelling  like  camphor.  A  small  quantity  of  a 
solid  [110°-120°]  is  also  formed  (Claisen,  ^.180, 
7).— 7.  PCI,  forms  '  mesityl  chloride  '  C„H,„C1„, 
which  separates  on  adding  water  as  a  heavy  oil, 
smelling  like  oil  of  turijentine.  It  resinifies  on 
exposure  to  air,  and  is  decomposed  by  distilla- 
tion over  KOH,  baryta,  or  lime  into  HCl  and 
C„H„C1,  a  liquid  (130")  smelhng  like  turpentine. 

8.  Ammonia  forms  diacetonamine  C,-H|,,NO. — 

9.  Hydriodic  acid  forms  a  heavy  oil  C,,H||IO 
decomposed  by  alcoholic  KOH  into  HI  and 
mesitylene  (Pawlow,  A.  188,  138). -10.  HCl 
passed  into  a  mixture  of  mesitylene  and  benzoic 
aldehyde  forms  C^H,.CO.CH:CHPh  (Claisen  a. 


Claparede,  B.  14,  319).— 11.  "With  acctamtde 
and  ZnCU  it  forms  oxy-tri-methyl-pyridine  di- 
hydride  (Canzoneri  a.  Spica,  G.  14,  349  ;  B.  19, 
8i8;  c/.  Engler  a.  Kiehm,  B.  19,  40).— 12.  With 
amyl  nitrite  and  alcoholic  NaOEt  it  forms  the 
nitroso-  derivative  CMe2:CH.C0.CH:N0H,  crys- 
tallising in  colourless  prisms  [102°]  (Claisen  a. 
Manasse,  B.  22,  529). 

Oxim  C,H,,NO  i.e. 
(CH,),C:CH.'C(N.0H).CH,.  (c.  185°).  Formed  by 
the  action  of  hydroxylamine  on  mesityl  oxide 
(Nageli,  B.  16,  495).  Oil.  Sol.  alcohol,  ether, 
benzene,  CS,,,  ligroin,  alkalis  and  acids.  On 
warming  with  acids  it  is  resolved  into  its  con- 
stituents. 

MESOCAMPHORIC  ACID  v.  CAJirnoKic  Acm. 

MESORCIN-y.  Tri-metiiyl-resoucin. 

MESOTARTAEIC  ACID  v.  Tartaric  acid. 

MESOXALIC  ACID  C,H,0,aq  i.e. 
C0..H.C0.C0.,H  +  aq     or  C0.,H.C(0H),,.C0..H 
(Petrieff,  B.  11,  414).    Mol.  w.  136.  [115°] 
(Deichsel);  [108°]  (Bottinger,  A.   203,  140); 
[120°]  (Fischer). 

Formation. — 1.  Together  with  urea,  by  boil- 
ing alloxan  or  alloxanic  acid  with  baryta.  The 
resulting  Ba  salt  is  recrystallised  and  decom- 
posed by  H.,S04  (Liebig  a.  Wohler,  A.  26,  298 ; 
Svanberg,  B.  J.  27,  165 ;  Deichsel,  B.  B.  1864, 
587). — 2.  By  treating  amido-malonie  acid  with 
iodine  and  water  (Baeyer,  A.  131,  298). — 3.  By 
boiling  di-bromo-malonamide  CBr.,(CO.NH.,), 
with  precipitated  Ag.O  (Freund,  17',  782).— '4l 
By  boiling  di-bromo-malonio  acid  with  baryta- 
water  (Petrielf,  J.  R.  10,  72). -5.  By  heating 
caffuric  acid  with  concentrated  aqueous  lead 
subacetate  (E.  Fischer,  A.  215,  283). 

Properties. — Very  deliquescent  prisms,  melt- 
ing without  loss  of  aq.  M.  sol.  alcohol  and 
ether,  v.  e.  sol.  water.  Its  concentrated  aqueous 
solution  decomposes  above  80°  into  CO.,,  gly- 
collic,  oxalic,  and  glyoxylic  acid  (Bottinger, 
A.  203,  138).  With  acetates  of  Ba  and  Pb  it 
gives  floccuient  pps.  gradually  becoming  crys- 
talline. In  neutral  solutions  CaCl,  and  BaCL 
give  pps.    It  reduces  hot  ammoniacal  AgNOj. 

Reactions. — 1.  H.^S  passed  into  an  aqueous 
solution  to  which  silver  oxide  has  been  added 
forms  thio-glycollic  acid  CH,(SH).CO,H  and 
thio-di-glycollic  acid  (sulphido-diacetic  acid) 
^(GH.^.C0.J1)^  (Bottinger). — 2.  Sodium  amalgam 
acting  on  its  dilute  aqueous  solution  forms  tar- 
tronic  acid  CO,H.CH(OH).CO,H.-  3.  Silver  mes- 
oxalate  boiled  with  water  yields  CO.^,  oxalic  acid, 
and  silver. — 4.  Urea  at  100°  gives  allantoin 
C4H,,Nj03. — 5.  Hydroxylamine  yields  the  oxim 
which  is  identical  with  nitroso-malonic  acid. 

Salts.  —  [A"  =  G,0,].— (NHJ,A":  granular 
crystals  turning  red  in  air  (i3eichsel ;  cf.  Engel, 
C.  R.  93,  628).— (NH,),A"aq.  Obtained  by 
evaporation  in  vacito  over  H.SO,. — Needles 
(Petrieff). — Na.A"aq :  thin  laminif,  v.  sol. 
water. — CaA"aq  :  white  jap.  insol.  dilute  acetic 
acid.— CaA"4aq  (dried  at  100°)  (Petrieff).— 
BaA"aq  (dried  at  110°).  White  crystalline 
powder,  v.  si.  sol.  water. — BaA"l'aq. -BaA" 
(dried  at  180°).— (HO.Pb)oA" :  ne'arly  insol. 
water. — Ag,,A"aq  :  amorphous  pp.  changing  to 
minute  needles.    Explodes  when  lieated. 

Ethyl  c/7tcrEt,A"aq.  From  the  silver  salt 
and  EtI.'  Oil. 
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Di-acpfyl  derivative  of  the  ethyl 
ether  (CO.,Et)„C(OAc).,.  [145°].  From  the  ether 
(1  mol.)  and  AcCl  (2  mols.)  at  100°  (P.).  Lons 
needles.  Partially  decomposed  by  fusion  and 
by  solution  in  water. 

Di-acetyl  derivative  C(OAc).,(CO.,H).,. 
[130°].  From  (C02Et).,C(0Ac),  and  dilute  alco'- 
holic  KOH.  Needles.  Its  alkaline  salts  are  v.  sol. 
water ;  its  silver  salt  Ag.jC;H^O„  is  an  insoluble 
powder. 

A^nide  C(OH),(CONH,),.  Deliquescent 
tables,  which  turn  red  in  the  air. 

Ph  enyl-hydrazide 
PhHN,:C(CO,n),.  [158°-1G4°J.  From  mesoxalic 
acid   and  phenyl-hydrazine  hydrochloride  in 
dilute  acid  solution   (Elbcrs,  A.  227,  355). 
Crystals. 

I'hcnyl-hydrazide  of  the  Nitrile 
PhHN,:C(CN).,.  [135°].  May  be  formed  from 
the  oxim-phenyl-hydrazide  of  glyoxylyl-cyanide 
HO.N:CH.C(N,_,HPh).CN  by  dissolving  in  POCl„ 
heating  with  PC1-,  pouring  into  ice,  and  treating 
the  crystals  with  ether  and  alkali  (Von  Pech- 
niann  a.  Wehsarg,  B.  21,  3001).  Yellow  needles 
(from  ether-ligroin).  Turns  brown  at  120°. 
Sol.  hot  water,  alkalis,  and  the  usual  menstrua. 
Cone.  H.^SO,  forms  a  blood-red  solution  not 
changed  by  FeClj.  On  warming  with  cone. 
IIClAq  it  forms  yellow  needles  of  CjE^N^O 
[245-]. 

MESOXALIC  ALDEHYDE  CHO.CO.CIIO. 

O  r  t  m  HON:CH.CO.CH:NOH  or 
ON.CH,,.CO.CH.,.NO  v.  Di-nitkoso-acetone. 

Mesoxalic  semi-aldehyde  "CHO.CO.CO^H. 
Glyoxylyl  carboxylic  acid. 

D  ip  lienyl-hydrazido 
CH(N,HPh).C(N,HI'h).CO,H.  [203°].  From  di- 
bromo-pyruvic  acid  in  aqueous  solution  and 
phenyl-hydrazine  hydrochloride  (Nastvogel,  A. 
248,  87).  llcddish-yellow  needles  (from  hot 
alcohol),  almost  insol.  water,  si.  sol.  ether  and 
chloroform,  v.  sol.  hot  alcohol,  acetone,  benzene 
and  HOAc.  Dyes  wool  and  silk  yellow.  Cold 
cone.  H;SO,  forms  a  dark  red  solution  from 
which  it  is  ppd.  by  water  unaltered. 

Di-p-tolyl-hydrazide 
CH(N,HC,H,Me).C(N,HC„H,Me).CO,H.  [188°]. 
Formed  in  lilce  manner.    Golden  needles  (from 
benzene).    Its  alkaline  salts  are  v.  sol.  hot,  si. 
Bol.  cold,  water. 

Nitrile  "CHO.CO.CN  v.  Glyoxylyl 
cyanide. 

Mesoxalic  bromo-semi-aldchyde 
xCBiO.CO.CO.II. 

Metltyl  ether  ot  the  oxim 
CBrO.C(N6H).CO,Me.  [c.  170°].  From  di- 
methyl di-bromo-pyvrole  di-earboxylate  and 
UNO,  at  -18°  (Ciamician  a.  Silber,  B.  20, 
2(i01).  Crystalline;  sol.  alcohol,  m.  sol.  cold 
water,  insol.  petroleum-ether.  Decomposed  by 
fusion  and  by  boiling  with  water. 

MESOXA'LYL-ITREA  is  Alloxan.  See  also 
its  poniiiouiids  with  methyl-aniline,  napiitiiyl- 
AJiiNi-,  and  rYi;iioi.E. 

META.  Use  of  this  2'>i'efix  ajipUed  to  inor- 
ganic coiniioiinds  ;  for  'M eta-acids  and  ]\Icta-saUs 
V.  the  acids  or  salts  to  the  name  of  which  Meta- 
is  prefixed.  Thus  Meta-phosphoric  acid  will  be 
found  under  Pnosrnouic  Acins,  and  Ifeta-stan- 
iiales  under  stannatcs,  a  subdivision  of  the 
article  Tin. 


Names  of  orqanic  bodies  beginning  with 
•  meta  '  will  be  found  uiuler  the  word  to  which 
'  meta  '  is  prefixed. 

METACETONE.  The  mixture  obtained  by 
distilling  sugar  with  quicklime,  called  motacetono 
by  Fremy  {A.  Ch.  [2]  59,  G),  is  composed  accord- 
ing to  E.  Fischer  a.  Laycock  {D.  22,  101)  of  pro- 
pionic aldehyde,  di-methyl-furfurane,and  hydro- 
carbons. 

METACETONIC  ACID.    An  old  name  for 

PnOPIONIC  ACII). 

METALBUMIN  v.  PnoTEiDS,  Appendix  C. 

METALDEHYDE  v.  Aldehyde. 

METALLIC  ACIDS.  In  the  article  Acids 
(vol.  i.  p.  47;  cf.  Classification,  vol.  ii.  pp.  201, 
202),  it  is  shown  that  compounds  of  II  with 
certain  negative  elements  or  groups  of  elements 
react  with  metallic  oxides,  hydroxides,  and  car- 
bonates, in  presence  of  water,  to  produce  sub- 
stances composed  of  metal,  and  the  elements  of 
the  hydrogen  compound  excepting  the  H  or  a 
part  of  the  H.  Such  hydrogen  compounds  are 
called  acids.  The  negative  elements  which  are 
found  intimately  combined  with  H  in  acids  are 
fluorine,  chlorine,  bromine,  iodine,  oxygen,  sul- 
phur, selcnion,  tellurium  ;  carbon  always  enters 
into  the  composition  of  those  negative  groups  of 
elements  which  combine  with  H  or  with  H  and 
other  elements  to  form  acids.  Only  a  few  acids 
are  binary  compounds  ;  the  greater  number  are 
compounds  of  H  with  two  or  three  other  elements, 
among  which  are  always  found  at  least  one  of 
the  eight  negative  elements  enumerated  above, 
or  at  least  one  of  the  negative  carbon-containing 
groups  of  elements.  By  far  the  greater  number 
of  the  more  stable  and  definite  acids  are  com- 
posed of  II  combined  with  non-metallic  elements; 
but  some  acids  have  been  isolated  which  are 
composed  of  H  combined  with  metals  and  one 
or  more  of  the  eight  strongly  negative  elements 
already  enumerated,  or  one  or  more  ot  the  car- 
bon-containing negative  groups  of  elements.  The 
following  table  gives  the  composition  ot  most  of 
those  acids  which  contain  metallic  elements  : — 


Metallic  acids. 

H.AsOj 

(?H,,TiO.,) 

H.PtCy.Cl,, 

HAsO, 

(?H,TiOJ 

HPtBr, 

H^As,0, 

H.SnO^ 

H."PtjS„ 
H.OsCy, 

H„Sn„6, 

(?H,AsS,) 

H..SnS, 

H^RuCys 

H.SbO, 

(?H:pbo,) 

H,,IrCy„ 

HSbO, 

H.Pbl, 

H,N,0s,06 

H,Sb,0, 

H.CrO, 

H.Sbba 

(?H:,Cr(SCy),) 

HVO, 

H.,MoO, 

(?H,V.,0,) 

H.WO^ 

H^V.O, 

H.,UO, 

H,Ta,0, 
(?H,Nb,0,,,) 

(?H.,M  0,  ;  M 

-  Mo,  W,  U) 

(?H..M,0,„;  M 

=  Mo,  W,  U) 

(?IIMn0,)  HAuCy,  (?H,,Zn0.,) 

II.MnClo  HAuCi,  HHgCl, 

HjMnCy,.  HAuBr,  IHTgBr, 

H,FeCy,  II„l>tCl,  HHgl, 

H,FeCy„  H  PtCl,  H  JlgCl, 

H.,FcCy,.NO  II..PtT„  H.Hgl'.r^ 

H;CoCy,  II.,Pt(N0,.),  HHgl, 

H,CoCya  H..l't(N0..),Cl.,  (?HZnCl:,) 

(?H,A10,)  H:rt(SCy),  (?HZn,cg 
HjnCy, 


The  isolation  ot  some  of  the  acids  in  the  fore- 
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going  list  IS  clonbttnl;  tliese  acids  are  placed  in 
bnickets.  The  comisounds  H,,A103  and  H.^ZnO^ 
are  also  bracketed,  because  the  reactions  of  these 
bodies  show  that  they  may  be  classed  as  feeble 
acids  and  at  the  same  time  as  basic  hydroxides. 

An  examination  of  the  composition  of  the 
metallic  acids  shows  that  the  reacting  atomio 
aggregates  of  these  compounds  all  contain  a 
number  of  atoms  of  a  negative  element,  or  group 
of  elements,  which  is  large  relatively  to  the  num- 
ber of  atoms  of  metal  present.  The  accumula- 
tion of  negative  atoms  so  modifies  the  functions 
of  the  PI  atoms  that  these  are  replaceable  by 
metals,  and  this  notwithstanding  the  presence 
of  the  positive  metallic  atoms.  The  H  of  the 
metallic  hydrogen  -  containing  compounds 
H,Cr,0,(  =  Cr,03.H,0)  and H,CrO,(  =  CrO.H.O)  is 
not  replaced  by  metals  when  these  compounds 
react  with  metallic  hydroxides  or  carbonates; 
but  when  4  atoms  of  the  negative  0  are  associ- 
ated with  one  atom  of  Cr  and  2  atoms  of  H,  the 
H  of  this  compound  (H„CrOj)  is  distinctly  acidic. 
The  negative  character,  or  acid-forming  charac- 
ter, of  tire  groups  CN  and  SON  is  rendered  evident 
by  the  number  of  acids  which  are  formed  by  the 
union  of  those  groups  with  H  and  metals. 

If  attention  is  paid  to  the  general  chemical 
characters  of  the  metals  which  form  acids  it  is 
seen  that  most  of  these  metals  occur  in  groups 
(using  this  term  as  it  is  used  in  the  nomenclature 
of  the  periodic  law)  which  also  contain  several 
distinctly  non-metallic  elements :  thus  Ti,  Sn, 
and  rb  belong  to  Group  IV.,  which  group  contains 
C  and  Si ;  Cr,  Mo,  W,  and  U  belong  to  Group  VI., 
in  which  group  also  occur  the  negative  elements 
0,  S,  Se,  and  Te;  As,  Sb,  V,  Nb,  and  Ta  form 
part  of  Group  V.,  which  is  distinctly  negative  in 
its  general  chemical  character,  and  includes  the 
markedly  non-metallic  elements  N  and  P;  Fe, 
Co,  Ni,  Au,  and  the  Pt  metals  occupy  a  peculiar 
position  in  Group  VIII.  (c/.  Classification,  vol. 
ii.  pp.  203-210 ;  also  Ikon  elements,  this  vol. 
p.  65). 

Several  salts  exist  which,  on  account  of  their 
methods  of  formation  and  general  stability,  are 
probably  best  regarded  as  derivatives  of  metallic 
acids  that  have  not  yet  been  isolated  ;  among 
such  salts  may  be  mentioned  the  stanno-  and 
zircono-fluorides  M'.^Sn(Zr)P„.  Some  chemists 
would  class  most,  if  not  all,  the  double  metallic 
haloid  compounds  as  salts  of  metallic  acids  ;  e.g. 
BiP,.3KF  as  the  K  salt  of  the  acid  H,BiF„, 
ZnCl,.BaCl,,  as  the  Ba  salt  of  the  acid  H.ZnCli, 
and  Mgl.j.KI  as  the  K  salt  of  the  acid  HMglj  {v. 
especially  Eemsen,  Avi.  11,  No.  5). 

The  consideration  of  those  metal-containing 
compounds  which  are  acids  brings  out  the  in- 
adequacy of  that  classification  which  would  di- 
vide the  elements  into  two  classes  only,  metals 
and  non-metals  ;  it  also  well  illustrates  the  diffi- 
culties of  chemical  classification,  as  shown  by  the 
■way  in  which  the  chemical  properties  of  an  ele- 
ment are  modified  according  to  both  the  nature 
and  the  number  of  other  elementary  atoms  with 
which  that  element  is  combined  (c/.  the  article 
BIetals  in  this  vol.  and  Classification  in  vol.  ii.). 

M.  M.  P.  M. 

METALLOIDS.  This  name  was  at  one  time 
hpplied,  most  mistakenly,  to  the  non-metallic 
elements.  It  is  sometimes  used  to  denote  those 
elements  which  on  the  whole  are  nop-metaliic, 


but  yet  closely  approach  the  metals  in  some  of 
their  properties ;  As,  Sb,  Ti,  V,  Nb,  Ta,  for  in- 
stance, are  sometimes  called  metalloids.  Th^ 
term  cannot  be  defined.  There  are  certain  ele- 
ments which  one  chemist  would  class  among 
metals,  another  would  place  with  the  non-metals, 
and  a  third  would  prefer  to  put  into  neither 
class,  but  call  them  metalloids. 

M.  M.  P.  M. 
METALLURGICAL     CHEMISTRY.  The 

chemical  reactions  utilised  in  metallurgy  are  di- 
visible into  two  distinct  classes,  viz.  'ivet,''  those 
which  take  place  in  aqueous  solutions,  andUlrij,' 
those  which  take  place  in  furnaces,  or  their 
equivalent,  at  a  relatively  high  teniperatui'e. 
The  present  tendency  is  more  and  more  in  the 
direction  of  combining  these  two  methods,  metals 
being  now  frequently  extracted  from  their  ores 
partly  by  wet  processes  and  partly  by  dry  pro- 
cesses. 

The  ore  of  any  metal  may  be  defined  as  a 
collection  of  mineral  substances  containing  that 
particular  metal  in  sufficient  quantity  to  pay  for 
its  extraction  on  a  commercial  scale.  Although 
each  metallic  element  exists  in  nature  in  a  great 
number  of  combinations,  yet  very  few  of  these 
comijounds  occur  in  sufficient  quantity  to  be  of 
direct  importance  to  the  metallurgist,  except  in 
so  far  as  they  may  tend  to  introduce  impurities 
into  the  metal  to  be  extracted. 

Chemically,  ores  may  be  broadly  divided  into 
three  classes,  containing  respectively — I.  Native 
METALS,  i.e.  metals  uncombined  with  any  non- 
metallic  element.  II.  Sulphides  and  Absenibes. 
III.  Oxides,  including  carbonates  and  silicates. 

Class  I.  Native  metals.  A  native  metal 
may  be  separated  from  its  ores  in  one  of  four 
ways,  (a)  By  Liquation.  In  order  that  this 
may  be  done  it  is  essential  that  the  metal  be 
fusible  at  a  temperature  insufficient  to  cause  the 
earthy  portions  of  the  ore  to  frit  or  agglomerate ; 
e.g.  Bi.  (&)  By  fusing  the  ore,  when  the 
metal  will  sink  to  the  bottom  by  reason  of  its 
high  S.G. ;  e.g.  Bi,  Cu.  (c)  By  dissolving 
the  metal  out  by  means  of  another 
metal;  e.g.  Au,  Ag,  Pt.  These  metals  may  be 
dissolved  out  of  their  ores  by  Pb,  which  is  then 
removed  by  cupellation,  or,  in  the  case  of  Ag, 
the  separation  of  the  Ag  from  the  Pb  may  be 
effected  by  Zn,  which  does  not  alloy  with  Pb, 
and  being  specifically  lighter  rises  to  the  surface, 
carrying  the  Ag  and  some  lead  vfith  it.  The  Zn 
is  subsequently  distilled  off,  and  the  residual  Ag 
and  Pb  cupelled.  Similarly,  Au  and  Ag  may  be 
dissolved  out  by  Hg,  which  may  then  be  distilled 
off.  (d)  By  dissolving  the  metal  by  means 
of  an  acid  or  a  gas  in  solution;  e.g.  An 
extracted  by  a  solution  of  CI,  and  Pt,  Pd,  Ir,  Eh, 
and  Eu  by  aqna  rcgia.  The  Au  and  Pt  may  be 
refined  by  wet  pi'ocesses,  taking  advantage  of  the 
fact  that  Au  and  Pt  are  insoluble  in  sulphuric, 
hydrochloric,  and  nitric  acid,  when  these  acids 
are  used  separately,  but  are  soluble  in  aqna, 
regia,  while  the  Ag,  Cu,  Pb,  and  Fe  are  freely 
soluble  in  one  or  other  of  the  three  acids  named. 
In  'parting'  Ku,  sufficient  Ag  must  be  present 
to  allow  the  acid  free  access  to  the  impurities, 
which  would  otherwise  be  protected  by  the  in- 
soluble gold.  Pt,  when  present  in  Au  only  in 
small  quantity,  may  bo  separated  hy '^Mrting' 
with  Ag,  as  under  these  conditions  the  Pt  is 
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Rctcd  on  by  tbe  ' imrting  acid.''  If  present  in 
larger  quantity,  it  must  be  ppd.  from  a  solution. 
Ir  may  be  separated  from  Au  by  difference  of 
13. Ci.,  and  from  Pt  it  may  be  removed  to  a  certain 
extent  by  using  aqua  recjia  of  medium  concen- 
tration, in  whicli  it  is  not  freely  soluble.  Pt  is 
PI  "I.  from  its  solutions  as  a  double  salt  of  Pt  and 
KII,  by  adding  NH.|C1.  Pd,  if  present,  may 
be  ppd.  before  the  Pt  by  neutralising  with 
NaXO^.Aq  and  adding  HgCy„.  Ir,  if  it  has  gone 
into  solution,  will  not  be  ppd.  with  the  Pt,  but 
its  double  salt  is  dilllcult  to  wash  out.  Pd,  llli, 
Hu,  and  Os  will  also  be  found  with  the  Ir  in 
solution  after  the  Pt  has  been  ppd.  Eh  may 
be  removed  completely  by  fusing  the  platinum 
double  chloride  with  KHSO,,  and  a  small  quan- 
tity of  NH1HSO4.  Ir  may  be  ppd.  at  the  same 
time  as  platinum  by  KCl,  and  the  pp.  fused  with 
K.^CO.,,  which  will  oxidise  the  Ir  and  not  the  Pt. 
Kcmove  the  potassium  salt  by  boiling  water,  and 
then  dissolve  out  the  platinum  with  aqua  rcgia, 
in  which  the  oxide  of  Ir  is  insoluble.  Ir  may 
also  be  separated  from  the  pp.  by  KCy,  the  Ir 
salt  being  soluble  while  the  Pt  salt  is  insoluble. 
Pt  is  obtained  in  the  metallic  state  by  carefully 
heating  the  double  chloride,  which  then  breaks 
up.  Au  is  ppd.  from  its  solutions  as  metal  by 
I''eSO,Aq,  SO^Aq,  or  H.^C^O^Aq.  For  dental  pur- 
poses, Au  is  frequently  deposited  by  electrical 
means.  Ag  is  first  thrown  down  as  chloride, 
which  is  afterwards  reduced  by  Cu,  Zn,  or  Fe. 
Au,  containing  not  more  than  10  p.c.  Ag,  is  also 
refined  by  Miller's  process,  at  the  Australian 
Mint,  in  the  dry  way,  by  passing  CI  into  the 
molten  gold.  The  impurities  As,  Sb,  Bi,  Pb, 
and  Zn  are  converted  into  chlorides,  which 
volatilise,  and  the  Ag  becomes  AgCl,  which  forms 
a  fused  layer  on  the  surface  of  the  gold. 

Class  II.  Sulphides  and  Ausenioes.  Dry 
methods.  Sulphides  and  arsenides  arc  either 
(11)  inf  usible,  at  such  temperatures  as  can  be  ob- 
tained in  furnaces  on  the  large  scale  ;  [b)  fusible ; 
or  (c)  volatile  without  fusion. 

(a)  Inf  usible  suljThides.  In  these  cases 
the  S  must  bo  replaced  by  O,  as  an  infusible 
sulphide  cannot  bo  properly  reduced  to  the 
metallic  state.  This  is  done  by  calcining  or 
roasting  the  ore,  so  that  air  has  free  access  to  it. 
Tlie  sulphide  is  oxidised  to  a  sulphate  at  low 
temperatures,  and  at  higher  temperatures  the 
sulphate  breaks  up  into  SO,,  and  an  oxide  of  the 
metal.  Practically  there  is  only  one  sulphide 
under  this  head,  viz.  ZnS,  zinc  blende.  For  the 
Bubsequent  treatment  of  the  oxide  v.  '  o.ridc 
class.' 

(b)  Fusible  sulphides.  Sulphides  and  ar- 
senides of  this  class  may  be  subdivided  as  fol- 
lows : — (i)  tliose  which  arc  fusible  at  a  v<  ri/  low 
temperature,  insiifjicicnt  to  produce  fritting,  i.e. 
incipient  fusion  causing  agglomeration  of  the  con- 
stituents of  the  ore  ;  (ii)  those  requiring  a  higlier 
tempera  ture,  at  which  fritting  woidd  take  place. 
A  sulphide  in  division  (i)  may  be  liquated  out,  e.g. 
bb._,S.,.  The  sulphides  and  arsenides  belonging 
to  (ii)  may  be  separated  by  fusing  the  ore,  when 
the  sulphide  or  arsenide  would  collect  together 
beneath  the  slag  ;  e.g.  sulphide  of  copper  (copper 
pyrites)  ;  arsenides  of  nickel  and  cobalt  (if  suHi- 
cient  arsenic  is  not  present  in  the  ore  more  is 
added),  the  arsenide  separates  in  a  distinct  layer 
from  the  sulphides  of  other  metals  during  the 


fusion  ;  sulphide  of  nickel  obtained  by  fusing 
nickel  ores,  or  products,  free  from  arsenic,  with 
iron  pyrites.  The  sulphides  and  arsenides  thus 
separated  from  the  gangue  would  next  be  treated 
in  one  of  the  following  ways  : — 1.  Converted 
into  oxide  bij  roasting  ;  e.g.  HhJi^,  copper  matte, 
arsenides  of  nickel  and  cobalt  (the  arsenious  acid 
being  condensed  in  coke  towers),  sulphides  of 
nickel  and  cobalt  free  from  arsenic  ;  the  oxides 
of  nickel  and  cobalt  are  subsequently  treated  in 
the  wetway.  2.  Partiallyroastcdto forma  cci  tain 
amount  of  oxide  and  sulphate,  and  then  fused  ; 
the  oxygen  of  the  oxides  combines  with  the 
sulphur  of  the  sulphides  and  arsenides,  forming 
SO,^  and  liberating  the  metal ;  e.g.  Sb^S^  and 
PbS.  In  the  case  of  the  double  sulphide  of  Cu 
and  Fe,  the  Fe  is  first  removed  by  a  series  of 
calcinations  and  fusions,  S  passing  to  the  Cu 
and  0  to  the  Fe,  the  oxide  of  iron  thus  formed 
uniting  at  the  same  time  with  silica  to  form  slag. 
This  process  goes  on  so  long  as  any  iron 
remains.  As  soon  as  the  iron  is  all  removed, 
the  reaction  between  Cu.^S,  CuO,  and  Cu._,0 
takes  place,  liberating  metallic  copper.  The 
principal  imj^urities  in  copper  ores  likely  to  pass 
into  the  Cu  are  As,  Sb,  Zn,  Pb,  Bi,  Sn,  Ni,  Co, 
Au,  and  Ag.  The  greater  proportion  of  these 
present  either  volatilises  or  becomes  oxidised  and 
removed  in  the  slags.  Au  and  Ag,  being  neither 
appreciably  volatile  under  the  conditions  nor 
oxidisable,  become  concentrated  in  the  copper. 
It  is  particularly  dillicult  to  get  rid  of  the  last 
traces  of  As  and  Bi.  The  use  of  a  basic  lining 
to  the  furnace  — say,  dolomite— greatly  facilitates 
the  removal  of  As  in  the  slag.  The  elimination 
of  As  is  also  assisted  by  the  use  of  '  soda  nitre  ' 
in  refining.  Bi  can  most  readily  be  removed  by 
what  is  known  as  the  best-selecting  process,  in 
which  advantage  is  taken  of  the  circumstance 
that  copper  has  a  greater  affinity  than  bismuth 
for  sulphur.  This  process  conies  in  just  before 
the  copper  is  first  reduced  from  the  sulphide.  A 
little  copper  is  made  to  separate  by  the  reaction 
between  sulphide  and  oxide  ;  this  throws  out  and 
collects  as  '  bottoms  '  the  bismuth,  tin,  lead,  and 
antimony. — 3.  Fused  in  the  presence  of  another 
metal  udiich  combines  with,  and  so  removes,  tlie 
sulphur  ;  e.g.  sulphides  of  Bi,  Pb,  and  Sb  treated 
with  Fe  ;  Ag  separated  by  metallic  Pb  from  sul- 
phide of  Pb  oonlaining  sulphide  of  Ag.  Copper 
can  only  be  partially  separated  from  sulphur  in 
this  way,  a  double  sulphide  forming  which  cannot 
be  reduced  by  iron. 

The  operations  described  under  (i)  and  (ii)  are 
in  some  cases  applied  directly  to  the  ore  tcitliout 
first  separating  tJic  sulphide  by  liquation  or 
fusion, 

(c)  Sulphides  volatile  toithout  fusion. 
Amongst  the  metallic  sulphides  there  isonlyono 
which  sublimes  without  fusion,  viz.  HgS.  When 
heated  in  presence  of  air  HgS  yields  S0._,  and 
Hg.  As  the  Hg  has  no  tendency  to  combine 
with  oxygen  under  these  conditions,  and  is 
volatile  at  a  very  low  temperature,  it  distils 
over,  and  may  readily  be  condensed.  For  these 
reasons  advantage  is  not  taken  of  the  fact  that 
the  sulphide  is  itself  volatile,  it  being  simpler  to 
distil  the  metallic  mercury  direct  from  the 
ore.  The  sulphur  is  sometimes  removed  hy 
roasting  the  mercury  ore  with  lime  or  oxide  uf 
iron. 
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Treatment  of  Sulpliidcs  hy  Dry  MctJiods, 
I. 

Infusible. 
I 

Calcined  =  oxide 

II. 

Fusible. 


(a)  Low  temperature  (b)  Higli  temixratura 

i  I 

Liquated  Fused  and  separated 
I  as  sulphide 


Boasted  Paitially  roasted  Sulphur  re- 
=  oxide  and  fused  moved  by 

=  metal  moans  of 

another  metal 
=  metal 

III. 

Sublimed  without  fusion. 

1.  Sulphur  sei3arated  by  calcination  alone 
=  metal. 

2.  Sulphur  separated  by  lime,  oxide  of  iron, 
or  iron  =  metal. 

Wet  processes  for  sulphides  and  arsenides. 

The  sulphide  and  arsenide  ores  of  Ni,  Cu,  and  Co 
are  partially,  and  those  of  Cu  andAg  partially  or 
wholly,  treated  by  wet  methods.  In  these  pro- 
cesses the  metal  is  first  made  to  form  a  soluble 
compound.  This  may  be  done  by  roasting  the 
ore  with,  or  in  some  cases  only  mixing  it  with, 
some  compound,  which  by  double  decomposition 
will  convert  the  metal  to  be  extracted  into  a 
soluble  compound.  In  other  cases  it  is  done  by 
roasting  the  ore  alone  at  a  low  temperature,  or 
even  by  simply  exposing  it  to  the  action  of  the 
atmosx)here  without  using  artificially  produced 
heat ;  in  either  case  the  sulphide  will  be  con- 
verted into  a  sulphate ;  e.g.  copper  pyrites  and 
silver  ores. 

Thus,  soluble  sulphate  of  copper  may  be  formed 
by  roasting  copper  pyrites  or  more  slowly  at  the 
ordinary  temperature  of  the  atmosphere.  About 
one-third  of  the  copper  extracted  in  this  country 
is  obtained  from  Spanish  pyrites,  averaging  only 
3-4  p.c.  of  copper,  by  roasting  the  burnt  ore — 
received  from  the  sulphuric  acid  works — with 
common  salt,  which  reacts  with  the  CuSOj  pro- 
duced during  the  burning,  to  form  CuCL,  which 
is  then  dissolved  out,  together  with  the  chlorides 
of  Ag,  Pb,  and  Au,  these  metals  being  present  to 
a  small  extent.  The  Ag  is  thrown  down,  along 
with  Au  and  Pb,  by  a  soluble  iodide,  KI  or  Zr\\.,. 
The  iodine  is  removed  from  the  Agl  by  Zn. 
Finally  the  Cu  is  ppd.  by  addition  of  iron. 

The  reactions  which  take  place  in  the  wet 
treatment  of  silver  ores  are  of  special  interest 
and  importance.  They  are  divisible  into  three 
classes. 

I.  The  insoluble  silver  compound  is  decom- 
posed and  the  Ag  amalgamated  ivhile  still  in  the 
ore  ('free  milling  ore  '),  tuithout  the  aid  of  any 
furnace-operation  whatever.  If  there  is  much  S 
or  As  present  the  ore,  where  practicable,  is  first 
roasted  with  salt.  Under  this  head  are  included 
all  the  amalgamation -processes. 

II.  The  insoluble  silver  compound  is  converted 


into  sulphate  by  roasting  alone  and  waslied  out 
loith  water ;  or  the  Ag  is  converted  into  chloride 
by  roasting  with  common  salt,  and  loashed  out 
by  a  solvent  for  chloride  of  silver.  Under  this 
head  are  included  the  Augustin,  Ziervogel,  You 
Patera,  and  Kussell  processes. 

III.  Tlie  insoluble  silver  compound  is  con- 
verted into  a  soluble  compound  by  the  action  of 
certain  salts  in  solution  without  roasting  the  ore 
or  employing  any  furnace-operation  whatever. 
This  class  includes  the  Von  Patera  process  when 
applied  to  '  amalgamation  tailings,'  and  the 
Eussell  process  applied  to  both  ores  and  tailings. 

Tlie  amalgamation-methods  loithout  roasting 
have  been  of  great  service  where  fuel  is  scarce, 
as  in  Mexico.  These  methods  depend  on  the 
power  of  certain  salts,  sucli  as  the  chlorides  of 
Cu,  to  decompose  Ag.^S.  If  mercury  is  present 
at  the  same  time,  the  AgCl  will  be  reduced  and 
the  Ag  taken  up  by  the  excess  of  Hg,  from  which 
it  can  be  separated  by  squeezing  and  distillation. 
Iron  or  Cu  may  be  employed  to  decompose  the 
AgCl,  Hg  being  used  only  to  collect  the  Ag.  This 
reduces  the  loss  of  Hg,  but  to  bring  about  suffi- 
cient contact,  more  power,  and  consequently  more 
fuel,  is  required.  Where  fuel  is  available  there 
is  often  great  advantage  in  roasting  the  ore  with 
salt  before  amalgamation. 

Where  jjossible  the  amalgamation-methods 
have  been  superseded  by  the  other  wet  processes 
included  under  heads  II.  and  III.,  viz.  the  Au- 
gustin, Ziervogel,  Von  Patera,  and  Eussell 
methods. 

The  Augustin  process.  Ore  or  regulus  is  first 
partially  roasted,  and  then  undergoes  further 
roasting  with  common  salt,  the  AgCl  thus 
formed  being  washed  out  with  NaClAq  and  ppd. 
by  Cu.  The  Ag  is  usually  first  concentrated  ia 
copper  mattes. 

The  Ziervogel  process.  This  method  depends 
on  the  diJIerence  between  the  temperatures  re- 
quired to  break  up  the  sulphates  of  different 
metals.  Thus  by  suitably  regulating  the  tempe- 
rature, the  sulphates  of  Fe,  Cu,  &c.,  formed  by 
roasting  mattes  at  a  low  temperature,  may  be  de- 
composed into  oxides  and  SO.,,  while  the  sulphate 
of  Ag  will  be  unaltered,  and  can  therefore  be  ex- 
tracted by  warm  water,  and  then  ppd.  as  in  the 
previous  method.  The  regulation  of  the  tempe- 
rature throughout  a  large  furnace  is  obviously  a 
point  requiring  considerable  skill.  For  tliis 
reason,  in  practice,  mattes  are  usually  first  worked 
by  the  Ziervogel  process,  and  the  residue  ex- 
tracted by  the  Augustin  method. 

Von  Patera  process.  The  soluble  salts  pro- 
duced by  roasting  the  matte  are  first  dissolved 
out  with  water,  after  which  the  matte  is  further 
roasted  with  NaCl,  and  the  AgCl  washed  out 
with  Na^.S.jO-jAq  or  CaS^O^Aq,  from  which  solu- 
tion the  Ag  is  ppd.  by  a  soluble  sulphide  or 
SH.,.  The  silver  is  reduced  from  the  Ag.^S,  either 
by  roasting  or  by  boiling  with  freshly  slaked  lime, 
forming  calcium  poIysulp)hide.  When  there  is 
much  of  the  base  metals  present,  more  particu- 
larly lead,  the  Von  Patera  process  is  not  so  suit- 
able. The  lead  is  mostly  present  as  sulphate 
after  roasting,  and  this  is  soluble  in  Na^.S^O^Aq. 
Some  of  the  most  important  objections  to  the 
Von  Patera  process,  as  applied  to  poor  ores  con- 
taining base  metal,  are  obviated  in  the  process 
next  described. 
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The  Biisscll  process.  In  this  i")rocess  what  is 
Icnowii  as  the  '  extra  solution  '  is  used,  in  addition 
to  or  in  substitution  for  that  ordinarily  employed 
in  the  Von  Patera  process.  The  '  extra  solution  ' 
is  prepared  by  making  solutions  of  Na.S_,0;,  and 
CuSO|,  containing  respectively  18  parts  of  the 
former  and  10  parts  of  the  latter  salt,  and  mix- 
ing them  together.  The  pp.  after  washing  is 
dissolved  in  a  solution  containing  1-2^  p.c. 
Na^S._,0.|.  Although  this  '  extra  solution  '  is  not 
BO  good  a  solvent  for  AgCl  as  Na..S_,0-,Aq,  yet  it 
acts  energetically  on  native  silver  and  the  com- 
pounds of  silver  with  S,  As,  and  Sb.  Owing  to 
the  want  of  permanence  special  precautions  have 
to  be  taken  in  using  this  solution.  To  get  the 
best  effect  the  solutions  should  be  used  warm.  In 
order  to  obtain  finer  bullion  by  this  process,  ad- 
vantage is  taken  of  the  fact  that  I'bCO.,  is  not 
soluble  in  the  solution,  although  otlier  salts  of 
lead  are  soluble.  Na.^CO.,,  free  from  NaOH  and 
Na^.S,  is  added  to  the  solution  containing  the 
silver  and  lead  which  have  been  washed  out. 
It  is  stated  that  the  whole  of  the  Pb  may  thus  be 
removed.  Carbonate  and  sulphate  of  Cu  are  the 
only  compounds  of  Cu  likely  to  occur  which  are 
soluble  in  the  '  extra  solution.' 

It  is  probable  that  this  jsrocess  in  the  near 
future  will  supersede  very  largely  the  fusion  and 
amalgamation-processes,  besides  which  it  is  ap 
Ijlicable  to  ores  which  cannot  profitably  be  treated 
by  either  of  the  other  methods.  The  cost  of  the 
necessary  chemicals  is  much  less  than  that  duo 
to  loss  of  mercury  ;  in  addition  to  which,  lead  and 
copper  are  lost  in  the  older  processes  and  saved 
in  the  Russell  process. 

In  some  cases  the  ores  may  be  treated  direct 
by  the  Russell  process  without  previous  roasting, 
and  both  the  Von  Patera  and  Russell  methods 
are  largely  used  in  the  treatment  of  '  tailings ' 
from  amalgamation. 

Nickel  and  cobalt.  It  has  been  seen  that 
these  metals  may  be  separated  from  others  as 
arsenide.  In  practice,  however,  the  separation 
is  not  so  complete,  some  of  the  nickel  and  cobalt 
passing  into  the  regulus,  and  some  of  the  other 
metals  into  the  sjjeise.  The  following  are  the 
reactions  usually  employed  to  separate  the  va- 
rious metals  from  one  another.  The  calcined 
speise  is  treated  with  IlClAq.  The  resulting  so- 
lution, which  will  contain  Ni,  Co,  Fe,  Cu,  Pb, 
Bi,  and  As,  is  diluted,  and  oxidised  by  bleaching- 
powJcr,  the  proportion  added  being  adjusted  by 
a  rough  analysis.  Milk  of  lime  is  added  to  the 
requisite  extent  to  throw  the  iron  down  as  ses- 
quioxide,  any  arsenic  present  at  the  same  time 
ppg.  as  basic  arsenate  of  iron.  The  solution  is 
next  treated  with  SIL,  to  ppt.  Cu,  Pb,  and  Bi, 
after  which  the  Co  can  bo  thrown  down  as  ses- 
quioxide  by  a  farther  addition  of  blcaching- 
jjowder,  and  subsequently  the  Ni  ppd.  as  hy- 
draled  oxide  by  the  addition  of  milk  of  lime. 

Class  III.  Oxides  ;  including  cakbonates  and 
SILICATES.  Ores  of  this  class  are  reduced  to  the 
metallic  state  by  means  of  carbonaceous  matter 
such  as  charcoal,  coal,  or  coke,  or  by  means  of 
the  cjascous  product  of  the  incomplete  oxidation 
of  carbonaceous  matter,  viz.  carbon  monoxide. 

The  only  exceptions  among  the  oxides  of  the 
commoner  metals  are  Al.^0.,  and  IMgO.  These 
oxides  cannot  be  reduced  to  the  metallic  state 
iu  this  way ;  they  liave  to  be  converted  into 


double  chlorides,  from  which,  while  in  a  state 
of  fusion,  the  metals  are  libeiated  by  metallic 
sodium,  or  by  electrolysis.  The  metals,  the 
oxides  of  which  are  in  practice  reduced  by  car- 
bon or  CO,  arc  Sn,  Pe,  Ni,  Co,  Mn,  Cr,  W,  and 
Zn.  Of  these  Sn  and  Zn  present  the  simplest 
reactions.  The  reactions  in  the  other  cases  are 
complicated  by  the  fact  that  all  these  metals 
combine  more  or  less  freely  with  carbon.  When 
it  is  desired  to  obtain  the  metals  in  the  most 
malleable  condition,  i.e.  free  from  carbon,  tho 
fact  that  the  oxides  and  the  carburised  metals 
react  with  one  another  eliminating  both  the 
carbon  and  the  oxygen,  as  CO  and  CO^,,  is 
utilised.  Every  iron-  and  steel-making  process 
is  dependent  on  this  reaction.  According  as  the 
conditions  arc  made  more  or  less  favourable  to 
carburisation,  or  decarburisation,  so  will  tho 
resultant  metal  be  cither  cast-iron,  hard  steel, 
mild  steel,  or  malleable  iron.  It  is  possible  to 
reduce  the  oxides  under  consideration  to  tho 
metallic  state,  and  also  to  carburise  the  metals, 
by  the  action  of  CO,  without  the  metals  becom- 
ing fused.  The  oxides  are  first  reduced,  and  then 
carburised  by  the  dissociation  of  some  of  the  CO. 
The  liberated  oxygen  combines  with  CO  and  is 
thus  removed.  Nickel  is  thus  reduced  to  the 
metallic  state,  more  or  less  combined  with  car- 
bon ;  and  bars  of  metallic  iron  are  carburised  to 
produce  '  cementation '  steel.  In  a  similar  way  a 
carburised  metal  may  be  docarburised  by  0  or 
CO., ;  in  this  way  '  malleable  cast-iron  '  is  made. 
Whether  tho  action  consists  of  carburising  or 
decarburising  is  entirely  dependent  on  which 
agent  preponderates  at  the  time  in  the  atmo- 
sphere surrounding  the  body. 

Reactions  for  removal  of  ^impurities  '  from 
metals  of  oxide  class.  The  refining  of  Ni  and 
Co,  as  we  have  seen,  precedes  the  reduction  to 
the  metallic  state.  The  refining  of  Sn  is  effected 
after  reduction,  partly  by  liquation  and  partly 
by  oxidation,  by  which  means  the  principal  im- 
purities, Fe,  As,  and  W,  are  removed.  Mn  and 
Cr  are  reduced  directly  from  their  ores,  in  tho 
form  of  alloys  with  iron,  only  pure  ores  being 
used.  Tungsten  is  either  reduced  directly  from 
the  ore,  alloyed  with  iron,  or  undergoes  a  pre- 
liminary purification  and  ppn.  as  oxide  in  the 
wot  way.  The  impurities  which  it  is  important 
to  remove  from  iron  are  S  and  P.  The  latter 
can  only  be  passed  into  the  slag  when  the  slag 
is  basic,  and  the  conditions  tend  to  oxidation. 
Thus,  P  is  removed  in  the  primitive  iron  making 
processes;  also  when  iron  is  made  by  the  ' finer y ' 
and  the  Spuddling '  processes  ;  also  in  making 
'  ingot-iron  '  by  the  Siemens  and  Bessemer  pro- 
cesses, when  a  basic  lining  to  the  furnace  or 
converter  is  used.  Pis  not  removed  in  processes 
in  which  pig-iron  or  high-carbon  steel  is  made, 
nor  in  the  Siemens  or  the  Bessemer  processes 
when  the  furnace  or  converter  is  lined  with 
siliceous  material,  and  malleable  metal  is  being 
X^roduced.  In  the  Bessemer  process,  with  an 
'  acid-lining,'  the  necessary  heat  for  the  process 
is  obtained  mainly  by  the  oxidation  of  silicon  in 
the  pig-iron;  when  a  phosphoriferous  pig-iron  is 
used,  and  a  'basic-lining,'  most  of  the  heat  is  ob- 
tained by  the  oxidation  of  the  phosphorus  and  less 
silicon  is  required  in  the  pig-iron.  In  both  imo- 
ccsscs  a  portion  of  the  heat  is  obtained  fi  oui  the 
oxidation  of  C.    Sulphur  cau  be  removed  eeouo- 
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mically  only  in  the  blast-furnace,  because  when 
treating  pig-iron  for  the  i^roduction  of  malleable 
iron  the  sulphur  is  one  of  the  last  substances  to 
oxidise  out,  and  its  removal  would  result  in  a 
great  waste  of  iron.  To  remove  S  in  the  blast- 
furnace the  temperature  must  be  high,  and  the 
conditions  must  be  strongly  reducing  and  car- 
burising :  i.e.  the  charge  must  contain  plenty  of 
charcoal,  coal,  or  coke,  and  lime  must  be  added 
to  the  charge  in  considerable  quantity.  Under 
these  conditions  the  S  combines  with  the  Ca, 
and  passes  into  the  slag  as  sulphide. 

Sl.vq  reactions.  Slags  consist  of  the  non- 
metallic  constituents  of  an  ore  or  furnace-pro- 
dust,  and  of  the  useless  or  objectionable  metallic 
elements.  They  are  produced  by  simply  fusing 
the  ore  alone,  if  it  is  in  itself  sulliciently  fusible, 
or  by  fusing  it  with  such  materials — fluxes — as 
will  bring  about  the  requisite  fusibility.  Except 
in  a  few  special  cases,  e.g.  the  reduction  of  alu- 
minium or  magnesium,  slags  consist  of  more  or 
less  complex  silicates.  In  processes  for  making 
more  or  less  malleable  iron,  the  slags  are  com- 
posed mainly  of  silicates  of  Fe,  Ca,  Al,  and  Mg, 
with  smaller  proportions  of  silicates  of  Mn, 
alkalis,  and  alkaline  earths.  In  pig-iron  slags, 
the  iron  is  comparatively  small  in  quantity,  or 
is  even  entirely  absent  when  much  lime  is  used. 
In  other  slags,  excejDting  those  produced  in  treat- 
ing the  '  noble  metals,'  iron  will  generally  be 
present  in  large  proportion. 

Electko-metajgltjugy.  Electro-metallurgical 
processes  are  divisible  into  two  distinct  classes : 
one  class  includes  processes  for  the  extraction 
of  metals  from  their  ores  ;  the  other  includes 
Ijrocesses  for  refining  metals  already  extracted. 
Although  a  great  many  processes  have  been 
devised  for  the  electrical  extraction  of  metals, 
except  for  the  extraction  of  aluminium  and 
magjiesium — in  which  cases  the  metals  are  first 
got  into  the  condition  of  double  chlorides,  or,  in 
the  case  of  aluminium,  sometimes  of  fluoride 
— there  is  not  much  prospect  of  such  processes 
being  successfully  and  economically  worked, 
even  when  power  can  be  obtained  from  water- 
falls. By  the  Cowles  process,  according  to 
Sterry  Hunt,  nearly  pure  Al  is  produced  in  small 
buttons,  but  up  to  the  present  it  has  been  neces- 
sary to  reduce  some  other  metal  with  the  Al  to 
collect  it  together.  In  this  pi'ocess  the  ALO;,  and 
the  oxide  of  the  metal  to  be  alloyed  with  the  Al 
are  mixed  with  carbon,  and  the  mixture  is  placed 
round  two  carbon  poles  between  which  an  electric 
discharge  is  made  to  pass. 

The  second  class  of  processes  has  been  ad- 
vantageously applied  to  the  refining  of  Cu,more 
particularly  Cu  containing  small  quantities  of 
Au  and  Ag.  In  refining  Cu  electrically,  the  elec- 
trolyte is  usually  CuSOjAq,  kept  at  as  uniform  a 
temperature  and  concentration  as  possible ;  the 
anode  being  formed  of  the  copper  to  be  refined, 
pure  copperdepositing  on  the  cathode.  The  silver 
and  gold  collect  at  the  bottom  of  the  tank  as  a 
muddy  deposit.  A.  K.  H. 

METALS.  An  clement  is  a  definite  and 
distinct  kind  of  matter  which  has  resisted  all 
attempts  to  separate  it  into  unlike  portions. 
The  classification  of  the  elements,  in  accordance 
with  their  chemical  properties,  necessarily  carries 
with  it  the  classification  of  many  compounds, 
inasmuch  as  the  chemical  properties  of  an  ele- 


ment cannot  even  be  stated  without  considering 
the  composition,  general  chemical  behaviour, 
and  conditions  of  formation,  of  compounds  of 
that  element.  For  instance,  certain  elements 
are  placed  in  the  same  class  because  they  all 
form  hydroxides  which  are  alkalis  :  this  state- 
ment implies  an  acquaintance  with  the  com- 
position, methods  of  production,  and  chemi- 
cal properties,  of  the  alkalis  ;  but  one  of  the 
chemical  properties  of  an  alkali  is  that  it 
neutralises  acids,  and  in  so  doing  forms  salts ; 
hence  it  is  necessary  to  know  something  about 
acids  and  salts,  in  order  to  understand  what 
is  meant  by  an  alkali,  or  by  an  alkali-forming 
element. 

The  elements  may  be  classifiecl  in  accord- 
ance with  their  physical  properties.  If  a  binary 
compound  is  electrolysed,  one  of  its  elements 
separates  at  the  positive  electrode,  and  the  other 
at  the  negative  electrode  (secondary  reactions 
which  may  occur  are  supposed  to  be  overlooked). 
That  element  which  separates  at  the  positive 
electrode  is  said  to  be  electro-negative  to  the 
other  element.  By  studying  the  electrolysis  of 
binary  comijounds,  the  elements  may  be  arranged 
in  an  electrical  series.  This  series  may  be 
divided  into  two  ijarts  :  all  the  elements  on  one 
side  of  any  chosen  element  are  electro-positive 
to  all  the  elements  on  the  other  side  of  the 
chosen  element.  Taking  hydrogen  as  the  cen- 
tral element  we  are  able  to  subdivide  the  ele- 
ments into  two  classes  ;  all  the  elements  on  one 
side  of  H  are  electro-positive  to  the  elements  on 
the  other  side  of  H.  Thus  we  arrive  at  a  classi- 
fication of  the  elements  founded  on  one  chemico- 
physical  property.  Now  we  find  that  the  electro- 
positive elements,  on  the  whole,  more  resemble 
one  another  in  certain  physical  properties,  and 
also  in  their  general  chemical  character,  than 
they  resemble  the  electro-negative  elements. 
Those  elements  which  are  electro-positive  to  H 
as  a  class  are  greyish-white  in  colour,  lustrous, 
fairly  malleable  and  ductile,  comparatively  good 
conductors  of  heat  and  electricity ;  those  ele- 
ments which  are  electro-negative  to  H  vary  much 
in  colour  and  appearance,  they  are  not  usually 
lustrous,  they  are  generally  brittle,  and  they  do 
not  conduct  heat  or  electricity  well.  Turning 
to  the  chemical  characters  of  the  two  classes  of 
elements,  we  find  that  those  placed  in  the  elec- 
tro-positive class  generally  combine  with  0  to 
form  basic  oxides  :  their  compounds  with  0  and 
H  are  also  usually  basic ;  they  do  not,  as  a  rule, 
enter  into  the  composition  of  acids ;  very  few  of 
them  form  hydrides ;  their  haloid  compounds, 
as  a  whole,  are  tolerably  stable  as  regards  the 
action  of  heat,  and  they  are  not  readily  decom- 
posed by  water ;  if  they  are  thus  decomposed 
they  generally  produce  oxyhaloid  compounds  ; 
speaking  broadly,  these  elements  do  not  exist  in 
allotropic  forms.  On  the  other  hand,  we  find 
that  most  of  the  elements  which  are  placed  in 
the  electro-negative  class  combine  with  0  to 
form  acidic  oxides ;  their  compounds  with  II 
and  O  are  usually  acids.  All  acids  contain  one 
or  more  of  these  elements  ;  they  generally  form 
hydrides  ;  many  of  their  haloid  compounds  are 
decomposed  by  heat,  and  many  of  them  are  also 
decomposed  by  reacting  with  water,  thereby 
producing  haloid  acids  and  either  oxides  or 
oxyacidsof  the  electro-negative  elements;  speak- 
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ing  broailly,  these  elements  exhibit  the  pheno- 
mena of  allotropy. 

Hence,  it  would  appear  that  the  division 
of  elements  into  two  classes,  those  which  are 
electro  positive  to  H,  and  those  which  are  elec- 
tro-negative to  H,  is  a  good  classification,  be- 
cause with  this  one  class-mark  many  other 
properties,  both  physical  and  chemical,  are 
associated. 

Tlie  electro-positive  elements  are  called 
metals ;  the  electro-negative  elements  are  called 
non-metals. 

A  further  examination  of  metals  and  non- 
metals  shows  that  the  classification  implied  in 
these  terms  is  very  far  from  being  suHicient  for 
chemical  purposes.  We  cannot  dcline  the  term 
metal ;  just  as  we  cannot  define  any  of  the 
chemical  names  which  are  given  to  classes  of 
bodies.  We  can  sketch  the  ideal  metal.  Con- 
sidered physically,  the  ideal  metal  is  a  hard, 
fairly  heavy,  greyish-white,  lustrous,  malleable, 
ductile,  and  tenacious  solid,  which  melts  only  at 
a  high  temperature ;  it  is  a  good  conductor  of 
heat  and  electricity  ;  it  crystallises  in  forms  be- 
longing to  the  regular  system ;  its  emission- 
spectrum  consists  of  lines,  and  is  comparatively 
simple  in  character.  Considered  chemically, 
the  ideal  metal  is  hardly,  if  at  all,  changed  in 
the  air,  it  combines  with  0  at  fairly  high  tem- 
peratures, and  forms  one  or  more  oxides  which 
are  basic,  i.e.  which  react  with  acids  to  form 
salts  ;  it  reacts  with  water  or  steam  to  produce 
an  oxide  or  hydroxide  and  evolve  H  ;  no  hydride 
of  the  ideal  metal  is  known  ;  it  does  not  enter 
into  the  composition  of  acids,  but  it  reacts  with 
acids  to  form  salts;  its  sulphides  react  with 
acids  to  produce  salts  and  evolve  H._,S,  they  com- 
bine with  the  sulphides  of  decidedly  electro- 
negative elements  ;  the  salts  of  the  ideal  metal 
are  numerous  and  stable  ;  it  forms  but  few  acid 
salts,  but  the  number  of  double  salts  into  which 
it  enters  is  large  ;  it  combines  directly  with  the 
halogens,  producing  compounds  which  are  vola- 
tilised without  decomposition  at  rather  high 
temperatures,  and  which  dissolve  in  water 
without  change ;  the  ideal  metal  forms  alloys 
with  elements  of  its  own  class,  which  alloys  be- 
long rather  to  the  group  of  physical,  than  to  that 
of  chemical,  compounds  ;  lastly,  the  ideal  metal 
exists  in  only  one  modification,  i.e.  it  does  not 
show  allotropy.  The  ideal  non-metal  is  the 
opposite,  chemically  and  physically,  of  the 
metal. 

No  element  exhibits  all  the  properties  which 
■we  have  placed  in  the  category  '  >»ctoi ';  nor  is 
there  any  element  which  possesses  oven  some  of 
these  properties  without  at  the  same  time  also 
possessing  some  of  the  properties  which  belong 
to  the  typical  non-metal. 

The  elements  sodium  and  potassium  possess 
most  of  the  chemical  properties  enumerated  as 
characteristic  of  metals  ;  but  these  elements  are 
instantly  oxidised  by  exposure  to  air;  they  pro- 
bably form  unstable  hydrides ;  they  are  very 
soft,  lighter  than  water,  and  melt  at  moderately 
low  temperatures. 

The  clement  gold  possesses  most  of  the  physi- 
cal properties  characteristic  of  metals  ;  but  its 
hydroxide  reacts  with  alkalis  to  form  salts,  e.g. 
KAuO., ;  Au  also  forms  the  acids  HAuBr,  and 
HAuCi, ;  Au  .S  combines  with  the  sulphides  of 
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the  very  metallic  elements  K  and  Na  to  form 
salts.  The  element  chromium  exhibits  many 
of  the  characteristic  physical  properties  of 
metals ;  it  also  decomposes  steam  with  evolution 
of  H  ;  it  combines  with  the  halogens  to  form 
stable  compounds,  some  of  which  have  been 
gasified  at  high  temperatures  ;  chromium  does 
not  form  a  hydride;  the  oxides  CrO  and  CrJJ, 
are  basic  ;  the  clement  reacts  with  many  acids 
to  form  salts,  which  are  well  marked,  stal)lo 
compounds;  it  does  not  exist  in  allotropic  forms. 
On  the  other  hand,  CrO.,  is  a  distinctly  acidic 
oxide,  reacting  with  water  to  form  the  acid 
H  CrOj,  from  which  is  obtained  a  large  number 
of  salts.  In  other  words,  chromium  belongs  to 
tlie  class  metals,  and  also  to  the  class  non- 
metals.  In  an  even  more  marked  way  than  Or, 
manganese  combines  in  itself  both  metallic  and 
non-metallic  properties. 

The  chemical  properties  of  an  element  depend 
on  the  properties  of  the  other  elements  with 
which  it  combines,  and  on  the  relative  quantities 
of  these  other  elements  entering  into  combina- 
tion. It  is  this  fact  which  makes  it  impossible 
to  apply  the  definition  of  metal  or  non-metal,  in 
its  entirety,  to  any  element.  The  classification 
of  elements  into  metals  and  non-metals  is  never- 
theless a  useful  one,  provided  it  is  employed 
with  judgment  and  knowledge.  If  we  find  that 
a  certain  element  is  hard,  lustrous,  unchanged 
or  only  slowly  changed  in  the  air,  and  is  a  good 
conductor  of  electricity,  or  if  we  find  that  the 
oxide  of  a  certain  element  is  basic,  and  that  the 
chloride  is  not  decomposed  by  water,  or  if  de- 
composed produces  an  oxychloride,  we  have  at 
once  a  guide  to  lead  us  in  our  further  examina- 
tion of  the  element.  We  shall  probably  find 
that  the  element  in  question  possesses  several  of 
the  other  physical  characteristics  of  metals  ; 
and  we  shall  also  probably  find  that  it  reacts 
with  acids  to  form  salts,  decomposes  steam  with 
evolution  of  H,  produces  at  least  one  sulphide 
which  combines  with  sulphides  of  some  of  tho 
negative  or  non-metallic  elements,  and  so  on. 

The  following  division  of  the  elements  usually 
placed  in  the  class  metals  is  that  arising  from 
the  application  of  the  periodic  law. 

Class  I.  division  1  ;  Li  Na  K  Bb  Cs 

2 ;  Cu    Ag  Au. 
Class  II.  divisio7i  1 ;  Be  Ca  Sr  Ba 
2  ;  Mg  Zn  Cd  Ilg. 
Class  III.  division  1 ;  Sc  Yt  La  Yb 
2  ;  Al  Ga  In  Tl. 
Class  IV.  division  1 ;  Ti  Zr  Ce  Th 

2  ;  Ge  Sn  Pb. 
Class  V.  division  1 ;  V  Nb  Di  Ta 
2  ;  As  Sb  Er  Bi. 
Clvss  VI.  division  1  ;  Cr  Mo  W  U 
,,      2  ;  none  isolated. 
ChMis  VII.  division  1 ;  Mn 

,,      2  ;  none  isolated. 
Class  VIII.  division  1  ;  Fe  Ni  Co  (Cu) 
„      2  ;  Kh  Bu  Pd  (Ag) 
„      3  ;  Os  Ir  Pt  (Au) 

The  metals  in  division  1  of  Class  I.  are  gene- 
rally known  as  the  alkali  metals.  They  possess 
in  the  most  marked  way  the  chemical  characlerg 
of  the  ideal  metal;  none  of  their  compounds 
exhibits  any  acidic  functions  ;  they  are  electro- 
positive to  all  the  other  elements.    The  mctaU 
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in  division  2  of  Class  I.  are  very  distinctly 
metallic  in  their  physical  properties  ;  chemically 
considered  they  show  considerable  differences 
among  themselves ;  several  compounds  of  gold 
are  almost  non-metallic  in  their  reactions,  the 
chemical  and  physical  analogies  of  this  element 
are  best  represented  by  placing  it  both  with  Cu 
and  Ag,  and  also  with  Os,  Ir,  and  Pt,  in  division 
3  of  Class  VIII. 

The  alkaline  earth  mdals  which  form  divi- 
sion 1  of  Class  II.  are  more  metallic  in  their 
physical  properties  than  the  metals  placed  in 
division  1  of  Cass  I. ;  chemically  they  are  also 
distinctly  metallic.  Coming  to  Mg,  Zn,  Cd,  and 
Hg,  which  form  division  2  of  Class  II.,  we  have 
four  elements  whose  properties  closely  approach 
those  of  the  ideal  metal ;  Cd  may  be  taken  as 
on  the  whole  the  best  actual  representative  of 
the  class  metal.  As  we  pass  to  the  higher  classes 
we  find  many  metals  exhibiting  properties 
characteristic  of  non-metals,  until  in  Class  VII. 
we  arrive  at  Mn,  an  element  which  is  at  once 
distinctly  metallic  and  decidedly  non-metaUic  in 
its  chemical  properties. 

In  connexion  with  the  subject  of  this  aiticle, 
reference  should  be  made  to  the  following  articles 
wherein  the  different  classes  of  metals  are  de- 
scribed:—  Alkaline  eabths,  met.JlLS  op  the, 
vol.  i.  p.  112  ;  Alkalis,  metals  of  the,  vol.  i.  p. 
114 ;  Chromium  group  of  elements,  vol.  ii.  p. 
1(58 ;  Copper  group,  vol.  ii.  p.  250 ;  Earths, 
metals  op  the,  vol.  ii.  p.  421;  Iron  group,  vol. 
iii.  p.  65  ;  Magnesium  group,  vol.  iii.  p.  163  ; 
Nitrogen  group  (for  Class  V.,  V  to  Bi),  vol.  iii. 
infra  ;  Noble  metals,  vol.  iii.  infra  ;  Titanium 
group,  in  vol.  iv. ;  Tin  group,  in  vol.  iv. 

M.  M.  P.  M, 

METALS,  EAEE.  Under  this  name  are  in- 
cluded a  number  of  presumed  elementary  bodies 
concerning  which  our  knowledge  is  at  present 
very  imperfect.  We  see  that  in  their  general 
properties  they  approximate  more  or  less  closely 
to  cerium,  yttrium,  and  lanthanum,  but  we  are  not 
sure  how  far  we  have  yet  obtained  them  in  a 
state  of  purity.  Consequently  we  are  in  doubt 
not  merely  as  to  their  at.  w.  and  S.G.,  but  even 
as  to  their  number  and  their  rank  as  elements, 
compounds,  or  mere  mixtures.  Our  ignorance 
is  due  to  the  great  rarity  of  these  bodies,  to  the 
high  complexity  of  the  minerals  in  which  they 
are  found,  but  most  of  all  to  the  fact  that  they 
differ  among  themselves  merely  by  very  minute 
shades. 

The  principal  sources  of  the  rare  metals  are 
gadolinitc,  keilhauite,  fcrgusonite,  euxenite, 
ccrite,  and  tJioritc,  which  are  Norwegian  mine- 
rals, and  further,  samarskite,  which  was  first  ob- 
tained from  the  Urals,  but  has  since  been  found 
in  relatively  large  quantities  in  North  Carolina. 
It  is  to  be  noticed  that  specimens  of  any  one  of 
these  minerals,  if  from  different  localities,  are 
not  identical  in  the  earths  they  contain.  Hence 
if  it  is  desired  to  isolate  any  particular  earth  it 
is  best  to  select  as  the  first  material  that  mineral 
in  which  nature  has,  so  to  speak,  commenced 
the  task  of  separation.  (This  method  was  pro- 
posed by  the  writer  in  his  address  to  the  chemi- 
cal section  of  the  British  Association,  Birming- 
ham Meeting  (C.  N.  54,  123  ;  ibid.  54,  157  ;  Pr. 
40,  505.)  Nilson  a.  Kriiss  have  since  adopted 
and  recommended  the  same  method  (B.  20, 


2134;  C.  N.  56,  74,  85,  135,  145,  154,  163, 
172). 

The  recognition  of  the  various  rare  earths  is 
a  matter  of  no  little  delicacy.  Here  spectroscopy 
in  its  several  modifications  renders  the  greatest 
service.  In  endeavouring  to  ascertain  by  this 
means  what  substances  are  present  in  a  mineral 
containing  rare  earths,  chemists  may  employ 
either  the  spark-spectrum,  the  absorption-spec- 
trum, or  the  incandescence-  or  the  phosphores- 
cence-spectrum. They  may  further  apply  any  of 
these  tests  either  at  once  to  the  original  matter,  or 
to  some  of  its  portions  after  a  partial  separation 
has  been  effected  by  chemical  treatment.  The 
question  of  course  arises,  how  are  we  to  know 
when  we  have  obtained  any  one  earth  separated 
from  all  other  bodies,  and  absolutely  pure  ?  In 
the  case  of  those  earths  and  their  solutions  which 
present  an  absorption-spectrum,  e.g.  didymia, 
samaria,  holmia,  erbia,  Ac,  the  writer  has  shown 
that  as  an  element  approaches  simplicity  tlio 
absorption-spectrum  of  its  solutions  will  become 
less  and  less  complicated  ;  hence  it  would  appear 
that  when  absolutely  free  from  its  associates, 
each  element  would  have  an  absorption-spectrum 
of  great  simplicity,  in  many  cases  consisting  of 
one  band  only  (the  '  one  band,  one  element ' 
hypothesis).  But  as  certain  earths,  e.g.  lanthana, 
mosandra,  philippia,  scandia,  terbia,  &c.,  give  no 
absorption-spectra,  this  test  is  not  applicable  in 
all  cases. 

Great  caution  is  required  in  drawing  con- 
clusions from  the  examination  of  spectra.  Con- 
cerning the  influence  of  one  body  upon  another 
little  is  yet  known,  but  that  little  is  of  sufiQcient 
importance  to  make  us  very  careful  how  we  in- 
terpret absorption-spectra  when  not  corroborated 
by  chemical  results.  Lecoq  de  Boisbaudran  a. 
J.  Lawrence  Smith  have  pointed  out  some  im- 
portant modifications  produced  in  absorption- 
spectra  by  the  presence  of  an  excess  of  acid  in 
the  solution  [C.  R.  88,  1167).  Soret  subsequently 
verified  these  observations.  Brauner  and  others 
have  put  on  record  experiments  on  mixing  solu- 
tions of  didymium  and  samarium.  They  find 
in  the  case  of  a  didymium  solution  showing  the 
group  of  three  bands,  476,  469,  428  [l/A-  430-4, 
441-3,  454-6],  that,  by  adding  a  dilute  solution 
of  samarium,  these  three  bands  vanish,  without 
the  appearance  of  any  of  the  samarium  bands, 
until  a  certain  proportion  is  reached,  when  the 
samarium  bands  gradually  come  into  their  places 
(Brauner,  C.  J.  43,  286). 

Many  of  the  earths  that  do  not  yield  solutions 
giving  absorption  spectra  can  be  made  to  give 
characteristic  spectra  by  phosphorescence.  This 
is  known  as  the '  radiant  matter  '  test.  When  the 
spark  from  a  good  induction-coil  traverses  a  tube 
having  a  flat  aluminium  pole  at  each  end,  the 
appearance  of  the  spark  changes  according  to 
the  degree  of  exhaustion.  If  atmospheric  air  is 
the  gas  under  exhaustion,  at  a  pressure  of  about 
7  mm.  a  narrow  black  space  is  seen  to  separate 
the  luminous  glow  and  the  aluminium  plate 
connected  with  the  negative  pole  of  the  in- 
duction-coil. As  the  exhaustion  proceeds  this 
dark  space  increases,  until  at  a  pressure  of  about 
0-02  mm.  the  dark  space  nearly  fills  the  tube ; 
the  luminous  cloud  showing  the  presence  of 
residual  gas  has  almost  disappeared,  and  the 
molecular  discharge  from  the  negative  pole 
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begins  to  excite  phosphorescence  on  the  glass 
wliere  it  strikes  tlie  side.  Tliere  is  a  very  wide 
difference  in  the  degree  of  exliaustion  at  which 
various  substances  begin  to  phosphoresce. 
Under  the  influence  of  this  discharge  of  '  radiant 
matter,'  a  great  many  substances  emit,  more  or 
less  intensely,  a  phospliorescent  light.  On 
examining  this  light  in  the  spectroscope,  most  of 
these  bodies  give  a  faint,  continuous,  spectrum 
■with  a  more  or  less  decided  concentration  in 
Bome  one  part,  the  superficial  colour  of  the 
phosphorescing  substance  depending  on  this 
preponderating  emission  in  one  or  other  part  of 
the  spectrum.  Sometimes,  but  less  commonly, 
the  spectrum  of  the  phosphorescent  light  is  dis- 
continuous. 

If  we  examine  the  rare  earths  by  this 
'  radiant  matter '  test  we  find  they  present 
phenomena  of  a  striking  character.  Some  of 
them  remain  unaffected,  and  are  thus  at  once 
referred  to  a  distinct  group.  Others,  such  as 
thoria,  do  not  phosphoresce  and  offer  great  ob- 
struction to  the  passage  of  the  spark.  Other 
earths  become  very  phosphorescent  and  vary 
greatly  in  their  power  of  retaining  a  residual 
phosphorescence.  On  examining  phosphor- 
escent earths  glowing  in  a  vacuum  tube,  the 
■writer  found  remarkable  difl'erences  in  the  dura- 
tion of  this  residual  glow.  Some  of  the  earths 
remain  luminous  for  many  minutes  after  the 
cessation  of  the  current,  ■while  others  cease  to 
phosphoresce  immediately  on  the  stoppage  of 
the  current.  Take  the  case  of  yttria.  This 
earth,  the  writer  finds,  can  be  resolved  by 
chemical  treatment  into  a  series  of  simpler 
bodies  of  unequal  basicity,  to  which  he  has  given 
the  provisional  designations  of  Ga,  Gl3,  GS,  GC, 
Gt),  and  S7.  The  after-glow  of  these  bodies 
differs  somewhat  in  colour  from  that  which  the 
earth  exhibits  while  the  current  is  still  passing. 
The  spectrum  of  the  after-glow  also  shows  that 
some  of  the  lines  are  missing.  In  the  electrical 
phosphoroscope — an  instrument  similar  to  Bec- 
querel'sphosphoroscope,  but  having  the  substance 
acted  on  electrically  instead  of  by  direct  light — 
the  different  bands  of  the  new  constituents  of 
yttria  {v.  infra)  do  not  all  appear  at  the  same 
speed  of  rotation.  At  the  lowest  speed  the  double 
greenish-blue  band  of  G/3  is  first  seen,  followed 
next  by  the  dark-blue  band  of  Ga.  As  the  velocity 
increases  there  follows  the  bright  citron-yellow 
band  of  G5,  and  as  the  utmost  speed  approaches 
the  red  band  of  Gf  is  seen,  but  not  without  diffi- 
culty. As  another  instance,  if  lanthanum  sul- 
phate, with  traces  of  Sm  as  inipurity,  along  with 
a  little  lime  is  examined  in  the  phosphoroscope, 
the  band  of  Ge  is  visible  at  the  lowest  speed;  (t5 
follows  at  an  interval  of  -0035  second,  and  the  Ga 
band  immediately  afterwards.  All  the  earths  of 
the  yttrium  and  samarium  groups  yield  discon- 
tinuous spectra  when  submitted  to  the  induction 
discharge  in  vacuo. 

A  modification  of  phosphorescence-spectro- 
scopy  is  produced  by  the  previous  addition  of 
other  earths  to  the  specially  phosphorescent 
earths.  Lime  exerts  a  remarkable  action.  By 
itself,  it  phosphoresces  with  a  continuous  spec- 
trum, while  yttria  phosphoresces  with  a  discon- 
tinuous spectrum.  But  if  these  two  bodies  are 
mixed  together,  the  phosphorescing  energy  of  the 
lime  docs  not  extend  over  the  whole  spectrum. 
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but  concentrates  itself  In  strengthening  the  yttria 
bands.  These  bands  become  broader,  but  at  the 
same  time  less  sharply  defined,  in  proportion  as 
the  lime  is  increased  in  quantity.  Lime  also 
brings  out  the  phosphorescent  bands  of  samaria. 
It  also  suppresses  the  sliarp  line  S5,  the  most 
striking  feature  in  the  phosphorescent  spectrum 
shown  by  pure  samarium  sulphate.  On  the  other 
hand  an  addition  of '  old '  yttria  deadens  the  other 
lines  of  samaria,  but  brings  out  the  line  S5  more 
strongly.  Lanthanum  sulphate  in  the  '  radiant 
matter'  tube  phosphoresces  with  a  reddish  colour. 
If  lime  is  added  to  lanthanum  sulphate  the  phos- 
phorescence changes  its  colour  from  red  to  yellow. 
Lime  also  brings  out  the  bands  of  yttrium  and 
samarium  if  these  are  present  as  impurities.  So 
sensitive  is  this  test  that  it  will  show  the  pre- 
sence of  one  part  of  yttria  or  samaria  in  more 
than  a  million  parts  of  lime.  When  G5,  Ga, 
and  G;3  are  present  in  small  proportions  with 
lime  the  bands  of  G5  and  Go  become  intensified, 
but  a  dark  sp)ace  appears  instead  of  the  green 
band  of  G/8.  Hence  if  only  a  small  trace  of  G$ 
is  present  in  lime  the  green  band  is  not  only 
obliterated,  but  the  quenching  action  suppresses 
that  part  of  the  continuous  lime-spectrum  which 
has  the  same  refrangibility  as  the  Gli  line,  and 
thus  gives  a  black  space  in  the  sjiectrum. 

There  are  many  instances  of  the  modifica- 
tions induced  in  the  normal  spectrum  of  one 
earth  by  the  admixture  of  others  when  treated  as 
anhydrous  sulphates.  One  of  the  most  striking 
instances  is  that  of  a  mixture  of  samaria  with 
yttria,  since  the  presence  of  even  40  p.c.  of 
yttria  practically  obliterates  the  spectrum  of 
samaria.  The  most  minute  proportion  of  lime 
added  to  samaria  causes  the  sharp  line  at 
2G!)  to  vanish,  while  at  the  same  time  it 
much  intensifies  the  other  bands  {Tr.,  pt.  ii. 
1885 ;  C.  Ii.,  June  15,  1885).  The  action  of 
lime  upon  yttria  is  of  great  use  in  detecting  very 
minute  traces  of  this  earth  when  in  admixture 
■with  elements  which  would  otherwise  prevent  its 
phosphorescence. 

Alumina  is  also  active  in  inducing  new 
spectra  when  mixed  with  the  rare  earths.  A 
moderate  amount  of  fractionation  has  enabled 
the  writer  to  penetrate  beneath  the  veil  of  red 
phosphorescence  observed  in  crude  alumina  and 
to  see  a  complicated  sharp-line  spectrum  (C.  N., 
56, 62, 72).  The  new  body  of  which  glimpses  have 
been  obtained  is  probably  one  of  the  unknown 
earths  in  decipia,  since  the  new  spectrum  may 
be  fairly  reproduced  by  adding  one  of  the  frac- 
tionations of  decipia  to  alumina.  Hence,  it  will 
be  seen  that  the  performance  of  a  long  series  of 
check  and  counter-check  experiments  often  be- 
comes necessary  before  the  presence  or  the  ab- 
sence of  any  particular  earth  can  be  inferred. 

The  quantitative  separation  of  the  rare  metals 
is  much  more  difficult  than  their  mere  recogni- 
tion. These  substances  are  not  linked  to  one 
another,  or  to  other  elements  with  which  they  are 
associated,  by  any  strong  affinities,  but  they  are 
nearly  identical  in  their  behaviour  and  ijroper- 
ties.  Hence  we  have  so  far  been  unable  to  find 
any  reagent  or  any  mode  of  treatment  which  at 
once  quantitatively  separates  one  of  these  sub- 
stances from  all  the  others.  We  are  therefore 
obliged  to  have  recourse  to  tedious  processes  of 
fractionation. 

B  2 
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In  attempting  to  enumerate  or  clescribc  the 
rnrs  metals,  we  meet  with  the  additional  diffi- 
culty that  the  unitary  character  of  many  of 
them  is  still  a  matter  of  extreme  doubt. 

Several  of  the  rare  metals  will  be  found  de- 
scribed in  their  proiJer  alphabetical  order  in  this 
Dictionary,  e.g.  beryllium,  cerium,  didyiniitm. 
Many  of  these,  as  will  be  seen  below,  are  pro- 
bably caiDable  of  being  further  split  up,  but  as 
they  are  frequently  mentioned  in  chemical 
treatises  and  memoirs  their  description  as  at  pre- 
sent, or  lately,  known  has  been  found  necessary. 

There  are  certain  other  metals  which  are 
still  under  discussion,  e.g.  decipium,  philippium, 
holmium  (Soret's  X),  and  dysprosium.  Koscoe 
has  indeed  proved  that  philippium  is  a  mixture 
of  terbium  and  yttrium,  and  the  experiments  of 
the  writer  have  confirmed  his  results  ;  but  until 
we  know  more  about  the  constitution  of  terbium 
and  of  yttrium,  both  of  which  are  undoubtedly 
compound  bodies,  these  experiments  do  not  carry 
us  much  further.    Samarium  is  also  identical 


separate  a  mixtui'e  of  two  bodies  hito  two  parts, 
just  as  the  addition  of  a  reagent  only  divides  a 
mixture  into  two  portions,  a  precipitate  and  a 
solution.  These  divisions  will  be  effected  on 
different  lines  according  to  the  reagent  employed. 
Thus,  if  we  add  ammonia  to  a  mixture  we  may 
get  a  separation  into  two  parts,  but  if  we  add 
oxalic  acid  to  the  same  original  solution  we  split 
up  the  mixture  differently  and  obtain  two  other 
parts.  Thus,  if  we  crystallise  a  solution  of  old 
didymium,  as  was  done  by  Auer  von  Welsbach, 
we  divide  its  components  into  neodymium  and 
praseodymium.  But  by  fusing  didymium  nitrate 
we  divide  its  components  in  a  different  way  and 
obtain  different  products.  Now,  it  is  clear  that 
so  long  as  by  different  modes  of  attack  we  ob- 
tain different  products,  we  have  not  yet  reduced 
the  original  substance  to  its  ultimate  elements, 
we  have  not  yet  reached  bed-rock. 

We  find  that  a  compound  molecule  may 
behave  as  an  element,  as  has  been  shown  in  the 
case  of  old  didymium.    Chemists  have  a  certain 


Fiu.  1. — Absorptioii-spGctrum  of  Didymium. 
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with  a  body  which  other  chemists  have  named 
'yttrium  |8.' 

It  has  been  mentioned  elsewhere  that  the  old 
didymium,  after  the  elimination  of  Delafon- 
taine's  decipium,  was  found  by  Lecoq  de  Bois- 
baudran  to  contain  another  body,  which  he 
named  samarium,  characterised  by  the  bands 
of  Delafontaine's  decipium,  together  with  two 
additional  bands  (c/.  figs.  1  and  2).  After  the 
removal  of  these  bodies  the  residual  didymium 
was  split  up  by  Auer  von  Welsbach  into  the  two 
bodies,  neodymium  and  praseodyxnium,  the  ab- 
sorption-spectra of  which  are  shown  respectively 
in  figs.  3  and  4.  It  will  be  observed,  however, 
that  two  of  the  bands  of  old  didymium  are  not 
to  be  found  in  the  neodymium  and  praseodymium 
spectra  taken  conjointly.  Hence  it  becomes  ex- 
tremely probable  that  there  exists  a  third  body 
distinct  from  neodymium  and  praseodymium  to 
which  one  of  these  extra  bands,  or  possibly  both, 
is  due.  This  probable  metal  the  writer  has  pro- 
visionally named  Da.  But  we  still  encounter  the 
question  whether  neodymium,  praseodymium, 
and  Da  are  ultimate  elements,  or  are  capable  of 
still  further  scission.  The  researches  of  several 
investigators  point  very  decidedly  in  the  latter 
direction.  Thus  Nilson  a.  Kriiss  in  1887  appear 
to  have  obtained  from  didymium  no  fewer  than 
nine  bodies,  each  of  which  may  possibly  prove 
to  be  an  element.  These  bodies  have  been  pro- 
visionally named  by  the  discoverers Dia,  Di^jDiy, 
DiS,  Die,  Dii7,  Die,  Dii,  and  DIk:. 

It  seems  to  the  writer  that  neodymium  and 
praseodymium  are  simply  the  products  into 
which  the  original  didymium  is  split  up  by  one 
particular  mode  of  attack.  Any  single  chemical 
operation,  whether  it  be  crystallisation,  pre- 
cipitation, fusion,  partial  solution,  itc,  can  only 


number  of  reagents,  operations,  or  processes  in 
regular  use,  and  if  a  substance  resists  all  these 
and  otherwise  behaves  as  a  simple  body,  they 
call  it  an  element.  But  for  all  this  it  may  prove 
to  be  a  compound.  Hence,  we  may  legitimately 
pause  before  conceding  to  neodymium  and  praseo- 
dymium the  rank  of  elements.  We  need  some 
criterion  for  an  element  which  shall  appeal  to 
our  reason  more  clearly  than  the  old  untrust- 
worthy characteristic  of  having  not  as  yet  been 
decomposed ;  and  to  this  point  chemists  would 
do  well  to  turn  their  most  serious  attention. 

Fig.  2. — Absorption-?pectnim  of  Samarium  and 
Decipium  (De  Boisbaudran). 
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In  samarium  the  writer,  by  means  of  the 
'radiant  matter'  test,  has  recognised  four  bodies, 
named  provisionally  SS,  Ge,  Gy,  and  G0.  Very 
similar  observations  seem  to  prove  that,  like 
didymium  and  samarium,  erbium,  holmium, 
thulium,  dysprosium,  &c.,  are  compounds  or 
mixtures  of  a  number  of  closely  allied  bodies. 

In  order  to  ascertain  the  existence  of  sup- 
posed new  elements  chemists  have  proposed  as 
a  test  that  certain  absorption-bands  seen  in 
different  solutions  follow  the  same  variations  of 
intensity.  If  this  is  the  case  we  may  infer  that 
they  are  all  characteristic  of  one  and  the  same 
substance.  But  if  one  of  the  bands  dies  out 
while  others  remain  unaltered  we  may  judge  that 
two  or  more  distinct  bodies  are  present. 
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In  erbium  the  writer  has  detected  two  bodies, 
which  he  lias  characterised  by  their  absorption 
bands  A550  and  A493.  Kriiss  a.  Nilson  apply 
apparently  to  the  same  bodies  the  names 
Ero  and  Er;8.  To  obviate  all  confusion  it  must 
be  remembered  that  the  name  'erbia'  has  been 
given  to  two  bodies  which  are  not  identical. 
The  substance  which  ten  years  ago  was  called 
erbia,  and  which  was  then  supposed  to  be  the 
oxide  of  a  simple  metal,  has  been  resolved  by 
the  investigations  of  Delal'ontaine,  Marignac, 
Soret,  Nilson,  Clfive,  Brauner,  and  others  into 
at  least  six  distinct  earths.  Three  of  these  — 
scandia,  ytterbia,  and  terbia — give  no  absorption- 
spectra,  while  three  others  -  erbia  (new),  holmia, 
and  thulia-  give  absorption-spectra.  The  first 
to  question  the  elementary  character  of  old 
erbium  was  Delafontaine  (C.  li.  87,  559  ;  C.  N. 
38,  202).  He  obtained  from  it  and  described 
philippia,  a  yellow  oxide  having  a  strong  band 
in  the  violet  (A.400  to  405),  a  broad  black  absorp- 
tion band  in  the  indigo-blue  (about  A450),  two 
rather  fine  bands  in  the  green,  and  one  in  the  red. 

The  history  of  philippium  is  very  instructive. 
Soon  after  Delafontaine'  sdiscovery,  Soret  (C  E. 
80,  521  ;  C.  N.  40,  224)  stated  that  he  was  un- 
able to  identify  '  Soret's  X  '  with  Delafontaine's 
philippia,  the  latter  being  characterised  by  an 
absorption-band  in  the  blue  occupying  the  same 
place  as  one  of  the  erbia  bands.  In  1880  De- 
lafontaine (C.  R.  90,  221 ;  C.  N.  41,  72)  de- 
scribed ten  new  earths  as  present  in  gadolinite 
and  samarskite,  viz.,  mosandra,  philippia,  ytter- 
bia, decipia,  scandia,  holmia,  thulia,  samaria, 
and  two  others  to  which  he  did  not  assign  names. 
He  concluded  that  the  propcities  of  philippia 
were  identical  with  those  of  Soret's  X  and  of 
Cleve's  holmia,  and  proposed  that  the  name  hol- 
mia should  be  sot  aside  in  favour  of  philippia. 
In  C.  B.  91,  328  (also  C.  N.  42,  185),  C16ve  re- 
peated his  earlier  assertion  that  philippia  was 
not  identical  with  Soret's  X  or  holmia.  Dela- 
fontaine then  withdrew  all  he  had  said  about 
the  absorption-spectrum  of  philippium  and  de- 
cided that  it  had  no  absorption-spectrum  at  all 
{Arcliives  de  Gcn&vc  [.3]  999,  15).  Lastly  lioscoe 
(C.  J.  41,  277)  gave  an  elaborate  account  of 
the  earth  metals  in  samarskite,  proving  philip- 
pia to  be  a  mixture  of  yttvia  and  terbia.  The 
present  writer,  after  prolonged  chemical  exami- 
nation of  these  earths,  has  come  to  a  similar 
conclusion  ;  but  a  spectroscopic  examination  of 
the  earth  left  on  igniting  some  very  cai-efully 
puritied  crystals  of  philippium  formate,  tested 
in  the  radiant  matter  tube,  has  shown  that  in 
the  separation  of  Delafontaine's  '  philippium ' 
the  yttria  undergoes  a  partial  fractionation. 

Shortly  after  the  announcement  of  philip- 
pium, Soret  (C.  B.  86,  1002)  described  an  earth 
which  he  provisionally  named  X.  It  was  sub- 
sequently found  to  be  identical  with  Cleve's 
holmia  (C.  B.  89,  479  ;  C.  N.  40,  125).  The  ab- 
sorption-spectrum of  this  earth  is  marked  by  a 
very  strong  band  in  the  extreme  red  (A  804), 
two  characteristic  bands  in  the  orange  and  green 
(a  040  and  530),  with  fainter  lines  in  the  more 
refrangible  part  of  the  spectrum,  and  a  number 
of  bands  in  the  ultra  violet  (see  fig.  7).  The  claim 
of  holmium  to  rank  as  an  element  has  been  dis- 
)iuted  by  Nilson  and  Kriiss,  who  assert  that  it 
consists  of,  or  at  least  contains,  four  distinct 


bodies,  provisionally  named  Xa,  X/8,  X7,  X5.  By 
submitting  Soret's  X  to  fractional  precipitation, 
and  examining  the  fractions  spectroscopically, 
Lecoq  de  Boisbaudran  found  that  this  X,  other- 
wise holmium,  consisted  of  at  least  two  elements: 
one  of  these  he  has  named  dysprosium,  reserving 
the  name  holmium  for  the  residue  left  after  the 
elimination  of  the  dysprosium.  The  absorption- 
spectrum  of  dysprosium  shows  four  bands, 
\  451-5,  475,  75C-5,  and  427-5.  The  absorption, 
spectrum  of  what  may  be  called  new  holmium 
is  shown  in  fig.  8.  What  relation  this  new  hoh 
mium  bears  to  any  of  the  components  observed 
in  the  original  spectrum  of  holmium  by  Kriiss 
and  Nilson  is  not  as  yet  determined. 

The  writer  (Pr.  40, 602)  obtained  an  earth  by 
repeated  fractionation,  in  which  one  of  the  bands 
ascribed  to  dysprosium,  that  namely  at  A  451-5, 
was  very  strong,  though  the  others  were  absent. 
As  de  Boisbaudran  regards  the  bands  A  475  and 
451-5  as  both  belonging  to  dysprosium,  and  as  the 
earth  obtained  gives  A  451-5  strong  but  with 
scarcely  a  trace  of  A  475, dysprosium  consists  of  at 
least  two  simpler  bodies.  Kriiss  and  Nilson  in  fact 
resolve  it  into  three  bodies  to  which  they  have 
given  the  provisional  names  Xf,  Xe,  Xt;,  and  De 
Boisbaudran  gives  the  absorption-siiectrum  of 
dysprosium  as  shown  in  fig.  9. 

Simultaneously  with  the  discovery  of  holmia, 
Cl^ve  announced  the  separation  of  a  second  earth 
from  erbia,  which  he  called  thulia.  Its  absorp- 
tion-si^ectrum  consists  of  a  very  strong  band  in 
the  red  A  C80  to  707,  and  one  in  the  blue  A  4G4-5 
(fig.  10).  The  ultimate  character  of  thulium  is 
by  no  means  established.  Kriiss  and  Nilson  re- 
solve it  into  two  bodies,  Tma  and  Tmi3.  Never- 
theless the  atomic  weight  of  thulium  has  been 
determined  as  170-7,  and  the  composition  Tm.O^ 
has  been  assigned  to  its  oxide,  determinations 
which  for  the  present  must  be  regarded  as  pre- 
mature. 

Further,  it  must  be  mentioned  that  the  spec- 
trum of  old  erbium  has  two  faint  bands,  one  at 
A  550  and  a  second  broader  one  at  A  493  (fig.  11). 
These  bands  are  not  to  be  found  in  the  spectrum 
of  holmium,  thulium,  dyspi'osium,  or  the  new 
erbium  (fig.  12).  In  a  long-continued  fractiona- 
tion of  the  erbia  group  of  earths,  conducted 
with  an  ample  supply  of  the  old  erbia,  the  writer 
finds  an  earth  giving  these  two  bands  concen- 
trated at  one  end,  the  bands  becoming  stronger, 
while  at  the  same  time  two  other  bands  make 
their  appearance.  This  phenomenon  indicatoa 
the  existence  of  another  earth  as  yet  unknown, 
belonging  to  the  erbium  group. 

We  next  come  to  the  yttrium  group,  com- 
prising the  metals  yttrium,  terbium,  gadolinium, 
ytterbium,  scandium,  mosandrium,  columbium, 
and  rogerium.  Of  these  yttrium,  terbium,  ytter- 
bium, and  scandium  form  the  subject  of  distinct 
articles  in  this  Dictionary. 

Columbium  and  rogerium  were  discovered  in 
the  samarskite  of  North  Carolina  by  J.  Law- 
rence Smith  in  1879,  but  nothing  further  has 
been  published  concerning  them.  Tliis  colum- 
bium is  perfectly  distinct  from  an  element  some- 
times called  columbium,  but  better  known  aa 
j  tantalum. 

j       Mosandrum  was  also  discovered  by  J.  L. 

Smith,  and  has  been  the  subject  of  a  little  con- 
I  troversy.    Delafontaine  pronounced  it  a  mixture 
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Via,  3. — Absorption-spectrum  of  Neodymium  (Von  Welsbach). 
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Fig.  4.— Absorption-spectrum  of  Praseodymium  (Von  Welsbacli), 
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Fig.  5. — Samarium  Spectrum. 
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FiG.  6.— Phosphorescence-spectra  of  Samarium  and  its  Meta-elements. 
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Pig.  7.— Absorption-spectrum  of  Holmium. 
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Pig.  8. — Absorption-spectrum  of  New  Holmium. 
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T"in.  9. — Alwnrptinn-spectnira  of  Dysprosium  (De  Boisbaurlran). 


100  ' 

1 , . , ,  1 1 , 

a 

2001 

M  1  >l  1  M 

D 

1300 
1  M  l<  1  .  ,  >  1 

600  ^' 

700 

Mill. 

800 

1      .  r  ,  ,  1  ,  ,  .  , 

,, 

lOOO 

<  < . ,  1 

1       1      1      .          1  J 

The  scale  is  — . 

A" 


Fin.  10.— Absorption  sppctrnm  of  Thulium, 
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■prn.  11.— Absorption-spectrum  of  Erbium  (1875). 
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Vm.  12. — Absorption-spectrum  of  New  Erbium. 
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FlCl.  13. — riiospliorcsceiice-spectra  of  pro  lucts  of  fr;irtioiiatin!?  Yttria. 
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of  terbium,  yltrinm,  erbium,  didymium,  and 
pliilippiuni.  In  November  1878  and  in  Sep- 
tember 1879  Smitli  reasserted  the  elementary 
character  of  mosandrum.  He  states  that  its 
compounds  are  of  a  deep  orange  colour,  that  its 
double  potassium  sulphate  is  not  easily  soluble, 
and  that  its  equivalent  weight  is  51-2.  No  re- 
cent and  conclusive  investigations  on  this  alleged 
metal  have  appeared,  and  its  existence  must  in 
the  meantime  be  regarded  as  exceedingly  doubt- 
ful. 

Declpium  has  been  considered  as  holding  an 
intermediate  position  between  the  didymium 
and  the  yttrium  groups  of  rare  metals,  but  its 
elementary  character  is  very  questionable.  It 
has  not  formed  the  subject  of  any  recent  re- 
searches. It  is  said  to  show  a  characteristic 
absorption  band  about  A  41G. 

Gadolinium,  otherwise  known  as  the  Ya  of 
Marignac,  gives  no  absorption-spectrum.  In  the 
writer's  investigations  its  phosphorescence  spec- 
trum was  found  to  consist  of  those  of  two  of  the 
constituents  of  yttrium,  which  will  be  mentioned 
below. 

Yttrium  proves  to  be  an  exceedingly  complex 
substance.  The  body  to  which  all  chemists  would 
have  applied  the  name  yttria  as  recently  as  four 
years  ago  may  be  split  up  into  possibly  six,  but 
certainly  five,  bodies,  Get,  G)3,  G5,  GC  and  G?j, 
two  of  which,  and  GC,  are  also  met  with  as 
the  components  of  gadolinium.  Hence  it  is  con- 
venient to  speak  of  the  original  substance  as 
'  old  yttria '  and  to  remember  that  such  is  the 
substance  to  which  everything  written  concern- 
ing yttria  prior  to  188.5  will  be  found  to  refer. 
Fig.  13  shows  the  simple  phosphorescence  spec- 
tra of  the  several  components  into  which  yttria 
may  be  split  up  by  fractionation.  If  these  com- 
ponents are  taken  in  the  order  of  their  apparent 
basicity — the  chemical  analogue  of  refrangibi- 
lity — the  lowest  of  these  constituents  gives  the 
deep-blue  band  Ga :  then  follows  a  strong  citron 
band,  G5,  which  increases  in  sharpness  as  it 
becomes  more  separated  from  its  associates  un- 
til it  may  be  called  a  line  ;  then  a  red  band,  GC; 
then  a  crimson  band,  Gr; ;  and,  lastly,  very  close 
together  a  pair  of  greenish-blue  bands,  Gh. 

The  diagram,  fig.  14,  shows  a  series  of  nine- 
teen phosphorescence  sjaectra  obtained  from  a 
prolonged  examination  of  '  old  yttria.'  The 
central  spectrum,  j,  is  approximately  that  given 
by  crude '  old  yttria,'  though  this  differs  slightly 
according  to  the  mineral  from  which  the  old 
yttria  is  extracted.  After  a  time  fractionation 
splits  up  the  earth  j  into  two  earths  here  marked 
I  and  K,  giving  slightly  different  spectra.  Frac- 
tionating I  gives  II  and  j,  while  k  on  fractionation 
yields  j  and  l.  It  must  not  be  thought  that  there 
is  so  great  a  difference  between  any  two  adjacent 
spectra  as  is  here  shown.  To  make  the  diagram 
accurately  represent  what  is  actually  seen  in  the 
laboratory  it  would  be  necessary  to  place  between 
each  of  these  nineteen  spectra  about  1,000  inter- 
mediate spectra.  Beginning  at  the  extreme  red 
it  will  be  seen  that  a  strong  band  at  AG17  [1/ 
239]  is  at  its  maximum  intensity  from  o  to  k, 
when  it  rapidly  disappears  and  is  not  seen  be- 
yond c  and  N.  The  component  giving  this  band 
the  writer  names  provisionally  Grj.  The  next 
band  in  the  red  A639  [1/  A-  245]  reaches  its 
maximum  at  a  or  even  higher,  and  fades  out  be- 


tween K  and  L.  The  band  at  A619  [1/  A^  2C1] 
has  its  maximum  between  i  and  o,  dying  out 
rapidly  below  but  being  more  persistent  above. 
It  is  called  GC  Then  comes  an  extremely  sharp 
band  A609  [1/  A-  269]  which  appears  to  belong 
to  an  earth  absent  in  gadolinite  but  present  in 
samarskite  and  a  few  other  minerals.  Its 
greatest  brilliancy  is  between  e  and  k,  and  on 
either  side  it  dies  rapidly  away.  For  this  the 
writer  proposes  the  name  SS.  Then  follows  a 
double  orange  band,  and  its  two  components, 
though  very  closely  united,  are  probably  capable 
of  separation.  The  maximum  brightness  of  the 
first  component  A603  [1/  A-  275]  extends  from  o 
to  the  top  of  the  figure.  The  second  component 
A597  [1/  A'^  280]  begins  to  fade  about  q,  and  is  at 
its  greatest  brilliancy  at  the  highest  spectrum 
shown  on  the  figure.  This  band  occurs  almost 
isolated  in  a  specimen  of  crude  lanthana,  and 
may  be  provisionally  called  Ge.  Next  follows  the 
citron,  or  GS  band,  A574  [1/  A^  305-5]  which  is 
the  most  prominent  feature  in  the  spectrum  of 
old  yttrium.  This  band  extends  with  scarcely 
diminished  sharpness  from  g  to  s  ;  above  a  it 
fades  rapidly  and  disappears  above  d.  Then 
follows  a  double  green  band  separable  into  two 
components.  The  first  of  these,  A568  [1/  A-'310] 
is  nearly  absent  in  a,  reaches  a  maximum  at  d, 
and  disappears  at  k.  The  second  member  of 
this  green  pair,  A563  [1/  A''  315]  has  its  maximum 
at  A  and  extends  only  to  h.  The  substance  pro- 
ducing this  pair  of  bands  may  be  called  for  the 
present  Gy.  Then  follows  a  pair  of  bright  green 
bands  which  so  far  show  no  signs  of  dividing. 
They  begin  at  b,  reach  a  maximum  at  e,  and 
continue  with  scarcely  diminished  brightness  to 
Q.  The  body  giving  this  double  green  band  is 
remarkably  jiersistent  and  may  provisionally  be 
called  G0.  Next  comes  a  dark  interval  followed 
by  a  broad,  hazy,  double-blue  band,  with  its 
centre  at  A482  [1/  A=  430-6]  ;  this  band  appears 
at  F  and  grows  brighter  to  the  last  fraction  at  s. 
The  substance  to  which  it  is  due  is  called  Ga. 
Lastly,  at  A456  [1/  A-  481]  appears  a  deep  violet 
band  beginning  at  about  q  and  brightening  as 
we  proceed  lower  down.  In  some  samples  of 
ytterbia,  supposed  to  be  pure,  this  band  is  in- 
tensely brilliant,  but  it  is  absent  in  a  specimen 
received  from  Nilson  and  considered  by  him  to 
be  perfectly  pure.  Hence  it  is  probably  due  to 
another  new  body  which  may  be  provisionally 
named  Sy. 

It  must  be  remarked  that  the  writer's  frac- 
tionations have  been  carried  far  beyond  the 
limits  shown  in  the  diagram.  Fractions  above 
A  and  below  s  afford  evidence  that  the  process  of 
differentiation  has  not  yet  reached  its  utmost 
limit. 

On  the  left  side  of  the  diagram  will  be  seen 
chemical  symbols  attached  to  some  of  the  spectra. 
Thus  the  top  spectrum.  A,  is  the  one  shown  by 
samarium.  At  d  is  the  spectrum  of  Marignac's 
Ya,  or  gadolinium,  h  shows  the  spectrum  of 
mosandrum,  and  l  that  which  is  generally  pro- 
nounced to  be  pure  yttrium.  A  careful  study  of 
this  diagram  will  lead  the  observer  to  conclude 
that  samarium,  gadolinium,  mosandrum,  and 
yttrium  are  not  true  chemical  elements  but  com- 
pounds, or  perhaps  very  intimate  mixtures,  of 
certain  simpler  bodies.  For  these  bodies  the 
name  'meta-elements'  is  proposed  (W.  Croukes, 
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B.  A.  BirminKliam  Meeting,  C.  N.  54,  155 ; 

Kriiss  a.  Nilson,  Ji.  20,  '2V.'A  and  G.  N.  54,  71,  85, 
135,  142,  154,  1G5,  172  ;  Marignac,  Archives  cles 


be  a  complex  botly,  and  recognises  in  it  three 
distinct  substances  which  he  names  Za,  Z/S,  and 
'  new  yttria  '  (C.  R.  103,  G27).    It  is  xwssible 


FlO.  11. — T'ho^ij]iorc.sccnce-si)CCtra  of  coiiiijoiictits  of  '  Old  YUria.' 


The  scale  1?  — . 


ScimccR  Plnjsiqitpn,  Ifi,  No.  5  and  C.  N.  57  ;  W. 
Crookes,  Pr.  Feb.  10,  ISST). 

Ue  Boisbaudran  likewise  finds  yttrium  to 


that  Za  is  TiS,  and  that  G/3  and  ZS  are  identical, 
th(iut;h  de  Boisbaudran  now  rcL'ards  the  killer 
body  as  terbia  (G.  1!.  102,  3'J5,  'J02). 
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The  right  of  the  '  new  yttria '  to  bear  this 
Kama  is  in  the  highest  degree  questionable.  De 
Boisbaudran  assigns  to  it  an  atomic  weight  close 
upon  89,  and  states  that  it  has  a  characteristic 
eiiark-spectrum  but  gives  no  phosphorescence- 
Bpectrum  either  in  the  radiant  matter  tube  or  by 
his  reversion-process.  It  evidently  cannot  be 
regarded  as  the  old  yttrium  freed  from  impuri- 
ties, since  the  purest  specimens  of  such  yttrium 
give  a  phosphorescence-spectrum  in  vacuo  of 
such  remarkable  intensity  that  it  cannot  be  due 
to  mere  traces  of  impurities.  Ga,  G^,  &c.,  can 
no  more  be  spoken  of  as  impurities  in  old  yttrium 
than  can  neodymium  and  praseodymium  (as- 
suming them  to  be  elementary)  be  viewed  as  im- 
purities in  old  didymium. 

Marignac's  Ya  is  probably  a  compound.  The 
•writer  recognises  in  it  two  at  least  of  the  con- 
stituents of  yttrium,  G^  and  GC- 

A.  E.  Nordenskjold  gives  the  name  oxide  of 
gadolinium  (a  totally  different  body  from  Marig- 
nac's Ya  or  gadolinium)  to  the  mixture  of  earths 
in  gadolinite  which  are  precipitated  by  ammonia 
and  oxalic  acid,  but  not  by  sulj)hate  of  potash. 
This  mixture  consists  of  yttria,  erbia,  andytterbia. 
A  very  interesting  point  is  that  however  different 
the  minerals  from  which  it  has  been  obtained, 
and  however  the  percentage  of  the  rare  earths 
varies,  the  equivalent  weight  of  the  mixture  is 
always  approximately  the  same,  viz.  2G1'9.  This 
value  is  determined  by  transforming  a  weighed 
quantity  of  the  oxide  into  sulphate  by  digestion 
with  dilute  sulphuric  acid,  and  driving  olf  excess 
of  water  and  acid  by  heating  to  incipient  red- 
ness (Nordenskjold,  G.  B.  102,  795 ;  W.  Crookes, 
C.  N.  54,  239). 

On  the  other  hand,  commenting  on  this,  De 
Marignac  shows  that  there  is  sometimes  a  varia- 
tion of  16  p.c.  in  the  equivalent  weights  of  these 
natural  mixtures  of  rare  earths  (De  Marignac, 
Arch,  dcs  Sci.  Phys.  17,  No.  5). 

We  have  therefore  some  thirty  bodies  of 
which  the  so-called  rare  metals  are  composed, 
or,  at  least,  which  they  contain ;  and  a  variety 
of  facts  points  to  the  conclusion  that  we  have  by 
no  means  come  to  the  end.  Several  even  of  the 
new  bodies  give  signs  of  a  capability  of  further 
si^litting  up,  if  they  are  examined  with  sufficient 
nicety  and  persistence.  It  is  far  from  unlikely  that 
when  the  various  methods  of  research  known  as 
fractionation  have  been  more  generally  applied 
we  may  have  to  deal,  not  with  thirty,  but  with 
nearer  sixty,  unknown  bodies. 

But  whatever  may  be  the  number  of  these 
bodies  the  question  must  be  raised.  What  are 
they  ?  Are  they  each  and  all  independent  ele- 
ments ?  We  have  certainly  no  good  a  priori 
grounds  for  asserting  that  the  number  of  ele- 
ments now  recognised  is  not  capable  of  consider- 
able extension.  But  before  any  body  can  be 
accepted  as  simple  it  should  certainly  undergo 
a  very  severe  scrutiny,  more  severe  than  any  of 
these  newly-discovered  bodies  has  yet  undergone. 
The  case  of  didymium  is  here  a  warning.  It 
had  been  closely  examined  by  some  of  the  ablest 
chemists  in  Europe,  it  had  been  freed  from 
several  foreign  bodies,  its  atomic  weight  had 
been  established,  when  a  novel  mode  of  examina- 
tion proved  its  compound  nature. 

Pending  therefore  the  completion  of  a  series 
of  investigations,  chemical  and  optical,  which 


will  probably  occupy  several  generations  of 
chemists,  it  may  be  safest  to  call  these  recently 
observed  bodies  not,  as  yet,  elements,  but  quasi- 
or  meta-  elements.  Our  notions  of  a  chemical 
element  have  been  enlarged ;  hitherto  the  ele- 
mental molecule  has  been  regarded  as  an  aggre- 
gate of  two  or  more  atoms,  and  no  account  has 
been  taken  of  the  manner  in  which  these  atoms 
have  been  agglomerated.  The  structure  of  a 
chemical  element  is  certainly  more  complicated 
than  has  hitherto  been  supposed.  We  may 
reasonably  suspect  that  between  the  molecules 
which  we  are  accustomed  to  deal  with  in  chemi- 
cal reactions,  and  the  component  or  ultimate 
atoms,  there  may  intervene  sub-molecules,  sub- 
aggregates  of  atoms,  or  meta-elements,  differing 
from  each  other  according  to  the  positions  which 
they  occupy  in  the  very  complex  structures 
commonly  known  as  didymium,  yttrium,  and  the 
like.  W.  C. 

METAMERISM.  This  term  is  generally  ap- 
plied  to  those  cases  of  isomerism  wherein  com- 
pounds show  identity  of  elementary  composition, 
but  belong  to  different  types  or  classes  [v.  Iso- 
merism, pp.  79,  80,  81,  88). 

METEOEITES.  As  regards  composition, 
meteorites  have  been  divided  into  two  classes  ; 
those  which  consist  for  the  most  part  of  metals 
only,  and  those  which  are  chiefly  composed  of 
silicates,  sometimes  accompanied  by  unoxidised 
iron  and  nickel.  Iron  and  nickel  are  the  prin- 
cipal constituents  of  those  meteorites  which  are 
mainly  metallic.  The  quantity  of  Fe  varies 
from  80  to  95  p.c,  and  of  Ni  from  6  to  10  p.c. 
Co  occurs  in  many  meteorites,  varying  from  a 
mere  trace  to  2  or  3  p.c. ;  the  other  metals  found 
in  small  quantities  are  Sn,  Mn,  Cr,  and  Cu  ; 
small  quantities  of  Fe-Ni  phosphide,  and  also 
carbide,  phosphide,  silicide,  and  sulphide  of  Fe 
are  also  frequently  found  in  metallic  meteorites. 
The  silicates  which  form  the  chief  constituents 
of  meteorites  of  the  second  class  are  silicate  of 
Al,  Ca,  and  Na  (lahradorite),  silicate  of  Ca  and 
Mg  (augite),  and  silicate  of  Fe  and  Mg  {olivine). 
These  silicates  are  often  accompanied  by  nickel 
and  iron,  also  by  iron  pyrites,  and  sometimes  by 
chrome-iron,  and  magnetic  oxide  of  iron. 

M.  M.  P.  M. 

METHACRYLIC  ACID  C^H^O.,  i.e. 
CH„:CMe.CO.,H.    a-Methyl-acrylic  acid.  [16°]. 
(106-5°  i.V.).     S.G.  \"  1-0153  (Briihl,  B.  14, 
2800).    Mb  =  1-4314.  =35-07. 

Occurrence.-  In  small  quantity  in  Eoman  oil 
of  chamomile  (Kopp,  A.  195,  82). 

Formation.— 1.  Obtained  as  ethyl  ether  by 
the  action  of  PCI3  on  oxy-isobutyric  ('  di- 
methoxalic  ')  ether  CMe.,(OH).CO.,Et  (Frankland 
a.  Duppa,  C.  J.  18, 133  ;  "^.136, 1-2";  Paul,  A.  188, 
52).— 2.  By  the  action  of  fuming  HBr  on  citra- 
conic  acid,  mesaconic  acid,  or  citraconic  anhy« 
dride,  the  resulting  bromo-pyrotartaric  acid 
being  boiled  with  cone.  NaOHAq  (Fittig,  A.  188, 
95  ;  jB.  10,  517). — 3.  By  boiling  citra-  and  mesa- 
chloro-pyrotartaric  acid  with  alkalis  (Prehn,  A. 
188,  42). — 4.  Together  with  oxy-isobutyric  acid, 
by  boiling  a-bromo-isobutyric  acid  (1  pt.)  with 
water  (25  pts.)  (Thomson,  A.  200,  80). 

Preparation. — Citraconic  anhydride  is  mixed 
with  a  saturated  solution  of  HBr  (2  vols.)  at  0°. 
In  a  few  days  a  mass  of  crystals  of  citra-bromo. 
pyrotartaric  acid  is  got.    These  are  collected. 
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boiled  with  Na^CO,,  acidified  with  HCl,  and  dis- 
tilled. The  distillate  is  neutralised  by  CaCO.,, 
filtered,  evaporated  to  dryness,  and  mixed  with 
HCl.  Methacrylic  acid  separates  as  a  light  oil 
(Fittig  a.  C.  Kolbe,  J.  pr.  [2]  25,  372). 

Projicrtics, — Long  prisms  (from  water),  with 
strong  but  not  unpleasant  odour.  V.  sol.  water, 
V.  e.  sol.  alcohol  and  ether. 

Reactions. — 1.  Bromine  forms  di-bromo-iso- 
butyric  acid. — 2.  Potash-frision  gives  hydrogen, 
formic  acid,  and  propionic  acid  (F.  a.  D.). — 
3.  Sodium-amalgam  reduces  it  to  isobutyric 
acid. — 4.  Cone.  HIAq  forms,  in  the  cold,  iodo- 
isobutyric  acid  crystallising  in  tufts  of  prisms. — 
5.  Methacrylic  acid  dissolves  easily  in  fuining 
HBr  even  at  0°,  the  solution,  after  some  time, 
depositing  a  crystalline  addition-product  and  a 
tliick  oil  (Paul,  B.  9,  122). — G.  Bromine  forms 
CILBr.CBrMe.CO,H.— 7.  On  contact  with  cold 
cone.  HClAq  or  by  heating  at  130°,  it  is  con- 
verted into  an  amorphous  (?  polymeric)  modifi- 
cation. The  ammoniacal  solution  of  this  sub- 
stance gives  white  pps.  with  Ba  and  Ca  salts.  It 
is  not  altered  by  cone.  HoSO^  and  HNO,,  (Fittig 
a.  Engclhorn,  A.  200,  70). — 8.  IJijpocJdorous 
acid  forms  chloro-oxy-isobutyric  acid  [107°]  (c. 
235°)  (Melikoff,  Bl.  [2]  41,  311). 

Salts. — CaA'._, :  tufts  of  long  needles,  v.  sol. 
water.  Appears  to  change  on  keeping  to  a  salt 
of  the  polymeric  acid  (y.  Reaction  7). — AgA' : 
needles  (from  boiling  water) ;  scarcely  affected 
by  light.    Suddenly  decomposes  at  100°. 

Constitution. — Inasmuch  as  the  di-bromo- 
iso-butyric  acid,  formed  by  the  addition  of 
bromine,  is  converted  by  boiling  water  into  a 
bromo-oxy-butyric  acid  that  can  be  reduced  to 
a-oxy-isobutyric  acid,  (CH,),,C(On).CO,,H,  it  is 
clear  that  methacrylic  acid  isnotCH.CHMc.CO  .H 
but  CH,:CMe.CO,H. 

References.— ^woiio-  and  Chloro-  ueth- 
ACRYLIC  Acins. 

METHACYL-BEOMIDE  v.  Bromo-acetone. 

METH.ffiMOGLOBIN  v.  ILemcqlobin. 

METHAMIDO-  v.  Methyl-amido-. 

METHANE  CH,.  Marsh  gas.  Mcthijlhijdride. 
LiglUcarburettccl  liydrogcn.  Mol.  w.  16.  (  —  155° 
to-lGO  ).  (-131°)  at  6-7  atmospheres  ;  -73-5° 
at  50-8  atmospheres  (Wroblewsky,  C.  R.  99, 136). 
S.G.  (air  =  1)  -553  (Regnault,  C.  R.  36,  676).  S.G. 
(Hquid)  -415  at  -164°  (Olszewski,  P.  [2]  31,58). 
S.H.  -593  (R.).  Ha  =  1-000412  (Crouillobois,  C.R. 
67,692).  H.F.p.  21,750.  H.F.v.  21,170  (Thorn- 
sen,  Th.).  H.C.p.  213,500  (Berthelot,  A.  Ch.  [5] 
23,  179).  S.  -05449  at  0°  (Bunsen,  A.  93,  18). 
S.  (alcohol)  '523  at  0°.  Critical  temperature  : 
-73-5^  (Wroblewsky);  -99-5°  (Dewar,  P.  U. 
[3]  18).  Critical  pressure  :  56-8  atmospheres 
(Wroblewsky). 

Oceurrencc.—  The  bubbles  of  gas  given  off  by 
decaying  vegetable  matter  in  stagnant  pools  con- 
sist of  marsh  gas,  CO.,,  and  nitrogen.  It  often 
escapes  into  coal  mines,  where  it  is  known  as 
fire-damp,  since  it  forms  an  explosive  mixture 
with  air.  It  escapes  from  the  earth  in  various 
places,  as  in  Italy,  North  America,  and  especially 
at  Baku  on  the  Caspian.  It  occurs  among  the 
products  of  distillation  of  wood,  peat,  coal,  and 
bituminous  shale,  constituting  35  to  40  p.c.  of 
coal  gas.  Methane  occurs  also  in  the  intestinal 
gases.  It  occurs  also  among  the  products  of  the 
passage  of  ethylene  (Norton  a.  Noyes,  Am.  8, 


302)  and  other  gases  through  a  red-hot  tube. 
The  gaseous  product  obtained  by  heating  ethyl- 
ene at  400°  contains  36  p.c.  methane  and  40  p.c. 
ethane  (Day,  Am.  8,  153). 

Formation. — 1.  ]3y  the  action  of  potassium- 
amalgam  on  CClj  in  presence  of  water  (Ilegnault). 

2.  By  passing  a  mixture  of  CHClj  or  CCl,  and 
hydrogen  through  a  red-hot  tube  (Berthelot). — ■ 

3.  By  the  action  of  powdered  zinc  on  chloroform 
dissolved  in  aqueous  alcohol  (Sabanejeff,  B.  9, 
1810).— 4.  By  exposing  a  mixture  of  CO  and 
hydrogen  to  the  action  of  electricity  in  an  in- 
duction-tube (Brodie,  Pr.  21,  245).— 5.  By  the 
action  of  water  on  zinc  methide  (Frankland). — ■ 
6.  By  the  action  of  sodium  on  Mel  in  presence 
of  ether  (Wanklyn  a.  Buckeiscn). — 7.  In  small 
quantity  by  passing  a  mixture  of  CS.^  and  H.,S 
over  red-hot  copper  (Berthelot,  A.  Ch.  [3]  53,  69). 
8.  By  heating  CS,  with  PH,I  at  130°  (Jahn,  B. 
13,  127). — 9.  Among  the  products  of  the  dry  dis- 
tillation of  barium  formate  (Berthelot,  J.  1857, 
426). — 10.  By  distilling  crystallised  sodium 
acetate  (2  pts.)  with  KOH  (2  pts.)  and  quicklime 
(3  pts.)  (Dumas,  A.  Ch.  [2]  73,  92).  Von  Schlegel 
{A.  226, 140)  recommends  1  i3t.  of  sodium  acctato 
and  2  pts.  of  soda-lime  (cf.  Schorlcmmer,  C.  N, 
29,  7). — 11.  When  river-mud  is  added  to  a  solu- 
tion of  calcium  acetate  a  slow  evolution  of  a 
mixture  of  methane  (2  vols.)  and  CO.^  (1  vol.) 
occurs,  calcium  carbonate  being  loft.  Calcium 
lactate  undergoes  a  similar  fermentation,  tho 
gases  being  evolved  in  the  same  iDroportioa 
(Hoppe-Seyler,  H.  11,  561). 

Preparation. — By  the  action  of  the  copper, 
zinc  couple  on  an  alcoholic  solution  of  Mol,  the 
escaping  gas  being  well  washed  by  a  scrubber 
containing  a  further  quantity  of  copper-zinc 
(Gladstone  a.  Tribe,  C.  J.  45,  154). 

Properties.  —  Colourless  gas.  V.  si.  sol. 
water.  Much  less  soluble  in  alcohol  than 
ethane.  Its  illuminating  power  is  slight  (cf. 
L.  T.  Wright,  C.  J.  47,  200).  May  be  liquefied 
by  combined  cold  and  pressure  (Cailletet,  J. 
1877,  221).  Methane  is  not  absorbed  by  aqueous 
KOH  or  by  ammoniacal  cuprous  chloride.  When 
compressed  with  water  below  0°  under  a  pres- 
sure of  30  atmospheres  it  forms  a  crystalline 
hydrate,  the  critical  temperature  of  which  ia 
21-5°  (Villard,  C.  B.  106,  1602  ;  107,  395). 

Reactions. — 1.  When  passed  through  a  red- 
hot  tube  it  is  for  the  most  part  unaffected,  but 
a  little  naphthalene  is  formed.  Electric  spiarks 
partially  convert  it  into  carbon,  hydrogen,  and 
acetylene  (Berthelot,  C.  R.  67,  1188).  When 
jjasscd  over  a  red-hot  palladium  spiral  it  ig 
decomposed,  if  dry,  into  carbon  and  hydrogen, 
and,  if  moist,  into  CO  and  hydrogen  (Coquillon, 
C.  R.  86,  1197).— 2.  It  is  not  attacked  by  sul- 
pJmric  acid,  by  nitric  acid,  by  a  mixture  of  hot 
cone.  H.^SOj  and  HNO3,  by  PCI;,  or  by  chlorine 
in  the  dark.— 3.  A  mixture  of  chlorine  (2  vols.) 
with  methane  (1  vol.)  when  exposed  to  sunlight 
presently  explodes.  The  explosion  may  also  bo 
brought  about  by  an  electric  spark.  If  the  mix- 
ture be  first  diluted  with  CO.^  and  then  exposed 
to  sunlight,  quiet  chlorination  takes  place,  and 
if  excess  of  chlorine  is  present  chloroform  and 
CCl,  arc  formed.  A  mixture  of  methane  (1  vol.) 
and  chlorine  (1  vol.)  exposed  to  diffused  day- 
light gives  methyl  chloride.  In  presence  of 
moisture,  chlorine  forms  HCl,  CO.,  and  CO.— 
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4.  A  mixture  of  air  and  methane  passed  over  a 
red-hot  platinum  spiral  yields  formic  acid  (Co- 
quillon,  C.  It.  77,  444).— 5.  When  mixed  with 
nitric  oxide  and  fired  by  an  electric  spark  CO. 
and  oxygen  are  among  the  products  (Cooke, 
C.  N.  58,  130). 

Constitution. — That  the  four  atoms  of  hy- 
drogen in  methane  are  of  equal  value  may  be 
inferred  from  the  existence  of  only  one  set  of 
methyl  compounds.  The  same  thing  may  be 
shown  thus :  — 

From  CHHHI  we  may  obtain,  by  treatment 
with  KCy,  an  acetonitrile  CHHHCy  which  we 
may  call  '  a.'  From  this  we  can  obtain 
CHHH.COjH,  CHHC1.C0,H,  CHHCy.CO,H, 
and  '  /3 '  acetonitrile  CHHCyH  successively. 
But  from  CHHCy.CO.H  we  can  obtain  malonic 
ether  CHH(CO,Et)(Cb„Et),  and  thence  we  can 
get  CHCl(CO,Et)(CO,Et),  CHCy(CO,H)(CO,H), 
and  '  7'  acetonitrile  CflCyHH  successively.  The 
three  acetonitriles  '  a,'  '  /3,'  and  '  7  '  are  then 
found  to  be  identical,  hence  three  at  least  of  the 
atoms  of  hydrogen  in  methane  are  of  equal  value. 
The  fourth  acetonitrile  might  probably  be  ob- 
tained from  CH(CO.,Et).,  via  CCl(C0.,Et)3,  and 
CCy(CO  H),  (Henry,"  C'.  R.  104,  1100).  Since 

CO<^Q^jj'^''    the  product  of  the  action  of 

CI 

CO<^Qj;,j.    on  isobutyl  alcohol,  is  the  same  as 

CO<^qq'jj  ,  obtained  from  CO<^qq  jj  and 

ethyl  alcohol,  the  carbonyl  group  is  united  to 
two  atoms  of  hydrogen  of  equal  value.  Now 

from  aldehyde   CIO<^pjj     we    may  obtain 

Cl\       H  ^ 
^^Q_^C<^QU   whence  silver  propionate  forms 

^'^AcO^'^'Cch:  •  aldehyde  we 

^         CI  H 
may  also  obtain  c.  HrOO^^"\CH  ^^^^nce 

silver  acetate  yields  q  jj  o'^O  ^  ^  ^(^H  ' 
These  two  acetyl-propionyl  derivatives  of  ortho- 
aldehyde  are  found  to  be  identical,  hence  the 
two  atoms  of  hydrogen  in  methane  which  are 
displaced  by  oxygen  in  forming  carbonyl  are  of 
equal  value.  It  follows  that  there  are  two  pairs 
of  equivalent  atoms  of  hydrogen  in  methane 
(Geuther,  A.  205,  203  ;  225,  290).  And  since 
Henry  has  shown  that  three  of  the  atoms  of  hy- 
drogen in  methane  are  equivalent,  it  follows  that 
the  fourth  is  so  also. 

References.  —  Tetra  -  bromo-,  Bhomo  -  iodo, 
Bbomo-nitro-,  Chloro-iodo-,  Chloro-nitro  ,  and 
Tetra-iodo-,  Methane,  Bromoform,  Chloro- 
roRM,  Iodoform,  and  Methyl,  Methylene,  and 
Methenyl  compounds.  In  fact,  all  organic 
compounds  may  be  regarded  as  derivatives  of 
Methane  (Kekule). 

METHANE  CARBOXYLIC  ACID  is  Acetic 

ACID. 

Methane  dicarboxylic  acid  is  Malonic  acid. 

Methane  tricarboxylic  acid  C|H,Oe  i.e. 
CH(CO^H).,.  Formijl  tricarhoxylic  acid. 
Methenyl  tricarhoxylic  acid. 

Ethyl  ether  CH(C0„Et)3.  [29°].  (253°) 
at  7C0  mm.  (195°-205°)  at  140  mm.  S.G.  \l 
1-jOO.  From  sodium  malonic  ether,  benzene 
and  ClCO;,Et  (Conrad  a.  Guthzeit,  ^.214,31;  B. 


12,  1236;  cf.  Claisen,  B.  21,3ba?,  3567).  Colour-' 
less  oil.  V.  sol.  alcohol  or  ether.  In  a  freezing 
mixture,  it  solidifies  to  long  needles  or  prisms. 
According  to  Michael  (-/.  x>r.  [2]  37,  473)  it 
dissolves  readily  in  dilute  NaOH  forming 
CNa(C0jEt)3,  which  may  be  crystallised. 

Reactions. — 1.  With  aqueous  KOH  at  100° 
it  forms  HOEt,  K-.COa  and  potassic  malonate.— 
2.  Dilute  H,SOj  and  alcoholic  NaOH  at  0°  also 
form  malonic  acid,  so  that  a  salt  of  the  acid 
CH(CO.,H)  I  has  not  been  obtained. —  3.  Chlorine 
forms  CCl(CO,Et),,  (Conrad,  13.  14,  618). 

Aiiilide  of  the  di-cthyl  ether 
CH(CO,Et),,(CONHPh).  [124°].    From  sodium- 
malonic  ether  and  an   alcoholic  solution  of 
phenyl  cyanate  (Michael,  J.  ^n-.  [2]  35,452). 

Nitrite  of  the  di-ethyl  ether  v.  Cyano- 
malonic  ether. 

METHANE  PHOSPHONIC  ACID  v.  Methyl 
PHOsrniNE. 

METHANE  -  TEI  -  QUINOLYL  -  HYDRO  - 
IODIDE  II.  Quinoline -iodoform. 

METHANE  SELINIC  ACID  v.  Selenidm 
organic  compounds. 

METHANE  SULPHINIC  ACID  CH^SO.,  i.e. 
CH,,.SO,H.  From  ZnMe,  and  SO.,  (Hobson,  A. 
106,  287).  The  aqueous  solution  of  the  acid 
soon  decomposes  with  deposition  of  sulphur. — 
CaA'.,  (dried  at  100°) :  amorphous.—  BaA'.^  (dried 
at  100°) :  cubes,  v.  sol.  water,  insol.  alcohol. — 
MgA'.>aq  (dried  at  100°). — ZnA'„ :  amorphous. 

Derivative. — TRi-cnLORO-METnjU\'E  sulphinic 
acid. 

Methane  di-sulphinic  ether  v.  Methylene 

DIETHYL  DISULPIIONE. 

METHANE  SUIPHONIC  ACID  CH^SO^  i.e. 
CH3.SO3H. 

Formation. — 1.  By  the  oxidation  of  di-methyl 
trisulphide  (Cahours,  A.  Ch.  [3]  18,  258),  or  of  di-, 
methyl  disulphide  (Muspratt,  A.  65,  251). — 2.  By 
oxidising  methyl  sulphocyanide  with  nitric  acid 
(S.G.  1-25). — 3.  By  treating  tri-chloro-methane 
sulphonic  acid  with  sodium  amalgam  (Kolbe,  A. 
54,  174). — 4.  By  heating  Mel  with  aqueous 
K2SO3  at  120°  (dolman,  A.  148,  101). 

Properties.—  Syrup  which  decomposes  above 
130°.  Potash-fusion  forms  K^CO.„  hydrogen, 
and  K.,SO.,  (Berthelot,  J.  1869,  336). 

Salts. — NH|A':  thin  trimetric  plates  (from 
absolute  alcohol). — LiA'aq. — (KaA')jNal  (Col- 
man).— KA'  (dried  at  100").— KHA'.,  (dried  at 
100°).-CaAV  S.  71  at  20°  (Nithack,  ^.218, 
284).— SrA'._aq.  S.  83  at  22°.-BaA>q:  v.  e. 
sol.  water,  insol.  alcohol. — MgA'jlOaq.— PbA'.^aq. 
—  CuA'.,5aq.-  AgA'. 

Chloride  CH,,.SO„CI.  (100°)  (N.).  S.G, 
1-51.  From  the  acid  and  PCI,,  (Carius,  A.  114, 
142).  Not  attacked  by  H.,S,  by  chlorine,  or  by 
KCy  (McGowan,  yr.  [2]  30,  280).  Decomposes 
aqueous  ammonia  with  evolution  of  nitrogen. 

Amide  CH^.SO.jNH^.  Formed  by  passing 
NH.,  into  a  solution  of  the  chloride  in  ether. 
Prisms  (from  benzene  containing  alcohol). 

Anilide  CH.,.SO.„NHPh.  Large  plates 
(from  alcohol)  (McGowan). 

Derivatives  v.  Chloro-,  and  Chloro-bromo- 

METHANE  SULPHONIC  ACID. 

Methane    disulphonic  acid    CHjS^O„  i.e. 

CH.j(S03H)._,.  Methylene  disulphonic  acid.  Me- 
thionic  acid. 

Formation. — 1.  A  product  of  the  action  of 
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SO,  on  ether  (Liebig,  A.  13,  35 ;  Wetherill,  A. 
('.(■.,  1'22;  Strecker,  A.  100,  11)9).— 2.  From 
Et,,S(3,,  and  SO,  (Hiibner,  A.  223,  208).— 3.  By 
the  action  of  hot  finning  H.^SO,  on  acetonitrile, 
acctaniidc,  or  sulpho-acetic  acid  (Buckton  a. 
Hofrnann,  A.  100,  133;  C.J.  9,  241).-4.  To- 
gether with  sulpho-acetic  acid,  by  the  action  of 
ClSOjH  on  acetic  acid  (Baunistark,  A.  140,  82). 
5.  By  heating  lactic  acid  with  fuming  H.SOj 
(Strecker,  A.  118,  290).— G.  From  methylene 
iodide  and  K,SO,  (Strecker,  A.  148,  90).— 7.  By 
heating  chloroform  with  aqueous  K.^SO,  at  180° 
(Strecker).  —  8.  From  CCI3.SO.1K,  water,  and 
K..SO3  at  125°  (Rathke,  A.  161,  152).— 9.  By 
oxidising  CH.,(SCy).,  with  HNO3  (Lermontoff,  B. 
7,  1282). 

Properties. — Very  deliquescent  needles.  Not 
attacked  by  chlorine  or  by  nitric  acid. 

Salts. — (NII.|)._.A"  :  trimetric  crystals,  m. 
sol.  cold  water.— K.^A"  :  needles.  S.  7'1  at  22°. 
— BaA"2aq:  pearly  tables.— PbA"  2aq  :  i)risms, 
V.  sol.  water,  insol.  alcohol.— CuA"  5aq. — Ag.A"  : 
thin  plates. 

Derivative  v.  BuoMO-BiETnANE  DisutrnoNic 

ACID. 

Methane  tri-sulphonic  acid  CH,S,0,  i.e. 
Cn(SO,H).,.  Obtained  by  heating  CH'O.SOJt 
(1  pt.)  witli  fuming  H,SO,  at  100"  (Theilkuhl,  A. 
147,  134).  Formed  also  by  the  action  of  aqueous 
K.,SO,,  at  100°  on  CH,.C(NO.,)(SO,K).,  or  on 
CC1,,(N0.,)  (Rathke,  A.  1(17, 219).  Long  needles  ; 
V.  e.  sol.  water  and  alcohol. — KjA^aq  :  small 
prisms. — Ca^A'".;  12aq :  small  prisms,  v.  sol. 
water,  insol.  alcohol. — Ba,A"'.,  9aq  :  plates.  Not 
decomposed  by  HCl. — rb-A"',,0... 

METHANE  THIOSULPHONIC  ACID. 
Methijl  e</iPrC,H,S,0,,t.c.C!I,.SO,.SCrL,.  Di- 
vielhyl  dimlphoxidc.  Obtained  by  warming  di- 
methyl disulphide  with  nitric  acid  (S.G.  1'2) 
diluted  with  four  times  its  volume  of  water 
(Lukaschevitch,  Z.  1808,  G41).  Oil.  Fveadily 
oxidised  by  HNO,  to  methane  sulphonic  acid. 

METHANTHRENE  C,,,H,„.  [117°].  An  iso- 
meride  of  methyl-naphthalene  obtained,  together 
with  other  products,  by  distilling  podocarpic 
acid  with  zinc-dust  (Oudemans,  B.  6,  112.5). 
The  product  is  crystallised  from  alcohol  and 
sublimed.  White  lamime  with  violet  fluorescence. 
It  boils  above  3G0°.  V.  e.  sol.  boiling  alcohol, 
CS,.  and  HOAc. 

Picric  acid  compound 
C,,H,,C,H,(NO.,),OH.    [117°].    Slender  orange 
needles. 

Methanthrene-quinone  C,5H,„0„.  [187°]. 
From  methanthrene  and  CrO.,  in  HOAc.  Minute 
trimetric  laminiE.  May  be  distilled.  Insol.  water, 
si.  sol.  ether,  v.  sol.  alcohol.  Eeduced  to  a 
hydride  by  aqueous  SO... 

METHAZONIC  ACID  C.,H,N,,0,  i.e. 
(NO.CH,),0  ?  [c.  60°].  The  so.lium  salt  is  formed 
by  acting  on  nitro-methane  with  alcoholic  NaOH, 
the  resulting  crystalline  pulp  being  heated  on 
the  water-bath.  The  upper  (alcoholic)  layer  is 
poured  off,  and  the  lower  layer  deposits  sodium 
methazonate  on  cooling.  It  is  dissolved  in  water 
and  reppd.  by  alcohol  (Friese,  B.  9,  304).  Ac- 
cording to  Lecco  {B.  9,  705)  it  is  best  to  add 
dilute  H  ,SOj  and  sliake  with  ether.  If  the  ether 
is  dried  v/ith  Na.^SO,,  and  evaporated  over  H.,SO|, 
it  leaves  raethazonic  acid  as  large  crystals,  which 
may  be  recrystalliscd  from  benzene.    It  is  v.  sol. 


water,  alcohol,  and  ether,  m.  sol.  benzene,  inrol. 
petroleum-naphtha.  The  Na  salt  crystallises 
from  alcohol  in  long  prisms. 

METHENYL-AMIDINE  v.  Formamidine. 

METHENYL-AMIDOXIM  v.  FoRHAinrioxni. 

METHENYL-AMIDO-o-CRESOL  CsH^NO  i.e. 

C,H,(CH3)<Q^CH  [3:2]  [39°].  (200°).  Co- 
lourless crystals.  Prepared  by  the  action  of 
formic  acid  on  amido-o-cresol(Hofmanna.  Miller, 
i3.  14,  570). 

Methenyl-amido-^5-cresol  C(,H,NO  i.e. 

CJI,(CIL,)<^^CH  [5: 2]  [46°].  Formed  from 

amido-ji)-cresol  by  distillation  with  formic  acid 
(H.  a.  M.).  Crystals. 

METHENYL-(a)-AMIDO-NAPHTHYL-MEK- 

CAPTAN  C,oH,<g^CH.    [46°].    Formed  by 

heating  formyl-(a).naphthylamine  with  sulphur. 
Colourless  oily  fluid.  Insol.  water.  Volatile 
with  steam.  Base. — B'.,H.,Cl2l'tCl4 :  yellow 
needles  (Hofrnann,  B.  20,  1799,  2265). 

METHENYL-AMIDO-PHENOL  C^II^NO  i.e. 

C.n<Q^CH.    [30-5°].  (182-5°).  V.D.  (H  =  l) 

112-5  (calc.  119).  Obtained  by  boiling  formic 
acid  with  o-amido-phenol  (Ladenburg,  B.  10, 
1123).  Prisms.  Hot  cone.  HClAq  decomposes 
it,  forming  o-amido-phenol. 

METHENYL-AMIDO-PHENYL  MEKCAP- 

TAN  C,H,NS  i.e.  [l:2JC,H,<y ^CH  (230°). 

Colourless  fluid.  Sparingly  soluble  in  water, 
easily  in  alcohol  and  CS.^.  Has  decided  basic 
properties.  Heavier  than  water.  Volatile  with 
steam.    Isomeric  with  phenyl  mustard-oil. 

Preparation. — 1.  By  reduction  of  the  chloro- 
dcrivative  (vol.  ii.  p.  78)  with  tin  and  HCl  or 
with  HI. — 2.  By  the  action  of  formic  acid  ou 
amido-phenyl  mercaptan  (Hofmann,  B.  13,  14). 
3.  Formed  together  with  aniline,  methyl-aniline, 
and  a  base  C„H.NS.j,  by  boiling  di-methyl-aniline 
with  sulphur  (Mohlau  a.  Kroliii,  B.  21,  59). 

Properties. — Oil,  smelling  like  quinoline  and 
having  a  bitter  taste.  It  is  related  to  thiazole 
as  quinoline  is  to  pyridine.  The  sulphur  cannot 
be  displaced  by  the  action  of  lead  hydrate  or 
even  by  heating  with  copper  to  250°.  On  fusion 
with  KOH  it  gives  formic  acid  and  amido-phenyl- 
mercaptan.  PCI.  at  180°  forms  the  chloro-  deri- 
vative C,Hj(NS)CCl. 

Salts.— (B'HCl),PtCl, :  sparingly  soluble 
tables,  or  needles.— ('B'HCl)AuCl,.—B'„H,FeCy,. 

Mcthylo-iodido  C^H.NSMel :  [210°]; 
needles,  si.  sol.  cold  alcohol,  v.  sol.  hot  water. 

General  cliaraeter. — This  base  stands  in  tho 
same  relation  to  quinoline  as  thiophene  stands 
to  benzene.  In  consequence  of  this  analogy  the 
base  and  its  derivatives  exhibit  great  similarity 
in  properties  with  the  corresponding  quinoline 
compounds  :  thus  the  boiling-points  of  tho 
methenyl-  and  cthenyl-o-amido-phenyl-mtreap- 
tan  do  not  differ  much  from  those  of  quinolino 
and  methyl-quinoline,  and  they  form  crystallino 
picrates  and  uncrystallisable  chromates.  They 
also  form  colouring-matters  analogous  to  tha 
cyanines  (obtained  by  the  action  of  alkalis  upon 
a  mixture  of  the  alkylo-iodides  of  quinoline  and 
methyl-quinoline).  Thus  by  boiling  an  aqueous 
solution  of  the  amylo-iodides  of  methenyl-  and 
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ethenyl-amido-plieiiyl-mei'captans  with  NH^,  a 
red  colouring-matter  Ca3H.„N._,S._,I  is  obtained 
which  crystallises  in  four-sided  violet-red  plates 
with  green  reflex,  sol.  hot  alcohol,  si.  sol.  cold  al- 
cohol, iusol.  water.  Neither  of  the  amylo-iodides 
when  treated  separately,  in  the  same  way,  gives 
any  colouring-matter.  In  a  similar  manner  to 
the  amylo-iodides,  the  mixed  methylo-iodides 
give  a  compound  crystallising  in  reddish-golden 
plates,  sol.  alcohol  with  a  scarlet-red  colour. 
Similar  colouring-matters  are  also  obtained  from 
the  corresponding  derivatives  of  amido-uaphthyl 
mercaptan,  or  from  the  latter  derivatives  con- 
jointly with  those  of  amido-phenyl-mercaptan, 
or  from  those  of  amido-phenyl-mercaptan  con- 
jointly with  those  of  quinoline  and  methyl- 
quinoline.  All  the  above  products  are  stronger 
colouring-matters  than  the  cyauines  (Hofmann, 

B.  20,  22G2). 

Derivatives  v.  Amido-,  Chloeo-,  and  Nitro- 

METIIENYL-AMinO-PnENYL-MERC.\PTAN. 

METHENYL-  o  -AMID  O-PHENYL-MERCAP- 
TAN  w-CARBOXYLIC  ACID  C^Hj<^  C.CO.H. 
[108°]. 

Formation. — 1.  By  the  action  of  cold  alco- 
holic caustic  potash  upon  amido-imido-ethenyl- 
o-amido-i)henyl-mercaptan 

C,  H^<^g^C.C(NH,,)NH,  ammonia  being  elimi- 
nated.— 2.  In  small  quantity  by  oxidation  of 
ethenyl-o-auiido-phcnyl  mercaptan 

C,H,<^g^C.CH3  with  cold  aqueous  KMnOj. 

Properties. — White  needles.  Sol.  water  and 
alcohol.  It  very  readily  splits  off  CO.^  giving 
methenyl-amido-phenyl  mercaptan  (Hofmann, 

B.  20,  22r,(i). 
METHENYL-AMIDO-TOLYL  MERCAPTAN 

C,  ft(CH,)<^>CH  [1:4].  [15°].  (255°).  Pro- 
pared  by  boiling  p-  amido-7»-tolyl-mercaptan 
with  formic  acid  (Hess,  B.  14,  492).  Sol.  alcohol 
and  ether.  Weak  base  forming  unstable  salts. — 
(B'HCl).,PtCl, :  needles. 

MEXHENYL-AMIDOXIM  v.  Formamidoxim. 
METHENYL-AMIDO-XYLYL  MERCAPTAN 

C,Hj(CH3)„<;g^CH.    From  the  thio-formyl 

derivative  of  M-wi-xylidine  C,.H|Me.(NH.CSH)  by 
oxidising  with  alkaline  K^FeCy^  (Gudeman,  B. 
21,  2549).    Heavy  oil. 

METHENYL  -  BROMO  -  TOLYLENE  -  o  -  DI- 
AMINE. [l:4:|]C„H,(CH3)(Br)<;^j^^CH. 

[187°].  Obtained  by  heating  bromo-tolylene- 
diamine  with  formic  acid  (Hiibner  a.  Schiipp- 
liaus,  B.  17,  77G).  Fine  colourless  needles. 
Sol.  alcohol,  ether,  and  acetone,  si.  sol.  water 
and  benzene. 

Salts . — B'HCl :  colourless  soluble  needles. — 
B'H.SO^aq  :  long  needles. — B'HNOj:  sparingly 
soluble  colourless  needles.  —  B'jHXLHgCl,: 
needles. — B^H^ClaPtCl, :  orange  crystalline  pp. 
■ — B'.,H.,Cr.,0,  :  glistening  red  needles.  — 
B'C,,H:.,(n6..),,0H:  this  picrate  forms  yellow 
needles  [229°]. 

METHENYL-TRICARBOXYLIC  ACID  v. 
Methane-tkicarboxylk;  acid. 

METHENYL  FLUORIDE  CHP^.  Fliioro- 
/oriK.    V.D.  2-50  (calc.  2-44).    S.  (alcohol)  5. 


Formed  by  warming  a  mixture  of  iodoform  (2pts.), 
chloroform  (1  pt.),  and  silver  fluoride  (2  pts.) 
(Meslans,  C.  11.  110,  717).  Colourless  gas,  con- 
densing at  20°  under  40  atmospheres'  pressure. 
Smells  like  chloroform,  and  burns  with  blue 
flame  forming  HF.  SI.  sol.  water,  chloroform, 
and  benzene.  Alcoholic  KOH  yields  KF  and 
potassium  formate. 

METHENYL  DI-PHENYL-DIAMINE  v.  Di- 
phenyl-foemamidine. 

METHENYL - o - PHENYLENE -  DIAMINE 
NH 

C^H,<^     ^CH.  Anlujdro-formyl-phenylena 

diamine.  [167°].  (above  3G0°).  Prepared  by 
heating  07  </w-i5henylene  diamine  for  6  or  G  hrs. 
with  formic  acid.  The  yield  is  nearly  theoreti- 
cal (Wundt,  B.  11,  82G).  Large  crystals. 
Monacidic  base.— (B'HCl).,PtCl,.- (B'HCl)AuCl,. 
METHENYL  TRI-PHENYL  TRI-KETONE 

V.  Tr.I-BENZOYL-MEXnANE. 

METHENYL-DI-TOLYL-AMIDINE   v.  Di- 

TOLYL-FORMAMinrNE. 

METHENYL-TOLYLENE-o-DI  AMINE 

C,H,(CH3)<;^^^^CH  [1:2:3].  [143°].  Obtained 

by  reduction  of  methenyl-bromo-tolylene-o-di- 
amine  (Hiibner  a.  Schiipphaus,  B.  17,  777). 
Colourless  glistening  needles  (from  benzene). 
V.  e.  sol.  water  and  alcohol. 

Salts. — B'HNO^:  long  soluble  needles.— 
B'oH.CLPtCli  3aq :  sparingly  soluble  orange 
needles. 

Methenyl-tolylene-diamine 

C,H,(CH3)<-^^^^CH  [1:3:4].    [c.  101°].  From 

the  diamine  and  formic  acid  (Ladenburg,  B.  10, 
1123).— B'.,H,PtCl„:  yellow  prisms. 

METHIONIC  ACID  v.  Methane  disulphonio 

ACID. 

METHOXY-  compounds  v.  Methyl  derivatives 
of  OxY-  compounds. 

METHRONIC  ACID  C,H,05i-c.C„H„0(C0  H), 

C(CO..H).CH 
or  II  II  (Knorr,  B.  22,  152). 

CMe.  O.  C.CH,.CO,H 
Di-mclhyl-furf  iirane  dicarboxijlic  acid.  Sylvana 
carboxy acetic  acid.  Pyrotritaric  carhoxylic  acid. 
[205°]  (F.) ;  [207°]  (P.). 

Formation. — 1.  By  heating  equimolecular 
weights  of  aceto-acetic  ether,  Ac.^0,  and  sodium 
succinate,  and  saponifying  the  resulting  mono- 
ethyl  methronate  C„H„O(C0  Et)(C0.Ji)  with 
baryta  (Fittig,  A.  250, 173, 182).— 2.  By  treating 
a  mixture  of  glyosal  and  aceto-acetic  ether  with 
a  concentrated  aqueous  solution  of  ZnClj,  and 
extracting  the  product  with  aqueous  KOH  (Polo- 
nowsky,  4. 24G,  G ;  Fittig  a.  Hautzsch,  B.  21,2135, 
3189). 

Properties.— "^eedXcn  (from  water) ;  v.  c.  sol. 
alcohol,  m.  sol.  ether  and  HOAc,  m.  sol.  hot,  v. 
si.  sol.  cold,  water,  almost  insol.  CHCI3  and  CS.^. 
The  aqueous  solution  gives  no  colour  with  FeClj. 
It  is  not  attacked  by  reducing  agents. 

Reactions. — 1.  On  heating  it  gives  off  car- 
bonic acid  gas  leaving  methyl-furfuryl-acetio 
CH  CH 

acid  II         II  [138°].  —  2.  Dilute 

CMe.0.C.Cn,.C0,H 
HClAq  at  200°  gives  CO.  and  acetonyl-acetonc. 

Salts.— (NHj)._A"  {,aq  :  small  needles.— 
CaH.A"j:  heavy  crystalline  pp.  nearly  insol. 
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hot  water.— CaA"2aq.—BaA"2aq  :  nocdles  (P.). 
• — liaA"  :  amorphous  (F.). — BaH.A".j :  needles, 
more  soluble  than  the  Ga  salt  (F.). — Ag^A"aq : 
bulky  white  pp. 

Mono -VI  ethyl  ether  MeHA":  [98°]; 
needles. — AgMeA"  :  white  pp.  (P.). 

Di-mcthyl  ether  Mc.A".  Oil. 

Mono-ethyl  ether  EtHA".  [7G°].  Pre- 
pared as  .above.  Long  pointed  needles,  v.  sol. 
alcohol,  ether,  chloroform,  and  benzene  ;  m.  sol. 
CS  .;  si.  sol.  water. — Ca(EtA")._,  "iaq  :  needles  or 
prisms. — 13a(EtA").^  2aq  :  needles,  v.  sol.  hot,  si. 
6ol.  cold,  water. — AgEtA":  white  matted  needles. 

Di-ethyl  ether  Et,A".  (300°-305°)  (E.). 

Phenyl  hydrazide  C|,H||N.,04  i.e. 
CJI„0,,:N,ilC,.H5.    [212°]  (F.). 

Phcmil  hydrazide  of  the  mnno-ethi/l 
c  »tcr  C|,.H„N,,0,,:  [134°];  crystalline.  Insol. 
cold  aqueous  alkalis. 

METHRONOL  C„H,„  i.e. 
CH:ClI.C.CHPh.CHMe 

I  II  I         ?  Phenyl-di-mclhyl- 

CIPCH.C.  CH.  .CHMe 

vajihthalcnc  tetrahydride.  (323°).  V.D.  8-0 
(calo.  8'2).  Formed  from  phenyl-mcthacrylic 
acid  by  heating  with  H„SO|  (lOc.c.)  and  water 
(GOc.c.)  (H.  Erdmann,  A.  227,  250).  Oil.  Chro- 
mic mixture  oxidises  it  to  o-benzoyl-benzoic  acid, 
acetic  acid,  benzoic  acid,  antliraquinone,  and 
CO.,. 

METHYL.  The  radicle  CH,.  The  name 
methyl  was  also  given  by  Frankland  and  Kolbe 
(0.  J.  1,  GO)  to  dimethyl  CoH,;,  now  called  ethane. 
The  methyl  derivatives  of  hydroxylic  compounds 
arc  described  under  the  compounds  of  which  they 
are  the  ethers  :  e.g.  CH,O.C,H,.CO,H,  the  methyl 
derivative  of  oxy-benzoic  acid  is  described  under 

OXY-IlKNZniC  ACID. 

DI-METHYL-ACETAL  so-called.  V.  vol.  i. 
p.  105. 

METHYL-ACETAMIDE  v.  Acetyl  derivative 

of  MlOTUYLAJIINK. 

METHYL-ACETANILIDE  v.  Acetyl  derivative 
of  Mf.thyl-aniline. 

METHYL  ACETATE  v.  Acetic  acid. 

METHYL-ACETIC  ACID  is  PnorioNic  acid. 

Di-methyl-acetic  acid  is  7so-bdtyi!ic  acid. 

Tri-methyl-acetic  acid  v.  Valhric  acid. 

METHYL-ACETO-ACETIC  ACID  v.  vol.  i.  p. 
22  ;  vol.  ii.  p.  78. 

METHYL  ACETO-ACETATE  v.  Aceto-acetic 

ACID. 

METHYL-DI-ACETONAMINE    v.  Aceton- 

AUINE. 

METHYL-ACETONE  v.  Metuyl  ethyl  ke- 

TONIC. 

Di-methyl-acetone  v.  Methyl  isornorYL  ke- 
TONi':  and  Pi-etiiyl  ketoni^. 

METHYL -TRI- ACETONE -ALCAMINE  v. 

A  "  F.  T 1 1 N  E  -  ALC  A  M  IN  E  . 

METHYL-TRI-ACETONINE  v.  Acetonines. 
METHYL-ACETO-PROPIONIC  acid  v.  Ace- 

T7L-r,DTYUIC  ACID. 

METHYL  ACETO-SUCCINIC  ETHER  v.  Ace- 

T\"L-METIIYI;-SDCCIMC  ETHF.r.. 

METHYL-ACETOTHIENONE    v.  Methyl- 

TniKN'YL  METUYL  KETON'E. 

METHYL  -  ACETYL  -  BENZENE  v.  Tolyl 
wetuyl  ketone. 

Di-methyl-acetyl-benzeno  v.  Xylyl  methyl 

EUIONS 


METHYL-ACETYLENE  v.  Allylene. 

Di-methyl-acetylene  v.  Butinene. 

Di-methyl-di-acetylene  C^H^  i.e. 
CH.,.C:C.C;C.CH,.  Hcxuncne.  [G4°].  (1.30°). 
Formed  by  oxidising  the  copper  derivative  of 
allylene  with  alkaline  K-iFeCy,.  (Grincr,  C.  B. 
105,  283).  Solid ;  volatile  with  steam.  Does 
not  react  with  ammoniacal  cuprous  chloride. 
Combines  with  bromine  in  the  cold,  forming 
C,H„Br,  [11°]. 

METHYL -ACETYLENE-DI-QTIINOLINE 


CH:CH 


CHiCH.C.  N :  CMo 


C„H,^       I  I  II        I      .  Ethyl. 

\  N:C.CH:Cn.C  :  Cli.C.CHiCH 
ene  -  qninoline  -  methyl  -  guinoliue.  [157-5°]. 
Formed  on  heating p-amido-(P7/.  3)-styryl-quin- 
oline  with  HCl  at  150°,  and  then  Kiadually 
adding  ijaraldchydc  (Uulach,  Ji.  22,  2S1)). 
DI-1/-METHYL-ACETYLENE-DI-UREA 


C„H,„N,0,    i.e.  CO 


.NMe.CH.NMe. 
/  I  \ 


NH.  CH.NH 


CO  or 


CO 


NMe.CH.NH 


,> 


\  I  yCO.  Glycol-di-victhyl-2iril. 

\  NH.  CH.NMe/ 
[210°].  Formed  by  adding  HCl  to  a  mixture  of 
glyoxaland  methyl-urea  (Franchimont  a.  Klobbie, 
R.  T.  C.  7,  19).  Needles,  v.  sol.  water;  insol. 
ether  and  ligroin.  Forms  with  HNO^  a  di-nitro- 
compound,  which  is  not  decomposed  by  boiling 
with  water. 

Di-methyl-acetylene-di-urea  C^H|„NjO.,  i.e. 
/NH.CMe.NHs 
C0<  I 

\NH.CMe.NH 
mothyl-diketone  with  urea  in  aqueous  solution 
(Franchimont  a.  Klobbie,  R.  T.  C.  7,  251).  Prisms 
or  needles;  insol.  ether  and  CHCI3,  si.  sol.  alco- 
hol. Does  not  melt  below  290°.  Nitric  acid 
converts  it  into  a  nitrainine 
.NH.CMe.N(NO,)v 


> 


CO.    Formed  by  heating  di- 


> 


•NH.CMe.N(NO,)' 
from  alcohol  in  plates,  and  is  decomposed  by 
boiling  water  into  CO;,,  N^O,  di-methyl-diketone, 
and  urea. 

a-DI-METHYL-/3-ACETYL-PR0PI0NIC  ACID 

V.  MeSITONIC  ACID. 

METHYL-ACETYL-PYRROLE    v.  IMetuyl- 

PYRKYL  METHYL  KETONE. 

iz-Methyl-di-acetyl-pyrrolev.METHYL-PYERYL- 

ENE  DI-METHYL-DI-KETONE. 

METHYL-ACETYL-UREA  v.  Acetyl  derivative, 

of  METHYL-nKEA. 

METHYL-ACRIDINE  C,,H,,N  i.e. 
/CMe. 

C,H,<  I      >C,H,.    [114°].    Formed  by  heating 

\n  / 

diphcnylamine  (50 g.),  glacial  acetic  acid  (SOc.c), 
and  ZnCI,  (85  g.)  at  220°  for  14  hours.  The  yield 
is  good  (32  g.)  (Bernthsen,  A.  224,  35).  Formed 
also  by  heating  diphcnylamine  with  acetonitrila 
at  200°  (Bernthsen,  A.  192,  29).  Dimotric  crys- 
tals ;  a:c  =  l:-2397  (Bernthsen  a.  Otaan,  B.  19, 
427).  Aqueous  KMnO,  at  100°  oxidises  it  very 
slowdy,  a  product  being  perhaps  quinolin3  tri- 
carboxylic acid.  HNO,  (S.G.  1-33)  boiled  for  G 
hours  with  methyl -acridine  (G  g.)  gives  tri-nitro- 
acridine  carboxylic  acid,  which  forms  glittering 
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prisms,  sparinRl y  soluble  in  the  usual  menstrua. 
— B'HCl.— B'jH^tCl,. 

Me  thylo-i'o  d  id  c  B'Mel :  [185°] ;  red  needles 
(from  water).  Sol.  hot  water,  less  sol.  hot  alcohol, 
least  sol.  ether. 

Methylo-chloride  B'MeCl.  Decomposes 
at  130°-135°. 

Methylo-hydroxide  B'Me(OH).  From 
the  methylo-iodide  by  treatment  with  aqueous 
NaOH.  Grey  powder,  turning  green  in  air.  Sol. 
alcohol,  but  soon  decomposes. 

CH 

Methyl-acriaine  C^B.,^  \    ^C.HjMe  4]. 

[132°].  Formed  by  distilling  diamido-di-p-tolyl- 
phenyl-methane  PhCH(C„H,,MeNH„)„  with  zinc- 
dust  (UUmann,  J.pr.  ['ij  36,  205).  Yellow  matted 
needles.  Smells  aromatic,  and  causes  sneezing. 
V.  si.  sol.  water,  v.  sol.  alcohol,  ether,  benzene, 
and  hot  petroleum-ether.  Its  solution  in  dilute 
H^SO,  exhibits  bluish-green  fluorescence. 
Di-methyl-acridine  Cj^Hi^N  i.e. 
/CMe.  2  n 

C,H/j^^^C,H,Me       4].    [123°].  Formed 

by  heating  phenyl-j5-toluidine  (12  g.)  with  HO  Ac 
(G-6  g.)  and  ZnCl,  (18  g.)  at  230°  (Bonna,  A.  239, 
64).  Needles  or  prisms  (from  alcohol).  Volatile 
■with  steam.  V.  sol.  alcohol  and  benzene. — 
B'HCl :  yellow  needles. — B'HI :  orange-red 
needles.— B'C,.H.,(N0„)30H  :  _  brown  crystals. — 
The  sulphate  is  reddish-brown. 

Methyl-acridine  chloral  v.  TEi-cnLOEO-oxY- 

PROPYL-ACRIDINE . 

DI-METHYL-ACRYLIC  ACID  v.  Pentenoic 

ACID. 

TETRA-METHYL-ADIPIC  ACID  C|„H„0,i.c. 
COjH.CH,,.CMe,,.CMe,,.CH,.CO,H?  [210°].  A 
product  of  the  action  of  finely-divided  silver  on 
o-bromo-isovalerio  ether  C'HMe,.CHBr.CO.,Et 
(C.  Hell  a.  W.  Mayer,  B.  22,  52).  "  Snowy-white 
granules  (from  benzene) ;  v.  sol.  alcohol  and 
chloroform.  Forms  no  anhydride  on  heating 
(difference  from  di-isopropyl-succinic  acid  which 
accompanies  it  in  its  preparation).  May  be  sub- 
limed.—BaA"  2aq.— Sr  A"  4aq.  S.  16-6  at  19°.— 
MgA"5aq.  S.  12-5  at  15°.— MnA"3aq.  S.  5-9 
at  25°.— NiA"  4aq.  S.  (of  NiA")  4-7  at  25°.— 
CoA"  3aq.  S.  (of  CoA")  6-G5  at  23°.— ZnA".  S. 
•195  at  13°.— CdA"3aq.  S.  2-29  at  31°. — CuA". 
S.  -024.- PbA".  S.  -045  at  13°.— Ag^A".  S.  "046 
at  13°. 

METHYL-^SCULETIN  v.  ^sculetin. 

METHYLAL  v.  For.Mic  aldehyde. 

METHYLALAf^REATINE  v.  Alacreatine. 

METHYL  ALCOHOL  CHjO  i.e.  CH,.OH.  Oxy- 
7nct.]ianc.  Methyl  hydroxide.  Wood  siiirit. 
Wood  naphtha.  Mol.  w.  32.  (64-8°)  (E.  Sohiff, 
A.  220,  99) ;  (65-9°)  (Perkin,  C.  J.  45,  405) ; 
(60-2°)  (Zander).  S.G.^f -7953  (Briihl);  iJ -79720; 
P  -78941  (Perkin) ;  g  -8111  (Zander).  S.V.  42-7 
(S.)-,  42-6  (Lessen,  A.  254,  65).  a(^=  1-3332. 
Boo  =12-93  (Briihl).  H.F.p.  51,450  (Thomsen) ; 
61,400  (Stohmann,  J.  jw.  [2]  40,  353).  H.F.v. 
50,580 (Thomsen, T7j.).  H.C.  170,000  (Stohmann). 
M.M.  1-640  at  18-7°.  Compressibility  :  -00010879 
at  15°  (Dupr6,  Pr.  20,  330). 

Occurrence. — Free  in  the  juices  of  plants 
(Guthzeit,  /.  1879,  905  ;  Maquenne,  C.  R.  101, 
1007)  and  in  the  aqueous  distillate  in  the  fruits 
of  Heracleum  (Guthzeit,  A.  177,  344  ;  240,  243). 


Methyl  alcohol  occurs  also  in  the  product  of  the 
distillation  of  wood  (Taylor  [a.d.  1812],  Tilloch's 
Phil.  Mag.  60,  315 ;  Dumas  a.  Peligot,  A.  15,  1 ; 
A.  Ch.  58,  5 ;  61,  193)  and  of  colophony  (Kelbo 
a.  Lwow,  B.  10,  351).  It  occurs  as  methyl  sali- 
cylate in  oil  of  winter-green  [Gautheria procuin- 
bens). 

Formation. — 1.  From  methane  by  chlori- 
nating, and  heating  the  resulting  methyl  chloride 
with  aqueous  KOH  for  7  days  at  100°  (Berthelot, 
A.  105,  241).  The  MeCl  may  also  be  treated 
with  HOAc  and  NaOAc  at  200°,  and  the  result- 
ing MeOAc  saponified.  MeCl  treated  withAg,SO, 
and  H,SO.,  at  100°  gives  HMeSO,,  whence  methyl 
alcohol  can  be  readily  obtained. — 2.  From  hy- 
drogen cyanide  by  reduction  with  zinc  and 
HoSO,|,  and  treating  the  resulting  methylamine 
with  nitrous  acid  (Linnemann,  Z.  [2]  4,  284).— 
3.  By  distilling  calcium  formate  (Lieben  a. 
Paterno,  G.  3,  290;  A.  167,  293;  Friedel  a. 
Silva,  G.  B.  70,  1545). 

Preparation. — The  crude  watery  liquid  ob- 
tained by  the  distillation  of  wood  contains  methyl 
alcohol,  acetone,  acetic  acid,  methyl  acetate,  and 
ammonium  acetate.  It  is  separated  from  the 
tarry  products  and  redistilled  ;  the  first  tenth  of 
the  distillate  is  mixed  with  slaked  lime  and  re- 
distilled ;  a  little  sulphuric  acid  is  then  added, 
and  the  li(iuid  redistilled  and  rectified  over  quick- 
lime.  The  crude  wood  spirit  thus  obtained  has  a 
strong  aromatic  odour  and  turns  brown  on  keeping. 
It  contains  methyl  acetate,  acetone,  di-methyl 
acetic  orthaldehyde  CH(.CH(0Me)2  (Dancer, 
C.  J.  17,  222),  allyl  alcohol,  methyl  ethyl  ketone, 
and  other  ketones  (Grodzky  a.  Kramer,  B.  9, 
1920).  Methyl  alcohol  may  be  obtained  from 
wood  spirit  by  saturating  with  fused  CaCl.,  and 
heating  on  a  water-bath.  The  residue  is  a  com- 
pound of  methyl  alcohol  with  CaCL,  which  when 
distilled  with  water  is  decomposed,  giving  off  the 
methyl  alcohol.  The  distillate  is  then  rectified 
over  quick-lime  (Kane,  A.  19,  104).  According 
to  Gould  (C.  J.  7,  311)  it  is  best  to  distil  the 
wood  spirit  with  cone.  NaOHAq  (to  saponify 
MeOAc)  and  then  to  dehydrate  with  K^CO, 
before  saturating  with  CaCU.  A  better  method 
for  obtaining  methyl  alcohol  from  wood  spirit  is 
to  distil  the  spirit  (1  pt.)  with  H.^SO^  (1  pt.)  and 
potassium  oxalate  (2  pts.) ;  the  crystalline  di- 
methyl oxalate  is  then  decomposed  by  distilla- 
tion with  water,  and  the  MeOH  dried  over  lime 
(Wohler,  A.  81,  370).  The  oxalate  may  also  be 
obtained  by  dissolving  oxalic  acid,  dehydrated 
at  100°,  in  boiling  MeOH,  leaving  the  solution 
to  cool,  and  washing  the  crystals  with  cold  water 
as  long  as  the  filtrate  exhibits  the  iodoform  re- 
action (Erlenmeyer,  N.  Rep.  Pharm.  23,  024). 
An  alternative  method  consists  in  passing  HCl 
into  a  solution  of  benzoic  acid  in  wood  spirit, 
distilling,  pjjg.  with  water  the  portion  collected 
above  100°,  decomposing  by  boiling  for  several 
hours  with  aqueous  NaOH,  distilling,  and  recti- 
fying over  quick-lime  (Carius,  A.  110,  210).  Tho 
following  modification  of  Wiihler's  process  is 
recommended  by  Dittmar  a.  Fawsitt  (TV.  E.  33, 
609)  :  100  c.c.  of  wood  spirit  are  digested  with 
150  g.  of  powdered  NaOH,  and  then  distilled  ou 
a  water-bath  ;  500  g.  of  oxalic  acid  crystals  are 
mixed  with  200  c.c.  of  sulphuric  acid,  and  then 
400  CO.  of  the  alcohol,  purified  as  above,  is 
added,  and  the  whole  cautiously  heated  on  a 
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water-bath.  The  methyl  oxalate  thus  obtained 
is  thoroughly  dried  by  pressure,  and  the  alcohol 
regenerated  by  digestion  with  water  at  70^.  To 
dehydrate  the  alcohol  thus  obtained,  digestion 
with  baryta,  lime,  and  dried  copper  sulphate  is 
necessary.  Even  when  prepared  from  the  oxalate 
methyl  alcohol  is  not  quite  pure,  as  it  contains 
bodies  which  exhibit  Liebon's  iodoform  reaction. 
It  may  be  freed  from  these  by  dissolving  in  it 
one-tenth  of  its  weight  of  iodine,  gradually 
adding  NaOH  until  the  liquid  is  distinctly  alka- 
line, and  distilling.  The  product,  rectified  over 
CaO,  has  a  specific  gravity  of  -81  at  15°  (Reg- 
nault  a.  Villejean,  A.  Ch.  [G]  4,  430;  C.  R.  99, 
82).  Methyl  alcohol  may  also  be  prepared  by 
saponifying  methyl  formate  (iJ  pts.)  with  NaOH 
(2  pts.)  and  water  (G  pts.)  ((irodski  a.  Kramer, 
B.\),  1928;  Bardy  a.  Bordet,  ^.  Ch.  [5]  IG,  5G4). 
Methyl  alcohol  may  be  obtained  very  nearly  pure 
by  distilling  oil  of  winter-green  with  potash,  and 
rectifying  the  distillate  over  lime. 

Properties. — Colourless  mobile  liquid,  with 
purely  spirituous  odour.  Burns  with  a  pale 
llame.  Mixes  with  water,  alcohol,  and  ether ; 
dissolves  fixed  and  volatile  oils  and  most  resins. 
Hence  it  is  much  used  as  a  solvent.  In  aqueous 
solution  it  produces  intoxication,  in  concentrated 
solution  it  is  poisonous.  When  perfectly  dry  it 
dissolves  a  little  UaSOj,  acquiring  a  bluish-green 
colour;  but  it  does  not  dissolve  crystallised 
CuS0,7aq  (Klepl,  J.  pr.  [2]  25,  520).  Methyl 
alcohol  is  etheriiied  by  acetic  acid  more  rapidly 
and  completely  than  any  other  alcohol  (Men- 
schutkin,  Z.  P.  C.  1,  611).  Dittmar  a.  Fawsitt 
give  the  specific  gravity  of  mixtures  of  methyl 
alcohol  and  water  as  follows  : 


P.c.  of 

S.Cr. 

S.G-. 

CU,.OH 

at  U° 

at  IS-OG" 

0 

•99987 

•99907 

10 

•98429 

•98262 

20 

•97233 

■96803 

30 

•9G057 

•95367 

40 

•9457 

•93697 

50 

•92873 

■91855 

GO 

•90917 

•89793 

70 

•88G87 

•87487 

80 

•86314 

•85035 

90 

•83751 

■82390 

100 

•81015 

•79589 

Temp. 

Tciisioa 

Temp, 

Tension 

o 

0 

29-7  1 

40 

259-4 

10 

53-8 

60 

409-4 

20 

94-0 

GO 

624-3 

30 

158-9  1 

G4-96 

760-0 

Temp.  Ten-ioa 


-8-3 
+  0-7 

11-2 

22-7 

30-2 
Vol.  III. 


17-3 
32  0G 
55-82 
108-9G 
155-32 


Temp. 

39-2 
49-2 
59-9 
C5-7 


Tension 

235-13 
370-26 
584-24 
753-05 


The  specific  heat  of  aqueous  methyl  alcohol  was 
found  by  Dupre  to  be  as  follows :  — 

Wei;;lit  p.o. 
ot  nietlnl 
alcohol 

60 
70 

80 


Older  determinations  are  by  Ure  (P.  M.  [3]  19, 
51),  Dupr6  {Pr.  20,  336),  and  Duclaux  (.4.  Ch. 
[5]  13,  87).  The  same  observers  find  the  vapour 
tension  of  methyl  alcohol,  measured  in  milli- 
metres of  mercury  at  0°,  to  be  : 


[cf.  Konovaloff,  P.  [2]  14,  40).  The  following 
vapour-tensions  are  given  by  Kichardson  (C.  J. 
19,  762)  : 


Weight  p.o. 
of  methyl 
alcohol 

10 
20 
30 
40 
50 


Specific 

heat 
■98582 
•95914 
•92658 
•89219 
■84645 


90 
100 


Spcciflc 

lieat 

■80177 
•75500 
•G9990 
•64282 
•54325 


Estimation. — Pure  methyl  alcohol  does  not 
give  Lieben's  iodoform  reaction  with  iodine  and 
potash. 

The  amount  of  methyl  alcohol  in  commercial 
wool  spirit  may  be  estimated  by  adding  5  c.c.  of 
the  spirit,  drop  by  drop,  to  30  g.  of  PI^  in  a 
flask  provided  with  inverted  condenser.  The 
flask  is  then  heated  for  5  minutes  in  boiling 
water,  and  the  Mel  then  distilled  off  by  inclining 
the  condenser.  The  volume  of  Mel  is  read  off 
in  a  graduated  receiver  5  c.c.  of  methyl  alcohol 
yield  7-19  c.c.  of  methyl  iodide  (Krell,  B.  6, 
1310  ;  cf.  Grodzky  a.  Kriimer,  B.  7,  1495  ;  9, 
1928).  If  it  is  desired  to  determine  how  much 
of  the  methyl  alcohol  is  in  the  form  of  MeOAc, 
the  spirit  may  be  boiled  with  standard  alkali, 
and  the  amount  used  up  in  the  saponification 
determined. 

Bardy  and  Bordet  (.4.  Ch.  [5]  16,  565)  modify 
Krell's  process,  using  only  15  g.  of  PL.  to  5  c.c. 
of  wood  spirit,  but  adding  5  c.c.  of  aijueous  HI 
subsequently.  They  distil  the  liquid  at  80°-90°, 
and  at  the  end  of  the  distillation  add  5  c.c.  of 
water  and  quickly  distil.  The  methyl  iodide  is 
washed  once  or  twice  with  water  and  measured. 

Di-methyl  ortho-acetic  aldehyde  or  methyl- 
acetal  CH,.CH(OMe).,  boils  at  G4^  and  gives  Mel 
on  treatment  with  PI.^,  but  it  does  not  react  with 
aniline,  so  that  when  the  wood-spirit  is  to  be 
used  in  preparing  di-methyl-aniline,  by  heating 
with  aniline  hydrochloride,  the  estimation  by 
PI2  will  give  too  high  results. 

The  presence  of  acetone  is  objectionable  in 
methyl  alcohol  that  is  to  be  used  for  prepai-ing 
di-methyl-aniline.  Its  amount  can  bo  determined 
by  shaking  1  or  2  c.c.  of  the  alcohol  with  20  or 
30  c.c.  of  normal  aqueous  KOH,  adding  20  or 
30  c.c.  of  a  decinormal  solution  of  iodine,  until 
the  solution  is  clear.  The  liquid  is  then  acidified 
with  HCl  (S.G.  1-025),  excess  of  decinormal 
sodium  thiosulphate  added,  and  the  excess  de- 
termined by  titrating  back  with  iodine  solution. 
If  1  c.c.  of  methyl  alcohol  be  taken,  the  weight 
of  acetone  in  100  c.c.  will  be  found  by  multiply- 
ing the  amount  of  iodine  used  up  by  7-612 
(Messinger,  B.  21,  3366;  cf.  Kramer,  B.  13, 
1002;  Hintz,  Fr.  27,  182). 

The  estimation  of  methyl  alcohol  in  ethyl 
alcohol  can  be  effected  by  oxidation  with  a 
standard  solution  of  K-^Cr^O;,  for  1  pt.  of  ethyl 
alcohol  reduces  4-278  pts.  of  the  dichromate  in 
becoming  oxidised  to  acetic  acid,  while  1  pt.  of 
methyl  alcohol,  in  being  oxidised  to  CO.j  and 
water,  reduces  9-224  pts.  of  K.Cr.O;.  A  solution 
of  80  g.  K.fir.,0,  and  160  c.c.'H.SO,  per  litre  is 
employed,  and  the  unreduced  chromatc  esti- 
mated volumetrically  (0.  Hehner,  An.  12,  25). 

When  10  c.c.  of  pure  ethyl  alcohol  are 
shaken  with  1  c.c.  of  a  -1  p.c.  solution  of  KMnO, 
at  20°,  no  reduction  takes  place  for  20  minutes, 
but  if  the  ethyl  alcohol  contains  crude  wood 
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spirit,  decolourisation  taies  place  at  once  (Haber- 
mann,  Fr.  27,  G63). 

Reactions.  —  1.  Passage  through  a  red-hot 
tuhe  yields  acetylene  and  other  products  (Bertbe- 
lot,  C.  R.  50,  805). — 2.  In  contact  with  platinum- 
black  and  air  it  is  oxidised  to  formic  aldehyde 
and  formic  acid. — 3.  Heated  with  amnioniiim 
chloride  in  a  sealed  tube  at  300°  it  yields 
mono-,  di-,  and  tri-methylamine  (Berthelot). — 
4.  Bleaching -powder  does  not  yield  chloroform 
(Goldberg,  J.  pr.  [2]  24,  115).—  5.  Potassium 
gives  oil  hydrogen,  forming  KOMe. — 6.  When 
its  vapour  is  passed  over  heated  potash,  hy- 
drogen is  given  off,  and  potassium  formate, 
oxalate,  and  carbonate  are  successively  formed. — 
7.  Cone.  H,,SOj  forms  HMeSO.,,  which,  when 
heated  with  excess  of  methyl  alcohol,  yields  di- 
methyl oxide.  When  distilled  with  excess  of 
H._,SO^  di-methyl  sulphate  passes  over. — 8.  Con- 
verted into  methyl  chloride  by  treatment  with 
HCl,  with  PC1„  or  with  S.Cl,,.  The  joint  action 
of  HoSOj  and  HBr  gives  rise  to  methyl  bromide 
and  ethyl  bromide  (Niemilovitch,  M.  10,  820). — 
9.  SOCI2  forms  MeSH,  Me.SO^,  MeCl,  and  other 
products  (Carius,  A.  Ill,  93).— 10.  SO.,  forms 
CH(OH)(S03H)2  (Max  Miiller,  B.  G,  1031).— 
11.  When  acidulated  with  5  p.c.  sulphuric  acid 
and  submitted  to  electrolysis  it  forms  CO,,  CO, 
methyl  formate,  methyl  sulphate,  and  methylal 
(Renard,  C:  R.  80,  236).— 12.  Distillation  over 
heated  zinc-dust  splits  it  up  into  CO  and  hydro- 
gen, a  very  little  methane  being  also  formed 
(Jahn,  B.  13,  983;  M.  1,  378).  —  13.  Zinc 
chloride  forms  CH,,  water,  Me.^O,  hexa-methyl- 
benzene,  and  traces  of  propylene,  butylene,  and 
otiier  hydrocarbons  (Le  Bel  a.  Greene,  C,  R.  87, 
2G0;  89,  413).— 14.  Aldehyde  (1  vol.),  MeOH 
(2  vols.),  and  HCl  form  CH^.CHiOMe),  (Claus  a. 
Trainer,  B.  19, 3004) .—15.  Not  affected  by  B. accti 
growing  in  solutions  containing  it  (Brown,  C.  J. 
49,  177). — 16.  Converts  m-  and  p-diazo-benzoic 
acid  into  C^H^(OMe).CO.jH,  while  o-diazo-benzoic 
acid  only  gives  benzoicacid  (Griess,B.21,978).— 
17.  When  heated  with  hydrochlorides  of  aro- 
matic bases  {e.g.  aniline,  xylidine,  pijjeridine)  it 
often  displaces  hydrogen  in  the  nucleus  by 
methyl  (Hofmann,  B.  15,  2895;  Ladenburg,  B. 

16,  2057).— 18.  Unlike  EtOH,  it  hardly  reacts 
when  heated  with  phenol  and  ZnCl._,  (Auer,  B. 

17,  669).— 19.  Unlike  butyl  and  amyl  alcohols, 
it  does  not  form  a  homologue  of  benzene  when 
heated  with  benzene  and  ZnCU  at  270°  (Gold- 
Echmidt,  B.  15,  1066).— 20.  CICONH,  forms 
methyl  allophanale  NH.,.CO.NH.CO.,Me  [208"} 
(Gattermann,  A.  244,  40). 

Metallic  derivatives.  —  KOMe.  Ob- 
tained by  dissolving  K  in  methyl  alcohol. — 
(KOH),(MeOH)5  or  (KOMe)a(MeOH),  3aq.  [c. 
110°].  Obtained  bv  evaporating  a  solution  of 
KOH  in  methyl  alcohol  (Gottig,  B.  21,  1832). 
Large  elastic  plates,  somewhat  heavier  than 
water,  on  which  they  move  about  rapidly, 
being  decomposed.  —  (NaOH)5(MeOH)s  or 
(NaOMe)5MeOH  aq.  Obtained  by  dissolving 
NaOH  in  dry  MeOH  and  evaporating.  Crystal- 
line mass,  which  moves  about  on  the  surface  of 
water  while  decomposing  and  dissolving.  — 
NaOMe  llaq.  Obtained  by  evaporating  a  solu- 
tion of  NaOH  in  not  quite  dry  methyl  alcohol 
(Gottig,  B.  21,  561).— NaOMe(MeOH).,  (Frohhch, 
A.  202,  295).    CO  passed  over  NaOBIe  at  160° 


forms  acetic  acid.  CO  passed  into  a  hot  mixture 
of  NaOMe  and  NaOAc  forms  propionic  acid 
(Geuther  a.  Frohlich,  A.  202,  312).  When  dis- 
tilled with  the  Ba  salt  of  a  carboxylic  acid  it 
displaces  the  carboxyl  by  hydrogen.  Thus  suc- 
cinic acid  may  be  converted  into  propionic  acid 
(Mai,  B.  22,  2135).  —  TlOMe.  From  TlOEt 
and  excess  of  MeOH  (Lamy,  J.  1864,  466).— 
(Ba(OMe)2).,BaO„H,  aq.  White  nacreous  plates, 
obtained  by  evaporating  at  135°  a  solution  of 
BaO  in  MeOH  (De  Forcrand,  C.  R.  102,  1397, 
1657).  Perhaps  identical  with  Ba(OMe)„aq  de- 
scribed by  Dumas  and  Peligot  {A.  Ch.  58,  17). 
1  litre  of  MeOH  dissolves  200  g.  of  BaO.  The  heat 
of  formation  of  the  compound  from  solid  3BaO 
and  liquid  4MeOH  is  62,500.  If  a  considerable 
quantity  of  water  is  added  to  the  solution  of  BaO 
in  MeOH  the  hydrate  BaO  lOaq  is  precipitated. 
The  compound  Ba02Ba(0Me)„  2aq  is  readily 
formed,  even  if  as  much  as  3  p.c.  water  be  present 
in  the  methyl  alcohol,  but  by  evaporating  in  the 
cold  over  H^SO^  crystals  of  Ba(OMe)2  3aq  are 
formed.  These  are  sol.  water  and  alcohol.  By 
passing  HCN  into  a  solution  of  baryta  in 
methyl  alcohol  there  is  formed  barium  cyano- 
methylate  Ba(OMe)CN,MeOH.  This  is  a  crys- 
talline powder,  sol.  water,  less  sol.  methyl 
alcohol.  It  loses  at  100°  the  methyl  alcohol  of 
crystallisation. 

Com  binations.  —  CaCl,^4MeOH.  Methyl 
alcohol  dissolves  CaCl,  with  great  rise  of  tem- 
perature, and  on  cooling  this  compound  sepa- 
rates in  large  six-sided  tables  (Kane,  A.  19, 168). 
It  is  not  decomposed  at  100°,  but  water  readily 
hberates  the  MeOH.  —  LiC13MeOH.  — 
MgCL.0MeOH  (Simon,  J.  pr.  [2]  20,  377).— 
SbCl/MeOH.  [81°j.  Slightly  yellow  crystals 
(from  hot  alcohol) ;  decomposes  at  130°,  giving 
off  MeCl  and  HCl  (W.  C.  Williams,  C.  J.  30, 
463).  —  CuS0^2MeOH.  Minute  bluish-green 
crystals,  obtained  by  shaking  anhydrous  CuSO^ 
with  methyl  alcohol  (Forcrand,  C.  R.  102,  551). 

METHYL  ALDEHYDE  is  Foemic  aldehyde. 

METHYL  -  ALIZARIN  v.  Di  -  oxy  -  methyl- 

ANTHRAQDINONE. 

METHYL-ALLANTOIN  C^HsN^O,.  [225°]. 
Formed  by  oxidising  methyl-uric  acid  with  cold 
aqueous  KMnO^  (Hill,  B.  9,  1090).  Monoclinic 
prisms ;  decomposed  by  fusion.  V.  sol.  hot 
water,  si.  sol.  alcohol,  insol.  ether.  Cone.  HIAq 
splits  it  up  into  urea  and  methyl-hydantoin, — 
AgCHjNiOj;  prisms,  si.  sol.  cold  water. 

METHYL-ALLOXAN  C^H^N^Oj  i.e. 

CO<^^^g  QQ^CO.       Formed    by  oxidising 

methyl -uric  acid  with  HNO3  or  with  KCIO3  and 
HCl  (Hill,  B.  9,  1092).  Formed  also  by  treating 
theobromine  (2  pts.)  with  KCIO^  (-9  pts.)  and 
HCl  (S.G.  1-06)  at  50°  (Maly  a.  Andreasch,  M. 
3,  108  ;  cf.  Fischer,  A.  215,  304).  It  is  converted 
by  alkalis  into  methyl-alloxanic  acid,  and  by 
boiling  HNO3  into  methyl-parabanic  acid.  H^S 
forms  di-methyl-alloxantin.  KHSO3  forms  a 
compound  B'KHSO^aq,  which  crystallises  in 
large  monoclinic  prisms. 

Di-methyl-alloxan  C^H^NjOj  i.e. 

CO<;^^|[g-^Q>CO.   A  product  of  the  action  ot 

KCIO3  and  HCl  on  caffeine  at  50°.  It  is  ex- 
tracted by  ether  (E.  Fischer,  A.  215,  257  ;  Maly 
a.  Andreasch,  M.  3,  92).    Colourless  six  sided 
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tables  (containing  2aq),  which  slowly  turn  red 
in  air.  V.  sol.  water,  almost  insol.  alcohol,  insol. 
ether.  Dyes  the  skin  red.  With  FeSO,  and 
ammonia  it  gives  a  characteristic  indigo  coloura- 
tion. Alter  drying  over  H.^SO^  it  is  lelt  as  an 
amorphous  powder  (containing  aq),  sol.  alcohol 
and  ether.  Di-methyl-alloxan  decomposes  at 
100°.  It  prevents  the  ppn.  of  cupric  and  ferric 
salts  by  potash.  Hydrogen  sulphide  converts  it 
into  amalic  acid.  KHSO:,  forms  the  compound 
C^H„N,^0,KHSO:,  which  crystallises  in  long  tab- 
lets, S.  7''2  at  20°,  almost  insol.  alcohol,  insol. 
ether.  This  compound  may  be  crystallised 
from  warm  water,  and  does  not  give  the  indigo 
colouration  with  FeSO,  and  ammonia. 

METHYL-ALLOXANIC  ACID  C^H.N.O,. 
Formed  by  the  action  of  alkalis  on  niethyl- 
alloxan.  When  the  product  of  the  action  of 
HNO.,  on  methyl-uric  acid  is  neutralised  with 
CaCOj,  and  then  mixed  with  alcohol  and  am- 
monia the  salt  CaO^H.|N,>03  is  ppd.  (Hill,  B.  9, 
10!)2).  Tliis  salt  is  gelatinous,  and  when  boiled 
witli  water  it  gives  off  mcthylamine. 

METHYL-ALLOXANTIN  C„H,N,0„.  Ob- 
tained by  mixiiig  solutions  of  dialuric  acid  and 
metliyl-alloxan  (Andreasch,  M.  3,  431).  Crys- 
tallises from  water  in  minute  thin  tables  (con- 
taining 3aq). 

s-Di-methyl-alloxantin  C,oH,„N,0,  i.e. 

CO<NH"cO>C(OH).C(OH)<CO.NMes^CO. 

Formed  by  passing  H.S  into  an  aqueous  solution 
of  methyl-alloxan  (Maly  a.  Andreasch,  M.  3, 
100).  Thin  plates  (containing  4aq) ;  almost 
insol.  alcohol  and  ether,  si.  sol.  cold  water. 
Turns  red  in  air.  Gives  a  red  colouration  with 
ammonia,  and  a  violet  colouration  with  potash 
or  baryta  (Andreasch,  M.  3,  lO'J). 
?t-Di-methyl-alloxantin 

C0<SM:S>C(OH).C(0H)<CO-Ng>CO. 

Formed  by  reducing  di-methyl-alloxan  to  di- 
methyl-dialuric  acid,  and  ppg.  the  aqueous  solu- 
tion of  this  acid  with  alloxan  (Andreasch,  M.  3, 
428).  Crystallises  from  hot  water  in  minute 
four-sided  pyramids  (containing  aq) ;  insol.  alco- 
hol and  ether. 

Tetra-metbyl-alloxantin  v.  Amalic  acid. 

METHYL-ALLYL  v.  Butylene. 

METHYL-ALLYL-ACETO-ACEnC  ACID  v. 

ACETO-ACETIC  ACID. 

DI-METHYL-ALLYL-AMINE.  Mc  t  hylo- 
iodide  C3H.NMe,I.  From  allylamine  and  Mel 
(Bono,  B.  20,  Kef.  137).  When  distilled  with 
KOH  it  yields  NMe3  and  an  aldehyde  C^H,oO 
(130°-135°). 

^)-METHYL-ALLYL-BENZENE  C,„H,2  i.e. 
CH,.C,H,.a,H,.  p-Alhjl-tolucnc.  (192°).  Formed 
from  cymene  by  chlorinating  and  lieating  the 
resulting  CH3.C,H,.C3H  CI  with  alcoholic  KOH 
(Krrera,  G.  14,  283,  505).  Liquid.  Combines 
with  bromine.  KMnO,  oxidises  it  to  |J-toluic 
acid.  HBrAq  (S.G.  1-59)  at  200°  forms  a  poly- 
meride  (C,„H|.,)x  (^550°),  and  this  on  keeping 
changes  to  an  amorphous  solid,  which  by  distil- 
lation is  re-converted  into  ^J-methyl -allyl- 
benzene. 

METHYL-DI-ALLYL-CARBINOL  v.  Octinyl 
iVLConoL. 

Di-methyl-allyl-carbinol  v.  Hexexyl  alcohol. 


METHYL- ALLYL-CHiOEACETOL  v.  Di- 

CIILOItO-nEXYLENE. 

METHrL  ALLYL  ETHER  v.  Methyl  ai.lyi, 

OXIDE. 

METHYX  ALLYL  DIKETONE  C„H,0.,  i.e. 
CH,.CO.CO.C,Hj.  Acctyl-crotonyl.  "  (c.  130°). 
Obtained  by  distilling  its  mono-oxim  with  dilute 
H.SO,,  (Otte  a.  Von  Pechmanu,  B.  22,  2124). 
Yellow  oil  with  irritating  odour.  Not  obtained 
pure. 

Mono-oxim  CH,.CO.C(NOH).a,H,.  Nitroso- 
allijlacctonc.  Mctlnjl  nitmso-butcnyl  ketone. 
[46°].  From  allyl-aceto-acetic  acid  and  nitrous 
acid.  White  plates  (from  ligroin),  v.  sol.  usual 
menstrua.    Its  solution  in  NaOHAqis  yellow. 

Di-oxim  CH,.C(NOH).C(NOH).C,H,. 
[135°].    Formed  from  the  mono-oxim  by  warm- 
ing with  hydroxylamine.    Small  plates. 

Plienyl-hydrazide  oxim 
CH,.C(N,HPh).C(NOH).C,H,.  [137°].  Brownish- 
red  needles  (from  benzene  and  ligroin). 

METHYL  ALLYL  OXIDE  C,H,0  i.e. 
CH^.O.C.H,.  Allyl  methyl  ether.  (40°).  S.G.H 
•77.  H.F.p.  34,080.  H.F.v.  32,050.  From  allyl 
bromide  and  NaOMe  (Henry,  B.  5,  455).  With 
bromine  it  forms  CH,.O.CH  ,.CHBr.CH.,Br  (185°). 
ICl  gives  CH,.O.CjH,ClI  (190°)  (SilVa,  B.  8, 
14G9). 

METHYL. ALL YL-PKOPYL-CARBINOL  v. 

Octenyl  alcohol. 

METHYL  ALLYL  SULPHIDE  C^H^S  i.e. 
CH3.S.C3H,.  (c.  92°).  V.D.  43-36.  Formed  by 
heating  lead  methyl  mercaptide  (CH.,S)  with 
allyl  bromide  and  ether  at  100^  (Obermoyer,  B. 
20,  2925). 

METHYL  ALLYL  THIO-UREA 
CHj.NH.CS.NH.C.H,.     [50-5°].    Formed  from 
allylamine  and  methyl  thio-carbimide  or  from 
methylamine  and  allyl  thio-carbimide  (0.  Hecht, 
B.  23,  286).    White  mass. 

METHYL-AMIDO-ACETIC  ACID  C,H,N0,i.e. 
CH,NH.CH.,.C0.H.  MetSu/l-qli/cocoll.  Sarcos- 
inc.  Mol.  w.  89.  [210°-2i5"].  Formed  by 
the  action  of  boiling  baryta-water  on  creatine  or 
caffeine  (Liebig,  A.  G2,  310;  Rosengarten  a. 
Strecker,  A.  157,  1 ;  Schilling,  C.  C.  1884,  811). 
Formed  also  by  heating  chloro-acetic  ether  with 
aqueous  methylamine  at  125^  (Volhard,  A.  123, 
201). 

Properties. — Trimetric  prisms,  v.  e.  sol.  water, 
si.  sol.  alcohol.  Has  a  somewhat  sweet  taste. 
Heated  to  210°-220°  the  greater  part  evolves 
H.O  giving  the  anhydride  CjH,„N„0._„  whilst  a 
smaller  portion  splits  up  into  di-methyl-amine 
and  CO.,  (Mylius,  B.  17,  286).  Chloride  of 
cyanogen  passed  into  the  fused  substance  gives 
methyl  -  hydautoin  and  sarcosine  -  anhydride 
(Traube,  B.  15,  2110).  When  taken  internally, 
the  greater  part  passes  as  such  into  the  urine 
(Bavma  in  a.  Mering,  B.  8,  587;  Salkowski,  If. 
4,  107  ;  Schiller,  II.  5,  266).  Nitrous  acid  passed 
into  its  hot  aqueous  solution  forms  a  nitroso- 
derivative  CH3.N(N0).CH.,.C0.,H,  which  is  a 
thick  liquid,  forming  the  salt  CaA'„  aq  crystallis- 
ing in  needles  (Schultzen,  i?.  1867,  616).  Gives 
methyl-m'ic  acid  when  heated  with  urea  (Hor- 
baczewski,  M.  G,  350). 

Salts.—  (C,,H,NO.,),.Cu  2aq :  ultramarine  blue 
crystals  (E.  Schmidt,  A.  217,273).—  C,H,>'0,,HC1: 
needles  (from  alcohol).— (C,H,N0,),ZnH,Cl,:  S. 
(alcohol)  -038.    Y.  e.  sol.  water  (buliginsky,  J. 
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1867,  495).— (C3H.N0.,),H,PtCl,  2aq  :  monoclinic 
tables,  a:b:c  =  1-0331:1:  -0747;  ;3  =  75°27'.  — 
C;,H;N0.,HAuCl4 :  yellow  needles,  si.  sol.  cold 
water.— C,H,N0,HN03.  [c.  70°].  Very  hygro- 
scopic, V.  sol.  cold  alcohol  (Franchimont,  R.T.C. 
2,339).— (CjHjNOJ  .H.SO,  aq  :  four-sided  tables, 
V.  e.  sol.  water.    S.  (boiling  alcohol)  10. 

Guanidine  hydrochloride 
C,H,N0,HC1CH-N3.  Formed  by  heating  methyl- 
amido-acetic  acid  with  guanidine  hydrochloride 
(Baumann,  B.  7,  1151).    Tables  (from  alcohol). 

Anhy d r i d e  C^H^^'H.jP.,  i.e. 
CH^.N.CHj.CO 

I  I  (?).  Sarcosine  anhydride. 
0C.CH,.N.CH3 
[150°].  Formed  by  the  action  of  cyanogen 
chloride  on  melted  sarcosine.  Prepared  by 
heating  sarcosine  to  210°-220'  and  distilling  the 
residue  (Traube,  B.  15,  2112;  Mylius,  B.  17, 
28G).  Colourless  prisms.  V.  sol.  water,  al- 
cohol, and  ether.  Bitter  taste.  Weak  base. 
By  boiling  with  water  it  again  gives  sarcosine. 
On  oxidation  with  KMnO^  it  yields  s-di-methyl- 
oxamide. 

Salts.  —  B'jHjCLPtClj  2aq  :  prisms.  — 
B'._.H^,CLPtClj  4aq  :  large  six-sided  tables.  — 
B'2HClAuCl3  2aq  :  prisms. 

Sarcosine-uric  acid  C^HgOjNj.  Obtained  by 
heating  a  mixture  of  sarcosine  (3  pts.)  and  uric 
acid  (2  pts.)  at  210°  ;  a  good  yield  is  obtained. 

Properties. — Colourless  prismatic  crystals 
(containing  2aq).  Sol.  hot  water.  It  shows  the 
murexide  reaction.  It  slowly  reduces  alkaline 
solutions  of  copper.  It  has  weak  acid  and  basic 
properties,  dissolving  in  aqueous  acids  and  alkalis. 
By  fusion  with  KOH  at  110°  it  is  resolved  into 
uric  acid  and  sarcosine.  Heated  with  bromine 
water  it  is  converted  into  bromo-sarcosine- 
mesouric  acid  C^HjNjOjBr. 

Salts. — The  acetate  forms  microscopic 
crystals,  si.  sol.  hot  acetic  acid,  insol.  cold  HOAc, 
V.  sol.  water.  The  formate  is  very  analogous 
to  the  acetate.  The  ammonium  salt  is  crystal- 
line.— A"Ago :  insol.  white  amorphous  pp.  (My- 
lius, B.  17,  518). 

Bromo-sarcosine-mesouric  acid  C^HjNjOjBr. 
Formed  by  digesting  a  warm  aqueous  solution  of 
sarcosine-uric  acid  with  bromine,  which  gives  a 
nearly  theoretical  yield  (Mylius,  B.  17,  521). 
Heavy  colourless  tables.  SI.  sol.  water.  By 
H,S  it  is  reduced  to  sarcosine-mesouric  acid. 
It  is  readily  decomposed  by  alkalis,  but  is  stable 
towards  acids. 

Sarcosine-mesouric  acid  C^H^OsNj.  Obtained 
by  reducing  a  hot  aqueous  solution  of  bromo- 
Sarcosine-mesouric  acid  with  H„S  (Mylius,  B. 
17,  524).  Trimetric  tables  or  needles.  V.  sol. 
water,  insol.  alcohol.  It  is  a  strong  acid,  but 
also  possesses  weak  basic  jjroperties.  By  brom- 
ine water  it  is  reconverted  into  the  bromo-deriva- 
tive  ;  similarly  chlorine-water  gives  the  chloro- 
derivative.  It  is  very  oxidisable,  reducing  AuCl,, 
alkaline,  coj^per  solution,  KMnO^,  &c.,  very 
readily. 

Salts. — The  acetate  forms  an  unstable 
crystalline  pp.,  si.  sol.  acetic  acid. — A"HNH, : 
fine  needles,  v.  sol.  water. — A"Ag., :  white  amor- 
phous pp. 

Tri-methyl-amido-acetic  acid  internal  an- 
hydride  v.  Bet.une. 


DI-METHYL-AMIDO-ACETIC  ORTHALDE- 
HYDE.  Methylo-hydroxide  C.H,.N03  i.e. 
CH,(NMe,0H).CH(0H)2.  Muscarine.  Occurs, 
together  with  neurine,  in  the  fly  agaric  (Schmie- 
deberg  a.  Koppe,  J.  1870,  875).  Formed  from 
neurine  by  oxidation  with  cone.  HNO.,  (Schmie- 
deberg  a.  Harnack,  J.  1876,  804).  Deliquescent 
cr^  stalline  mass,  sol.  alcohol.  Alkaline  in  reac- 
tion. Active  narcotic  poison.  Separated  from 
neurine  by  placing  the  mixed  hydrochlorides 
on  filter-paper,  when  the  muscarine  salt  deli- 
quesces and  is  absorbed  by  the  paper  (Harnack, 
J.  1876,  803).— B'(C5HnN0,Cl),PtCl^  2aq.— 
G,H,jNO.,AuCl,. 

Di-etliyl  derivative  of  the  methylo- 
hydroxide  CjH.^NOj  i.e. 
CH,(NMe30H).CH(0Et)„.  Hydroxide  of  tri- 
methyl  -  amido  -  acetal.  When  chloro-acetal 
CH2Cl.CH(OEt)2is  treated  with  tri-methyl-amine 
there  is  formed  CH.,(NMe3Cl).CH(0Et)2  and 
C,H,,N0Cl,which  is  probably  CH,(NMe,Cl).CHO. 
The  two  salts  are  separated  by  fractional  ppn.  by 
platinic  chloride. — (CgHj^NOjCl)  JtCl^ :  orange 
crystals,  si.  sol.  cold  water. —  CaHjjNO^AuCl^ : 
lemon-yellow  needles. 

Di-methyl-amido-acetic  aldehyde.  Methylo- 
hydroxide  C.H,,NO.,  i.e.  CH.,(NMe,OH).CHO. 
Formed  by  saponifying  CH..(NMe,OH).CH(OEt)., 
with  baryta  (Berlinerblau,'S.  17,  1142).  The 
hydrochloride  CjHjjNOCI  is  also  formed  as  above. 
Gives  the  aldehyde  reactions. — Plat  in  o  chlor- 
ide (C,H,.,NOCl).,PtClj :  octahedra  (from  dilute 
alcohol). 

DI-METHYL-AMIDO-ACETONE.  Me thylo- 
chloride.  C,H„N0C1  i.e.  CH3.C0.CH,NMe.,C]. 
Caprine  chloride.  Formed  by  the  action  of  dry 
NMej  upon  chloro-acetone  in  the  cold  (Niemito- 
vitch,  M.  7,  241).  Very  deliquescent  shining 
needles  ;  sol.  alcohol.  Gives  the  alkaloidal  re- 
actions. Acts  physiologically  like  curare. — 
C.HijNOClAuCl,  [139°]. 

p-m-  METHYL  -  AMIDO  -  ACETOPHENONE 
C,H,(NMe,).C0.CH3  [59°].  Formed  by  methyla- 
tion  of  |j-amido-acetophenone  (Klingel,  B.  18, 
2694).  Yellowish  plates  (from  hot  water).  V. 
sol.  alcohol,  etlier,  and  hot  water. 

o-DIMETHYL-AMILO-ANISOI,     v.  o-Di- 

IIETTITL-AMinO-PHEXOL  iiicllirjl  CtlcCr. 

METHYL-AMIDO-AZO-  COMPOUNDS  v.  Azo- 

COMPOD.NDS. 

MErHYL-AMIDO-BENZAMIDE  v.  Amide  of 
Methvl-amido-isenzoic  acid. 

METHYL-AMIDO-BENZENE  v.  Methyl- 
aniline  and  ToLuiDiNE. 

Di- methyl -amido -benzene  v.  Xylidine, 
Methyl-toluidine,  and  Di-methyl-aniline. 

Tri-methyl-amido-benzene  v.  Mesidine  and 

ifz-CuMIDINE. 

Tetra  -  methyl  -  amido  -  benzene    v.  Tetea- 

METirrL-PnENYL-AJIINE. 

Tetra-methyl-di-amido-benzene    v.  Tetea- 

METHYL-rHENYLENE  DIAMINE. 

Di-methyl-tri-amido-benzene 

C,H,(NMe,)(NH,,)2  [1:3:4].  [44°]  (298°).  Needles. 
Readily  turned  blue  in  the  air.  Prepared  by  re- 
duction of  dinitro-dimethyl-aniline  [87°].  Formed 
also  by  reduction  uf  nitro-j>-dimethyl  amido- 
phenyl-oxamic  ether. 

Acetyl  derivative 
C„H3(NMe.,)(NH,)(NHAc).   [153°].  Prisms  (con- 
taining aq)  (Wurster  a.  Sendtner,  B.  12,  1805). 


METIIYL-AMIDO-BENZOIC  ACID. 


261 


?f-Tri-metliyl-tri-amido-benzene 

C,H,(NMe,)(NH,)(NHMe)  [l:.r:4].  [90°].  (294°). 
Prepared  by  reduction  of  the  nitrosamine  de- 
rived from  nitro-trimetbyl-2:'-plienyIene-diamine 
(VVurster  a.  Schobig,  B.  12,  1812).  White 
needles.  Sol.  water.  Gives  a  blue  colouration 
with  HNO,. 

Diacelyl  derivative  [184°].  Leaflets. 

METHYL-AMIDO-BENZENE-AZO-  COST- 
POUNDS  V.  Azo-  COMPOUNDS  and  Dis-Azo-  com- 
pounds. 

DI  -  METHYL  -  AMIDO  -  BENZENE  PHOS- 
PHINIC  ACID  NMe,,.C,H,.P(OH),.  [162]. 
Formed  by  decomposing  its  chloride  with  water 
(Schenk  a.  Michaelis,  B.  21,  1498).  White 
needles ;  v.  sol.  hot  water  and  alcohol.  On 
boiling  its  aqueous  solution  it  is  split  up  into 
di-methyl-aniline  and  phosphorous  acid.  When 
heated  alone  it  gives  phosphorus,  PHj,  and  di- 
methyl-aniline. 

Salt. — NaliA"  2aq :  large  crystals  (from 
alcohol). 

Chloride  mie.XJlr'PCh.  [66°].  (250°  at 
120  mm.).  Formed  by  the  action  of  PCI3  (100  g.) 
on  di-methyl-aniline  (70  g.)  in  j^resonce  of  AICI3 
(20  g.).  The  mixture  is  boiled  for  eight  hours 
with  inverted  condenser,  and  the  product  ex- 
tracted with  petroleum  ether  and  distilled  in 
vacuo.  Thin  plates;  v.  sol.  benzene,  m.  sol. 
ether,  si.  sol.  petroleum  ether.  Converted  by 
the  action  of  chloro-benzene  and  sodium  into 
di-methyl-amido-tri-phenyl-phosphine. 

DI- METHYL -AMIDO -BENZENE  PHOS- 
PHONIC  ACID.  NMc,.C,H,.PO(UH),,.  [133^. 
Foinied  by  oxidising  NMe,.C^H|.P(On)„  with 
HgCl.,  (Schenk  a.  Michaelis,  B.  21,  '  1500). 
Crystals  ;  v.  e.  sol.  water  and  alcohol. 

"methyl-amido-benzene  sulphonic 

ACID  C,H„NSO,  i.e.  NHiIe.CJI,.SO,H.  Formed, 
together  with  methane  disul phonic  acid,  by 
heating  the  acetyl  derivative  of  methyl-aniline 
withH,,SO,atl45°(Smyth,U.7, 1210).  Crystals, 
which  decompose  at  182°  withoutprevious  fusion. 
— llaA'._aq  :  crystalline  powder. 

Methyl-amido-benzene  sulphonic  acid 
NIIiMe.C.Hj.SO;,!!.  Formed  by  heating  methyl- 
aniline  ethyl  sulphate  at  210°  (Mundelius,  B.  7, 
1350).  Plates  (containing  aq)  ;  insol.  alcohol 
and  ether.  —  Ba.V,  3,'aq:  small  prisms.  — • 
CaA',,4aq.— PbA'.,8aq. 

Di-methyl-amido-benzene  21-sulphonic  acid 
NMe,.C„H^.SO,H.   [150°]  (S.)  ;  [257°]  (M.  a.  G.). 

Formation. — 1.  By  heating  di-methyl-aniline 
with  rather  more  than  the  e(]uivalent  quantity  of 
sulphuric  acid  at  185°  (Smyth,  B.  6,  344  ;  7, 
3237  ;  Armstrong,  B.  6,  603  ;  Vignon,  C.  R.  107, 
2i;3).— 2.  From  di-methyl-aniline  and  ClSO.Et 
(Wenghoffer,  J.jjr.  [2]  16,  448).— 3.  From  bromo- 
di-niethyl-aniline  and  H.^SO,  at  180°  (Miohler  a. 
Walder,B.14,2177).— -4.  From  di-methyl-aniline 
and  SOCl,  followed  by  water  (Michaelis  a.  God- 
chaux,  B.'2'i,  555). 

Properties. — 8-sided  prisms  (containing  aq). 
Decomposes  at  230°. 

Sal t s.- -BaA'; 3aq  :  needles  or  plates. — 
Ba.\'.,  5aq  (Vignon).  —  BaA'o  llaq  :  efllorescent 
triclinic  crystals  (Laar,  J.  pr.  [2]  20,  202).— 
KaA'  2aq.  Long  needles,  m.  sol.  water,  si.  sol. 
aiiueons  NaOH,  insol.  water  (M.  a.  G.) 

Chloride  C,H,(NMe,)SOXl, 


Ethyl  ether  EtA'.  [85°].  Formed  from 
alcohol  and  the  chloride. 

Di-methyl-amido-benzene  ^j-sulphonic  acid. 
Anhydride  of  the  viethylo-hy  dro  .x  ide 

C„H,3NS0,  i.e.  C,H,<;^g'^^^'^^>0.     Formed  by 

allowing  a  mixture  of  amido-benzene  p-sul- 
phonic  acid,  Mel,  cone.  KOHAq,  and  MeOH  to 
stand  for  some  time  in  the  cold  (Griess,  B.  12, 
2116).  Four-sided  plates;  v.  sol.  cold  water, 
almost  insol.  alcohol,  insol.  ether.  Decomposes 
before  fusion.  Ppd.  as  periodide  by  a  solution 
of  iodine  in  HIAij. — 

(SO,H.C,H,.NMe,Cl).PtCl^  8aq  :  orange  tables,  v. 
e.  sol.  cold  water. 

METHYL-o-AMIDO-BENZOIC  ACID. 

^mifZc  NHMe.C.Hj.CONH.,.  [160°].  Formed 
by  heating  o-aniido-benzamide  with  Mel  at  100° 
(Weddige,  J.  pr.  [2]  30,  152).  Plates  ;  v.  sol.  hot 
alcohol,  sol.  water.  In  dilute  solutions  it  shows 
blue  fluorescence. 

Acetyl  derivative 
NHMe.C„Hj.CO.NHAc.    [155°].    Long  needles ; 
V.  sol.  hot  alcohol,  si.  sol.  benzene  and  ether. 
When  heated  above  155°  it  forms  tho  anhydro- 

derivative  C,H,<^^j^-^^CMe  [199°]  which  is 

an  oxy-di-methyl-quinazoline. 

Nitr  oso-derivat  ivc  of  the  amide 
NO.NMe.C„H,.CO.NH,,.     [149°].     Pale  yellow 
prisms  (from  hot  alcohol)  (Finger,  J.  pr.  [2]  37, 
431). 

Methyl-Ht-amido-benzoic  acid  CJI,,NO,  i.e. 
NHMe.C,H.,.CO.,H.  Formed  by  boiling  '  (a)- 
benzcreatin  NH,.C(NH).NMe.C,H,.COJi  with 
baryta-water  (Griess,  B.  8,  325).  Nodular  groups 
of  plates  ;  v.  sol.  hot  water.  Nitrous  acid  ppts.  a 
nitroso-  derivative.  Salt. — CaH^NO.^HCl :  six- 
sided  plates. 

Di-methyl-?;i-amido-benzoic  acid  C„H,|NO., 
i.e.  NMe,.C„H,.CO,H.  [151°].  Obtained  by  sa- 
13onifying  its  methyl  ether.  Needles,  si.  sol.  hot 
water.  . 

Methyl  ether  NMe.,.C„H,.CO.,Me.  (270° 
uncor.).  Obtained  by  fusing  the  isomeric  an- 
hydride of  the  methylo-hydroxide  (v.  infra) 
(Griess,  B.  0,  587).  Heavy  yellowish  oil,  sol. 
acids. — C.HinMeNOjHjSOj :  very  small  prisms, 
si.  sol.  dilute  sulphuric  acid,  v.  sol.  water. — 
(C,jH|„MeN0_,)._,H.2ptCl^ :  spiindle-shaijed  lainime, 
V.  si.  sol.  coki  water. 

Anhydride  of  the  methylo-hydroxide 

C,„H,3N0.,  i.e.  C,Hj<;-^(?Q  ^^0.  Bcmbetaine. 

Formed  by  allowing  a  mixture  of  ?«-amido-ben- 
zoic  acid  with  MeOH  (1  moL),  aqueous  KOH 
(3  mols.),  and  Mel  (3  mols.)  to  stand  in  the 
cold  ;  the  product,  after  freeing  from  MeOH  by 
distillation,  being  saturated  with  HI,  whereupon 
the  iodide  NMe3l.C,,Hj.C0.,H  is  ppd.  This  iodide 
is  then  boiled  with  water  and  lead  hydroxide 
(Griess).  Small  deliquescent  needles  (contain- 
ing aq),  which  give  up  their  water  of  crystallisa- 
tion at  105°.  V.  e.  sol.  cold  alcohol,  insol.  ether. 
Tastes  bitter  and  is  neutral  in  reaction.  Forms 
(NMe,Cl.C,H,.C0,H).,PtCl,4aq  crystallising  in 
large  prisms,  si.  sol.  hot  water. 

Methylo-iodidemieJ..C^B.,.COIl.  Formed 
as  above.  Small  short  prisms  (containing  aq) ; 
si.  sol.  cold  water. 

Methylo-chloride  NMe,Cl.C,H,.C0,H. 
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Monoollnic  crystals;  a:6:c  =  l-939:l:0-876 ; 
)3  =  88°  49'  (Zingel,  Z.  K.  10,  411). 

Di-methyl-p-amido-'benzoic  acid 
NMe,.C,H,.CO,H.  [235°].  Formed  by  boiling 
its  chloride  with  water.  Prepared  by  boiling  for 
three  hours  a  mixture  of  p-amido-benzoic  acid 
(1  mol.),  Mel  (2  mols.),  and  aqueous  KOH  (3 
mols.)  dissolved  in  methyl  alcohol  (Michler,  B. 
9,  400).  Obtained  also  by  heating  tetra-methyl- 
di-amido-benzophenone  with  soda-lime  at  340°, 
extracting  the  product  with  hot  water,  and  ppg. 
by  acetic  acid  (E.  Bischoff,  B.  22,  341).  Short 
needles  (from  alcohol) ;  sol.  aqueous  KOH  and 
HClAq,  insol.  dilute  acetic  acid.  Nitrous  acid 
forms  NMe,.C,H,,(N0).C02H  [224°J.  The  Ca 
salt  forms  yellowish  plates. 

Methyl  ether  NMeo.C,,H^.CO,Me.  [102°]. 
Silvery  plates  (from  alcohol) ;  v.  sol.  benzene, 
ether,  and  chloroform,  m.  sol.  dilute  alcohol. 
Nitrous  acid  forms  NMe.,.C6H,(N0).C0.,MeGJaq 
[101°]. 

Chloride  NMe,.C^Hj.C0Cl.  Obtained  by 
heating  di-methyl-aniline  with  COClj  at  50 Mn  a 
sealed  tube  (Michler).  Crystalline. 

Nitrile  NMe^.C.H^.CN.  From  di-methyl-p- 
phenylene-diamine  by  Sandmeyer's  reaction 
(Ahrens,  B.  20,  2958). 

Anhydride  of  the  methylo-hydroxide 

C,„H,3N0,  i.e.  C,H,</^(^Q  ^>0.  [c.  255°].  When 

p-amido-benzoic  acid  is  mixed  with  Mel,  KOH, 
and  methyl  alcohol,  there  is  formed,  even  in  the 
cold,  di-methyl-|)-amido-benzoic  acid  and  the 
iodide  NMe3l.C,jHj.G0  H  which  crystallises  in 
short  yellow  plates  [233°]  (Michael  a.  Wing, 
dm.  7,  195).  The  corresponding  anhydride 
crystallises  from  alcohol  in  colourless  plates 
(containing  aq) ;  v.  sol.  water.  It  loses  its  water 
of  crystallisation  at  100°.  The  periodide  forms 
long  dark  prisms  [200°].  The  platinochloride 
(NMe3Cl.C,H^.CO,H)2PtCl4  forms  large  red 
prisms. 

Tetra-methyl-di-amido-benzoic  acid.  Di- 
me thylo-di-hvdroxide 
(HO.NMe,)  AHjCO^H  [1:3:5].  The  iodide 
(INMeJ.^Hj.CO^Haqis  formed  when  di-amido- 
benzoic  acid  (1  p)t.)  is  mixed  with  Mel  (6  pts.), 
methyl  alcohol  (10  pts.),  and  twice  as  much  of  a 
concentrated  solution  of  KOH  as  is  required  to 
neutralise  the  acid.  The  mixture  should  stand 
for  some  time,  being  kept  alkaline  by  further 
additions  of  potash.  The  alcohol  is  then  dis- 
tilled off,  and  the  iodide  ppd.  by  HIAq  (Griess, 
B.  7,  39).  This  iodide  crystallises  from  hot 
water  in  six-sided  tables  or  plates,  v.  sol.  hot 
water.  With  moist  Ag^O  it  yields  a  caustic 
alkalin.e  liquid  which,  on  evaporation,  leaves 
the  hydroxide  as  a  hygroscopic  mass  of  soft 
white  plates.  It  rapidly  absorbs  COj,  and  jjpts. 
metallic  oxides  from  their  salts.  The  corre- 
sponding chloride  (NMe3Cl),C„H3.CO,H4aq, 
obtained  by  neutralising  the  hydroxide  by  HCl, 
crystallises  in  small  six-sided  plates,  v.  sol. 
water,  si.  sol.  hot  alcohol.  The  periodide 
forms  brownish-yellow  needles.  Thecarbonate 

C0<;;Q^|^g^>C,H3.C0,H  3aq,  obtained  from 

the  iodide  and  AgjCOj,  crystallisss  from  water 
in  very  small  soluble  plates,  having  an 
alkaline  reaction.  The  platinochloride 
(ClNMe3),Ct,H3.CO,HPtCl,aq  is  a  pp.  composed 


of  very  small  pale-yellow  plates,  usually  groupecl 
in  stars. 

Derivative     v.  Chloro-methyl-amido-ben- 

ZOIC  ACID. 

DI  -  M ETHYL -p-AMIDO -BENZOIC  AIDE- 
HYDE,  C„H,,NO  i.e.  NMe,.C,Hj.CHO.  [73°]. 
Formed,  together  with  CHCI3,  by  heating 
NMe.,.C„H,.CH(0H).CCl3  with  alcoholic  KOH 
(Bossneck,  B.  18,  1520;  19,  3GG).  With  di- 
methyl-aniline and  hydrochloric  acid  it  forms 
(NMe.,.C,H^)-,CH. 

Oxivi  NMe,.C,H,.CH:NOH.  [144°].  Yellow- 
ish-brown plates  (Knofier  a.  Bossneck,  B.  20, 
3195). 

Phenyl  hydrazide  NMe,.C,H^CH:N^HPh. 
[148°].    Needles  (from  alcohol). 

DIMETHYL-AMIDO-BENZOPHENONE 
C„H^.CO.C^Hj.NMe,.  Benzodimethylaniline, 
Bemoyl-di-methyl-aniline.  Benzoyl-phenyl- 
di-methyl-amine.  [90°].  Formed  by  heating 
the  methylo-iodide  to  181°.  Formed  also  by  heat- 
ing malachite  green  (NMe..C,H,).,C(0H).C„H5 
with  cone.  HClAq  at  180°.  Colourless  plates 
(from  alcohol).  Insol.  water,  si.  sol.  cold  alcohol, 
V.  e.  sol.  hot  alcohol  or  ether.  It  is  a  feeble 
base,  its  solution  in  concentrated  acids  being 
ppd.  by  water. 

Methylo-iodide  C.H^.CO.CsHj.NMejI. 
Large  tables,  si.  sol.  cold  water.  Formed  by 
heating  p-amido-benzophenone  with  Mel  at 
100°.    It  decomposes  at  181°  (Doebner  a.  Weiss, 

B.  14,  1830  ;  A.  210,  270  ;  217,  257). 
Di-methyl-amido-benzoplienoiie 

C.  Hj.CO.C.H.NMej.  [39°].  (330°-340-).  Ob- 
tained by  heating  benzoic  acid  with  di-methyl- 
aniline  and  P2O5  at  185°  (0.  Fischer,  A.  20(5, 
88).  Needles  (from  ligroin).  Forms  unstable 
salts.  With  nitrous  acid  it  yields  the  oily 
nitroso-  derivative  C^H..CO.CsH3(NO)NMe2  (E. 
Bischoff,  B.  22,  340). 

Di-methyl-di-p-amido-benzophenone.  Di- 
benzoyl  derivative  C.„,H..|N.,03  i.e. 
(NMeBz.C,H^)2C0.  [102°].  "Fo'rmed  by  heating 
tetra-methyl-di-amido-benzophenone  vfith  BzCl 
at  190°  (Nathansohn  a.  Miiller,  B.  22,  1877). 
Small  light-brown  plates,  si.  sol.  cold,  v.  sol.  hot, 
alcohol ;  si.  sol.  benzene,  almost  insol.  water 
and  ether.  Acids  and  alkalis  at  100°  do  not 
saponify  it. 

Tri-methyl-di-amido-benzophenone 
NHMe.C,Hj.CO.C„Hj.NMe.,.  [156°].  Formed, to- 
gether with  di-methyl-aniline,  by  boiling  penta- 
metliyl  -  tri  -  amido  -  tri  -  phenyl  -  carbinol  with 
HClAq  (Wichelhaus,  B.  19, 109).  Nodular  groups 
of  needles  (from  alcohol). 

Tetra-methyl-di-amido-benzophenone 
NMe„.C,H,.C0.C,H^.NMe2.  [172°].  (above  3G0°) 
(Grffi'be,  B.  20,  3262). 

Formation. — 1.  By  passing  COCl.,  into  di- 
methyl-aniline  (Michler,  B.  9,  716, 1900).— 2.  By 
boiling  hexa-methyl-tri-amido-tri-phenol-carbi- 
nol  with  HClAq  (Wichelhaus,  B.  19,  109).- 
3.  From  CCl3.S0.,Cl  and  di-methyl-anihne  (Mich- 
ler  a.  Moro,  B.  12,  1168). 

Preparation.  —  By  boiling  auramine  with 
aqueous  HCl  tUl  decolourised,  and  ppg.  with 
NH3. 

Properties. — White  plates  (from  dilute  alco- 
hol) ;  insol.  water,  m.  sol.  alcohol,  v.  e.  sol. 
warm  benzene,  v.  si.  sol.  ether. 

Beactions. — 1.    Heating  with    ZnCL  and 
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NH|CI  at  IGO'  produces  auramine  (Fehrmann, 
B.  20,  284-l).~2.  Toiling  HNO,  (S.G.  1-48)  gives 
insoluble  yellow  crystals  of  tetra-nitro-di-methyl- 
di-nitramido-benzophenone  and  tri-nitro-plienyl- 
methyl-uitraraine  [127°],  soluble  in  alcohol 
(liomburgh,  R.  T.  C.  6,  307).— 3.  Excess  of 
broviine  added  to  a  solution  of  the  base  in  glacial 
acetic  acid  gives  the  tetra-biomo-  derivative 
(C,H,B!,NMe.),CO  [172°]  which  crystallises 
in  slender  yellow  needles  from  alcohol 
(Nathansohn  a.  Miiller,  B.  22,  1883).— 4.  Heat- 
ing with  aniline  hydrochloride  yields  phenyl- 
auraminc. — 5.  Combines  with  tri-nitro-bcmcne 
(2  mols.)  forming  a  compound  which  crystal- 
lises in  long  reddish-violet  needles  [c.  100°]. 
With  half  the  quantity  of  tri-nitro-benzene  (1 
mol.)  it  forms  small  deep-violet  plates  [123°]. — 
G.  Combines  witli  in-di-niiro-  benzene  (2  mols.) 
forming  a  red  crystalline  compound. — 7.  Nitrous 
acid  in  the  cold  forms  the  nitroso-  derivative 
NMe„.C,II,.GO.C,H,(NOH).NMe,  [1.59  =  ]  crystal- 
lising from  alcohol  in  golden  plates.  This  sub- 
stance is  a  weak  base,  its  solution  in  HClAq 
being  ppd.  by  water.  It  gives  Liebermann's 
reaction.  Stannous  chloride  reduces  it  to  the 
original  tetra  -  methyl  -  di  -  amido  -  benzophenone. 
The  nitroso-  derivative  forms  the  following 
salts:  B"H;C1,,.  Obtained  by  passing  HCl  into 
a  solution  of  the  nitroso-  ketone  in  benzene. — - 
B"C,H,(NO,),OH.  [152°].  Orange  needles  (from 
alcohol).  The  nitroso-  ketone  gives  also  a  plienyl- 
hydrazide  C^Hj^N^O,  [148°]  (E.  Bischoft,  B.  21, 
24.52  ;  22,  337).— 8.  In  presence  of  dehydrating 
agents,  such  as  PCI5  or  AICI3,  it  condenses 
with  secondary  and  tertiary  bases.  Thus  with 
di-methyl-aniline  it  yields  '  crystal  violet ' 
C(OH){C,H,NMe,),. 

Salts.— B"H. CI.,:  small  radially-grouped 
prisms  (from  alcohol).  Decomposed  by  water, 
with  separation  of  the  base  (Fehrmann, 
B.  20,  2844).— B"H,PtCl,:  yellow  granules, 
insol.  water,  v.  si.  sol.  alcohol. — Pi  crate 
B"CJ-I,(NO,),OH.  [157°].  Small,  purple,  radi- 
ally-grouped, prisms  (from  alcohol);  insol.  cold, 
V.  si.  sol.  hot,  water;  m.  sol.  alcohol. 

Di-mcthyl-di-iodide  B"Me,I,,.  [105°]. 
Light  yellow  plates  (from  alcohol),  si.  sol.  cold, 
V.  sol.  hot,  water  and  alcohol.  Split  up  at  150° 
into  Mel  and  the  base  (Nathansohn  a.  Miiller, 
B.  22,  1876). 

Di-mc thy lo-di- hydroxide  B"Me.,(OH).,. 
From  the  preceding  and  moist  Ag.^O.  Small 
yellow  plates  (from  alcohol),  quickly  becoming 
dark  and  resinous  (N.  a.  M.). 

Oxim  HON:C(C.II,.NMe,),:  [233°];  colour- 
less crystals  (Munchmeyer,  B.  19,  1852 ;  20, 
1852). 

Phenyl-hydrazide  C.H.oN,  i.e. 
(NMe,.C,H,),C:N„HPh.  [175°].'  Needles  (from 
benzene-alcohol)  ;  m.  sol.  warm  alcohol,  v.  sol. 
ether.  Coloured  green  by  acid  oxidising  agents 
(Zicgler,  B.  20,  1111).  Cone.  H.SO,  gives  a  red 
colouration. 

Imide  (NMe.,.C5H|)2C:NH.  Auramine  base. 
[136°].  Formed  by  heating  tetra-methyl-di- 
amido-benzophenone  with  NH,C1  and  ZnCl.,  at 
150°  to  160°.  Formed  also  by  treating  a  solu- 
tion of  tetra-methyl-di-amido-benzophenone  in 
CS._,  with  PCI,  and  subsequently  adding  ammonia 
(Caro  a.  Kern)  (c/.  Auramine  in  Thorpe's  Dic- 
iiONiKY  OF  Applied  Chejiistky).  Lemon-yellow 


plates,  insol.  water  and  ether,  m.  sol.  alcoliol. 
Dilute  HClAq  readily  converts  it,  even  in  the 
cold,  into  tetra-methyl-di-amido-benzophenone. 

Reactions. — 1.  Sodium-amalgam  reduces  it 
(in  alcoholic  solution)  to  leucauramine 
(C„H,NMe,),CH.NH2  [135°].  This  substance 
forms  colourless  crystals  which  wlien  treated 
with  HOAc  yield  an  intense  blue  solution 
(GraBbe,  B.  20,  3265).— 2.  H.S  in  alcoholic  solu- 
tion  at  60°  forms  tetra-methyl-di-amido-thio- 
bonzophcnone  [164°].  —  3.  CS._,  also  forms 
(NMe„.C..H|).,CS  together  with  thiocyanic  acid 
(Fehrmann,  B.  20,  2847). 

Salts. — B'HCl  aq.  Anramine.  Yellow  six- 
sided  tables  (from  water  at  70°).  After  expulsion 
of  the  water  it  melts  (G.)  or  decomposes  (F.)  at 
267°.  M.  sol.  cold  water,  m.  sol.  alcohol.  Boil- 
ing water  converts  it  into  tetra-methyl-di-amido- 
benzophenone.  Dyes  wool  and  silk  greenish- 
yellow.  Cotton  prepared  with  tannin  is  also  dyed 
yellow  by  auramine. — B'^H^PtCl^:  granules,  insol. 
water  ;  si.  sol.  alcohol. — B'HI.  [268°].  Minute 
columns.— B'HSCy aq.  [200°-210°].— B'H.,C.,0,. 
[194°].  Orange  needles,  si.  sol.  water,  m.  sol. 
warm  alcohol.— B'C^H,(NO,):,OH.  [230°-236°]. 
Plates,  insol.  cold,  v.  si.  sol.  hot,  water ;  m.  sol. 
hot  alcohol. 

Phenyl-imide  (NMe.,.C„H.,).,C:NPh. 
Formed  by  heating  the  hydrochloride  of  the 
imide  (auramine)  with  aniline  at  180°  (F.). 
Small  greyish-yellow  radially  grouped  needles 
(from  alcohol),  decomposing  at  80°.  Insol.  water 
and  ether. — B'HCl :  reddish-crystalline  mas^, 
sol.  water  and  alcohol.  Its  aqueous  solution 
gradually  decomposes,  yielding  aniline  and  tetra- 
methyl-di-amido-benzophenone. — B^H^PtCl^.^ 
B'C„H..{N0..)30H. 

p-Tolyl-imide  (NMe,.C„H,),,C:NC,H^Me. 
Eesembles  the  phenyl-imide. — B'._,H.PtClj. 

Ethylenc-di-amida  C^^'H..^^  i.e. 
NH.CHj 

(NMej.C,H,,),C<       I     .    Formed  by  heating 
NH.CHj 

auramine  (hydrochloride)  with  ethylene-diamine 
at  100  =-110°  (Fehrmann,  B.  20,  2855).  Yellowish 
plates  (from  alcohol),  insol.  water,  m.  sol.  warm 
alcohol.  On  treatment  with  HOAc  or  dilute 
HClAq  it  decomposes  into  ethylene-diamine  and 
(NMej.C^Hj).,CO.  In  alcoholic  solution  it  is  de- 
composed by  H„S  into  ethylene-diamine  and 
(NMe...C„Hj).,CS.— B"H.,C1,, :  yellow  needles.  — 
i3"H.,PtCl8 :  amorphous  flakes,  insol.  water  and 
ether,  v.  sol.  warm  alcohol.— B"2C„H.,(N0.,),0H  : 
flakes,  V.  si.  sol.  water,  v.  sol.  alcohol. 
Tolylene-di-amide 

(NMe.,.C,HJ.,C<^y>C,H.,Me.  Formed  by  heat- 
ing the  hydrochloride  of  the  imide  (auramine) 
with  (1,  2,  4)-tolylene-diamine  at  160°,  and 
treating  the  product  with  ammonia.  Small 
brown  scales.  In  dilute  acetic  acid  solution  it 
dyes  cotton,  mordanted  with  tannin,  reddish- 
brown.  Dilute  HClAq  regenerates  the  original 
ketone.— B"H,PtCl„.-B"2C„H,(N0.,),,0H. 

Tetra-methyl-tri-amido-benzophenone 
C,,H,,,N,0  i.e.  NMe.,.C„H,.C0.CeH3(NH.,)(NMe.,). 
[82°].  Obtained  by  reducing  nitro-tetra-methyl- 
di-amido-benzophenone  (Nathansohn  a.  Miiller, 
B.  22,  1884).  Amorphous  yellow  powder,  v.  sol. 
hot,  si.  sol.  cold,  alcohol  and  benzene,  insol. 
ether.— B'C^H.,(N0..)30H  :  minute  plates,  v.  sol. 
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hot  alcohol,  insoluble  in  benzene  and  ether. — 
B'.,H„PtClg:  light-red  crystalline  pp.,  v.  sol. 
warm  alcohol,  si.  sol.  benzene,  insol.  water  and 
ether. 

METHYI-a-AMIDO-n-BUTYRIC  ACID 

CsHi.NO,,  i.e.  CH3.CH,.CH(NHMe).C0,H. 
Formed  by  heating  a-bromo-butyric  acid  with  a 
concentrated  solution  of  methylamine  in  sealed 
tubes  at  100°.  The  product  is  boiled  with  baryta 
to  expel  NH.Me,  the  Ba  exactly  ppd.  by  H.,SOj, 
and  the  HBr  by  Ag.CO,  (DuviUier,  A.  Ch.  [5] 
20,  188;  C.  R.  88,  42,5).  Glistening  leaflets 
(from  alcohol),  subliming  above  120°  without 
fusion.  V.e.  sol.  water,  m.  sol.  hot  alcohol,  insol. 
ether.  Has  a  sweet  taste.  Feebly  acid  in  re- 
action. By  the  prolonged  action  (several  months) 
of  cyanamide  (1  mol.)  in  concentrated  and  slightly 
ammoniacal  solution  it  is  converted  into  buty  ro- 

creatinine  CH,.CH2.CH<;^^(;g^>C:NH 

which  crystallises  from  alcohol  in  slender  silky 
needles  composed  of  small  rectangular  plates 
(Duvilher,  C.  R.  95,  456;  Bl.  [2]  39,  639). 

Salts. -HA'HCl.  [150°].  Badly  defined 
crystals  ;  sol.  alcohol,  insol.  ether.  Gives  ott' 
HCl  on  fusion. — H^A'-.H^PtClg  :  orange  -  red 
crystals  ;  v.  sol.  water  and  alcohol,  insol.  ether. — 
H,,A'„H2PtCl,5aq.  Formed atO  HA'HAuGl,aq  : 
transparent  yellow  prisms ;  sol.  water,  alcohol, 
and  ether.  —  The  nitrate  and  sulphate 
crystallise  with  difficulty  in  long  needles. — 
CuA'5  2aq  :  light-blue  prisms ;  sol.  alcohol. 

Di-methyl-a-amido-butyric  acid.  Anhy- 
dride of  tlie  methylo-liydroxidaGjll^,)iO.^ 

CH3.CH2.GH— CO 
i.e.  I       I  .    Tri  -  methyl  -  a-amido- 

(CH3),N  -  O 
bufyro  -  bcta'ine.  Prepared  by  the  action  of 
bromo-butyric  ether  on  an  excess  of  tri-methyl- 
amine  in  alcohohc  solution  (Duvillier,  C.  R.  104, 
1520).  Large  transparent  crystals,  containing 
aq,  which  they  lose  at  120°,  becoming  opaque ; 
V.  sol.  water  and  alcohol,  insol.  ether.  Has  a 
bitter  taste.  —  B'HGl.  TJjicrystallisable.  — 
B'.,HoPtCl^  :  orange  prisms  ;  si.  sol.  alcohol. 
The  aurochloride  forms  yellowish  -  white 
crystals. 

ME  rHYL-AMIDO-CAPROIC  ACID  i;.  Methyl- 

A5IID0-HEX0IC  ACID. 

METHYL  -  AMIDO  -  CHLOEO-  v.  CnLono- 

METHYL-AMIDO-. 

METHYL  -  AMIDO  -  CYANUEIC    ACID  v. 

Cyanic  acid. 

METHYL-AMIDO  -  ETHANE  SULPHONIC 
ACID  CaH^NSOa  i.e.  CH3NH.GH,CH„.S03H. 
Mcthyl-taurine.  [242°]. 

Formation. — From  methyl-ethylene-i|'-thio- 
urea  and  bromine-water  (Gabriel,  B.  22,  1148). 

Preparation.  —  Silver  chloro  -  ethane  sul- 
phonate  is  heated  with  3  times  its  weight  of  a 
solution  of  methylamine,  saturated  at  0°,  for  5 
hours  at  120°.  The  product  is  boiled  with  baryta 
to  expel  excess  of  methylamine,  freed  from  ex- 
cess of  baryta  by  H^SOj,  and  evaporated  to 
crystallisation.  The  crystals  are  washed  with 
alcohol  and  recrystallised  from  water.  The  yield 
is,25  p.c.  (E.  Dittrich,  J.pr.  [2]  18,  08). 

Properties. — Transparent  triclinic  crystals. 
Sol.  water,  insol.  alcohol  and  ether.  Its  aqueous 
Bolution  is  acid  to  litmus.    Crystallises  un-  [ 


altered  from  strong  HCl.  Does  not  form  salts 
with  acids  and  alkalis. 

Reactions. — 1.  N.fl.,  forms  isethionic  acid, 
(H0)CH„.CH,.S03H.— 2.  With  cyanamide  it  com- 
bines tomethyl-taurocyamine  ormethyl-guanido- 
ethane  sulphonic  acid. 

Di-methyl-amido-ethane  sulphonic  acid 
NMe,,.CH,,.GH,,.S03H.  Formed  by  heating  di- 
methylamine  )3-chloro-ethane  sulplionate  (20  g.) 
with  aqueous  (33  p.c.)  dimethylamine  (5  g.)  at 
100°  for  10  hours  (James,  J.  pr.  [2]  31,  416  ; 
C.  J.  47,  370).  Large  tables  (from  water)  ;  v.  e. 
sol.  water,  insol.  ether.  Decomposes  at  270°- 
230°  without  fusion.  Does  not  combine  with 
HCl. 

Anhydride  of  the  methylo-hydroxide 

<^Q^^"gQ^®^^0.    Formed  by  heating  )3-chloro- 

ethane  sulphonic  acid  with  aqueous  tri-methyl- 
amine.  Slender  prisms  (from  water) ;  v.  sol. 
water,  insol.  alcohol  and  ether.  Neutral  in  re- 
action. Tastes  sweet.  Not  decomposed  at  300°. 
Not  acted  upon  by  cyanamide.  Baryta  gives 
NMe,  and  isethionic  acid  (James,  C.  J.  49,  489). 
DI-METHYL-AMIDO-ETHYL  ALCOHOL  v. 

Dl-JIETHYL-OXYETIIYL-ASIIXE. 

DI-METHYL-AMIDO-ETHYL-BENZENE  v. 

Dl-JIETHYL-AMIDO-PHENYL-ETIIANE. 

METHYL-AMXDO-ETHYL  KETONE 

CH3.CO.CH(NH,).CH3.    Perhaps  formed  by  re- 
ducing methyl  nitroso-ethyl  ketone,  but  if  so  it 
quickly  changes  to  s-tetra-MEXHYL-PYRAziNE. 
METHYL-AMIDO-FORMIC  ACID  v.  Methyl- 

CAItr.AJIIC  ACID. 

MErHYL-a-AMIDO-w-HEXOIC  ACID 

C.H,,NO..  i.e. 

CH3.CH,:CH„.CH,.CH(NHMe).C0,H.  Methyl- 
amido-caproic  acid.  S.  10-2  at  11°.  Formed  by 
heating  a-bromo-hexoic  acid  (1  mol.)  with 
aqueous  methylamine  (2  or  3  mols.)  at  100°  for 
ssveral  hours  (Duvillier,  C.  R.  90,  822  ;  A.  Ch. 
[5]  29, 165).  Silky  needles  (from  water)  or  pearly 
plates  (from  alcoliol).  SI.  sol.  cold  alcohol,  insol. 
ether.  Neutral  in  reaction.  Volatilises  above 
100'.  Does  not  reduce  silver  or  mercurous 
nitrate.  Gives  with  ferric  chloride  an  intense 
red  colouration  and  a  yellowish -brown  jjp.  An 
equivalent  quantity  of  cyanamide  in  cold  con- 
centrated solution  containing  a  few  drops  of 
NH3  forms  in  a  few  weeks  crystals  of  '  hexoio 

/NMe.C:NH 
creatinine'  CjH„.CH<  |  .      SI.  sol. 

\C0.  NH 

cold  water,  v.  sol.  alcohol  (Duvillier,  C.  R.  98, 
1583;  BL  [2]  40,  307).— HA'HCl :  transparent 
plates  ;  v.  sol.  water  and  alcohol,  insol.  ether. — 
Hj.VjH.PtClij :  orange  crystals  ;  v.  e.  sol.  water, 
V.  sol.  alcohol,  V.  si.  sol.  ether. — The  auro- 
chloride forms  golden  needles  ;  the  sulphate 
forms  very  indistinct  crystals. — CuA'.^  2aq  :  blue 
scales,  S.  1.  • 

Di-methyl  -  amido  -  hexoic  acid.  Methylo- 
hydroxide  HO.Nj\Ie,,.0,H|o.CO,H.  Formed  by 
heating  leucine  (1  mol.)  derived  from  casein  with 
aqueous  KOH  (3  mols.),  and  Mel  (3  mols.).  The 
resulting  INMej.C^Hin.COoK,  v?hich  crystallises 
from  alcohol  in  needles,  being  decomposed  by 
moist  Ag.^0  (Korner  a.  Menozzi,  Q.  13,  353). 
Strongly  alkaline.  Decomposes  •  at  120°-130° 
into  trimethylamine,  an  acid,  CgH|„0,,  and  oxy- 
I  hexoic  acid.    Forms  the  p  la  t  i  no  ch  1 0  r  i  da 
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(CINMe,.C,n,„.CO.JI).,rtCI,aq,  a  uro  c  hi  o  ri  d  e 
Cl,AuNMe.,.C,H,„.CO,H  [1G3"],  and  periodide. 
The  periodide  forms  lustrous  green  crystals,  de- 
composed by  H^S,  yielding  INMe.i.C^Hjj.CO^H 
[191'^],  crystallising  in  small  prisms. 

DI-METHYL-AMIDO-HYDROQUINONE 
C  Hj(NMe.,)(OH).,  [2:4:1].  Di-victhyl  deriva- 
tive C,II,,(NMe,)(OMe),. 

Mcthylo-iodide  B'McI.  [202°].  Formed 
by  heating  the  di-methyl  derivative  of  amido- 
hydi'orjuinone  with  methyl  iodide  (Bipssler,  B. 
17,  2122).  White  needles  ;  v.  sol.  water,  si.  sol. 
absolute  alcohol,  nearly  insol.  benzene,  chloro- 
form, and  ligroiuo. 

Meihylo-hy dr oxide  B'MeOH  :  soluble 
needles. 

Mclhylo-cliloride  B'MeCl :  white  easily 
soluble  needles  [172°].— (B'MeCl),PtCl^ :  yellow 
crystalline  pp. 

TRI  -  METHYL  -AMIDO  -  IMIDO  -  IMIDO  -  DI- 
PHENYL     SULPHIDE.  Methylo-chloride 

C„H„N,SC1  i.e.  N<^''y'f^^^>S.  Mdhylcne- 

\/  '  ' 
NMe.Cl 

blue.    Chloride  of  tatra-methyl-thionine. 

Formation. — 1.  By  the  action  of  H.^S  on  an 
acid  solution  of  nitroso-di-methyl-anilino  and 
oxidation  of  the  resulting  leuco-methylenc-blue. 
In  this  reaction  di-methyl-^)-phenylene-diamine 
is  an  intermediate  product  (Caro,  E.  P.  1877, 
3751 ;  Koch,  B.  12,  593  ;  Bernthsen,  A.  230, 
137).—  2.  By  dissolving  nitroso-di-methyl-aniline 
in  H,SOj  (S.G.  1-4),  treating  with  sulphide  of 
zinc,  and  oxidising  the  resulting  leuco-methylene- 
blue  (Oehlcr,  G.  P.  1882,  24,125  ;  IMiihlhiiuser, 
D.  P.  J.  202,  371).— 3.  By  oxidation  of  di-methyl- 
2)-phenylcne  diamine  in  presence  of  Na^.S-.O.,, 
and  further  oxidation  of  the  resulting 
C„H,,(NMe,)(NH,)S.SO,H  by  chromic  acid 
(Bernthsen). — 4.  By  reducing  the  compound 
C„H3(NMe,)(NH,)S.S0,H  toC„H,(NMe,)(NH,)SH 
and  oxidising  a  mixture  of  this  mcrcaptan  with 
di-methyl-aniline  with  HCl  and  K,Cr,_,0, ;  the 
resulting     '  soluble     green  '     Ci^HmNaS  or 

^'^C  Il'^NMe'^-^^  slowly  changing  in  aqueous 


solution  to  mcthylone-blue  (Bernthsen,  A.  251, 
10). 

Properties. — Minute  dark-blue  lamina;  (con- 
taining 3aq),  V.  sol.  water  and  alcohol.  Dyes 
mordanted  cotton  blue.  Its  aqueous  solution 
is  blue  and  not  affected  liy  HCl  or  ammonia. 
NaOH  gives  a  violet  colour  and,  when  added 
in  large  quantity,  a  dirty  violet  pp.  Cone. 
H.^SO.,  gives  a  yellowish-green  solution,  be- 
coming blue  on  dilution.  The  aqueous  solu- 
tion is  decolourised  by  H.^S  or  Na^S.^O;, ;  the 
colour  is  restored  even  by  feeble  oxidising 
agents.  Sodium  hyposulphite  Na^S.^Oj  reduces  it 
to  the  leuco-base.  Fuming  HClAq  at  2G0°  de- 
composes it,  giving  off  H._,S.  Boiling  dilute  HNO3 
oxidises  it,  forming  H.^SOj.  Boiling  aqueous 
KOH  forms 'thionol,'  the  anhydride  of  di-oxy- 

imido-di-phenyl  sulphide  N<^"][^^^^^^>S. 

1/  '  ' 
O 

Bal  t.— (G„n,,N,SCl),ZnCl,  aq. 


Methylo-hydroxide-^  <^"|]^'(^'^^'^-^Ks. 

\/ 

NMe,OH 

Formed  by  treating  methylenc-blue  with  moist 
Ag./3.  Amorphous,  dark-blue  mass  ;  v.  e.  sol. 
water  and  alcohol,  insol.  ether. 

Mcihylo-iodide  C,,.H|^N.|SI  :  bronzy 
needles  (from  hot  water).  The  di-chloro-  deri- 
vative of  this  iodide  C,bH|,;C1._,N.,SI  is  formed  by 
successive  treatment  of  di-chloro-di-methyi-p- 
phcnylene-diamine  C„H.,Cl.,(NMe.,)(NH.,)  with 
H  .S,  FeCl,,  and  KI  (Mohlau^  B.  19,  2012). 

TRI  -  METHYL  -  AMIDO  -  IMIDO-  IMIDO  -DI- 
PHENYL-SULPHONE.  Methylo -iodide 

C.^HisNaSOJ  i.c.  N<q"^^'^^^^'^-^>SO,.  Methyl. 
NMe.I 

cnc-aeure.  Formed,  together  with  methylene 
violet,  by  boiling  methylene  blue  with  Ag,,0  and 
a  large  quantity  of  water  (Bernthsen,  A.  230, 
175).  Slender  needles  with  green  lustre,  sol. 
water,  forming  a  violet  solution  from  which  it 
is  ppd.  by  KI.  Alkalis  destroy  the  colour  of  the 
solution.  The  coiTesponding  C|cH|9N.,S0_.Cl 
crystallises  in  needles,  v.  e.  sol.  water.  It  dyes 
silk  like  methylene  blue. 

TETRA  -  METHYL  -  DI  -  AMIDO  -  IMIDO  -  DI- 
PHENYL  METHANE  r.  Imidc  of  rdcrt-METiivL- 

Dl-AMII)0-BENZOPIIENl)NE. 

METHYL  -  DI  -  AMIDO  -  IMIDO  -  DI-PHENYL 

SULPHIDE  C,3H,3N3S  i.e.  NM:e<^"^^|^g-j>S. 

Mcthyl-di-amido-thio-diplienylaniine.  Formed 
by  reduction  of  di-nitro-methyl-imido-di-phcnyl 
sulphide  with  tin  and  HCl  (Bernthsen,  A.  230, 
130).  Insol.  water,  sol.  ether.  The  dilute  solu- 
tion of  its  hydrochloride  is  coloured  blue  by 
FeCl.,.— B"H.,Cl2.  Needles,  v.  sol.  water,  almost 
insol.  HClAq'. 

Tetra-methyl-di-amido-imido-di-phenyl  sul- 

phide    C.JI.^N^S    i.e.    Nn<g|'j  J5g>S. 

Lcuco-vieihylene  blue.  Formed  by  treating 
methylene-blue  with  sodium  hyposulphite 
Na,S,Oj  (Bernthsen,  A.  230, 147).  Needles  (from 
alcohol),  si.  sol.  water,  m.  sol.  cold  alcohol.  Gives 
an  acetyl  derivative,  v.  sol. alcohol,  ether,  and  ben- 
zene. With  Mel  it  forms  NMe<^"y»||^^j^^||>S 

crystallising  in  plates,  v.  si.  sol.  water  and  alco- 
hol, insol.  ether.  Oxidised  by  air  to  methylene 
blue. — B'H.,/^nCl,:  prisms. 

Di-methyl-amido-imido-phenyl  disulphide 
Methylo -chloride  Cfi^^.&.^Cli.e. 

NMe^Cl<  I  Methylene  red.    A  by-pro- 

\N-S^ 

duct  in  the  manufacture  of  methylene-blue  from 
di-niethyl-2)-pheuylene-diamineandH,S  followed 
by  FeClj  (Bernthsen,  A.  230,  165;  251," 22  ;  Koch, 
7).  12,  594).  Small  green  glittering  prisms  (from 
alcohol),  V.  e.  sol.  water,  insol.  ether.  Its  aqueous 
and  alcoholic  solutions  are  purple.  Not  affected 
by  HCl.  Alkalis  decompose  it.— Zinc  salt 
(C,H,N.,S,Cl),ZnCl,aq. 

DI-METHYL-a'mIDO-JUGLONE  v.  JnoLONE. 

METHYL-AMIDO  MESITYLENE  v.  Metuvl- 

UESIDINE. 
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METHYL-AMIDO-METHYL-BEKZENES. 


METHYL-AMIDO-METHYL-BENZENES  v. 

Methyl-phenyl-methyl-amines. 

DI  -  MEIHYL  -  AMIDO  -  METHYL  -  PHEN- 

/^\ 

AZINE  C,H,(NlMe.,)<  |  >C,H,Me.    Formed  by 

elimination  of  the  NH,,  group  from '  tolylene-red ' 
by  means  of  nitrous  acid  and  alcohol  (Bcrnthsen 
a.  Schweitzer,  B.  19,  2605).  Eed  greenish-glis- 
tening needles  or  flat  prisms.  Has  basic  i^ro- 
perties.  Dissolves  in  dilute  acids  with  a  violet 
colour,  in  cone.  H.SO^  with  a  reddish-brown, 
■which  on  dilution  first  becomes  green,  then  blue, 
and  finally  violet.  Soluble  in  ether  with  a  yel- 
lowish-red colour  and  yellow  fluorescence.  Sub- 
limable. 

Di-methyl-di-amido-methyl-phenazine 
C,-H„N,    i.e.    C,H3(NMe,X  I  >C,H2Me(NH.,). 

■  \n/ 

Tolylene-red.  Formed  by  oxidation  of  nitroso- 
oramido-dimethyl-aniline  together  with  tolylene- 
»?j-diamine.    The  leuco-  base  has  the  formula 

C,H,(NMe2)<^^^>C„H,Me(NH,)  (Bernthsen  a. 

Schweitzer,  B.  19,  2G04). 

DI-METHYL-AMIDO-METHYL-QUINOLINE 
TETRAHYDRIDE.  Di-methylo-di-iodide 
C,,HgMeN.NMe,MeX.  [171°].  Formed  by  heating 
{Py.  l)-amido-quinoline  tetrahydride  withmethyl 
alcohol  and  Mel  (Ziogler,  B.  21,  862).  Crystals. 

METHYL-AMIDO-METHYL-THIAZOLE 
S.C(NHMe). 
C5H„N„S  i.e.  I  ■^N.  Mcthyl-tluazyl- 

CH=CMe/ 
amine.  [42°].  Formed  by  the  action  of  chloro- 
acetoneon  methyl-thio-uvea  (Traumann,  A.  249, 
44).  Crystalline  but  extremely  hygroscopic,  m. 
sol.  ether.  Strongly  alkaline  in  reaction.  When 
heated  with  HClAq  in  a  sealed  tube  it  yields 
methylamine.    Br  completely  decomposes  it. 

Salts. — B'HI :  small  white  needles;  melts, 
when  anhydrous,  at  136°  (T.). — Platinochlor- 
ide  :  orange-yellow  plates  [167°]. 

Acetyl  derivative  CiH-AcN^S,  [110°]. 
White  needles. 

Methyl-amido-metliyl-thiazole 
S.C(NH). 

I  pNMe.  Imido-di-mcthyl-thiazole. 

CH:CMe/ 

[47'5°].  Formed  from  chloro-acetone  by  treat- 
ment with  ammonium  sulpho-cyanide  (Tcher- 
niak  a.  Norton,  B.  16,  345)  and  heating  with 
Mel  the  resulting  amido-methyl-thiazole  (so- 
called  propinine  sulphocyanide)  (Hantzsch  a. 
Weber,  B.  20,  3122,  3336).  Crystalline,  but  very 
hygroscopic.  Strongly  alkaline.  When  heated 
with  HClAq  in  sealed  tubes  it  yields  ammonia. 
Cone.  KOHAq  has  no  action. 

Salts.-B'HIaq.  Tables  [164°].— Platino- 
chloride:  orange  tables  [193°]. 

Acetyl  derivative  C,H.AcN.,S.  [113°]. 
White  needles  (containing  6aq). 

Di-methyl-amido-methyl-thiazole  C|;H,„N.,S 

S  .  C(NMe). 
i.e.  I  ^NMe.  MetJiyl-imido-dimethyl- 

CH  =  CMe/ 
tliiazole.  [96°].  Formed  by  adding  cone.  KOHAq 
to  its  hydro-iodide  (Hantzsch  a.  Weber,  B.  20, 
3123).    White  needles,  sol.  alcohol,  water,  and 


ether.  Bromine  reacts  with  formation  of 
C3MeBr(NMe,)SN  [114°]. 

Salts.-B'HIaq.  [54°].  From  Mel  and 
C3MeH(NHMe)SN.  Melts  at  155^  when  an- 
hydrous. 

Methylo-iodide  B'Mel.  [85°],  White 
needles,  v.  e.  sol.  water  and  alcohol. 

DI-METHYL-AMIDO-NAPHTHOIC  ACID 
C,„H„(NMe,)(CO,H)  [1:4].  [165°].  Formed  by 
heating  di-methyl-(a)-naphthylamine  withCOCl, 
at  70°  for  4  hours  (Friedlander,  B.  21,  3126)1 
Needles  (from  dilute  alcohol),  sol.  dilute  acids 
and  alkalis.  When  acted  upon  by  diazo-  com- 
pounds the  azo-  group  displaces  the  CO^. — 
(HA').,H..PtCl,. :  yellow  needles. 

DI  -  METHYL  -  AMIDO -NAPHTHO-PHEN- 

AZINE  C,„H  <  I  Nc.Hj.NMe,.  Di-methyl- 
\N/ 

naphth-eurliodine.  [205°].  Formed  from  ni- 
troso-di-methyl-aniline  hydrochloride,  (;8)-naph- 
thyl-amine,  and  AcHO  (Witt,  B.  21,  720). 
Ehombic  tables  (from  toluene  or  xylene),  red  by 
transmitted,  and  red  or  green,  according  to  the 
faces,  by  reflected  light ;  sol.  alcohol,  ether, 
and  benzene,  forming  yellow  solutions  with  yel. 
low  fluorescence.  Is  volatile  with  slight  decom- 
position, and  sublimes  readily  in  woolly  flocks. 
The  violet-red  solution  in  cone.  H^SO^  becomes 
successively  black,  green,  grey,  and  blue-vielet  on 
dilution.  The  salts  crystallise  readily,  have  a 
bronzy  lustre,  and  are  dissociated  by  water. 
AcHO  dissolves  it  with  red-violet  colour.  Cone. 
HNOj  with  violet,  soon  becoming  bright  yellow 
and  depositing  the  nitro-  compound. 

METHYl-AMIDO-NAPHTHOQUINONE 
C,,H„NO,  i.e.  C,„HA(NHMe).  [232°].  Formed 
by  adding  a  solution  of  methylamine  acetate  to 
an  alcoholic  solution  of  (a) -naphthoquinone, 
evaporating  nearly  to  dryness,  adding  water,  and 
crystallising  the  pp.  from  alcohol  (Plimpton, 
C.  J.  37,  639).  Glittering  red  needles,  v.  sol.  al- 
cohol. Aqueous  S0_,  at  150°  forms  an  unstable 
colourless  reduction-product. 

Di-methyl-amido-naphthoquinone 
C,„H-,0,,(NMe,).  [118°].  From(a)-naphthoquinone 
anddi-methyl-amine  in  alcoholic  solution  (Plimp- 
ton).   Eed  needles. 

DI-METHYL-AMIDO-NAPHTHYLAMINE  v. 
Naphthylene-di-methyl-diamine. 

TETEA-METHYL-DI  -  AMIDO -DI-NAPH. 
THYL-PHENYL-METHANE 
Ph.CH(C,„H,NMe,,),.  [189°].  Formed  by  the 
action  of  benzoic  aldehyde  on  di-methyl-(o)- 
naphthylamine  in  presence  of  ZnCl.,  (P'riedliinder, 
B.  21,  3128).  Colourless  crystals," v.  sol.  HOAc, 
benzene,  CS.j,  and  dilute  mineral  acids,  si.  sol. 
alcohol,  ether.  Does  not  yield  a  colour  on  oxi- 
dation. 

Hexa-methyl-tri-amido  -  di-naphthyl-phenyl- 
methane  HC(C|(,H„NMe,),C,H.NMe2.  [179°]. 
Formed  by  condensing  di-methyl-^;-amido-ben- 
zoic  aldehyde  with  di-methyl-(a)-naphthylamine 
in  presence  of  ZnCL  (Friedliinder,  B.  21,  3129). 
White  needles.  Does  not  yield  a  colour  on  oxi- 
dation. 

METHYL-AMIDO-NITRO-  compounds  v.  Ni- 

TliO-METHYL-AMIDO-  COmpOUnds. 

METHYL-AMIDO-OXY-  compounds  v.  Oxt- 
METHYL-AMiDo-  compounds. 
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METHYL-AMIDO-PEREZONE  v.  Methyl- 

AMlDll-ririTZAIIliIC  ACIii. 

METHYL.o-AMIDO-PHENOL.  Methyl  de- 
rivative C,H,,NO  i.e.  C„H,(NHMe)(OMe)  [1:2]. 
Methyl  anisidiiic.  (219'^).  Formed  by  mixing 
the  methyl  derivative  of  o-amido-phenol  with 
Mel  at  0'^  (Miihlhiiuser,  A.  207,  247).  Oil.— 
B'.^H._,PtCl^ :  sliort  yellow  prisms,  ra.  sol.  water. 

Methyl-^j-amido-phenol.  E  tliyl  derivative 
CJi„NO  i.e.  C„H,(NHMe)(OEt)  [1:4].  (251'=). 
Formed  by  heating  tlie  ethyl  derivative  of  p-oxy- 
phcnyl-amido-aeetic  acid  at  2C0^  (BisclioH  a. 
Nastvogel,  B.  22,  17y'.»)-  SI.  sol.  water,  v.  sol. 
alcohol  and  ether. — B'HCl :  needles. 

Di -methyl -o-amido- phenol  C,H||NO  i.e. 
C,H,(NMe,){OII)  [1:2].  [45°].  Obtained,  to- 
gether with  I\Ic01,  by  the  dry  distillation  of  the 
mcthylo-chloride  (Gricss,  B.  13,  248).  Small 
wliite  prisms,  v.  si.  sol.  hot  water,  v.  sol.  alcohol, 
ether,  HOAc,  and  aqueous  KOH.  FeCl.,  gives 
a  reddish-violet  colour.  Its  hydrochloride  is 
gummy. 

,  Methylo-liydroxide  C,H,(NMejOPI)(OH) 

or  C^Hj^  I       aq.    Prepared  by  the  action  of 
\NMe3 

Mel  and  KOH  on  a  solution  of  o-amido-phenol 
in  methyl  alcohol  (Griess,  B.  13,  246).  Prisms, 
.0 

which  become  C^H/  |         at  105°.     V.  sol. 

\NMe,, 

water  and  alcohol,  insol.  ether.  Has  an  intensely 
bitter  taste.  On  distillation  it  is  converted  into 
C,.H,(NMe.,)(OMe).  With  acids  it  forms  the 
following  "salts  :— C,H,(NMe;,I)(OH)  a(i :  white 
sohible  prisms.  Its  solution,  neutralised  by 
ammonia,  deposits  sparingly  soluble  needles  or 

prisms     of     C,H^(NMeJ)(OH)C,H  /  |  .— 

\NMe., 

C,H,(NMe,,Cl)(OH)  2aq  :  long  soluble  prisms.— 
(G,H,(NiMe,CI).OH),,PtCl  ,:  yellowish-red  needles, 
si.  soL  cold  water.  —  The  periodide  forms 
brown  insoluble  leaflets. — The  nitroprusside 
(C,,H,3N0)  JLFeCy.NO  forms  crystals,  si.  sol.  cold 
water. 

Me  thyl-derivative  CHuNO  i.e. 
C,JI,(NMe,)(0Me)  [1:2].    (211°).    S.G.  1-016. 
Formed  by  an  isomeric  change  by  distilling 

CJI/  I        (Griess,  B.  13,  248).    Formed  also 
^NMe, 

from  Mel  and  the  methyl  derivative  of  o-amido- 
phcnol  (Miihlhiiuser,  A.  207,  248).  Colourless 
li(juid,  with  burning  taste.— B'^HPtClj,:  sparingly 
soluble  golden-yellow  prisms. 

Mcthylo-iodide  oi  the  methyl  deriva- 
tive CsH.|(NMeJ)(OMe).  From  the  preceding 
and  Mel.  Long  white  needles  (G.)  or  tables 
(M.),  sol.  hot  water  and  hot  alcohol.  With 
moist  AgjO  it  yields  a  strongly  alkaline  hy- 
droxide. It  also  yields  a  platinochloride 
(C„H,(NMe,Cl).OMe),PtCl.„  which  crystallises  in 
sparingly  soluble  yellow  plates  or  tables. 

Di-m'ethyl-);j-amido-phenol.  C^H|(OH)NMe., 
Prepared  by  fusing  di-methyl-amido-benzene 
7«-sulphonic  acid  with  KOH.  Also  by  heating 
resorein  with  di-methyl-amine  under  pressure. 

Ethyl  c<7ierC,H/(0Et)(NMe.,)  [1:3].  (247°). 
Obtained  by  boiling  a  solution  of  7»-amido- 
phenetol  and  methyl  iodide  and  slowly  running 


in  the  calculated  quantity  of  potash.  The  base 
is  distilled  over  with  steam  (P.  Wagner,  J.  pr.  [2] 
32,  77  ;  Baur  a.  Stadcl,  B.  10,  32).  Converted  by 
HCl  and  amyl  nitrite  into  the  nitroso-  compound 
C,H,(N0)(0Et)(NMc,). 

Di  -  methyl  -p  -  amido  -  phenol.       Me  thylo- 

/O 

hydroxide.     The  anhydride  C^n^<^  \ 

\NMe3 

is  formed  by  the  action  of  Mel  and  cone. 
KOHAq  upon  ^j-aniido-phenol  in  the  cold  (Griess, 

B.  13,  250).  Prisms  or  plates.  Changes  on  dis- 
tillation into  the  isomeric  C,H,(NMeJ(OMe)  [48°]. 

Methyl  derivative 
C„H,(NMe,)(OMe)  [1:4].  [48°].  Formed  as  abovo 
(Griess,  B.  13,  249).    Prisms  or  plates  (from 
alcohol). 

Mcthylo  -  iodide  C. H,(NMa,I)(OMe). 
Formed  by  the  action  of  Mel  on  either  the 
methyl  derivative  or  the  methylo-hydroxide. 
Tables  or  plates.  With  moist  Ag.,0  it  yields  the 
methylo-hydroxide  as  a  strongly  alkaline  mass. 
The  platinochloride 

(C,,H,(NMe,CI).OIMc)PtCl^  forms  small  yellow 
prisms,  si.  sol.  water. 

Di-methyl-di-amido-phenol.  Anhydride  of 
the     methylo-hydroxide     C„H,jN^0  i.e. 

/°    r  n 

C,  H3(NH..)\  I       [4: .   Prepared  by  reduction 

NMe.,  L 

of  the  methylo-liydroxide  of  nitro-di-methyl- 
amido-phenol  with  tin  and  HCl  (Griess,  B.  13, 
C48). — B"H,_,Cl„4aq  :  very  soluble  white  plates. — 
B"H.  PtCl„  2aq :  small  prisms,  si.  sol.  water. 

TElRA-MJiTHYL-DI-^v-AMIDO-DIPHENYL 
NMe.,.C^H^.C„H,.NMe.,.  Tctra-viethyl-bcniidiiv. 
[195°].    (above  300°)' 

Formation. — 1.  By  heating  di-methyl-aniline 
(1  pt.)  with  H.SOj  (4  pts.)  at  200°.  Formed 
also  in  small  quantity  by  oxidising  di-methyl- 
aniline  by  boiling  with  PbO.,  and  dilute  H  .SO, 
(Michler  a.  Pattinson,  B.  14*  2161;  17,  115).— 
2.  By  heating  di-methyl-aniline  with  AlCl,  in 
presence  of  air  (Giraud,  Bl.  [3]  1,  692). — 3.  By 
mcthylation  of  benzidine. 

Pro/^criies.— Colourless  needles;  sol.  hot,  si. 
sol.  cold,  alcohol.  Not  volatile  with  steam.  Gives 
a  green  colouration  with  FeCl^  or  CrO.,. — ■ 
B"H^CU:  sparingly  soluble  needles. — B"H.Br,^: 
needles. — B"H._,L, :  white  needles. — B"H.PtCl,.. 

Methylo-iodidc'ii"H<il.  [263°].  Needles, 
si.  sol.  water  and  alcohol.  Loses  Mel  when  dis- 
tilled with  soda-lime. 

Mcthylo-chloride  B"MeCl.  [228°]. 
Crystals,  very  soluble  in  water  and  alcohol. — 
B"MeClHPtCl, :  yellow  pp. 

Tetra-methyl-Oj»-di-amido-diphenyl 
[2:1]  NMe...C„II^.C„H,.NMe.,[l:4].  Tctra-mcthyh 
diphcnyline.  [52°].  (333°-345°).  Formed  by 
heating  diphenyline  hydrochloride  with  MeOH 
in  sealed  tubes  at  180°  (Keuland,  B.  22,  3015). 
Prisms.  Gives  with  platinio  chloride  an  un- 
stable pp.  Chloranil  produces  a  blue  coloura- 
tion.—B"C,H.,(NO..).,OH.    [200°].    Bed  needles. 

Methy'lo'-iod'idc  B"Mel.  [184°].  Needles, 
V.  sol.  water,  alcohol,  and  ether. 

Di -mcthylo -di -iodide  B"Me.J.i.  [196°]. 
Crystalline,  v.  sol.  water  and  alcohol. 

Tetra-methyl-tetra-amido-diphenyl 
NMe.,.C,H3(NH.,).C,H3(NH.,).NMe.,.  2'c^ra-w!^';7/>/Z. 
benzidine.  [168°].  Prepared  by  reduction  of  di' 
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nitro-tetra-nietliyl-cliplienyl  (Michler  a.  Pattin- 
son,  B.  14,  2105;  17, 118).  White  silvery  plates, 
V.  sol.  hot  alcoliol,  si.  sol.  cold  alcohol,  insol. 
water.  FeClj  gives  a  violet  colouration.  KXr.O, 
and  H.SOj  produce  a  brownish-red  colour. — 
B"H,CC  (dried  at  110°)  :  sparingly  soluble 
colourless  needles. — B"H2lj :  sparingly  soluble 
needles. — B"H.PtCls :  yellow  pp. 

Methyl-ot-amido-plienyl-acetic  acid  Cj,H|,KO., 
i.e.  C,H5.CH(NHMe).C0.,H.  Formed  from  the 
nitrile  of  mandelic  acid  C„H-.CH{OH).CN  by 
digesting  with  alcoholic  NIL.Me  at  70^,  and  de- 
composing the  resulting  nitrile  with  HCl  (Tie- 
mann  a.  Piest,  B.  14,  1982).  Slender  needles 
(from  hot  water).  Sublimes  at  274°.  SI.  sol. 
cold  water,  insol.  alcohol  and  ether. 

Aviide  C,H,.CH(NHMe).CO.NH.,.  [155°]. 
Slender  needles.— B  HCl.  Needles,  sol.  alcohol, 
insol.  ether. 

DI  -  METHYL  -  AMIDO  -  PHENYL  -  w  -  AMIDO- 
CEE30L.  Methyl  derivative 
[4:1]  NMe.,.C,H,.NH.CH,.C  H^.OMe  [1:4].  [104°]. 
Formed  by  reducing  NMe,!c,Hj.N:CH.C„Hj.OMe 
with  sodium  (Steinhart,  A.  241,  343).  Light 
green  plates  ;  v.  sol.  acids,  forming  red  solutions. 
Its  alcoholic  solution  decomposes  rapidly. 

DI-METHYL-AMIDO-Dl- PHENYL- AMINE 
Me,N.C,H,.NHPh.  [130°].  One  of  the  products 
formed  by  the  action  of  phenyl-hydrazine  on 
nitroso-dimethylamine  in  an  alcoholic  solution 
(O.  Fischer,  B.  21,  2G12).  White  needles  (from 
petroleum-ether),  v.  sol.  dilute  HCl,  m.  sol. 
dilute  SO,H_,.  Gives  a  blue  colouration  with 
FeClj.  Dissolves  with  a'  red  colour  in  nitric 
acid. 

Nitrosamine  Ci^HisNjO.  [11G°].  Yellow 
needles  (from  alcohol). 

Tetra-methyl-di-ainido-diplienyl-amine 

(NMe,,.C„HJ,NH.  [119°].  Obtained  by  oxidising 
a  mixture  of  di -methyl-aniline  (1  mol.)  and  di- 
methyl-2J-phenyIene-diamine  (1  mol.)  and  re- 
ducing the  resulting  '  dimethyl-phenylene  green ' 
(Bindscheidler,  B.  16,  8'j4).  Yellowish  dimetric 
tables. 

Hexa-methyl-tri-amido-triphenylamine. 

Tri-inethylo- trichloride  (NMe.,Cl.C,H|)jN. 
Obtained  by  heating  tri-amido-tri-phenyl -amine 
hydrochloride  with  MeOH  at  190°  (Heydrich,  B. 
19,  758).    White  needles.— 
(NMe,Cl.C  H,),N  3PtCl,. 

DI  -  METHYL  -  AMIDO  -PHENYL  -  BENZYL- 
AMiNE  NMe,.C,H,.NH.CH.,Ph.  [48°].  Obtained 
by  reducing  benzylidene-di-methyl-phenylene- 
diamine  [101°]  with  sodium-amalgam  (Kohler, 
A.  241,  361).  Yellowish  plates,  v.  sol.  dilute 
mineral  acids,  alcohol,  ether,  benzene,  and 
petroleum  ether. 

Nitrosamine  NMe,.C,H,.N(NO).CH,Ph. 
[128°'l.    Slender  yellow  needles,  sol.  alcohol. 

DI  -  METHYL  -  AMIDO  -  DI  -  PHENYL  -  CAR  - 
BINOL  NMe,.C,,H^.CH(OH).C,.H,.  Di-methyl- 
amido-di-phcnyl-carbinol.  [70°].  Formed  by 
reducing  di-methyl-amido-benzophenone  with 
Bodium-amalgam,  or  by  the  action  of  benzoic 
aldehyde  on  di-methyl-aniline  (Albrecht,  B.  21, 
3292).  Thin  white  needles,  insol.  water,  v.  e. 
Bol.  ordinary  solvents,  si.  sol.  petroleum  ether. 

Di-methyl-di-amido-di-phenyl-carbinol 
NMe.,.C8H,.CH(0H).C,H^.NH.,.   [165°].  Formed 
by  carefully  reducing  p-nitro-di-methyl-aniido-  j 
di-phenyl-carbinol  with  zinc-dust  and  HCl  (Al-  | 


I  brecht,  B.  21,  3295).  Dissolves  in  HOAc  witli 
blue  colouration.  Crystallises  from  benzene  in 
needles  containing  benzene  and  melting  at  142°. 
Gives  off  water  (1  raol.)  when  heated  above  ita 
melting-point.  Boiling  with  zinc-dust  and  HCl 
reduces  it  to  di-methyl-diamido-di-phenyl-me- 
thane  [93°]. 

Tetra-methyl-di-  amido-di  phenyl-carbinol 
C„I1kN.,0  i.e.  (NMe.,.C,HJ,CH(OH).  [96°].  Ob- 
tained by  reducing  tetra-methyl-di-amido-benzo- 
phenone  in  hot  alcoholic  solution  with  sodium- 
amalgam  (Michler  a.  Dupertuis,  B.  9,  1899  ; 
Kathansohn  a.  Muller,  B.  22, 1879).  Colourless 
triclinic  prisms,  v.  sol.  alcohol,  HOAc,  benzene, 
and  ether.  Its  solution  in  HOAc  is  blue,  the 
benzene  solution  is  colourless. 

Salts.— B"HC1.  Formed  by  passing  HCl 
into  a  solution  of  the  base  in  ether.  Small 
colourless  slender  radially  grouped  needles.  In 
air  it  turns  blue  and  deliquesces.  It  is  dissoci- 
ated by  water. — B"H.,PtClj :  minute  yellow 
needles,  v.  sol.  hot  alcohol.— B"C,H.,(N02),0H  : 
dark-green  crystalline  mass,  v.  sol.  hot  alcohol, 
si.  sol.  benzene,  insol.  ether. 

Di-methylo-di-iodide  B"Me.J..^.  [195°]. 
Small  plates  (from  alcohol),  si.  sol.  cold,  v.  sol. 
hot,  alcohol  and  water,  insol.  benzene  and  ether. 

Tetra  -  methyl -  di  amido-tri  -  phenyl-carbinol 
C.,3H.,sN.,0  i.e.  C,Hj.C(OH)(C,H,NiMe.,),,.  [132^]. 
Malachite  green.    Benzaldehyde  green. 

Formation. — 1.  By  the  action  of  dimethyl- 
aniline  on  benzotrichloride  in  presence  of  a 
metallic  chloride  (Doebner,  B.  11,  1238  ;  13, 
2222). — 2.  By  the  oxidation  of  a  slightly  acid 
solution  of  tetra-methvl-di-amido-tri-phenyl-me- 
thane  with  MnO,  orPbO.,  (E.  a.  0.  Fischer,  B. 
12,  796),  or  with  tetra-chloro  quinone  (0.  Fischer, 
A.  206,  130).— 3.  By  heating  di-methyl-aniline 
(4  pts.)  with  BzCl  (2  pts.)  and  ZnCl^  (3  pts.) 
(Fischer). 

Preparation. —  1.  From  di-methyl-anilLno 
(2  mols.),  ZnCl,  (half  its  weight),  sand,  and 
benzo-trichloride  at  100°.  The  product  is  dis- 
tilled with  steam  and  the  dye  ppd.  from  the 
aqueous  residue  by  NaCl.  The  pp.  is  the  zinc 
double  chloride,  which  may  be  converted  by 
KOH  into  the  base.  This  is  converted  into  the 
oxalate  which  may  be  purified  by  crystallisation 
from  water  and  then  decomposed  by  ammonia 
(Doebner,  A.  217,  250) -2.  By  heating  benzoic 
aldehyde  (40  g.)  with  dimethylaniline  (100 g.)  and 
93  p.c.  alcohol  (40  g.)  over  a  water-bath.  POCl, 
(65  g.)  is  then  added  gradually,  and  when  cool 
the  mass  is  extracted  with  warm  water  and  the 
base  ppd.  with  NaOH.  The  yield  is  nearly 
theoretical  (Nencld,  M.  9,  1148). -3.  By  heating 
benzoic  aldehyde  with  ZnCl.  and  di-methyl- 
aniline,  and  oxidising  the  resulting  leuco-  base 
with  PbO,  (IVliihlhiiuser,  B.  P.  J.  263,  249). 

Properties.—  Nearly  colourless  cubes.  Insol. 
water.  V.  sol.  alcohol  forming  a  green  solution. 
When  freshly  ppd.  it  is  v.  sol.  ether,  but  when 
crystalline  it  is  si.  sol.  ether ;  m.  sol.  CS^,  ace- 
tone, benzene  or  light  petroleum. 

Beactions.—  l.  HClAq  at  250°  splits  it  into 
dimethylaniline  and  di-methyl-p-amido-benzo- 
phenone. —  2.  On  reduction  it  yields  leuco- 
malachite  green  (tetra-methyl-di-amido-tri- 
phenyl-methane)  [101°].— 3.  Fuming  HNO.,  in 
HOAc  forms  an  amorphoushexa-nitro-derivative. ' 

Salts. — The   salts   of  organic  acids  and 
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neutral  salts  of  mineral  acids  are  green  and  dye 
einerald-grecn.  They  are  v.  sol.  water,  the 
oxalate  being  m.  sol.  water  and  the  picrate  si. 
sol.  water.  Concentrated  mineral  acids  turn  the 
solutions  orange,  forming  acid  salts.  Diluting 
with  water  restores  the  green  colour.  In  the 
cold,  dilute  acids  dissolve  the  base,  forming  a 
nearly  colourless  solution,  which  turns  deep 
green  when  heated,  a  molecule  of  water  being 
probably  split  off.    Thus  the  hydrochloride  be- 

comes  CA.C<^^jj^^j^^g-C^.- 


(C,:,H,,N,HCl),(ZnCl,),2aq.  [c.  130°].  Malacldte 
green.  Thick,  dark-green  prisms,  sol.  water 
(Fischer,  B.  14,  2520).— C„,H.,,N.,ZuCl.,aq.— 
C„H,,N,H,S04.— C,.,H,,N,H,,SO,aq  :  '  lustrous 
green  prisms.- -(C,,3H2.,N_.)23i32C.j04.  Malachite 
f/reeii.  Large  green  tables,  sol.  water  and 
lilcohol.  —  Picrates  C,,3H,,,N,C,H,(N0.,),0H. 
(ioldcn  needles  (from  benzene),  insol.  water. — 
C,,H,,N,2C„H,(N0,),0H:  golden  needles. 

D  i -me  tliijlo-di- iodide  C.^H..,  |N„Me,I.;aq. 
[172°].  Formed  by  heating  the  base  with  Mel 
and  MeOH  at  100°  (Doebner).  Green  plates,  si. 
sol.  alcohol,  ether,  benzene,  CS.,  and  cold  water, 
V.  sol.  hot  water.  The  same  compound  is  ob- 
tained by  heating  di-p-amido  tri-phenyl-carbinol 
with  Mel  and  alcohol  at  120°  (Doebner,  B.  15, 
23(i). 

Ethyl  derivative 
C,  H,.C(6Et)(C,HjNMe,),.      [162°].    From  the 
base  by  heating  with  alcohol  at  110°  (0.  Fischer, 

B.  12,  1G8G). 

Sulphonic  acid  C.^JI„r,{SOjR)]^i.fi.  Green 
needles  with  reddish-brown  lustre,  v.  e.  sol.  hot 
water,  forming  a  green  solution.  —  NaA'. — 
MgA'.j  4aq. — CaA'2  3aq. 

Derivatives  v.  Bkojio-,  Chloro-,  Nituo-,  and 

Ox Y  -  TETHA  -  METHYL  -  DI  -  AMIDO  -  Till  -  Pll  EN YL  -  CAU- 
ISIN'OL. 

Tetra  -  methyl  -  j);;  0  -  tri  -  amido  -  tri  -  phenyl  - 
carbinol  C,,.,H.,.N.,0  i.e. 

NJI,.C„H,.C(OH)(C„H,NMe,),,.  [191°].  Formed 
by  oxidation  of  the  acetyl  derivative  of  the  leuco- 
base  (tetra  -  methyl  -  di  amido  -o- amido  -  tri  - 
phenyl -methane)  with  lead  peroxide  and  dilute 
H,,SO,  (Fischer  a.  Schmidt,  B.  17,  18'J2). 
Glistening  prisms  (from  ether).  The  salts  are 
soluble  in  water  with  a  bluish-green  colour. 

Tetra-methyl-tri-;)-ainido-tri-phenyl-carbinol 
NH,.G,H^.CH(OH)(C,H,NMe,),.  Tetra-mcthijl- 
jwrarosaniline.  Obtained  by  oxidising  the  acetyl 
derivative  of  tetra-methyl-tri-p-amido-tri- 
phenyl-methane  with  PbO.^,  and  boiling  the  re- 
sulting acetyl  derivative  with  HCl  (0.  F'ischer  a. 
G.  Korner,  B.  10,  2901).  Small  crystals  (from 
ether). 

Penta-methyl-tri-amido-tri- phenyl  -  carbinol 

C, ,,n,„N,0  i.e.  (NMc,.C,H,,)X(OH).C,H,NHMe. 
Methyl-violet.  [130°].  Prepared  by  oxidising 
dimethylaniline  with  SnCl„  with  ICl,  with  PIgCl,, 
and  KCIO,,  with  KCIO,,  and  CuSOj,  or  with  NaCl 
and  Cu(N0,).,  (Lauth,  AV^:).  Chim.  app.  ISGl,  315  ; 
Poirrier  a.  Chappat,  Bl.  [2]  6,  502  ;  Hofmann, 
B.  6,  357).  Formed  also  by  heating  dimethyl- 
aniline  with  C,  H,S0,C1  at  100°  (Hassencamp.Yi. 
12,  1275),  and,  together  with  formic  aldehyde, 
by  shaking  hexa-mcthyl-(ri-amido-tri-phenyl- 
carbinol  with  MuO.  and' dilute  H,SO,  (E.  a.'O. 


Fischer,  B.  11,  2097).  Commercial  methyl- 
violet  may  be  freed  from  admixed  hexa-metliyl- 
tri-amido-tri-phenyl-carbinol  by  boiling  with 
ligroin  (Wichelhaus,  B.  IG,  200G  ;  19,  108). 
Methyl-violet  occurs  in  Hofmann's  violet. 

Properties. — Brown  powder,  melting  under 
water.  Insol.  water,  ether,  and  ligroin.  Its 
alcoholic  solution  is  violet.  Its  solution  in  HCI 
is  reddish-violet,  and  is  ppd.  by  NaOH,  but  not 
by  ammonia.  Reduced  by  ammonium  sulphide 
to  its  leuco-  base.  Tin  and  HCl  reduce  it,  form- 
ing a  substance  melting  at  155°.  Boiling  HClAq 
splits  it  up  into  di-methyl-aniline  and  tri-methyl- 
di-amido-benzophenone. 

Salts.— Chloride  C.,,H.sN,Cl  i.e. 
(NMe.,.C,HJ.,C.C,Hi.NMeHCl.  Amorphous  mass, 
"  i_.  I 

with  green  metallic  lustre.  Its  aqueous  solution 
,  is  violet,  but  on  adding  HCl  it  becomes  first 
green,  then  deep  yellowish-brown.  It  dissolves 
in  alcohol.  Cone.  H.SOj  forms  a  yellow  solution, 
which  on  dilution  changes  through  greenish- 
blue  to  violet.  It  dyea  silk,  wool,  and  mordanted 
cotton  violet. — C.,|H.,sN,,I :  minute  needles. 

Picrate  C,,,H.,J,C„H.:(NOJ,(OH).  Bronzed 
needles  (from  alcohol). 

Acetyl  derivative.  Acetate 
(NMe2.C„H^).,C.C„H^.NMeAc.0Ac.  [225°].  From 
"  I  I 

methyl-violet,  Ac.,0,  and  NaOAc  (0.  Fischer  a. 
G.  KOrner,  B.  1G,"2905). 

Hexa-methyl-tri-amido  -  tri  -  phenyl  -  carbinol 

C,,,H„N,0  i.e.  (NMc,.C,H,),,COH.  Crystal  violet. 
He3'a-methyl-para-rosaniline.  [195°]. 

Formation. — 1.  Together  with  its  methylo- 
iodide,  by  heating  methyl-violet  with  Mel  and 
MeOH  at  120°  (Hofmann,  B.  6,303).— 2.  By  the 
action  of  dimethylaniline  on  tetra-methyl-di- 
amido-benzophenone  in  presence  of  dehydrating 
agents  (Kern  a.  Caro).  In  this  reaction  tetra- 
methyl-di-amido-thio-benzophenone  may  also 
be  used.— 3.  By  the  action  of  C0C1,„  of  ClCO,Et, 
or  of  ClCOXClj,  in  presence  of  ZnCl._,  on  di- 
methylaniline.— 4.  By  condensation  of  tetra- 
methyl-di-amido-di-phenyl  carbinol  with  di- 
methylaniline and  oxidation  of  the  resulting 
leuco-base. — 5.  By  gradually  adding  tetra-chloro- 
quinoiie  (1  pt.)  to  dimethylaniline  (2  pts.),  and 
heating  the  product  to  65°  (Meister,  Lucius,  a. 
Briining,  B.  13,  212,  2100  ;  Wichelhaus,  B.  16, 
2005).  Perhaps  the  substance  formed  in  this 
case  is  wholly  or  partially  the  penta-methyl 
compound. —  G.  By  the  action  of  COCl,  or  of 
'.  ClCOoEt  on  dimethylaniline  in  presence  of  AlClj 
(Hofmann,  B.  18,  7G7  ;  Wichelhaus,  B.  19, 109). 

Properties. — Dark  reddish-violet  monoclinic 
tables.    Needles  containing  benzene  (from  benz- 
ene). Insol.  water,  sol.  ether,  acetone,  and  ligroin, 
si.  sol.  alcohol,  v.  e.  sol.  chloroform  and  benzene. 
I  Boiling  HClAq  splits  it  up  into  dimethylaniline 
I  andtetra-methyl-di-amido-benzophenone.  Aque- 
ous ammonium  sulphide  reduces  it  to  hexa- 
methyl-tri-aniido-tri-phenyl-methane. 
Salts.— Chloride  CssHsjN^Cl  i.e. 

(NMe,.C,H^),C<^';^^g<  q>.  Hexagonal  crystals, 

with  greenish-brown  lustre  (Wada,  B.  18,  7G8. 
Sol.  alcohol.  Forms  a  violet  solution  in  water, 
which  on  adding  HCl  becomes  first  blue,  then 
green,  and  finally  yellow.  NaOH  gives  a  violet 
pp.     Cone.  H.SO^  forms  f.   yellow  solution, 
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changed  on  dilution  through  green  and  blue 
to  violet.  Dyes  silk,  wool,  and  mordanted 
cotton  bluish-violet. — C.„Ji.^„'N.fii  8aq  :  crystals, 
with  bronze  lustre.— (C,,^Hj„N,'ci)23PtCl, :  brick- 
red  crystalline  pp.,  decomposed  by  water. 
— C,5H3,N,0H,I^ :  green  crystals.  At  100^  it 
gives  off  Mel,  becoming  the  iodide  of  penta- 
methyl-tri-amido-tri-phenyl-carbinol.-  Pic  rate 
C„,H,,N,2C,H,(N0,),0H  :  yellowish  -  green 
prisms,  with  coppery  lustre. 

Methylo-iodide  Co,H,„N,,I.^MeI.  From 
pararosaniline,  Mel,  and  MeOH  at  115°  (Hof- 
mann,  B.  6,  305). 

TETRA  -  METHYL  -  DIAMIDO  -  DIPHENYL  - 
CUMYL-METHANE  C„,H,.,N,  i.e. 
(NMe,.C,Hj),CH.C,H,C",H,.'  Prepared  by  heating 
cuminic  aldehyde  with  dimethylaniline  and 
ZnCl,  to  120^ ;  the  yield  is  about  80  p.c.  On 
oxidation  it  gives  a  dye-stuff  closely  resembling 
malachite  green. 

Salts. — B"H.,C1.,:  white  crystalline  powder. 
— B"(C„H,(N0.J,6H).,  :  green  crystals,  [156°], 
explodes  at220'^— B"H,Cl.,PtCl  ,:  yellow  crystals. 

Methylo-iodide  B"M.e.J..,:  white  needles. 
[220°].  SI.  sol.  cold,  V.  sol.  hot,  water  (Zeigler, 
JJ.  13,  780). 

DI  -  METHYL  -  AMIDO  -  PHENYLENE  -  DI  - 
PHENYL-DIKETONE  NMe.,.C  H,(CO.C,H.,).,. 
[55°J.  From  dimethylaniline  and  BzCl  at  180°. 
Crystals,  v.  sol.  alcohol  and  ether. 

Hexa  -  methyl  -  tri  -  amido  -  phenylene  -  di- 
phenyl-diketone  CiHuiN^Oj  i.e. 
NMe,.C„H3{CO.CX'NMe2),.  [122°].  From  boil- 
ing di-methyl-aniline  and  COCl.,  (Michler,  9, 
71G;  Michler  a.  Dupertuis,  B.  9,  1899).  Mono- 
clinic  crystals;  a:6:c  = -587:1: -714;  ;8  =  125°  18'. 

METHYL  -  AMIDO  -  PHENYL  -  ETHANE. 
Nitroso-  derivative  [4:l]Et.C,.H|.NMe.N0. 
[102°].  Formed  from  di-methyl-amido-phenyl- 
ethane,  HCl,  and  NaNO.^  (Heumann  a.  Wiernik, 
B.  20,  2423).  Needles,  iusol.  water,  si.  sol.  ether 
and  cold  alcohol.  Zinc  and  HOAc  reduce  it  to 
ethylphenyl-methyl-hydrazine,  the  acetyl  deriva- 
tive of  which  melts  at  68°. 

Di-methyl-amido-phenyl-ethane 
[4:l]Et.C,H,.NMe,.  [89°].  Formed,  together 
with  hexa-mothyl-tri-amido-tri-phenyl-methane, 
by  heating  glycol  (1  mol.)  with  dimethylaniline 
(2  mols.)  and  ZnCl^  at  100°-120°  (H.  a.  W.). 
Needles  or  prisms  (from  alcohol),  v.  sol.  ether, 
warm  alcohol,  and  benzene,  insol.  water.  Its 
salts  are  deliquescent,  and  its  platinochloride  is 
unstable.    Oxidising  agents  colour  it  blue. 

Methylo-iodide  Et.C„H|.NMe.,I.  From 
^-amido-phenyl-ethane  and  Mel  (Hofmann,  B. 
7,  527). 

Tetra-methyl-di-amido-di-phenyl-ethane 
Ci^H.^Nj  i.e.  NMe,.C,H.,.CH,_,.CH,.C,H,.NMe2. 
[50°].  (over  300°).  Prepared  by  heating  ethylene 
bromide  with  dimethylaniline  at  100°  (Schoop, 
B.  13,  2196).  Slender  needles ;  sol.  ether, 
ligroin,  hot  wood  spirit,  and  alcohol,  insol. 
water.  With  FeClj  it  gives  a  green  colouration, 
and  finally  quinone.  But  it  does  not  yield  a 
dye  on  oxidation. — B"H.,I.,.  Sol.  water  and 
alcohol.  —  Oxalate  B"2H„C.,0j.  —  Picrate 
B"C,H,(N0,,).,0H  :  yellow  pp.,  sol.  hot  alcohol. 

Methylo-iodide  C|,H,,.,N3IeI.  From  di- 
amido-di-phenyl-ethane,  Mel,  and  a  little  KOH 
at  150°-180°  (Heumann  a.  Wiernik,  B.  20,  909). 


Tetra-methyl-di-amido-tri-phenyl-ethane 

C,H,.CMe(C,H^.NMe,)j.  This  is  the  chief  pro- 
duct of  the  action  of  acetophenone  on  dimethyl- 
aniline in  presence  of  ZnCl._,(Doebner  a.Petschoif, 

A.  242,  339).  Yellow  oil,  v.  sol.  ether,  benzene, 
petroleum-ether,  and  hot  alcohol.  It  boils  above 
300°  with  partial  decomposition.  It  is  not  vola- 
tile with  steam. 

Hexa-methyl-tri-amido-tri-phenyl-ethane 
NMe,,.C„Hj.CH,.CH(C„H,.NMe,),.  [125°]. Formed 
by  heating  CH.CLCHCl;,  with  dimethylaniline 
and  ZnCL  at  110°-120°  (Heumann  a.  Wiernik, 

B.  20,  2424).  White  needles,  insol.  water,  v.  si. 
sol.  cold,  si.  sol.  hot,  alcohol,  v.  sol.  ether.  With 
PbOj  and  HOAc  it  gives  a  greenish-blue  colour. 

Octo-methyl-tetra-amido-tetra-phenyl-ethane 

C.  ,H,„N,  i.e.  (NMe,.C,HJ.,CH.CH(C,H,NMe,).,. 
[90  ].  (300°).  Formed  by  heating  acetylene 
tetra-bromide  with  dimethylaniline  at  100° 
(Schoop,  B.  13,  2199).  Prisms,  sol.  alcohol, 
ether,  and  benzene,  insol.  water.  With  FeCl^  or 
Cr03  it  produces  quinone. — B  "^H^PtCl,; :  yellow 
amorphous  pp.  —  Picrate  B"C^H2(N02)30H : 
yellow  plates,  sol.  hot  water. 

Deca-methyl  -  penta  -  amido  -penta- phenyl - 
ethane  C,H(C„H,.NMe,,)5.  [184°].  Formed  by 
heating  a  mixture  of  dimethylaniline  (50  g.), 
chloral  hydrate  (20  g.),  and  ZnGl,  (10  g.)  at 
100°;  the  yield  being  10  g.  (O.Fischer,  B.  11, 
951;  A.  200,  120;  Boessneck,  B.  18,  1516). 
Colourless  needles  (containing  aq)  (from  alcohol), 
v.  sol.  chloroform.  Sol.  benzene,  v.  si.  sol. 
alcohol  and  ether.  On  oxidation  it  gives  a  green- 
ish-blue dyestuff. 

DI-METHYL  -  a  -  AMID  0  -  wo  -  DI  -  PHEN  YL- 
ETHYL  ALCOHOL  NMc.CHPh.CHPh.OH 
[110°].  From  NH,,.CHPh.CHPh.OH,  Mel,  and 
EtOH  (Goldschmidt  a.  Polonowska,  B.  20,  494). 
White  needles.— B'^H^PtClsiaq. 

DI-METHYL-AMIDO-PHENYL  ETHYL  DI- 
THIO-CARBONATE  EtO.CS.SC,H.,NMe.,.  [54°]. 
Formed  from  di-methyl-p-phenylene-diamine  by 
diazotising  and  heating  the  product  with  aqueous 
potassium  xanthate  at  70°  (Leuckhart,  J.  pr.  [2] 
41,  206).  Light-yellow  crystals,  insol.  water, 
sol.  ordinary  menstrua.  With  alcohohc  potash 
it  gives  S(C,H^NMe,),. 

TETRA-METHYL-DI-AMIDO-DI-PHENYL- 
FURFURYL-METHANE  C  ,H,O.CH(C,H,NMe,),,. 
[83°].  Prepared  by  the  action  of  furfuraldehyde 
on  dimethylaniline  (0.  Fischer,  Z?.  11,  950). 

DI-METHYL-AMIDO-PHENYL-GLYOXYLIC 
ACID  C,„H,,N0,t.c.NMe2.C„H,.C0.C0,H.  [187°]. 
Obtained  by  saponifying  its  ethyl  ether  which  is 
produced  by  adding  Cl.CO.CO,,Et  to  dimethyl- 
aniline at  100°  (Michael  a.  Hanhardt,  B.  10, 
2081).  Small  plates  or  needles.  Sol.  water  and 
alcohol.— NaA  (dried  at  150°).  Small  needles. 
— BaA'j  (dried  at  150°).  Plates. 

Ethyl  ether  EtA'.  [95°].  Yellow  plates 
(from  alcohol).    Cannot  be  distilled. 

TETRA  METHYL- DI-AMIDO  -  DI-PHENYL- 
HEPIANE  (NMe,.C„H,),CH.C,,H,3.  [59-5°]. 
(275°  at  15  mm.).  Formed  from  dimethyl- 
aniline, heptoic  aldehyde  (oenanthol)  and  ZiiCl^ 
(Krafft,  B.  19,  2987).  Crystalline  solid,  not 
readily  oxidised.— B"H,PtCl„ :  yellow  crystalline 
pp.,  v.  si.  sol.  water  and  ether-alcohol. 


DI-METHYL-AMIDO-DI-PIIENYL-METIIANE. 
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DI  -  METHYL  -  AMIDO  -  PHENYL  -  IMIDO- 
GTJINOLINE  lETKAHYDKlDE  THIOSUL- 
PHONIC  ACID 

\ 

CA<  I       >N.C,H3(NMe.,).S.S0,H.  Formed 

by  oxidising  a  mixture  of  quinoline  tetrahydride 
(1  mo].)  with  di-methyl-|j-phenylene-diamine 
thio-sulphonic  acid  (1  niol.)  by  K.^Cr.^O,  (Lell- 
niann  a.  Boye,  S.  23,  1374).  Small  lustrous 
green  needles,  si.  sol.  water.  Changes  after  some 
time  to  a  brown  powder.  Zinc-dust  and  HCl 
rc'dueo  it,  and  the  product  yields  a  blue  dye  on 
oxidation. 

DI-METHYL-AMIDO-PHENYL  HEXYL  KE- 
TONE  C,,H,,,NO  i.e.  NMe,.C,H.,.C0.C,H,3.  [49°]. 
(l'JU°  at  20  mm.).  Formed,  together  with  the 
leuco-  base  CoiH^oN.,,  by  adding  heptoyl  chloride 
to  a  mixture  of  ZnCl„  and  dimethylaniline 
(Krafft,  B.  19,  2987;  Auger,  Bl.  [2]  47,  44). 
Colourless  needles.  Gives  with  cone.  UNO,,  a 
nitre-  compound  C,lI,3.CO.G,II,(NO.,)(NMo..) 
[05°]. 

O.rim  NMe.,.C„Hj.C(N0H).C,n,3.  [99^^. 
Colourless  loallcts. 

DI-METHYL-DI-AMIDO-DI  -PHENYL  -  KE- 

lONE  t'.  I  >I-5n'TIIYL-]>I-A3IIIin-P.F,NZOrU]:N()NR. 

DI-METHYL-AMIDO  PHENYL  MEPvCAP- 
TAN  NMe,.C  H,.Sn.  ['JH"].  (200°).  Obtained 
by  reducing  tetra-methyl-di-amido-di-phenyl 
sulphide  with  tin  and  HCl  (Merz  a.  Weith,  B. 
.19,  1575;  Leuckart,  J.  p>:  [2]  41,  207).  Oil. 
Dissolves  in  NaOHAq.  Ke-oxidised  by  air  to 
(NMe,.C,H,),S,  [118°].— rb(SCJI,„N),:  plates. 

Di-methyl-di-a-.nido-phenyl  mercaptan 
C,H„N,S    i.e.    C„H3(NMe,)(NK,,)(SH)  [4:1:2]. 
Formed  by  reducing  methylene  red  (Jacobsen, 

B.  21,  3104;  Bernthsen,  A.  251,  1).    Gives  a 

diazo  -  sulphide     C,H3(NMe,Xg^N  [78°]. 

FeClj  gives  a  blue  colouration.  With  AcCl  in 
benzene  it  gives  the  hydrochloride  of  ethenyl- 
amido  -  dimcthylamido  -  phenyl  mercaistan 

NMe,.C,H3<^^CMe.— Zn(C,H,,N,S),. 

DI-METHYL  -  AMIDO  -  DI  -  PHENYL  -  ME- 
THANE  NMo,.C,H,.CH,.C,H,.  This  is  perhaps 
the  base,  boiling  at  335°,  produced  by  heating 
di-methyl-aniline  benzylo-chloride  in  a  sealed 
tube  at  230°  (Michler,  B.  10,  2079). 

Di-methyl-di-amido-di-phenyl-methane 
KMe,.C.H,.CII,.C„H,.NH,,.  [93"].  Formed  by  boil- 
ing p-nitro-di-methyl-amido-di-phenyl-carbinol 
with  zinc-dust  and  HCl  (Albrecht,  B.  21,  3290). 
Colourless  needles,  coloured  bluish-violet  by  I'hO^ 
or  by  tetra-chloro-quinone. 

Tetra-methyl-di-p-amido-di-phenyl  methane 

C,  ;H,,N,  i.e.  CH,,(C,H,NMo,),.  [91°]. 

Fonitation. — 1.  By  heating  methylene 
iodide,  CHCI3  or  CCl^  with  dimethylaniline 
(Hanhart,  73.'  12,  G80 ;  Doebner,  B.  12,  810; 
cf.  Hanniman,  B.  10,  1235).— 2.  By  heat- 
ing mcthylal  CH,(OMe),,  (1  mol.)  with  di- 
methylaniline (2  mols.)  in  presence  of  ZnCl.,  to 
120°  "(0.  Fischer,  B.  12,  1689;  A.  20G,  117) ;  or 
by  acting  on  a  mixture  of  methylal  and  dimethyl- 
aniline with  cone.  HClAq  (Troger,  J.  pr.  [2]  36, 
237). — 3.  One  of  the  products  of  the  action  of 
acetophcnone  or  of  di-ethyl-ketone  on  dimethyl- 
aniline in  presence  of  ZnCl.,  (Dorebner  a.  Pet- 
echoll,  A.  242,  338).— 4.  By  heating  dimethyl- 


aniline with  CCl3.S0„Cl  at  100°  (Michler  a.  More, 
B.  12,  1170).- 5.  One  of  the  products  of  the 
action  of  (a)-naphthylamine  sulphonic  chloride 
on  dimethylaniline  (Michler  a.  Salath^,  B.  12, 
1789).- 0.  From  CCl,,  dimethylaniline  and 
ZnCl,,  (Heumann  a.Wiernik,  i5.  20,  2426).— 7. 
One  of  the  products  of  the  action  of  zinc  and 
HCl  on  a  mixture  of  dimethylaniline  and  CS., 
(Wiernik,  B.  21,  3204  ;  cf.  Triiger,  J.  pr.  [2] 
i56,  241). — 8.  By  distilling  totra-methyl-di-amido- 
benzophenone  (1  pt.)  with  zinc-dust  (10  pts.) 
(Nathansohn  a.  Miiller,  B.  22,  1882).— 9.  A  pro- 
duct of  the  action  of  Ac.O  on  dimethylaniline 
(Reverdin  a.  De  la  Harpe,"i3.  22,  1006).— 10.  The 
chief  product  of  the  action  of  methyl  hexyl 
ketone  on  dimethylaniline  (Doebner  a.  Petschoif, 

A.  242,  342).— 11.  By  distilling  tetra-methyl- 
di-amido-thio-benzophenone  with  zinc-dust 
(Baither,  B.  20,  1737). 

Properties. — Four-sided  tables  or  glistening 
leaflets  (from  alcohol).  Insol.  water,  si.  sol. 
cold,  m.  sol.  hot,  alcohol,  v.  sol.  benzene,  ether, 
and  CS  ,.  Not  volatile  with  steam.  On  oxida- 
tion with  HOAc  and  MnO,,  it  gives  a  fugitive 
blue  colour.  When  boiled  with  MnO.,  and 
H.SOj  it  yields  quinone.  Its  alcoholic  solution 
is  turned  blue  by  boiling  with  tetra-chloro- 
quinone.  It  may  be  oxidised  to  totra-mothyl-di- 
amido-bcnzophenone  (N.  a.  M.).  Cone.  HNO.,in 
HOAc  forms  a  tetra-nitro-  derivative  which  de- 
composes at  218°.  With  tri-nitro-bcnzene  it 
forms  a  compound  C|,R.,N.,C,H3(NO.,)3  [114°], 
and  with  7ij-di-nitro-bonzene  a  compound 
(C,-H..,N.,).,C„H,(NO.,).,    [74°J    (Van  llomburgh, 

B.  T.  C.  7,  226). 

Salts. — B"H.J., :  sparingly  soluble  tables. 
B"H.,PtCl„  :  yellow  precipitate.— Picrate. 
B"AH,(N0,,)30H.  [178°], 

Meihylo-iodide  B"MeJ.,.  [214°].  Yellow 
plates,  V.  sol.  hot  water  and  alcohol,  insol.  ether 
(D.  a.  P.). 

Tetra  -  methyl  -  cxo  -  pp  -  tri  -  amido  -  di- 
phenyl  -  methane  (NMe.,.C,H,),_,CH.NH..  [135^]. 
Obtained  by  reducing  the  imide  of  tetra-methyl- 
di-amido-benzophenone  (auramine)  with  sodium- 
amalgam  (Gra'be,  B.  20,  32G5).  Colourless 
crystals ;  v.  si.  sol.  water,  m.  sol.  alcohol. 
Gives  an  intense  blue  colouration  with  HOAc. 

Methyl-tuo-amido-tri-phenyl-methare 

C.  ,„H,,,N  i.e.  (C„H03C.NHMe.  [73°].  Obtained 
by  passing  methylamine  into  a  hot  solution  of 
Ph,,CBr  in  benzene  (Hemilian  a.  Silberstein,  B. 
17,  745).  Prisms  (from  ligroin).  Insol.  water, 
V.  sol.  alcohol.— B',H,,PtCl,  Gaq.— B'.,L.  Ppd.  as 
lustrous  blue-black  needles  by  adding  iodine  to 
its  solution  in  CS.,. 

Di-methyl-fMo-amido-tri-phenyl -methane 
C.,,H.,,N  i.e.  (C,H,)3CNMe.,.    [97-].    From  exo- 
bromo-tri-phenyl-methane  and  NHMe._,  in  benz- 
ene (H.  a.  S.).    Insol.  water,  v.  sol.  alcohol. — ■ 
B',H._,PtCl„. 

Di-methyl-amido-tri-phenyl-methane  C  .,II,,N 

1.  e.  (C„H,).,Cn.C„H,NMe.,.  [132°]. 

Formation. —  1.  By  heating  di-phcnyl-car- 
binol  with  di-methyl-aniline  and  P.,0-  at  150° 
(0.  Fischer,  B.  11,  951  :  12,  1690  ;  A.  206,  114), 

2.  By  heating  benzophenone  chloride  PhXCU 
with  dimethylaniline  and  ZuCl.,  (F. ;  cf.  I'auly, 
^.187,209). 

Preparation.  —  Benzophenone  (10  g.l,  di- 
methylaniline (13  g.),  and  zinc  chloride  (10  g.) 


-272 


DI-METIIYL-AMIDO-DI-PHENYL-METHANE. 


are  heated  in  sealed  tubes  for  ten  hours  to  190°. 
After  driving  over  excess  of  dimethylaniline  and 
benzophenone  the  residue  is  extracted  with 
ether,  and  after  distilling  this  off  the  base  is  rts- 
ci  ystallised  from  alcohol  (Doebner  a.  Petschow, 
A.  242,  342). 

Properties. — Colourless  needles  ;  si.  sol.  al- 
cohol, V.  sol.  ether  and  benzene.  Does  not  give 
a  colouring  matter  on  oxidation.  Is  a  weak 
base,  and  does  not  combine  with  HOAc. 

Salts  .— B'HCL— B',H,PtCls  :  needles  ;  si. 
EoL  hot  water. 

Methylo  -  iodide  C2,H„,NMeL  [186°]. 
Large  white  plates. 

Tetra-methyl-di-amido-tri-phenyl-methane 
C.,3H.,„N2  i.e.  (NMe.,.C„H^).,CH.C„H,.  Leuco-  base 
of  malachite  greeii.    [102°]  and  [94°].. 

Formation.  —  1.  By  heating  a  mixture  of 
benzoic  aldehyde  (10  pts.)  and  dimethylaniline 
(23  pts.)  with  ZnCl.,.  The  yield  is  90  p.c.  (0. 
Fischer,  B.  10,  799,  1624  ;  11,  950,  2274;  12, 
1685  ;  A.  206,  122).  —  2.  From  benzyhdene 
chloride,  dimethylaniline,  and  ZnCl,,.— 3.  By 
heating  di-amido-tri-phenyl-methane  with  Mel 
and  MeOH  at  130°  (F.).— 4.  By  heating  its 
carboxylic  acid  (di-methyl  -  aniline  phthalin) 
(NMe,.C„HJ,CH.C,H,.CO,H  with  barium  hy- 
droxide.— 5.  From  tetra  -  methyl  -  di  -  amido  -  tri  - 
phenyl-carbinol  (malachite  green)  by  reduction 
with  zinc-dust  and  HCl  (Doebner,  B.  11,  1239  ; 
A.  217,  256).  — 6.  A  by-product  in  the  action  of 
phthalyl  chloride  and  in  that  of  benzoyl  chloride 
on  dimethylaniline.  —  7.  By  heating  phenyl- 
glyoxylic  acid  with  dimethylaniline  and  ZnCl, 
(Peter,  B.  18,  539).— 8.  A  by-product  in  the 
action  of  ZnCl,  on  a  mixture  of  dimethylaniline 
and  acetophenone  (Doebner  a.  Petschoff,  .4.242, 
333). 

Preparation. — A  mixture  of  benzoic  aldehyde 
(40  g.),  dimethylanihne  (100  g.),  and  93  p.c. 
alcohol  (40  g.)  is  heated  on  a  water-bath,  and 
.  POCI3  (65  g.)  added  slowly.  The  product  is  ex- 
tracted with  water,  the  filtrate  ppd.  by  soda  and 
the  pp.recrystallised  from  alcohol  (Nencki,  M.  9, 

Properties. — Crystallises  from  benzene  in 
(apparently  triclinic)  needles,  melting  at  102°, 
and  from  alcohol  in  triclinic  leaflets,  melting  at 
94°  (E.  a.  0.  Fischer,  B.  12,  796).  InsoL  water, 
V.  sol.  ether  and  benzene,  si.  sol.  petroleum.  In 
small  quantities  it  can  be  distilled.  Its  salts  are 
oxidised  by  MnOj  or  PbOj  to  malachite  green. 
Nitric  acid  forms  a  hexa-nitro-  derivative  [200°]. 
When  distilled  with  zinc-dust  it  is  reduced  to 
aniline,  dimethylaniline,  and  ^j-amido-di-phenyl- 
methane  (Manns,  C.  C.  1888,  1363). 

Salts. — B"H,Cl2  :  colourless  hygroscopic 
needles ;  v.  sol.  water.  Gives  off  HCl  at  100°, 
becoming  B"HC1.— B"H,PtCl„  :  white  pp.,  soon 
becoming  yellowish-green. — The  aurochloride 
is  a  golden-yellow  flocculent  pp. — Picrate 
B"2C„H,(N02)30H.  [220°].  Aggregations  of 
needles  ;  m.  sol.  water. 

Di-methylo-di-iodide  B'Mdj.  [218°- 
222°]  (F.)  ;  [231°]  (Doebner,  B.  'l3,  2228). 
Plates,  tables,  or  leaflets ;  v.  sol.  water.  De- 
composed on  fusion  into  Mel  and  the  base. 

Tetra  -  methyl  -  ppo-  tri  -  amido  -  tri  -  phenyl  - 
methane  ([4:l]NMe,.C,Hj).,CH.CsH,NH,  [1:2]. 
[135°].  o-Amido-leuco-malachite  green.  Formed 
hy  reducing,  by  means  of  zinc-dust  and  HCl,  the 


product  of  the  condensation  of  o-nitro-benzoic 
aldehyde  with  dimethylaniline  (Fischer  a. 
Schmidt,  B.  15,  083;  17,  1891).  Colourless 
crystals  (containing  C^H^).  Gives  a  reddish- 
brown  dye-stuff  on  oxidation. 

Acetyl  derivative  C|j,H|3(NMe.J,(NHAc). 
[186  ].  Glistening  crystals.  Gives  on  oxida- 
tion (NMe2.C„Hj2.C(0H).C,Hj.NHAc. 

Tetra-methyl-tri-amido-tri-phenyl-methane 
C,.,H2,N3  i.e.  (NMe,.C,HJ,CH.C„H^.NH,.  [65°]. 
Prepared  by  dissolving  tetra-methyl-di-2jp-amido- 
di-phenyl-carbinol  (20  pts.)  in  HClAq  (12  pts.  of 
S.G.  1-18)  and  water  (100  pts.),  heating  to  100°, 
and  adding  aniline  hydrochloride  (10  pts.) 
(Nathansohn  a.  Miiller,  B.  22,  1886).  Small 
needles  (from  warm  alcohol) ;  v.  sol.  alcohol, 
ether,  and  benzene  ;  insol.  water.  According  to 
analogy  it  should  be  identical  with  the  prece- 
ding body.  With  Mel  it  gives  CH(C^Hj.NMe,I)3 
[172°]. 

Salts  . — B"H^C1„ :  yellowish-green  crystal- 
line pp.,  got  by  adding  HCl  to  an  ethereal  solu- 
tion of  the  base.  V.  sol.  hot  alcohol,  si.  sol. 
ether,  insol.  benzene.— B"H,PtCle :  light-yellow 
flocculent  pp. ;  v.  si.  sol.  water  and  alcohol. — 
Picrate  B"C„H.,(N0,)30H  :  light-green  floc- 
culent pp.  ;  V.  sol.  hot  alcohol,  insol.  benzene 
and  ether. 

Benzoyl  derivative 
(NMe,.C„H,),CH.C,H,,.NHBz.     [128°].  Small, 
slender  blue  plates  (from  warm  alcohol) ;  v.  sol. 
hot  alcohol  and  benzene,  si.  sol.  ether,  insol. 
water. 

Tetra  -  methyl  -  ppm  -  tri  -  amido  -  tri  -  phenyl- 
methane  ([4:1]  NMe,.C,HJ,CH.C,Hj.NH,  [1:3]. 
[130°].  Prepared  by  reducing  wt-nitro-tetra- 
methyl-di-amido-tri-phenyl-carbinol  (E.  a.  0. 
Fischer,  B.  12,  803).  Colourless  prisms  or 
needles.    Gives  a  green  dye  on  oxidation. 

Tetra-methyl-tri-^j-amido-tri-phenyl-methane 
C.,3H,,N3i.e.  ([4:1]  NMe,.C,HJ,CH.C,H^.NH,[l:4]. 
[152°].  Prepared  by  reducing  the  hydrochloride 
of  29-nitro-tetra-methyl -Ax-p- amido-tri-phenyl- 
methane  with  zinc-dust  (Fischer,  B.  14,  2527). 
Colourless  plates,  si.  sol.  alcohol.  Gives  on  oxi- 
dation tetra-methyl-pararosaniline,  a  reddish- 
violet  dye. 

Acetyl  derivative  [108°].  Needles. 
Yields  on  oxidation  the  corresponding  carbinol, 
a  splendid  green  dye  (Fischer  a.  German,  B.  16, 
708). 

Penta-methyl-tri  -p-  amido  -  tri  -phenyl -meth- 

ane  C^^H.^N,  i.e.  (NMe,.C,H,),CH.C,H,.NMeH. 
[116°].  Obtained  by  heating  penta-methyl-para- 
rosaniline  with  alcoholic  ammonium  sulphide  at 
100°  (Hofmann,  B.  6,  360  ;  E.  a.  0.  Fischer,  B. 
12,  799  ;  Fischer  a.  Korner,  B.  16,  2906).  Large 
colourless  needles  (from  alcohol).  SI.  sol.  hot 
water,  v.  sol.  alcohol  and  ether.— B"'23H,PtCl^. 

Acetyl  derivative  [143°]. 

Hexa-methyl  -tri  -  amido  -  tri-phenyl-methane 
C,,H3,N3  i.e.  HC(C,H<.NMej3.  Hexa-viethyl- 
paraleucaniline.  [173°]. 

Formation. — 1.  By  treating  chloral  with  di- 
methylaniline and  ZnClj  (E.  a.  0.  Fischer,  B.  11, 
2097).  The  base  so  prepared  melted,  however, 
at  250°.— 2.  From  orthoformic  ether  (1  pt.)  and 
di-methylaniline  (3 5  pts.)  at  100°  (Fischer  a. 
Knorr,  B.  17,  98). — 3.  By  condensation  of  p-di- 
methyl-amido-benzaldehyde  with  di-methyl-ani- 
line  in  presence  of  dry  HCl  gas  or  ZnCl^  (Boess- 
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neck,  B.  19,  360).— 4.  From  glycol,  dimethyl- 
aniline,  and  ZnCL  at  100°-120°  (Heumann  a. 
Wiernik,  B. '20,  2121).  Needles  or  prisms.  When 
oxidised  with  MnO,_,  and  H,_,SO,  it  gives  formic 
aldehyde  and  methyl  violet  (Fischer). 

Tr  i -me  thy  lo-tri- iodide  C„,Hj„N.,l3  i.e. 
CB.(CJl^.mie,l)^.  [185°].  From  tetra-  and 
liexa-methyl  -  tri  -p  -  amido- tri  -phenyl-methane, 
Mel,  and  MeOH  at  100°  (Hofmann  a.  Girard,  B. 
2,  448  ;  Fischer,  B.  12,  2341).  Yellow  needles 
(containing  aq),  decomposes  and  becomes  dark 
blue  on  fusion.    Gives  (C,,„H„N,,Cl,),3PtCl,  2aq. 

Hexa  -  methyl  -  OjiTp  (?)-tri  -  amido -tri-phenyl- 
methane.    Tri-me  thy  lo-tri -iodide 
CH(G„H,NMe,I),.    [172°].    Obtained  by  heating 
the    corresponding  tetra-methyl-tri-amido-tri- 
phenyl-methane  with  Mel  (Nathansohn  a.Miiller, 

B.  22,  1887).  Small  brown  needles  (from  warm 
alcohol) ;  v.  sol.  alcohol  and  hot  water,  almost 
insol.  ether  and  benzene. 

Hexa  -  methyl  -  vipp  -  tri  -  amido  -  tri  -  phenyl- 
methane.  T  ri-tn  e  t  lii/lo -iri-iodide 
[3:l]NMeJ.C,H,.CH(C;-H,.NMeJ[l:4]),.  Formed 
by  heating  the  base  C.,,H,,N3  or  the  correspond- 
ing CPI(C,H,.NH„),  with  Mel  and  MeOH  at  120° 
(Fischer,  B.  12,  802  ;  13,073).  Crystallises  with 
difficulty,  and  is  v.  e.  sol.  water.  Gives  rise  to 
3PtC1^2CH(C,H,NMe,Cl)3. 

References. — Culoeo-,    Chloro-nitko-,  and 

NiTKO-,  MeTIITL-AMIDO-MIENYL-M ETHANES. 

TETRA-METHYL-DI-AMIDO-TRI-PHENYL- 
METHANE  CARBOXYLIC  ACID  C,,H.,„N„0.,  i.e. 
(NMe,.C,H.,),CH.C„H,.CO,,H.  Di-nihhyl-aniline 
phthalin.  [200°].  Obtained  by  treating  di- 
methyl-amido-phthalide  with  zinc-dust  and  HCl 
(Fischer,  A.  206,  101).  Formed  also  by  treating 
2)-aldehydo-benzoic  acid  with  dimethylajiiline 
and  ZnCI,  (Low,  A.  231,  3G7).  Plates  (from  al- 
cohol), V.  sol.  ether,  si.  sol.  ligroin,  m.  sol. 
alcohol.  Cone.  H.^SO^  forms  a  bluish-violet 
solution.  Its  zinc  salt  melts  at  147°  (L.). 
—  Platinochloride  C„H.„N..O.,H„PtCl,.  — 
Picrate:  C„,H,,N„O..C,H.,(NO..),OH. 

TETRA-METHYLDi-AMIDO-TKI-PHENYL- 
METHANE  CARBOXYLIC  ALDEHYDE 

C,  ^H,,N,0  i.e.  (Nj\Ie,.C„HJ,,CH.C,H,.CHO.  From 
terephthalic  aldehyde,  dimethylaniline,  alcohol, 
and  ZnCl,  (Low,  A.  231,  381).  Needles  (from 
chloroform).  SI.  sol.  alcohol,  m.  sol.  benzene,  v. 
sol.  chloroform.  Its  phenylhydrazide  melts  at 
225°._B"H.,PtCl,. 

DI- METHYL -AMIDO -PHENYL  (a) -NAPH- 
THYL  SULPHONE  C,  JI,;NSO..  i.^. 
NMe,,.CsH^.SO,,.C,„H,.  '  Formed,  together  with 
tetra-methyl-di-amido-di-phenyl-mcthane,  by 
heating  dimethylaniline  (2  mols.)  with  the  chlor- 
ide of  naphthalene  (a)-sulphonic  acid  (Michler 
a.  Salath6,  B.  12,  1789).  Crystals,  v.  sol.  alco- 
hol and  ether.  Cone.  HClAq  at  180°  splits  it 
up  into  naphthalene,  H.SO,,  aniline,  and  MeCl. 
Zinc  and  H^SO,  give  dimethylaniline  and 
naplithyl  mercaptan.  Fuming  HNO3  gives  tetra- 
nitro  methyl-aniline  and  nitro-naphthalene  sul- 
phonic  acid. 

Di-methyl-amido-phenyl  (0)-naphthyl  sul- 
phone.  Resembles  the  preceding  body  in  its 
mode  of  preparation,  properties,  and  decompo- 
Bitions  (M.  a.  S.). 

DI-METHYL-p-AMIDO  -  PHENYL  -  OXAMIC 
ACID  C,„H,.N.,03  i.e.  NMe,.C,H,.NH.CO.CO,H. 
[192°].    The  ethyl  ether  is  formed  by  boiling'di- 
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methyl-p-phenylene-diamine  with  oxalic  other, 
and  separated  by  solution  in  alcohol  from  the 
accompanying  tetra-methyl-di-amido-di-phenyl- 
oxamide  (Sendtner,  B.  12,  530).  The  ether  is 
then  saponified  by  alcoholic  KOH.  Needles 
(from  water)  or  plates  (from  alcohol). 

Ethyl  ether  BtA'.  [117°].  Yellow  plates 
or  needles,  v.  sol.  warm  alcohol. 

DI-  METHYL-  AMIDO  -  PHENYL-OXAMIDE 
C,„H„N,0,,  i.e.  NMe.,.C„H,,.NH.CO.CO.NH,,. 
[259°].  Formed  by  treating  di-methyl-amido- 
phenyl-oxamic  ether  with  alcoholic  NH.,  (Sendt- 
ner, B.  12,  532).  Nodules  (from  alcohol). — 
B',H,S04 :  crystals. 

Tetra-methyl-di-amido-diphenyl-oxamide 
NMe,.C,H,.NH.CO.CO.NH.C,H,.NMo,.  Formed 
as  described  under  di-methyl-amido-phenyl- 
oxamic  acid  (Sendtner).  Small  yellow  needles, 
insol.  water,  si.  sol.  boiling  alcohol.  Does  not 
melt  at  270°.  Diacid  base,  forming  salts  soluble 
in  water. 

TETRA-METHYL-DI-AMIUO-DI -PHENYL 
OXIDE  C,„H,,„N,0  i.e.  (NMe,.C,H,),0.  [119°]. 
Formed  by  boiling  the  corresponding  sulphide 
('  thiodimethylaniline  ')  with  an  ammoniacal 
alcoholic  solution  of  AgNOj  (Holzmann,  B.  21, 
205G).  Stellate  groups  of  colourless  needles, 
insol.  water,  si.  sol.  cold  alcohol,  ether,  and  benz- 
ene. Eeadily  soluble  in  acids.  Cone.  HClAq 
at  200°  gives  MeCl  and  aniline.— B"H,,PtCi„: 
minute  bright  yellow  plates,  si.  sol.  hot  alcohol. — 
Picrate.  B"2C„H,(N0,)30H.  [150°].  Small 
yellow  needles,  si.  sol.  cold  alcohol  and  benz- 
ene. 

Tetra  -  methyl  -  di  -  amido  -  di-phenyl  -  di  -oxide 

(NMej.C^H^)_,0.j.  Di-oxy-di-7nethyl-aniline. 
[91°].  Obtained  by  adding  (4  mols.  of)  silver 
nitrate  to  an  alcoholic  solution  of  tetra-methyl- 
di-amido-di-phenyl-di-sulphide  (NMe.^.C^HJ.S^ 
(1  mol.)  treated  with  cone.  NH,,.  It  is  also 
formed  by  the  action  of  Fe;.Cl6  upon  the  cone. 
HCl  solution  of  the  same  base.  Thin  silky 
needles,  or  plates.  V.  e.  sol.  alcohol,  ether,  and 
benzene,  sol.  hot  water.  It  dissolves  in  acids, 
but  its  salts  are  not  crystalline  (Merz  a.  Weith, 

B.  19,  1573). 

TETRA  -  METHYL-DI-AMI1.O-DI  -  PHENYL. 
OXINDOLE  CiH-^NjO  i.  e. 

C,  H^— C(C,H^.NM'ej)2 

I  I  ,  Di-victhyl-aniline- 

NH  —  CO 

isatin.  [234°].  Formed  by  heating  isatin  with 
dimethylaniline  and  ZnCl,  (Baeyor  a.  Lazarus, 
B.  18,  2612).  Glistening  colourless  prisms.  SI. 
sol.  ether,  alcohol,  and  ligroin,  insol.  water. 
Dissolves  in  acids.  On  oxidation  it  gives  f, 
splendid  bluish-green  dvc-stulT. 

DI-METHYL- AMIDO  -  TRI-PHENYL  -  PHOS- 
PHINE  C,(,H,,„NP  i.e.  mie,.C^B.,.V{G^3..X- 
[152°].  Formed  by  the  action  of  sodium  on  a 
mixture  of  chloro-benzene  and  NMe„.C,;H,PCl2 
(Schenk  a.  Michaelis,  B.  21,  1502).  Colourless 
crystals,  V.  e.  sol.  benzene,  si.  sol.  alcohol  and 
ether.  Weak  base,  being  almost  entirely  ppd. 
by  water  from  its  solution  in  HClAq. 

Hexa-methyl-tri-amido-tri-phenyl-phoaphine 
(NMe_,.C„H,)3P.  [273°].  Formed  by  heating  di- 
methylaniline  with  PCl^  in  a  sealed  tube  (Hani- 
mann,  B.  9,  845).  Formed  also  as  a  by-product, 
in  the  action  of  PCI3  on  dimethylaniline  in 
presence  of  AICI3  (S.  a.  M.).    Colourless  needles, 
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which  turn  blue  on  exposure  to  air.  V.  e.  sol. 
chloroform,  v.  sol.  dilute  HClAq,  m.  sol.  hot 
alcohol. 

DI  -  METHYL  -  AMIDO  -  PHENYL  PHOS  - 
PHINOTJS  ACID  V.  Di-methyl-amido-benzene 

PHOSPHINIC  ACID. 

TETKA  -  METHYL-DI-AMIDO-DI  -  PHENYL- 
PHTHALIDE  C,^H,^NA  i-e. 
(NMe,.C„Hj),C<^^^^-'^CO.  Dimcthylaniline- 

phtliale'in.  [191°].  Prepared  by  heating  dimethyl- 
aniline  with  ZnCL  and  phthalyl  chloride  or 
phthalic  anhydride "(O.  Fischer,  B.  9,  1753 ;  10, 
952  ;  12, 1691 ;  A.  206,  92).  Colourless  pointed 
crystals,  insol.  water,  v.  sol.  benzene,  v.  si.  sol. 
ligroin.  Eeduced  by  zinc-dust  and  HOAc  to 
tetra-methyl-di-amido-tri-phenyl-methane  car- 
boxylic  acid  (dimethylaniline-phthalin).  Potash- 
fusion  gives  dimethylaniline,  HOBz,  and 
phthalic  acid.  HNO3  gives  a  hexa-nitro-  deri- 
vative which  decomposes  at  230°. 

Salts.— B''HC1 :  small  needles,  m.  sol.  water. 
— B"H,Cl2 :  hygroscopic  crystalline  mass,  got 
by  passing  HCl  into  the  ethereal  solution.  Gives 
oil  HCl  (1  mol.)  at  100°.— B"„H,,PtCl6 :  crystal- 
line pp. — 'B"H.Ji'tC\^&q:  prisms.  —  Picrate 
B"2C,H„(NO.,)30H. 

Methylo-iodideB"MeJ.„.    [c.  185°]. 

Phthal-green  C^jH^jN^O.^  This  substance, 
isomeric  with  the  preceding,  is  also  formed  in 
the  action  of  phthalyl  chloride  on  di  methyl- 
aniline  in  presence  of  ZnCL  (Fischer).  Its 
hydrochloride,  E"HC1,  forms  greenish-yellow 
needles,  m.  sol.  water.  Its  zinc  double  salt  crys- 
tallises in  brass-yellow  needles  which  form  a 
green  solution  in  water.  Zinc  and  HCl  reduce 
it  to  a  leuoo-  base  C.^,,H2.,N„0  which  crystallises 
in  small  prisms  [23G°],  and  is  easily  re-oxidised 
to  phthal-green. 

TETRA  -  METHYL  -  DI-AMIDO-PHENYL-DI- 
PHENYLENE-OXIDE-CARBINYL  CHLORIDE 

CgH5.C<^Q'*^^^^g-Qj^0.  Tetra-methyl-rosam- 

I  "  I  ^ 
ine.  Formed  from  benzotrichloride  and  di- 
methyl-m-amidophenol  at  50°^G0°  (Heumann 
a.  Key,  B.  22,  3002).  Dark-red  flocculent  pp., 
strongly  fluorescent  in  acid  or  neutral  solution. 
H^SO^  dissolvesit  giving  an  orange-yellow  colour, 
becoming  dark-red  on  addition  of  water.  Silk 
and  wool  are  dyed  in  feebly  acid  bath  rose  to 
bluish-red. 

Salt  s. — B'HCl :  dark -red  needles  with  steel- 
blue  reflex,  v.  sol.  water  and  EtOH  forming  solu- 
tions with  a  splendid  blue-red  colour,  and  yellow 
fluorescence.-  (C.,,H.,,,N.,OCl).,PtCl, :  dark-red  pp. 

DI  -  METHYL  -  AMIDO  -  PHENYL-  PROPANE 
C„H„N  i.e.  NMe.,.C„Hj.CH.,.CH.,.CH,.  Dl- 
methyl-amido-propyl-hcmene.  (230°).  From 
2>-bromo-di-methyl-aniline,  propyl  bromide,  and 
sodium  (Claus  a.  Howitz,  B.  17,  1327).  Oil. 

Methylo-iodide  NMe,I.C,H.,.Pr.  [168°]. 

Tetra  -  methyl  -  di  -  amido  -  di  -  phenyl  -  propane 
(NMe,.C,H,),CMe,.  [83°].  From  acetone  (1  mol.), 
dimethylaniline  (2  mols.),  and  ZnCL  (Doebner, 
jB.  12,  813).    Long  needles. 

DI-METHYL  -  AMIDO  -  PHENYL -QUINON- 

IMIDE    C,^H,AO    i-e.     C,H/  | 

^N.C^H.NMe^ 

PJienol-blue.    Formed  by  adding  quinone  chlcr- 


imide  to  a  solution  of  di-methyl-anillne  in  con- 
centrated aqueous  oxalic  acid  (Fogh,  B.  21,889). 
Formed  also  by  the  action  of  NaOH  on  di- 
methyl-phenylene  green  (Mohlau,  B.  18,  2914). 
Black  crystals  (containing  |  aq.)  Yields,  when 
treated  with  hot  dilute  HClAq,  quinone  and  di- 
methyl-phenylene-jj-diamine.  May  be  reduced 
to  a  leuco-  base. 

Sulphonic  acid 
/O 

SOjH.CgHj^  I  .   Formed  by  passing 

\M.C,H^NMe, 
chlorine  into  amido-phenol  sulphonic  acid  sus- 
pended in  water,  and  then  adding  di-methyl- 
aniline  (F.).  Slender  needles,  v.  si.  sol.  hot 
alcohol,  insol.  cold  water  and  ether.  Its  alka- 
line solutions  are  blue.  Cone.  H-^SO^  forms  a 
cherry-red  solution. 

TETRA -METHYL-DI-AMII'O-DI-PHENYL- 
STTLPHIDE  (NMe,.C,Hj),S.  Thiodimethylani- 
line.  [126°].  Formed  "by  heating  dimethyl- 
aniline with  persulphocyanic  acid  or  SCI,  (Tur- 
sini,  B.  17,  584  ;  Holzmann,  B.  20,  1640  ;  21, 
2056;  Michaelis  a.  Godchaux,  B.  23,  554). 
Light-yellow  needles,  si.  sol.  alcohol  and  benzene. 

Reactions. — 1.  Silver  nitrate  converts  it  into 
(NMe.,.C,.HJ.,0.— 2.  On  heating  with  reduced 
copper  (10  pts.)  at  300°  it  vields  NPhMe. 

Salts.— B"H.,CL.  [176°].  White  mass  be- 
coming coloured  in  the  air,  extremely  sol.  water. 
—  B"H,PtCls  2aq.  —  B"H^FeCy,  6aq  :  white 
powder,  m.  sol.  water. — B"C„Pi2(NOo)30H. 
[142°].  Yellow  needles  (from  hot  alcohol).— 
B"2CsH,.(N0.,),0H.  Amorphous.  ri46°].  — 
B'HNCS  :  [168°] ;  pearly  plates. 

Tetra-methyl-di-amido-di-phenyl-di-sulpliide 
(NMejCjHJjSj.  Di-sulphido-  or  di-thio-di- 
mcth-yl-anilinc.  [118°].  Formed  by  adding 
S-jClj,  diluted  with  petroleum-ether,  to  a  dilute 
solution  of  dimethylaniline  in  the  same  solvent 
(Merz  a.  Weith,  B.  19,  1570).  Formed  also  by 
heating  di-methyl-^-amido-phenyl  ethyl  di-thio- 
carbonate  with  an  alcoholic  solution  of  aniline 
at  200°  (Leuckart,  J.  pr.  [2]  41,  208).  Small 
yellow  needles,  e.  sol.  CS^,  more  sparingly 
in  hot  benzene,  alcohol,  and  petroleum-ether, 
nearly  insol.  water.  Copper-powder  removes 
the  sulphur  at  c.  230°  forming  dimethylaniline 
and  other  products.  By  the  action  of  FejClg,  or 
of  alcoholic  NH.,  and  silver  nitrate,  it  is  con- 
verted into  tetra-methyl-di-amido-di-phenyl-di- 
oxide  (NMe,.C,HJ,0„.  By  tin  and  HCl,  or  by 
sodium-amalgam,  it  is  reduced  to  di-methyl- 
amido-phenyl-mercaptan,  which  is  readily  re- 
oxidised  to  the  di-sulphide.  Its  salts  are  gummy 
and  amorphous,  they  are  decomposed  by  water. 

Tetra  -  methyl  -  tetra  -  amido  -  di-phenyl-disul- 
phide  (NMe,C,,H,(NH,)),S,.  Formed  by  atmo- 
spheric oxidation  from  di-methyl-di-amido- 
phenyl  mercaptan  NMe,.C,H3(NH2)SH  (Bernth- 
sen,  A.  251,  1).  Thick  oil,  sol.  ether,  alcohol, 
and  benzene.  Dissolves  in  acids,  but  reppd.  by 
alkalis.  In  benzene  solution  it  combines  with 
sulphur  forming  a  persulphide  [97°],  apparently 
C,,H,„N,S,. 

DI-METHYL-AMIDO-DI-PHENYL  SUL- 
PHONE  C,H,.SO,.C„H,,.NMe.,.  [78°]  (E.)  ;  [82°] 
(M.  a.  M.).  Formed  by  heating  dimethylaniline 
with  benzene  sulphonic  chloride  (Michler,  B.  10, 
1742  ;  Van  Romburgh.iJ.  T.  C.  2,  305;  Michler 
a.  Meyer,  jB.  12.  1791;   Hassencamp,  B.  12, 
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1275).  Needles  (from  alcohol),  insol.  water,  v. 
c.  sol.  alcohol,  ether,  and  benzene.  HClAq  at 
180°  splits  it  up  into  McCl,  aniline,  and  benzene. 
Zinc  and  H.^SO,  reduce  it  to  jihenyl  mercaptan 
and  dimetliylaniline.  HNOj  t,'ives  yellow  crys- 
tals of  tetra-nitro-methyl-aniline  [127°]. 

METHYL-AMIDO-PHENYL-THIAZOLE 
S-C(NHMe). 
C,„H,„N„S  i.e.  I  >N.    [138  ].  From 

CH:CPh  / 

o'-bromo-acetophenone  and  methyl-thio-urea 
(Traumann,  A.  249,  4(5).  Yellow  jilates  (from 
ether),  insol.  water,  ni.  sol.  alcohol.  With  HClAq 
at  220  '  it  yiclils  nii  thyhuniiic. 

TETRA  -  METHYL  DI-AMIDO-DI-PHENYL- 
THIENYL-METHANE  C,,H,,N.,S  i.e. 
(NiMe._..C,ii,);CII.C,li,,S.  Tliiophene  leuco-mala- 
vli.ilc  green,  [ii.'i  J.  Formed  by  heating  thio- 
)ihenic  aldehyde  with  dimetliylaniline,  ZnCl.., 
and  a  little  alcohol  (Peter,  B.  18,  538  ;  Levi,  B. 
20,514).  Formed  also  by  heating' diniethyl-ani- 
lino  with  thienyl-glyoxylic  acid  C.H.iS.CO.CO^H 
and  ZnCl._.  (P.).  Needles,  insol.  water,  v.  sol. 
alcohol  and  ether.  The  alcoholic  solution  turns 
Rreen  in  the  air.  MnO.. and  dilute  H.SO,  oxidise 
it  to  the  carbinol  (NMe,.C„II,),C(bH).C,H,S, 
which  is  a  dark-brown  oil,  sol.  alcohol  and  ether, 
and  forming  salts  which  dye  a  splendid  yel- 
lowish-green {Thiophene  qreen). — Platino- 
chloride  C,  II..,N.,SH.,PtCl,.  —  Pi  crate 

C,,H,,,N,S2C,H,(NO,,)3"(OH).  [0.208°].  Yellowish- 
green  needles,  si.  sol.  cold  water,  v.  sol.  alcohol. 

Di-methylo-di-iodidc 
C,H,S.C'.ll((',H,.NMe,,I).,.    f212"].  White  plates. 

TETRA-METHYL  -  DI-AMIDO-DI-PHENYL - 
THIOKETONE  v.  Tetua-metiiyl-di-amido-thio- 

UE.NZOl'lll'NOKr;. 

DI-METHYL-DI-AMIDO-PHENYL  THIO- 
SULPHURIC  ACID  XMe . .0,11, (XII  .)S.SO,H. 
[l'J3--204  J.  Obtained  by  a'dding  an'alkali  to 
a  p.c.  solution  of  metliylene  red  until  the 
colour  is  destroyed,  then  acidulating  with  HOAc 
and  exposing  to  the  air.  Formed  also  by  the 
action  of  a  strong  solution  of  S0._.  on  di-methyl- 
di-amido-phenyl  mercaptan  (liernthsen,  A.  251, 
1).  Crystals,  si.  sol.  water  and  alcohol.  Its 
dilute  aqueous  solution  gives  a  purple  colour 
with  traces  of  iodine  or  of  l''eCl3.  The  hydro- 
chloride crystallises  in  prisms. 

Reactions. — 1.  A  mixture  of  di-methyl-di- 
amido-phenyl  thio-sulphuric  acid  with  dimethyl- 
aniline  when  oxidised  by  K,Cr,0,  and  HOAc 


forms  the  indamine  C^H,^  I 

\NMe., 


N.C,H,(NMeJ. 


■  \s,an 
, 0 . SO/ 

emerald-green  powder  (containing  iaq),  and 
yields  NiMe,.C„H,.NH.C,H,(NMe,).S.SO",H  on  re- 
duction, a  body  which  is  v.  sol.  hot  alcohol  and 
acids. — 2.  A  mixture  of  the  thio-sulphuric  acid 
with  aniline  hydrochloride  gives  on  oxidation 

.N.C,H,(NMe,.), 
C,,II,,N3S,0,  i.e.  C.,n,<  I  "  >S  (?)  an 

\nh,  .  0  .  so/ 

insoluble    green    compound    decomposed  by 
water.  Prolonged  boiling  with  dilute  FeClj  gives 
.N(NMc,). 

C^Hjif^  I  ys,  a  blue  powder  with  bronze 

\NH  ^ 

lustre. — 3.  A  mixture  of  di-methyl-di-amido- 
phenyl  thiosulphuric  acid  with  o-toluidine  yields 


on  oxidation  the  homologous  C,  JI^N^S-.O.,  as  a 
bluish-grey  powder. 

Tetra-methyl-di-amido  phenyl  thiosulphuric 
acid  C,-li,,(NMo,,),,S.!503n.  [175°-182^J.  Ob- 
tained by  dissolving  tetra-methyl  ^)-phenylene 
diamine  (2  7  g.)  in  HCl  (1-56  c.c.  of  33  p.c.)  and 
adding  aluminium  sulphate  (10  g.),  and  sodium 
tliiosulphatc  (G-G  g.)  dissolved  in  water  (3G  c.c). 
A  cold  solution  of  K.^Cr.Pj  (25  c.c.  of  a  G'G7  p.c. 
solution)  is  then  added,  and  the  resulting  liquid 
left  to  stand.  The  precipitate  which  then  scj>a- 
rates  is  recrystallised  from  alcohol  (Bernthsen, 
A.  251,  CO).  Plates,  sol.  hot  water  and  acids. 
Zinc  and  HCl  reduce  it  to  the  mercaptan 
CJl:,(NMe,),SH. 

TETRA.METHYL-DI-2>AMID0.DI-PHENYL 
THIO-UREA  C„.II,.,N,,S  i.e.  (NMe,.C„H ,.NH),,S. 
[18G"J.  Formed  by  boiling  di-methyl-p-phenyl- 
ene-diamine  with  alcoholic  CS,  (Baur,  B.  12, 
533).  White  needles,  insol.  water  and  cold  al- 
cohol.— B"H,^C1., :  crystalline  powder. 

Acetyl  derivative  [71°].    White  plates. 

TETRA  -  METHYL  -  DI  -  AMIDO  -  DI  -  a.  -  PHE- 
NYL-TOLUIC  ALDEHYDE  C.,H.,N.,0  i.e. 
(NMe,.C„H,,),CH.C,H,CHO.  Aldehyde 'ot  the 
leuco-  base  of  malachite  green.  [143"].  Obtained 
by  boiling  an  alcoholic  solution  ot  tere])hthalic 
aldehyde  C,  H|(CI-IO)„  with  di-methvl-anilino  and 
ZnCl,  (W.  Low,  A.  231,  381).  Prismatic  needles 
(from  chloroform).  P^orms  a  crystalline  com- 
pound with  NaHSO.,.  Its  phenyl  h  y  d  r a  z  i  d  e 
melts  at  225^— B"ILPtGI„. 

TRI  -  METHYL  -  TRI  -  AMID  0  -DI  -  PHENYL- 
TOLYL-CARBINOL  C,,H,,;N,0.  Formed  by  heat- 
ing rosanih'no  chloride  (1  pt.)  with  Rlel  (2  pts.), 
IMeOH  (8  pis.),  and  KOH  (1  pt.)  (Hofmann). 
P'ormed  also  by  allowing  an  alcoholic  solution 
containing  rosaniline  and '  iodine  green  '  to  stand 
in  the  cold  (Girard  a.  Willm,  Bl.  [2]  25,  200). 

The  salt  NHMe.C,H3Me.C<;^'>y is  one 
I       "  ^  I 

of  the  substances  known  as  Hofmann's  violet 
(Hofmann,  C.  R.  54,  428;  5G,  045,  1033;  57, 
1131).  Its  absorption-siu'ctrum  has  been  studied 
by  Hartley  (C.  J.  51,  172). 

Penta  -  methyl  -  tri  -  amido  -  di  -  phenyl  -  tolyl- 
carbinol 

NMe,.C,H3Me.C(0H)(C,H,NMe,)(C,H,NMeH). 
The  chloride  NMe,C,H3Me.C<C«H^5,^'l^^^^j 


is  probably  the  chief  constituent  of  Hofmann's 
violet  obtained  by  heating  rosaniline  with  MeCl. 
It  has  a  green  lustre  and  forms  a  violet  solution 
in  water.  The  solution  is  decolourised  by  zinc- 
dust.  HCl  turns  the  solution  first  green,  then 
yellow.  NaOH  gives  a  brownish-red  pp.  Cone. 
H,SO,  gives  a  brownish-yellow  solution  changed, 
on  dilution,  through  green  to  blue.  It  dyes  wool, 
silk,  and  mordanted  cotton  violet. 

Hexa  -  methyl  -  tri  -  amido  -  di  -  phenyl -tolyl- 
carbinol  NMe,C,H,Me.C(OH)(C,H,NMe,),.  Tlie 
zinc  double  salt  of  the  methylo-cliloride  of  fliis 
body  C,,H3,N3Cl,Zn  or 

xTur      /-I  TT  -vr         /C^H.NMc  .Cl  , 

NMe,C,H3Me.C<       _j^^^^'^2nCh  '^Pl^^''^'"-^ 


constitute  the  dye  known  as  '  iodine  green,'  which 
is  obtained  by  heating  rosaniline  with  MeCl,  or 
by  the  action  of  MeCl  on  Hofmann's  violet.  The 

T  2 
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corresponding  iodide  C,,H35N3l2  aq  is  obtained  by 
heating  Mel  (2  pts.)  with  MeOH  (2  pts.)  and 
rosaniline  (1  pt.)  at  100'  (Hofmanna.  Girard,  B. 
2,  440).  The  zinc  double  chloride  forms  a  bluish- 
green  aqueous  solution,  turned  reddish-yellow 
by  hydrochloric  acid,  and  rendered  colourless  by 
caustic  soda.  It  dyes  silk  green.  When  heated 
strongly  in  the  dry  state  it  becomes  violet.  Its  ab- 
sorption-spectrum has  been  studied  by  Hartley 
{C.  J.  51,  175).  Iodine  green  may  be  reduced 
to  penta-methyl-tii-amido-di-phenyl-tolyl-meth- 
ane  NMe„.cXMe.CH(C,H.,.NMe„)(C6H,NHMe) 
[173°]  (O.  Fischer  a.  G.  Korner,  B.  16,  2910). 
Besides  the  bodies  here  described  other  methyl- 
ated rosanilines  are  doubtless  formed  in  the 
methylation  of  rosaniline. 

DI  -  METHYL  -AMIDO- PHENYL -2)- TOLYL 
SULPHONE  C,-H,,NSO,.  i.e. 
[4:l]C,H,Me.S02.C„H^NMe.,.  [95°].  From 
C^H^Me.SCCl  and  dimethylaniline  (Michler  a. 
Meyer,  B.  12,  1793).  Split  up  by  HCl  at  180° 
into  MeCl,  aniline,  H^SO,,  and  toluene.  Zinc 
and  H^SO,  reduce  it  to  p-tolyl  mercaptan  and 
dimethylaniline. 

DI  -  METHYL  -p  -  AMIDO  -  PHENYL  -UREA 
C,,H„N30  i.e.  NH,.CO.NH.C,HjNMe,.  [179°]. 
From  potassium  cyanate  and  di -methyl -p-phenyl- 
ene-diamine  (Binder,  B.  12, 536).  Long  needles, 
sol.  hot  water.— B',H,PtCl,, :  yellow  leaflets. 

Tetra-methyl-di-p-amido-di-phenyl-urea 
C„H.,.,N,0  i.e.  CO(NH.C,H^NMe.,).,.  [262°]  (B.) ; 
[246°]  (M.  a.  Z.).  Obtained  by  heating  urea  with 
di-methyl-p-phenylene-diamine  (Binder,  B.  12, 
535).  The  same  body  is  apparently  obtained  by 
the  action  of  COCl,  on  di-methyl-p-phenylene- 
diamine  (Michler  a.  Zimmermann,  B.  14,  2179). 
—  B"H.,C1, :  soluble  crystalline  powder.  — 
B"H,SO' :  si.  sol.  water.-B"H,PtCl,. 

METHYL-AMIDO-PROPANE  SULPHONIC 
ACID  NHMe.CH,.CHMe.S03H.  [220°- 223°]. 
From  methyl-proi3ylene-4'-thio-urea  and  bromine- 
water  (Gabriel,  B.  22,  2989).  Colourless  columns, 
V.  e.  sol.  water. 

METHYL-o-AMIDO-PROPIONIC  ACID 
C^H^NO,  i.e.  CH,.CH(NHMe).CO,H.  [200°]. 
From  a-chloro-propionic  ether  and  aqueous 
methylamine  at  130°  (Lindenburg,  J.  pr.  [2]  12, 
244).  Prisms.  Decomposed  on  fusion.  Tastes 
sweet.  Its  copper  salt  crystallises  in  dark-blue 
prisms. — HA'HCl.  [110°].  Deliquescent  prisms. 
HjA'^HF-tCl, :  triclinic  prisms.  —  HA'HNOa. 
[120°].    Monoclinic  prisms. 

Di-methyl-a-amido-propionic  acid.  Methylo- 
chloride  CH,.CH(NMe,Cl).CO.H.  Formed  by 
treating  o-chloro-propionic  ether  with  trimethyl- 
amine,  saponifying  the  resulting  ether  with  ba- 
ryta, and  adding  HCl  (Briihl,  B.  9,  34).  Very 
hygroscopic,  forming  (C5H,4NO..,Cl)2PtCl|  crystal- 
lising in  roseate  prisms,  and  C,iH,4N0.AuCl, 
crystallising  in  golden  needles.  The  correspon- 
ding 4  w /it/ dr  id  e  of  the  Me  thylo- hydroxide 
CO 

CH3.CH<^-j^j^g  ^0  or  '  beta'ine '  is  formed  on 

adding  baryta  to  the  methylo-chloride  and  sub- 
sequently neutralising  with  H.^SO^.  It  forms 
extremely  deliquescent  crystals,  and  is  neutral 
in  reaction.  The  iodide  (C^H^jNO,).HI  forms  long 
colourless  prisms,  v.  sol.  alcohol  and  hot  water. 
DI-METHYL-AMIDO-PEOPYL  ALCOHOL  v. 

Dl-METnYL-OXY-rnOPYL-AMINE. 


Tetra-methyl-s-di-amido-isopropyl  alcohol 
C,H„N,0  i.e.  (NMe,.CH.,),CH.OH.  (170°-185°), 
Formed"  from  di-chloro-isopropyl  alcohol  (s-di- 
chlorhydrin)  and  NMe,H  at  60°  (Berend,  B.  17, 
510).  Liquid,  v.  e.  sol.  water.— B"H2PtCls : 
yellow  plates. 

Benzoyl  derivative  (NMco.CHJ.CH.OBz. 
Forms  a  platino-chloride  B"H2PtCla  crystallising 
in  tables. 

DI-METHYL-AMIDO-PROPYLENE  GLYCOL 

C,H„NO,i.e.NMe,.CH,,.CH(OH).CH,OH.  (217°). 
From  dimethylamine  and  chloro-propylene 
glycol  (chlorhydrin)  (Roth,  B.  15,  1153).  Thick 
syrup ;  v.  e.  sol.  water,  alcohol,  and  ether.  — 
B'2H,PtCl,. 

Methylo-chloride 
NMe,Cl.CH...CH(OH).CH,(OH).  From  the  chlor- 
hydrin  and  NMe^  at  100°  (V.  Meyer,  B.  2,  186  ; 
Hanriot,  A.  Ch.  [5]  17,  99).  Needles,  v.  e.  sol. 
water.— (CsH,„N02Cl).,PtClj :  crystalline  tables.— 
C^H.^NGAuCl^.  [190°].  Orange  crystals,  m. 
sol.  alcohol. 

Di-henzoyl  derivative 
NMe.,.CH.,.CH(bBz).CH.,(OBz)  :  oil.-Picrate 
B'C,H.,(Nbj30H.    [100°].    Lamina;  (Roth,  B. 
15,  1153). 

DI-METHYL-(B.  2)-AMID0-QiriN0LINB 

NMe.,.C  :  CH.C.CH:CH 
C,H,(NMe,,)N  i.e.       '  \  \\       \\    .  [56°]. 

CH:CH.C.N:CH 
(C.) ;  [58°]  (0.).  (c.335°).  Prepared  by  boiling 
a  mixture  of  w-di-methyl-p-phenylene-diamine 
(25  pts.),  glycerine  (60  pts.),  nitro  -  benzene 
(15  pts.),  and  H^SO^  (50 pts.)  (La  Coste,  B.  16, 
672).  Colourless  crystals.  V.  sol.  alcohol,  ether, 
and  benzene. 

Pic  rate  B'(C^H2(N02)30H) :  very  fine  orange 
needles  [215°]. 

Methylo-iodide  B'Mel :  long  red  needles. 
— (BMeCl),PtCl^. 

Methylo-chloride  B'MeClaq.  [244°]. 
Long  scarlet  hygroscopic  needles  (Ostermayer, 

B.  18,  596). 

Methylo-chloride  of  the  tetrahydride 
NMe2.CsH|„NMeCl  aq  :  [220°],  fine  colourless 
needles.  With  ICl  it  forms  NMe,.C,,H,„NMeClICl: 
[127°],  separating  in  small  yellow  crystals 
(Ostermayer,  B.  18,  596). 

TETRA  -  METHYL  -  DI  -  AMIDO  -  QITINONE 

C,  H.,(NMe,),02.  [174°].  Red  tables.  Formed 
by  dissolving  ordinary  quinone  in  aqueous  di- 
methyl-amine  (Mylius,  B.  18,  467). 

DI  -  METHYL  -  AMIDO  -  SULPHO  -  BENZOIC 
ACID  C,H3(NMe,J(S03H).CO.JI  [4:2:1].  Obtained 
by  heating  the  silver  salt  of  amido-sulpho- 
benzoic  acid  with  Mel  and  MeOH  at  100° 
(Hedrick,  Am.  9,  413).  Easily  soluble  crystals. 
— CaA".— BaEt.A",. 

TETRA-METHYL-DI-AMIEO-THIOBENZO- 
PHENONE  C„H.,„N..S  i.e.  CS(C„H^NMe,j2.  [194°] 
(B.) ;  [202°]  (G.).  S.  (alcohol)  -072  at  18°.  S. 
(ether)  -27  at  18°.  S.  (chloroform)  4-58  at  18°. 
Formed  by  passing  H.^S  into  an  alcoholic  solu- 
tion of  the  hydrochloride  of  tetra-methyl-di- 
amido-benzophenone  imide  (auramine)  at  60° 
(Fehrmann,  20,  2857;  Baither,  B.  20,  1731, 
3289).  Formed  also  by  the  action  of  CS.^  on 
auramine  (Graebe,  B.  20,  3266).  Obtained  also 
from  CSCI2  and  dimethylaniline.  Ruby-red 
crystals,  with  blue  lustre.  Insol.  water  and 
light  petroleum,  si.  sol.  other   solvents.  Its 
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solutions  in  benzene  and  CS^  are  dark  red  with 
green  fluorescence. 

Reactions. — 1.  Hot  dilute  hydrochloric  acid 
gives  H;S  and  tetra-methyl-di-amido-benzophen- 
one.  —  2.  Water  at  120°  under  pressure  also 
forms  CO(CsH,NMe„),.— 3.  Boiling  concentrated 
nitric  acid  forms"  'CO(C„H,(NO,,),.NMe.NO,),,, 
whence  hydroxylamine  hydrochloride  forms 
CO(C,H,(N02),.NMeH)2  [c.  190°].— 4.  By  heat- 
ing with  excess  of  benzyl  chloride  it  is  converted 
into  CCL(CBHj.NMeJ;,  a  greyish-green  powder, 
decomposed  by  water  with  production  of 
CO(C|iHjNMe.,)„. —  5.  Aniline  hi/drochlortde  at 
150°  forms  phe'nyl-auramine  NPh:C(C,H.,NMe„)., 
[171°]. -6.  Phenyl-hydrazine  at  100°  forms 
CO(C,H,.NMe.),,.  Aiiiline  at  150°  also  forms 
this  ketone. — 7.  Hydroxylamine  gives  the  oxim 
of  tetra-methyl-di-amido-benzophenone. — 8.  Dis- 
tillation over  red-hot  zinc-dust  yields  di-methyl- 
aniline  and  tetra-methyl-di-amido-di-phenyl- 
methane.  -  9.  Acetyl  chloride  in  the  CS._,  solution 
forms  C|-H.,„N._,SAcCl,  which  forms  a  red  alco- 
holic solution  and  a  greenish-yellow  solution  in 
benzene.    It  begins  to  decompose  at  100 \ — ■ 

10.  Benzoyl  chloride  in  CS.^  forms  a  similar 
compound  C,;H.j|,N.,SBzCl,  which  is  insol.  water, 
but  decomposed   by    solution  in   alcohol.  — 

11.  Boiling  with  Ac.^0  and  NaOAc  forms 
C^.HigN^SO.,,  a  dark-grey  powder. — 12.  Metltyl 
iodide  appears  to  give  C|;H.,„N.^SMeI,  which 
forms  green  plates  with  coppery  lustre,  decom- 
poses at  108°,  and  yields  a  deep  bluish-green 
aqueous  solution  with  red  fluorescence.  It  dyes 
silk  green. — 13.  CSC1._,  acting  on  its  CSo  solution 
forms  a  black  powder,  probably  C|,H,„N,SCSClo. 
In  chloroform  solution,  CSCL,  forms  white  crusts 
of  CCl.,(C,H,NMe.,)„CHCl,. 

METHYL-AMiDO-THYMOftUINONE 
C,,H,5N0.,  i.e.  C,H,.C,HMe(NHMe)0,.  [74°]. 
From  methylamine  and  thyraofjuinone  in  alco- 
holic solution  (Zincke,  B.  14,  97).  Bark-violet 
laminfe  (from  very  dilute  alcohol).  Volatile 
with  steam.  M.  sol.  water,  v.  e.  sol.  alcohol. 
The  solutions  are  deep  violet.  Alcoholic  HCl 
converts  it  into  methylamine  and  oxythymo- 
quinone. 

Di-methyl-amido-thymoquinone  C|oH|,NO^ 
i.e.  G,H..C„HMe(NMe,,)0.„  Prepared  by  mixing 
dimethylamine  with  thymoquinone  in  alcoholic 
solution  (Schulz,  B.  10,  899).  Dark-coloured 
oil.  Volatile  with  steam.  Split  up  by  heating 
with  dilute  HCl  into  oxythymoquinone  and  di- 
methylamine. 

Di-methyl-di-amido-thymoquinone 
C,,H„N,0,  i.e.  G,H;.C„Me(NHMe),.02.  [203°]. 
Formed,  together  with  methyl-amido-thymo- 
quinone,  by  treating  a  cold  concentrated  alco- 
holic solution  of  thymoquinone  with  methyl- 
amine (Zincke).  Formed  also  by  the  action  of 
methylamine  on  di-bromo-thymoquinone.  Long 
rcddish-violet  needles  (from  alcoliol).  Decom- 
posed by  KOH  or  H.SO^  in  alcoholic  solution 
into  methylamine  and  di-oxy-thymoquinone. 

METHYL-AMIDO-TOLUENE    v.  Methyl- 

TOLUIDINE. 

Methyl-di-amido-toluene  v.  Methyl-tolyl- 

ENE-DIAMINE. 

Methyl-tri-amido-toluene  C,H,.jN3  i.e.  \ 
C,H,,Me(NH,),(NHMe).  The  hydrochloride  ' 
B"HjCl2aq  is  prepared  by  reducing  the  nitra-  I 
mine  of  di-nitro-methyl-o-toluidine  with  tin  and  | 


HCl  (Van  Romburgh,  R.  T.  C.  3,  400).  It  forms 
small  crystals. 

Di-methyl-amido-toluene  sulphonic  acid 
C,jH„NSO:,  i.e.  NMe,.C,H,Me.SO.,H  [2:1:4?]. 
Formed  by  heating  di-methyl-o-toluidine  (1  pt.) 
with  H.SOj  (4  pts.)  at  180°  to  210°  (Michler  a. 
Sampaio,  B.  14,  2108).  Large  glittering  prisms 
(from  water) ;  insol.  alcohol,  v.  sol.  hot  water. — • 
CaA'2  (dried  at  130°).  Nodules.— BaA'.^  (dried  at 
130°).  Laminte  ;  v.  sol.  hot  water.  —  ZnA'^: 
needles. 

TETRA-METHYL-DI-AMIDO-DITOLYL 

NMe,,.C,H,iMe.C,H3Me.NMe,.  Tetra  -  victhyl- 
tolidine.  [80°].  Formed  by  oxidising  di- 
methyl-o-toluidine  with  MnO^and  dilute  H^SO,,. 
Formed  also  by  methylation  of  di-amido-ditolyl 
(Michler  a.  Sampaio,  B.  14,  2170).  White 
plates;  sol.  ether  and  hot  alcohol,  insol.  water. 
— B"H,Cl2 :  white  needles.— B"H,PtCl, :  yellow 
crystalline  pp. 

Tetra-methyl-di-amido-ditolyl  C|sH.,jN.,  i.e. 
NMe,.C,H,Me.C,H3Me.NMe,,.  [190°].  "Formed 
in  small  quantity  by  heating  dimethyl-o-toluidine 
with  H,;SO^  (M.  a.  S.).  Long  needles ;  sol.  hot 
alcohol,  ligroin,  and  ether,  insol.  water.  Gives 
a  green  colouration  with  Fe..Cl^  and  yellow  colour 
with  CrO,. 

Tetra-methyl-di-amido-ditolyl  (?)C,8H.,,N..?.c. 
NMe,.C„H,,Me.C,H3Me.NMe,.  [57°].  Prepared 
by  heating  diraethyl-p-toluidine  with  H.SO^ 
(Michler  a.  Pattinson,  B.  14,  2107).  White 
needles ;  sol.  alcohol  and  ether,  insol.  water. 
— B"H.,Cl..PtClj. 

DI  -  METHYL  -  AMIDO  -  TOLYL  -  BTTTANE 
C,:,H,,N  i.e.  0^H,j.C,H3Me.NMe,,.  [251°].  From 
amido-tolyl-butane  and  Mel  (Ehront,  B.  17, 
2339).— BJI.PtCl,. 

DI  -  METHYI,  -  AMIDO  -  TOLYL  METHYL 
KETONE  G,,H,-NO  i.e. 

[l:2:5]C,H,(CH,)(NMe,).CO.CH.,.  [95°].  Flat 
yellowish  prisms ;  e.  sol.  alcohol,  ether,  and  hot 
water,  nearly  insol.  petroleum-ether.  Formed 
by  methylation  of  amido-tolyl  methyl  ketone 
(klingel,  B.  18,  2099). 

METHYL-a-AMIDO-M-VALERIC  ACID 
C„H,3N0,  i.e.  CH,.CH,,.CH,.CH(NIlMe).CO,H. 
Obtained  by  heating  butyric  aldehyde  with  cone, 
aqueous  HCy,  adding  methylamine,  and  heating 
again.  The  nitrile  then  separates  as  an  oil, 
I  which  is  hydrolysed  by  prolonged  boiling  with 
'  dilute  HClAq  (Menozz'i  a.  Belloni,  G.  17,  110). 
Long  glistening  needles  (containing  aq) ;  decom- 
posed partially  at  110°  with  formation  of  a  sub- 
limate. 

Salts. — CuA^2aq:  blue  prisms.— HA'HNO^: 
prisms,  v.  sol.  water. 

Methyl-o-amido-isovaleric  acid  C  H,.,XO,  i.e. 
(CH3),CH.CH(NHMe).C0,,H.  Formed  by  boiling 
o-bromo-isovaleric  acid  with  aqueous  methyl- 
amine (DuviUier,  C.  R.  88,  425  ;  A.  Ch.  [5]  21, 
1  434).  White  crystalline  powder;  v.  e.  sol.  water, 
m.  sol.  hot  alcohol,  insol.  ether.  Neutral  in  re- 
action. With  cyanamide  it  forms  a  creatinin 
C;H|3N,0,  crystallising  in  slender  needles,  v. 
sol.  boiling  alcohol  (Duvillier,  G.  R.  95,  450).— 
HA'HCI.  Crystallises  with  difficulty.  — 
H,A^H,SO,  :  prisms  ;  v.  sol.  water.  — 
H.\'HAuCi|  aq :  short  trimctric  prisms.  The 
copper  salt  forms  an  intense  blue  solution. 

Di  -  methyl  -  a  -  amido  -  isovaleric  acid. 
Metliylo-iodide    of    the    methyl  ether. 
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?r.CH(NMe3l).C0jMe.  Formed  by  heating  Mel 
(4  pts.)  with  zinc  amido-valerate  (1  pt.)  and  ZnO 
(1  pt.)  at  110°  for  16  hrs.  (Duvillier,  C.  B.  110, 
610).  Yields  {i'r.OH(NMe3Cl).CO,H},PtCl,4aq 
and  Pr.CH(NMe,Cl).C0.,HAuCl3. 

METHYLAMINE  CNH,  i.e.  CHj.NH,.  Mol. 
w.  31.  (-6°)  (Hofmann,  B.  22,  701).  S.G.  -  m 
■699.  H.F.p.  9,540.  H.F.v.  8,.380  (Thomsen,  Th.). 
H.C.  256,900  (Miiller,  Bl.  [2]  44,  609).  Heat  of 
neutralisation  by  HCl :  25,900  (Miiller,  A.  Ch. 
[6]  15,  531).    S.  (gas)  1150  at  12-5°  ;  950  at  25°. 

Occurrence. — 1.  In  bone  oil  (Anderson,  A.  80, 
44). — 2.  In  Mercurialis  annua  and  M.  pcrennis 
(Schmidt,  B.  10,  2226;  ^.193,73;  c/.  Eeichardt, 
Z.  1868,  734).— 3.  In  herring-brine  (iSooklisch,  B. 
18, 1922).— 4.  In  crude  wood  spirit  (G.  Williams, 
Chem.  Gaz.  1853,  409  ;  Commaille,  J.  1873, 686  ; 
Vincent,  C.  B.  77,  898).— 5.  In  the  product  of  the 
distillation  of  beet-root  molasses  (Duvillier  a. 
Euisine,  4.  Ch.  [5]  23,  317).— 6.  In  the  'yolk' 
or  '  siiint '  of  sheep.  When  an  aqueous  extract 
of  this  substance  is  allowed  to  stand  for  some 
time,  and  is  then  boiled,  it  gives  off  4  pts.  of  NH._,Me 
for  95  pts.  of  NH3  and  1  pt.  of  NMe^  (Buisine, 
C.  B.  104,  1292). 

Formation.~l.  Discovered  by  Wurtz,  who 
obtained  it  by  distilling  methyl  cyanate  (or 
cyanurate)  with  potash  {C.  B.  28,  223,  323  ; 

1.  Ch.  [3]  30,  443).— 2.  By  decomposing  methyl- 
Urea  with  potash  (Wurtz). — 3.  In  small  quantity, 
together  with  NHMe.^  and  NMe,,  by  heating 
ammonia  with  Mel  (Hofmann,  A.  79,  19). 
Formed  also  by  heating  the  methyl  ethers  of 
other  inorganic  acids  with  ammonia. — 4.  By 
heating  wood  spirit  with  ammonium  chloride  or 
iodide  at  300°  (Berthelot,  J.  1852,  651 ;  Girard, 
Bl.  [2]  24,  121 ;  cf.  Weith,  B.  8,  458).  By  heat- 
ing methyl  alcohol  (3  pts.)  with  NH.,C1  (2  pts.) 
and  HCl  (1  pt.)  at  207°  for  30  hours  Dusart  a. 
Bardy  converted  one-third  of  the  NH3  into 
NH.,Me  {C.  B.  74,  188) — 5.  By  heating  methyl 
alcohol  with  ammoniacal  ZnCI,  (Gasiorowsky, 
B.  17,  639). — 6.  By  heating  morphine  or  codeine 
with  KOH  (Wertheim,  A.  73,  210  ;  Anderson,  A. 
77,  374).— 7.  By  distiUing  glycocoll  with  BaO 
(Cahouis,  A.  109,  28).— 8.  By  the  action  of 
chlorine  on  theobromine  or  caffeine  (Eochleder 
a.  Hlasiwetz,  J.  1850,  434,  437). -9.  In  small 
quantity  by  reducing  HCy  with  zinc  and  dilute 
H,SO,  (Mendius,  A.  121,  129).— 10.  Bypassing 
a  mixture  of  HCy  and  hydrogen  over  platinum- 
black  at  110°  (Debus,  A.  128,  200].— 11.  By  re- 
ducing nitro-methane  with  iron  filings  and  dilute 
HOAc  (Preibisch,  J.  pr.  [2]  7,  480).— 12.  By 
digesting  di-methyl-uric  acid  with  HClAq  for 
several  hours  at  170°  (Hill  a.  Mabery,  Am.  2, 
810). 

Preparation. — 1.  By  distilling  methyl  cyan- 
urate with  aqueous  KOH  (Wurtz).  The  distillate 
is  received  in  dilute  HCl,  and  the  methylamine 
hydrochloride  dried  and  distilled  with  quicklime. 

2.  A  mixture  of  acetamide  (1  mol.)  and  bromine 
(1  mol.)  is  treated  in  the  cold  with  a  10  p.c. 
solution  of  KOH  till  nearly  decolourised.  The 
solution  of  methyl-bromo-amide  thus  obtained 
is  then  run  in  a  slow  stream  into  a  30  p.c.  solu- 
tion of  3  mols.  of  KOH  heated  to  60^-70°  and 
digested  for  10  or  15  mins.  till  decolourised. 
The  solution  is  then  boiled  and  the  methylamine 
received  in  HCl ;  the  yield  is  87  p.c.  of  the 
theoretical  (Hofmann,  B.  15,  765  ;  18,  2741).— 


3.  Methyl  nitrate  (1  mol.)  is  heated  in  closed 
vessels  at  100°  with  a  solution  of  ammonia 
(1  mol.)  in  wood  spirit.  Besides  the  nitrate  of 
mono-methyl-amine  there  is  formed  tetra-methyl 
ammonium  nitrate  together  with  small  quantities 
of  di-  and  tri-methylamine  nitrates.  At  the  end 
of  the  reaction  the  product  is  neutralised  with 
sulphuric  acid,  heated  to  evaporate  oiJ  the 
alcohol,  and  the  residue  decomposed  by  potash, 
and  the  bases  received  in  hydrochloric  acid. 
The  hydrochlorides  are  treated  with  absolute 
alcohol  to  remove  the  ammonium  chloride,  and 
again  decomposed,  the  bases  being  received  in 
sulphuric  acid.  The  sulphates  are  then  treated 
with  absolute  alcohol  in  which  mono-mcthyl- 
amine  sulphate  is  insoluble.  To  remove  the  last 
traces  of  impurities  the  insoluble  sulphate  is 
again  decomposed  and  converted  into  di-methyl- 
oxamide,  which  yields  on  decomposition  pure 
mono-methyl-amine  (Duvillier  a.  Buisine,  4.  Ch, 
[5]  23,  322  ;  cf.  Juncadella,  C.  B.  48,  342).— 4. 
By  the  action  of  tin  and  HCl  on  chloropicrin 
(Wallach,  A.  184,  51 ;  cf  Geisse,  A.  109,  282).— 
5.  By  heating  dry  ammonium  methyl-sulphate 
at  300°  and  distilling  the  product  with  potash 
(Milner  Morrison,  Pr.  E.  10,  275). 

Properties. — Colourless  gas  with  strong  am- 
moniacal odour.  Not  solid  at  —  75°.  Turns  red 
litmus  blue.  Fumes  strongly  with  HCl.  Eapidly 
absorbed  by  water  and  by  charcoal.  Of  all 
known  gases  it  is  the  most  soluble  in  water. 
Burns  in  air  with  livid  yellowish  flame  (differ- 
ence from  NH3).  The  aqueous  solution  of 
methylamine  is  extremely  caustic,  and  gives  off 
the  gas  when  boiled.  It  ppts.  metallic  salts,  for 
the  most  part  in  the  same  manner  as  ammonia. 
Zinc  hydroxide  is,  however,  soluble  in  a  large 
excess  of  methylamine.  With  cupric  salts  it 
gives  a  bluish-white  pp.  dissolving  in  excess  and 
forming  a  deep-blue  solution.  With  salts  of  Cd, 
Ni,  and  Co  it  forms  pps.  insoluble  in  excess 
(difference  from  NH.,).  It  ppts.  lead  nitrate  but 
not  lead  acetate.  With  mercurous  nitrate  it 
gives  a  black  pp. ;  with  HgCU  a  white  pp. ;  with 
AgNOa  it  gives  a  pp.  of  Ag„0  soluble  in  excess. 
It  dissolves  AgCl.  With  chloride  of  gold  it  gives 
a  brownish-yellow  pp.,  soluble  in  excess.  Platinic 
chloride  gives  a  yellow  crystalline  pp. 

Reactions.  —  1.  Passage  through  a  red-hot 
tube  converts  it  into  hydrogen,  CHj,  ammonia, 
and  HCy.  No  acetylene,  benzene,  or  CH^  is 
formed  (Muller,  Bl.  [2]  45,  438).  When  an 
aqueous  solution  of  methylamine  is  set  on  lire, 
HCy  is  found  in  the  residue  (Tollens,  Z.  [2]  2, 
516). — 2.  Heated ^oirt.ssi«7»  forms  hydrogen  and 
KCy. — 3.  Cyanogen  chloride  forms  methyl-cyan- 
amide  (Cahours  a.  Cloez,  G.  B.  38,  354). — 4. 
lodiueioi-ms  MeNL.— 5.  CO., forms  methylamine 
methyl-carbamate. — 6.  According  to  Berthelot, 
heating  with  saturated  HIAq  yields  ammonia 
and  CH4.— 7.  COCL,  yields  NHMe.COCl  [90°].— 
8.  Liquid  MeCl,  under  pressure,  forms  NMe,,Cl 
and  NMeHjCl  (Vincent  a.  Chappuis,  G.  B.  102, 
436).— 9.  MeBr  (Imol.)  in  MeOH  at  100°  forms, 
chiefly,  NMe|Br.  In  like  manner  Mel  forms 
NMe,I  (Duvillier  a.  Buisine,  C.  B.  90,  1426).— 
10.  Benzoic  aldehyde  added  to  aqueous  NMeHj 
forms  PhCH:NMe,  an  oil  (c.  180°)  which  yields 
benzyl-methylamine  (185°)  on  reduction  (Zaun- 
schirm,  A.  245,  281). — 11.  o-Oxy-benzoic  alde- 
hyde forms  C„H,NO  (229°)  (Dennstedta.  Zimmer- 
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manii,  75.21,  1553).  — 12.  '  Dicijanniniilohoiyotjl ' 
(if.  vol.  i.  p  155)  forms  small  needles  of 
C|„H,„N,,0  (Griess,  B.  18,  2-420). —13.  Dia^o- 
bcmcne  chloride  added  to  a  cool  33  p.c.  solution 
of  methylamine  forms  MeN(N.,Ph),.  [113°]  which 
crystallises  in  yellow  needles,  v.  sol.  ether,  m. 
sol.  alcohol.  It  is  reduced  by  Zn  and  HOAc  to 
methylamine  and  phenylhydrazine.  Boiling 
dilute  H^SO,,  gives  nitrogen,  aniline,  MeOH, 
phenol,  and  some  PhN.,C^H|NH.,  (Goldschmidt 
a.  Badl,  B.  22,  934)".  —  14.  o-Diazo-anisola 
chloride  forms  yellow  needles  of  the  compound 
MoN(N,.C„H,OMe),  [141°]  (G.  a.  B.).— 15.  p-Di- 
azo-a)iisole  chloride  forms  MeN(N,^C^HjOMe),_, 
[112°]  (G.  a.  B.). — 16.  p-Diazo-tolue)ic  chloride 
forms  MeN(N,C„H,Me),,  [147°]. 

Salts . — B'HCl.  Large  deliquescent  lamina? 
(from  water),  may  be  sublimed.  Sol.  alcohol,  in- 
sol.  CHCl.,. — B'HAuCl,  aq.  Trimetric  crystals 
(Topsoe,  /.  1883,  G18).— B'HAuCl,.  Monoehnic 
(T.).  —  B'..H.,PtCl„.  Golden  hexagonal  scales 
(Liidecke,  J.  1880,  511).  S.  2  at  14°.  Insol. 
alcohol,  not  decomposed  by  boiling  water  (De 
Coninck,  Bl.  [2]  45,  131).— B',,H,Cl,PtBr^.  Scar- 
let crystals  (Maly  a.  Hinterberger,  ilf.  3,  89).— 
B'.PtClj.  Insoluble  green  powder.— B',,PtCl.,. 
V.  e.  sol.  water. — B'„H,IrCl„.  Small  hexagonal 
brownish-black  plates  (Vincent,  Bl.  [2]  43,  154). 
— B',H,Eh.,Cl,,  (Vincent,  C.  R.  101,  322).— 
B'.,H..HgCl|.  Monoolinic  crystals,  v.  sol.  water. 
— B'HHgClj.  Ehombohedral  crystals  (T.).— 
B',H,CuCl^.  Trimetric  crystals.— B',H,PdCl.,.— 
B'HBr.  Large  deliquescent  plates  (from  alcohol), 
V.  sol.  water  and  alcohol. — B'HI. — B'sHjI.SBil,. 
Scarlet  pp.  (Kraut,  A.  210,  312).— B',H.,l32BiI,. 
Crystalline  pp.  (K.).— B'HNO^.  Elongated  tri- 
metric prisms.  Deliquescent,  v.  sol.  water,  si. 
sol.  cold  alcohol.  [100°]  (Franchimont,  R.  T.  C. 
2,  338). — B'„H„SO,.  Deliquescent  needles,  insol. 
alcohol. — B'HMeSOj.  Crystals,  v.  e.  sol.  water 
(Claesson  a.  Lundvall,  B.  13,  1701).— B'HVO^ 
(Bailey,  C.  J.  45,  692).— B'HVO,  iaq.  Colourless 
acicular  crystals  (Ditte,  C.  R."  104,  1844).— 
B'..(PI.,0)(V.,0,,).,  4aq.  Yellow  powder  (D.).  — 
B',(H,0),(V,,Oj3  3aq  (B.).— B',,H,,CO:,.  Formed, 
together  with  methyl-carbamic  acid  NMeH.CO.H, 
by  decomposing  CaCO.,  with  methylamine  hydro- 
chloride. Deposited  in  crystals  from  the  liquid 
distillate.  —  B'.fl.^CjO,,.  Prisms,  v.  sol.  water, 
insol.  alcohol. — Benzene  sulphonate  [147°] 
(Norton  a.  Westenhoff,  Am.  10, 129).  -Valerate 
NH,,Me2CMe,C0,H  ?  [81°].  (175°).  From 
NPL.Me  and  tri-methyl-acctic  acid  at  150° 
(Franchimont  a.  Klobbie,  R.  T.  C.  6,  234). 

Acetyl  derivative  C.,H.NO  i.e.  NMeAcH. 
Methyl-acctamide.  [28°].  (206°).  From  EtOAc 
and  aqueous  methylamine  at  150°  (Hofmann,  B. 
14,  2725).  —  NMeAcHHNO,.  [58°].  Large 
hygroscopic  crystals  (Franchimont,  R.  T.  C.  2, 
341). 

Di-acetyl  derivative  C,,H,,NO.,  i.e. 
NMeAc,.    (192°).    A  product  of  the 'action  of 
Ac.O  onmethyl-acetyl-urea  (H.).  Liquid,  miscible 
with  water.    Split  up  by  HCl  into  methylamine 
and  acetic  acid. 

Tri-chloro-acctyl  derivative 
CCl3.CO.NHMe.  [106°].  From  CCl,CO,Et  and 
aijueous  methylamine  (Franchimont  a.  Klobbie, 
R.  T.  C.  6,  234).  White  crystals,  si.  sol.  water 
and  ether.  Slowly  attacked  by  pure  HNO;,,  which 
gives  oli  N^O. 


Valcryl  derivative  CMe,.CO.NHMe. 
[91°].  (204°).  V.D.  3-98.  From '  Me,C.COCl 
and  NH.Me.  Methylamine  and  Me3C.C0.,Me 
yield  only  (Me:,C.CO.,H),NH,Me.  V.  sol.  water 
and  alcohol  (F.  a.  K.).  Pure  HNO3  gives  off 
N.O. 

Heptoyl  derivative  C,.H|3.C0.NHMe. 
[9°].  (266°).  S.G.  li  -895.  Thick  liquid  (F. 
a.  K.). 

Benzoyl  derivative  C.H^.CO.NHMe. 
[78°].  Crystallises  from  alcohol  (Eomburgh, 
R.  T.  C.  4,  388). 

o-Aviido -benzoyl  derivative 
CJI,(NH,).CO.NHMe.  [80°].  From  isatoic 
acid  and  methylamine  solution  (Weddige,  J.  pr. 
[2]  36,  150).  Thick  prisms  (from  benzene),  v. 
e.  sol.  alcohol  and  ether,  sol.  hot  water.  Ac.,0 
gives  C,H,(NHAc).CO.NHMe  [172°].  BzCl  forms 
C,H,(NHBz).CO.NHMe  [181°]  (Kiirner,  /.  pr.  [2] 
36,  159). 

Other  alkoyl  derivatives  are  described 
under  the  acids  from  which  they  are  derived. 

Methyl-di-chloro-amine  CH3.NCI,.  (60°  un- 
cor.).  Pungent  yellow  liquid  (Kiihler,  B.  12, 
770). 

Methyl-di-bromo-amine  CH3.NBr^.  Formed 
by  the  action  of  bromine  and  potash  on  methyl- 
■  amine  hydrochloride  (Hofmann,  B.  15,  767). 
Extremely  pungent  liquid.  Slowly  converted 
into  methylamine  by  HCl. 

Methyl-di-iodo-amine  CH,,.NI,.  Formed  by  the 
action  of  iodine  ou  aqueous  methylamine  (Wurtz, 

A.  Gh.  [3]  30,  455).  Prepared  by  adding  iodine 
(Ig.)  and  water  (50  g.)  to  methylamine  hydrochlor- 
ide, and  then  adding  aqueous  NaOH  (Baschig,^4. 
230,221).  Brownish-red  pp.;  quickly  becoming 
brick-red.  Completely  soluble  in  aqueous  HCl, 
soon  decomposing  into  methylamine  and  ICl. 
Ammonia  forms  NMeH._,  and  NHL.  Cold  potash 
dissolves  it,  forming  methylamine,  KIO3,  and  KI. 

Methyl-nitro-amine  CH3.NPI.NO,.  [38°]. 
Obtained  by  treating  methyl  chloroformate  with 
methylamine,  nitrating  the  resulting  methyl 
methyl-carbamate  CH3NH.CO.OMe,  and  boiling 
the  product  with  ammonia  (Franchimont  a. 
Klobbie,  R.  T.  C.  7,  354  ;  8,  297).  Formed  also 
by  decomposing  NO,.NMe.CO.CO.NMe.NO,  with 
aqueous  ammonia.  Colourless  needles,  sol.  alco- 
hol. Strongly  acid  in  reaction.  Converted  by 
KOH  and  Mel  into  crystalline  Me.N.NO,.— 
KMeN.NOo.  Slender  needles,  sol.  alcohol  and 
water. 

Dimethylamine  C,H,N  i.e.  (CH3),,NH.  Mol. 
w.  45.  (7-2°)  (Hofmann,  B.  22,  702).  S.G. 
•687.  S.V.  152-4  (Kamsay).  H.F.p.  12,720  (Thom- 
sen) ;  3,500  (Muller,  Bl.  [2]  44,  609).  H.F.v.  10,980 
(Thomsen,  Th.).  H.C.  42,600  (M.).  Heat  of 
neutralisation  (by  HCl) :  23,980  (Miiller,  A.  Ch. 
[6]  15,  531). 

Occurrence. — In  herring-brine  (Boeklisch,  15. 
18,  1924). 

Formation. — 1.  One  of  the  products  of  the 
action  of  Mel  on  ammonia  (Hofmann). — 2.  A 
mixture  of  mono-,  di-,  and  tri-  methyl-amine  is 
obtained  by  heating  methyl  alcohol  with  ammo- 
niacal  ZnCL  at  200°-220°  (Merz  a.  Gasiorowski, 

B.  17,  639). — 3.  In  small  quantity  by  heating 
the  sulphite  of  aldehyde-ammonia  in  a  sealed 

I  tube,  or  by  distilling  it  with  lime  (Petersen,  A. 
I  102,  317). 
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Preparation. — 1.  The  mixture  of  iodides  ob-  ! 
tained  by  heating  ammonia  with  Mel  is  distilled 
with  potash,  and  the  evolved  bases  dried  by  KOH 
and  condensed  by  a  freezing  mixture,  the  bases 
NMe,,  NMe.,H,  and  NMeH,,  being  separated  by 
means  of  oxalic  ether  (Hofmann,  Pr.  12,  380). — 

2.  The  bases  obtained  from  MeBr  and  NH,,  are 
treated  with  nitrous  acid,  and  the  dimethyl- 
nitrosamine  decomposed  by  HCl  and  distilled 
over  sodium  (Hofmann). — 3.  Nitroso-dimethyl- 
aniline  hydrochloride  (2  pts.)  is  boiled  with  water 
(90  pts.)  and  aqueous  NaOH  (10  pts.  of  S.G. 
1-25)  (Baeyer  a.  Caro,  B.  7,  9(54  ;  8,  616). 

Properties. —  Highly  alkaline  liquid  or  gas. 
Has  not  been  solidified.  If  to  an  alcoholic  solu- 
tion of  the  base  picryl  chloride  C^Hj(N0j3Cl  be 
added,  and  then  HjSOj  followed  by  water,  there 
is  formed  a  characteristic  yellow  pp.  of  tri-nitro- 
di -methyl-aniline  (Van Eomburgh,B.  T.  C.  2,106). 

Reactions. — 1.  MeCl  forms  only  NMe|Cl  and 
NMcHHCl  (Vincent  a.  Chappuis,  C.  B.  102, 
436).— 2.  S0.,C1,  forms  oily  NMe,.SO.,Cl  (183°- 
187°)  and  Sd,(NMe,,),  (Behrend,  B.  14,  1810).— 

3.  Cyanamide  heated  with  NHMe.,at  110°  forms 
di-methyl-guanidine  (Tatarinoft,  0.  R.  89,  608). 

4.  p-Diazotoluene  chloride  forms  NMe.,.N2C,Hj 
[46°]  (Goldschmidt  a.  Badl,  B.  22,  935).' 

Salts.— B  HCl.  V.  sol.  chloroform  (differ- 
ence from  NH,C1  and  NMeH.,Cl  (Behrend,  B.  15, 
1611;  A.  222,  119).— B'HAuCl.,.  Monoclinic 
needles.  —  B'2H,PtCl,;.  Trimetric  needles.  — 
B'„H.,IrClj.  Trimetric  ootahedra;  a:h:c 
=  l-9'69:l:l-954  (Vincent,  Bl.  [2]  43,  154).— 
B'sEhoCl,.,  3aq.  Large  dark  garnet-red  prisms 
(Vincent,"  BZ.  [2]  44,  613;  0.  R.  101,  322).— 
B^.H^HgClj.  Monoclinic  crystals  (Topsoij,  J. 
1883,  618).-B'HHg.,Cl5.  Monoclinic  crystals 
(T.).  —  B'.,H„Hg-,Cl,.,'  Triclinic  crystals.  — 
B'.,H.,SnCl„.  Trimetric  tables  (Hjortdahl,  /. 
1882,  474).— B',H3CuCl5.— B',,H.,CuClj.  Crystals. 
— B'HCuCl,.  Monoclinic  crystals  (T.).— B'HBr. 
— B'^H^PtBrs.  Trimetric  needles.  -B',H,I,3Bil3. 
—WJl.J.^2Bil^  (Kraut,  A.  210,  314).— B'HNO^. 
[74°].  Long  hygroscopic  needles  or  prisms.  V. 
sol.  alcohol  (Franchimont,  B.  T.  C.  2,  338;  3, 
229).  Decomposed  by  heat,  yielding  nitrogen, 
CO„and  dimethylamine  (Eomburgh,  B.  T.  C.  5, 
246).-B'HVO.,  (Bailey,  C.  J.  45,  693).— 
B'.|(H20),(V.,0-,)3  4aq.— Benz ene  sulphonate 
[110°]  (Norton,  .Iw.  10, 129).-j3-Toluene  sul- 
phonate [78°]  (N.). 

Acetylderivative  NMe.^Ac.  (166°).  S.G. 
—  -941.  From  dimethylamine  and  AcGl dissolved 
in  ether  (Franchimont,  R.  T.  C.  2,  121,  342). 
Colourless  liquid.  Fuming  HNO3  forms  in  the 
cold  NMe,.NO,,  [57°]. 

Tri-chloro-acetyl  derivative 
CClj.CO.NMe.,.    [104°]  (C).    S.G.  '-^  1-441  (F.  a. 
K.).  From  CCI3.CO.GCI3  and  NMej  (Cloez,  4.  C/i. 
[6]  9,  145). 

Heptoyl  derivative  C^Hn.CO.NMej. 
(243°).  S.G.  15  -894.  Solidifies  below  -10° 
(Franchimont  a.  Klobbie,  R.  T.  C.  6,  249).  With 
HNO3  it  gives  di-methyl-nitro-amine. 

Valeryl  derivative  CMe^.CO.NMej. 
(185°).  S.G.  1^  -912.  Liquid,  v.  sol.  water.  Not 
solidified  at  -17°.  HNO3  (S.G.  1-52)  forms 
NMe^.NO,. 

Benzoyl  derivative  C^Hj.CO.NMe^. 
[42°].  (256°  uncor.).  Crystals,  v.  sol.  water. 
Split  up  by  aqueous  HCl  at  200°  into  HOBz  and 


HNMe.,  (Kallmann,  B.  9,  846).  Cone.  HNO, 
gives  C,H^(N0,).C0.NMe2  (Eomburgh,  B.  T.  C. 
4,385).  With  "COCU  it  forms  deliquescent  crys- 
tals of  C„H,.CCl2.NMe,  [36°]  decomposed  by 
water  into  HCl  and  C.Hj.CO.NMe^. 

Di-methyl-iodo-amine  NMejI.  From  '  di- 
methylamine, iodine,  and  NaOH.  Pale-yellow 
pp.,  which  rapidly  decomposes  (Easchig,  A.  230, 
223). 

Dimethylnitrosamine  NMe,NO  (148°  at 
725  mm.).  Formed  by  treating  an  aqueous  solu- 
tion of  dimethylamine  hydrochloride  with  potas- 
sium nitrite  (E.  Fischer,  B.  8,  1587  ;  Eenouf,  B. 
13,  2169).  Yellow  oil.  Volatile  with  steam.  Ee- 
duced  by  zinc-dust  and  HOAc  to  di-methyl- 
hydrazine.  Decomposed  by  boiling  HCl  into 
NMbjH  and  nitrous  acid. — B'HCl :  white  needles, 
decomposed  by  water  or  alcohol. 

Di-methyl-nitro-amine  NMe,,.N02.  [57°]. 
From  NMeAc  and  HNO3  (Franchimont).  Large 
crystals. 

Di-methyl-amine-tri-bromide  Me^NBrs  2aq  or 

^^-^  N  <^|q|j^  •   Formed,  as  a  yellow  pp.,  on 

adding  an  excess  of  bromine-water  to  a  cold  solu- 
tion of  dimethylamine — 2Me,,NH  -1-  4Br  -t-  2H  .0 
=  C,H,„NBrA  +  Me,NH,Br.  Yellow  powder.  Sol. 
alcohol  and  ether,  v.  si.  sol.  water.  It  is  very  un- 
stable :  on  keeping  over-night  in  a  closed  vessel 
it  liquefies  to  a  brown  liuid  containing  free 
bromine ;  but  under  water  it  can  be  kept  for 
several  days.  Alkalis  and  acids  decompose  it  at 
once ;  thus  HCl  gives  dimethylamine  hydrochlor- 
ide according  to  the  equation  CHmBrjNG.,  -i-  2HC1 
=  Me  ,NH,HCl  f  3Br  +  C\  +  21i..O  (Easchig,  B.  18, 
2249). 

Trimethylamine  CjHgN  i.e.  NMe3.  Mol.  w. 
59.  (3-6°).  S.G.  -662  (Hofmann,  B.  22,  703). 
H.F.p.  15,870  (Thomsen,  Th.) ;  14900  (Miiller,  Bl. 
[2]  44,  609).  H.F.v.  13550.  H.C.  577,600  (M.). 
Heat  of  neutralisation  (by  HCl)  17,900  (Miiller, 

A.  Ch.  [6]  15,  531). 

Occurrence.  —  In  herring-brine  (Hofmann, 
a.  J.  5,  288;  cf.  Wertheim,  J.  1851,  480).  In 
the  flowers  of  Cratcegus  oxyacantlia  (Wicke,  A. 
91,  121),  C.  monogyna,  Pyrus  aucuparia,  and  P. 
communis  (Wittstein,  J.  1854,  479).  In  the 
stinking  goosefoot  {Chcnopodium  vulvaria)  (Des- 
saignes,  J.  1851,  481) ;  in  Arnica  montana 
(Hesse,  J.  1864,  458) ;  and  in  the  seeds  of  the 
beech  (Brandl  a.  Eakowiecki,  J.  1864,  607). 
It  also  occurs  in  Mercurialis  annua  (E.  Schmidt, 

B.  10,  2226).  In  human  urine  (Dessaignes,  A. 
100,  218),  and  in  calves'  blood  which  has  stood 
12  hours  (Dessaignes,  Ph.  [3]  32,  43).  In 
ergot  of  rye  (Walz,  J.  1852,  552 ;  Eithausen,  Bi'p. 
chim.pur.  1863,  420;  cf.  Brieger,  H.  11,  184). 
In  small  quantity  in  guano  (Hesse,  J.  1857, 
402).  In  bone  oil  (Anderson,  A.  80,  51). 
According  to  Ludwig  (^.4,96)  it  occurs  in  small 
quantity  in  several  Austrian  and  Hungarian 
wines.  In  the  product  of  the  destructive  distil- 
lation of  putrid  brain  (Selmi,  G.  6,  468)  and  of 
beet-root  molasses  (Vincent,  C.  R.  84,  1139  ;  85, 
667  ;  J.  Ph.  [4]  30,  132  ;  Eoscoe,  C.  N.  39,  107). 
In  the  putrefaction  of  yeast  (A.  Miiller,  J.  1857, 
402)  and  of  wheat  dough  (Sullivan,  1858, 231). 
In  most  of  the  cases  here  mentioned  the  tri- 
methylamine is  probably  obtained  from  betaine, 
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nnLirinc,  or  lecithin,  either  by  i^utrcfactive  de- 
composition or  iu  the  chemical  treatment. 

Formation. — 1.  Together  witli  NMeH.,  and 
NMe,,H  by  the  action  of  ammonia  on  Mel,  and 
separated  by  treatment  with  oxalic  ether,  with 
which  it  does  not  react  (Hofmann,  C.  J.  4,  304). 
2.  By  the  distillation  of  NMe,OH  (Hofmann, 
A.  <J3,  3'25).— 3.  By  heating  narcotine  with  KOH 
at  280'^  (Wertheim,  A.  73,  208).— 4.  By  heating 
extract  of  calamus  root  with  alkali  (Thorns,  B. 
21,  iyi2). —  5.  By  passing  coal  gas  through 
heated  zinc-dust  (Williams,  C.  N.  51,  15). 

Preparation. —  1.  The  residues  in  the  pre- 
paration of  sugar  from  beet-root  are,  after  fer- 
mentation, subjected  to  dry  distillation.  The 
aqueous  portion  of  the  distillate  is  neutralised 
by  HoSOj,  ammonium  sulphate  separated  by 
crystallisation,  and,  after  evaporation,  the  tri- 
methylamine  expelled  by  an  alkali.  Commercial 
trimethylamine  still  contains  methylamine, 
ethylamine,  dimethylamine,  propylamine,  and 
isobutylamine.  The  proportion  in  which  these 
bases  are  present  varies  greatly  in  different 
samples.  To  the  aqueous  solution  of  the  bases 
oxalic  ether  is  added,  the  primary  bases  being 
ppd.  as  di-alkyl-oxamides.  The  mother-liquor  is 
distilled  with  addition  of  KOH  and  the  dry  bases 
dissolved  in  absolute  alcohol.  Oxalic  ether  is 
then  added  to  the  alcoholic  solution,  when  the 
diamines  are  converted  into  di-alkyl-oxamic 
ethers,  and  the  trimethylamine  can  be  obtained 
by  distillation  (Vincent,  C.  R.  89,  238,  788; 
Duvillier  a.  Buisiue,  C.  R.  89,  48,  709;  92,  2.j0; 
A.  Ch.  [5]  23,  298  ;  cf.  Eisenberg,  B.  13,  1009). 
2.  Perfectly  p\ire  trimethylamine  is  obtained  by 
distilling  NMe^OH  and  rectifying  over  sodium 
(Hofmann,  B.  22,  099). 

Properties. — Gas  with  ammoniaoal  and  fishy 
odour.  Kemains  liquid  at  —75'.  V.  e.  sol. 
water.  When  an  acpieous  solution  is  strongly 
cooled  a  hydrate  NMe.|7aq  [4-3°]  separates. 

Reactions. —  1.  KMnOj  oxidises  it  to  CO.,  and 
oxalic  acid  (Wallach  a.  Claisen,  B.  8,  1237).— 
2.  At  a  red  heat  it  is  converted  into  HCy  and 
NH^Gy  (Willm,  Bl.  [2]  41,  449).  Passed  with 
hydrogen  through  a  red-hot  tube  it  yields  NH3, 
cyanogen,  hydrocarbons,  and  CH,(NMe.,).,  (Ro- 
meny,  B.  11,  835).— 3.  CS.,  forms  NMe,,CS,, 
crystallising  in  white  needles  [125''].  This  body 
is  m.  sol.  chloroform  and  dilute  alcohol,  nearly 
insol.  absolute  alcohol,  CS.,,  and  benzene.  It 
splits  up  into  its  components,  even  at  ordinary 
temperatures,  but  with  dilute  HCl  it  forms 
NMe3CS.,HCl  and  (NMe,,CSj).,H.,Cl3.  Cone.  HClAq 
splits  it  up  into  its  components.  Phosphoric 
acid  forms  (NMe,CS,,).,H.,PO,  (Bleunard,  C.  R. 
87,  1040). -  4.  Gli/col  cJdorhiidrin  forms  neur- 
ine  chloride  NMe,.ClCH.,.CH,OH.— 5.  Chloro- 

acetic  acid   forms  betaine   CH.^<^^j?q^^^0. — 

6.  Diehlorhydrin  of  glycerin  forms  '  sepine ' 
chloride  C,,H,Cl(OH).NMe,Cl  and  '  aposepine  ' 
chloride  C,H,(OH)(NMe,,Cl).,  (Niemikovitch, 
M.  7,  249).  —  7.  He.ra-cliloro-acetone  forms 
CCl,.CO.NMe.,  [104°]  (Cloez,  A.  Ch.  [0]  9,  145). 
8.  When  heated  with  aniline  hydrochloride  it 
yields  a  distillate  of  methyl-aniline. 

Salts.— B'HCl :  decomposes  at  285°,  giving 
off  NMCj  and  MeCI,  and  leaving  mono-  and  di- 
methylamine hydrochlorides.    At  305°  ammonia 


and  methyl  chloride  are  given  off  from  the 
residue,  and  at  325°  the  whole  has  sublimed,  the 
sublimate  consisting  of  NH|C1  and  methyl- 
amine hydrochloride.  This  decomposition  may 
be  utilised  for  the  manufacture  of  MeCl  (Vincent, 
C.  R.  84,  1139  ;  85,  G66).— B'HBr:  decomposed 
between  230°  and  300°  into  NMe.,,  ammonia,  and 
MeBr.  —  B'HI:  white  scales,  decomposed  be- 
tween 210°  and  280°  into  NMe.,,  ammonia,  Mol, 
and  a  residue  of  NMeJ.--B'.,H.,PtCl„ :  orange 
regular  crystals  (Liidecke,  J.  1880,' 512  ;  Topsoe, 
J.  1883,  618).  S.  (alcohol)  -0302.  More  soluble 
than  the  di-  and  still  more  so  than  the  mono- 
methylamine  platinochloride  (Eisenberg,  A.  205, 
139).  — B'.^H.^IrCls :  reddish-brown  octahedra 
(Vincent,  Bl.  [2]  43,  155).— B'HAuClj :  yellow 
monoclinic  crystals.  V.  si.  sol.  water,  sol.  alco- 
hol. [220°]  (Hesse, /.23r.71, 480;  Zay,  G.  13,420). 
— B',,H„Rh.,Cl,,  9aq  (Vincent,  C.  R.  101,  322).— 
B'HCdCl.,:  trimetric  crystals  (Hjortdahl,  /.  1882, 
475). — B'.,H.,HgClj :  monoclinic  crystals  (T.). — 
B  HHgClj":  rnonoclinic  crystals  (T.).— B'HHg._,Cl5: 
triclinic  crystals  (T.). — B'HHg  Cl,,  :  rhombo- 
htdra  (T.). — B'HCuCl,  2aq  :  monoclinic  crystals. 
—  B'HCdBr^:  six-sided  hexagonal  prisms. — 
B'._H,PtBr,.-B',H,I,,3BiI,.— B'3HJ32BiI,  :  six- 
sided  crimson  plates  (Kraut,  A.  210,  316). 
— B'HNO.,.  [153°].  Longneedlesorprisms, v.sol. 
hot  alcohol  (Franchimont,  R.  T.  C.  2,  338).— 
B'.,H.,S0^A1.,(S0 ,).,  24aq.  [100°.]  Large  crystals 
(Reckenschufs,  4.83,343).-B',,(H,,0).,(V.,0-").  7aq 
(Bailey,  C.  J.  45,  692).— B'H.,C.,b, :  plates 
(Loschmidt,  1865,  375). — Benzene  sul- 
phonate  [89°]  (Westenhoif,  Am.  10,  129). 

Tetra-methyl-ammonium  hydroxide  NMciOII. 
Heat  of  7mitralisatioii  (by  HCl)  27,900  (Miiller, 
A.  Ch.  [6]  15,  531).  Obtained  by  digesting 
NMe,I  with  moist  Ag.,0  (Hofmann,  Tr.  1850,  93  ; 
C.  J.  4,  321).  White  crystalline  deliquescent 
mass,  V.  e.  sol.  water.  Absorbs  CO,^  with  avidity. 
Its  solution  is  strongly  alkaline  and  caustic. 
Decomposed  by  heat  into  NMe.,  and  MeOH  (Hof- 
mann, B.  14,  494).  Neutralises  acids,  forming 
the  following  salts. 

Iodide  NMe,I.  S.G.  1'827 ;  ^  1-831 
(Clarke,  Am.  S.  [3]  16,  401).  The  chief  product 
of  the  action  of  Mel  on  ammonia  and  on  mono-, 
di-,  and  tri-  methylamine.  Best  obtained  by 
heating  a  solution  of  NH.,  in  methyl  alcohol 
with  Mel  at  100= -120°  (Lawson  a.  Collie,  C.  J. 
53,  624).  Dimetric  prisms  (from  water).  SI. 
sol.  water,  almost  insol.  alcohol,  insol.  ether. 
Decomposes  at  a  dull  red  heat  into  NMe,  and 
Mel.  Unites  with  iodoform  forming  red  crystals 
of  NMe|I2CHl3.  When  heated  with  liquefied 
NH.,,  in  which  potassium  has  been  dissolved, 
the  products  are  KI,  NMe.,,  and  ethane 
(Thompson  a.  Cundall,  C.  J.  53,  761).  Unites 
with  halogens,  forming  NMCiL,  (Welzien,  A. 
91,  41;  99,  1),  NMeJ-  [130^],  NMe.I,  [110°] 
(Geuther,  A.  240,  68),  NMe,I,„  NMe,ICl.„ 
NMe,I01„  (NMe,I).,Cl„  (W.),  NMe,IBr.,  [190°] 
(Dobbin  a.  Masson,  C.  J.  49,  851),  and 
NMe,ICl.,  [216°-220°].  The  compound  NMeJ^ 
is  converted  by  ammonia  into  NMe^IjNHL,  a 
dark-coloured  explosive  body  (Stahlschmidt,  P. 
119,  421).  — NMe.Hglj  :  small  light-yellow 
prisms,  m.  sol.  alcohol.— (NMe, I).,3HgI.^ :  lemon- 
yellow  scales  (Ilisse,^.  107,  223). --'(NMe,I).,215iL, : 
amorphous  scarlet  pp.  (Kraut,  A.  210,  31()). — 
NMe^IHgCy.^ :  white  crystals.    On  heating  for  a 
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long  time  at  200°  it  is  converted  into  the  isomeric 
NMe^CyHglCy  (Claus  a.  Merck,  B.  16,  2738). 

Bromide  NMe,Br.  S.  55-26,  at  15°.  Ob- 
tained by  neutralising  the  hydroxide  by  HBr. 
Very  deliquescent  needles.  Dissociates  at  360° 
into  NMe3  and  MeBr  (Lawson  a.  Collie,  C.  J.  ■'>?>, 
62.5).  Forms  crystalline  compounds  with  the 
halogens  (Dobbin  a.  Masson,  C.  J.  49,  848).— 
(NMejBr)„PtBr, :  regular  octahedra  (Topsoe). 

Chloride  NMe.Cl.  H.F.  27,500  (Miiller,  Bl. 
[2]  44,  192).  Deliquescent  crystals.  Decom- 
posed above  360°  into  NMe^  and,  doubtless, 
MeCl  (L.  a.  C.).— (NMe.|Cl)2HgCl,. :  tvimetric 
crystals  (T.).— NMe4C15HgCl., :  rhombohedra.— 
(NMe,Cl)2CuCl,:  trimetriccrys'tals.— NMe^AuClj: 
dimetric  crystals. 

Fluoride  NMe4P.  Prom  the  hydroxide  and 
HF.  Radiating  crystals.  Decomposes  at  180° 
into  NMe.,  and  MeF  (L.  a.  C). 

Nitrate  NMe^NO,.  S.  (94  p.c.  alcohol)  3  at 
11°.  Obtained,  together  with  NMeH^NOj, 
NMe,,H,,NO„  and  NMe^HNOj  by  heating  methyl 
nitrate  with  NH.,  dissolved  in  MeOH  (Duvillier  a. 
Buisine,  C.  R.  90,  872).  The  di-  and  tri-  methyl- 
amine  are  formed  in  very  small  quantity  (Duvil- 
lier a.  Malbot,  C.  R.  100,  177).  Formed  also  by 
treating  NMcjI  with  AgNO,  (Lawson  a.  Collie, 
C.  J.  53,  628).  Needles  or  plates,  v.  sol.  water,  si. 
sol.  cold  alcohol.  Not  attacked  by  boiling  KOHAq. 
Above  300°  it  yields  NMBj,  formic  acid,  MeNO.,, 
and  NO  (L.  a.  C). 

Nitrite  NMe,NO,.  From  NMeJ  and  AgNO^. 
Deliquescent  crystals.  Decomposed  above  300° 
into  NMe^,  MeNO,,  Me^O,  NO,  and  oxygen  (L.  a. 
C). 

Sulphate  (mie,),SO,.  [280°].  Deliques- 
cent crystals.  Decomposed  above  280°  into 
NMe,  and  NMe.|SOjMe,  which  then  undergoes 
further  decomposition  (L.  a.  C). 

Chromates  (NMeJ-.CrO^ :  yellow  trimetric 
crystals,  v.  e.  sol.  water  (Hjortdahl,  J.  1882,  475). 
— (NMej)oCr.^O, :  orange  trimetric  tables,  v.  sol. 
water. 

Sulphite  mie,SO,B.xa.q.  [180°].  Decom- 
poses above  300°,  yielding  NMBj,  SO^,  MeOH, 
and  other  products  (L.  a.  C). 

Sulphydrate  NMe^SH.  Very  deliquescent. 
Decomposes  above  200°  into  NMe^  and  MeSH. 

Phosphate.  From  NMeJ  and  Ag,,POj. 
Forms  a  strongly  alkaline  solution.  Decomposed 
at  a  high  temperature  into  NMe^,  methyl  alco- 
hol, and  HPO3  (L.  a.  C). 

Vanadate  NMe,V03  (Bailey,  C.  J.  45,  693). 

Carbonates  NMe^.C0,,H.  H.F.  20,870 
(Miiller).  Obtained  by  saturating  a  solution  of 
the  base  with  CO,  (L.  a.  C).  Deliquescent  crys- 
tals, decomposing  above  180°  into  NMe.,,  methyl 
alcohol,  and  CO,.— (NMeJ^CO^.  H.F.'  19,10'0. 
Obtained  by  acting  on  NMeJ  (2  mols.)  with 
Ag-.COj  AAg„0  (Miiller,  Bl.  [2]  44,  191). 

Oxalate  (NMej),CA.  Formed  from 
NMcjOH  and  oxalic  acid,  or  from  NMeJ  and 
silver  oxalate.  Deliquescent  crystals,  decom- 
posed above  360°  into  NMe3  and  methyl  oxalate, 
the  latter  being  further  resolved  into  Me,0,  CO, 
and  COj. 

Cyanide  NMe^Cy.  Prisms.  Sublimes  at 
226°.  V.  sol.  water,  m.  sol.  alcohol,  insol.  ether 
and  chloroform  (Claus  a.  Merck,  B.  16,  2738). 
— NMCjCyHgCy.^.  [275°  uncor.].  Yellow  crys- 
tals.-NMe.CyAgCy.  [212°  uncor.].  From  AgCy 


and  NMeJ  or  NMe.,Cy  (Thompson,  B.  16, 
2338).  Long  colourless  prisms  or  slendet 
needles ;  v.  e.  sol.  water  and  alcohol,  insol. 
ether.  On  dry  distillation  it  yields  NMBj,  aceto- 
nitrile,  and  methyl  carbamine. 

Ferrocyanides  (NMej),FeCy5l3aq.  La- 
mino-granular  mass  (Earth,  B.  8,  1484). — 
(NMej),H,JeCy8  2aq  (E.  Fischer,  A.  190,  184). 

F  crricyanide  (NMej)3FeCy5  3aq.  From 
NMe.,I  and  silver  ferricyanide  (Bernheimer,  B. 
12,  408).  Unstable  hygroscopic  prisms ;  sol. 
water,  insol.  alcohol. 

Cohalticy anide  (NMe^sCoCy^  13aq.  Yel- 
low tables  (C.  a.  M.). 

Acetate  NMe^OAc.   [c.  70°].  From 
NMCjOH  and  HO  Ac.    Deliquescent  needles,  de- 
composed at  200°  into  NMCj  and  MeOAc  (L.  a. 
C). 

Benzoate  NMe^OBz.  [220°-2,30°].  Long 
deliquescent  needles.  Decomposed  above  230° 
into  NMej  and  MeOBz  (L.  a.  C). 

Cyanurate  NMejOC3N3(OH).,aq  (Claus, 
J.pr.  [2]  38,  225). 

Pier  ate.    [313°]  (Lossen,  A.  181,374). 

Trimethylamine  iod  o-methylo-iodide 
NMejI.CHJ.  From  NMe.,  and  methyleneiodide 
(Hofmann).  Needles.  Not  attacked  by  NH^. 
Moist  silver  oxide  gives  NMe.,(OH).CH,I  and 
NMe(OH).CH.,.OH.  It  yields  the  platinum  salt 
PtCl,(NMe3Cl.CHJ),. 

Trimethylamine  ethylo-iodide  CjHj^NI  i.e. 
NMcjEtl.  From  NMe^  and  EtI  (Miiller,  A. 
108,  1).  Gives  the  following  derivatives  (Topsoe, 
J.  1883,  620).— (NMe.,EtCl),HgCL:  trimetric 
crystals. — NMe.|EtClHgCl, :  monoclinic  crys- 
tals.—NMe3EtCl(HgCL)2 :  trimetric  crystals. — 
(NMej,EtCl),CuCl2 :  trimetric  crystals.— A uro- 
chloride  NMCjEtAuClj :  dimetric  crystals. — 
(NMe.,EtCl),PtCl, :  regular  crystals.— Picrate 
[300°]  (Lossen,  A.  181,  374).  The  ethylo- 
hydroxide  is  decomposed  on  distillation  into 
NMe.„  ethylene,  and  water.  NMe,,EtCl  on  dis- 
tillation yields  MeCl,  NMe.Et,  and  NMe.,. 

Trimethylamine  ethylo-tri-iodide  NMe.jEtlj. 
[64°].    Regular  crystals  (Liidecke,  A.  240,  85). 

Tri  methylamine  ethylo-penta-iodide 
NMe,EtL  :  [26°] ;  dark-green  tables  (Geuther, 
A.  240,  66). 

Trimethylamine  ethylo-ennea-iodide 
NMe.,EtI,, :  [38°];  black-green  crystals. 

Trimethylamine  bromo-ethylo-bromide 
CjHjBr.NMe.iBr,  From  NMe.,  and  ethylene 
bromide  at  45°  (Hofmann,  C.  ii.  47,558).  Needles, 
v.  e.  sol.  hot  alcohol.  Ammonia  as  well  as 
moist  Ag.,0  converts  it  into  C„H3.NMe.,0H. — 
(0Jl4Br.NMe3Cl).,PtCl,.  Octahedral  crystals.— 
Cjl.,Br.NMe j  (Baeyer,  A.  140,  312). 

Trimethylamine  iodo-ethylo-iodide 
CHJ.NMeal.  From  neurine,  HI,  and  phos- 
phorus (Baeyer,  A.  140,  .309;  142,  324).  Crys- 
talline, si.  sol.  cold  water.  Moist  AgjO  yields 
C.Hj.NMe^OH.— (C,H,I.NMe3Cl)2PtCl, :  octa- 
hedra. 

Trimethylamine  allylo-bromide  C^H^NBr  i.e. 
NMe.jCaH.Br.  Forms  a  dibromide  NMe3C3H5Br3 
[175°]  of  which  the  gold  salt  melts  at  148° 
(Partheil,  B.  22,  3317). 

Trimethylamine  bromo-allylo-bromide 
NMe3Br.CH,.CH:CHBr.    [165°].    Formed  from 
NMe3C3H^Br3  and  alcoholic  KOH.  Colourless 
prisms,  v.  sol.  water  and  alcohol,  insol.  ethert 
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gives  a  perbromide  NMo,,Br.CH,.CHBv.CHBi-, 
crystallisinf,' in  scales  [15G°]. — P 1  a t i no ch  1  o r- 
ide  (C,H,Br.NMe,CI).,PtCl,.  [220°].  —  Auro- 
chloride  CH.Br.NMe.AuCl^.  [181°]. 

Trimethyiamine  propylo-iodide  NMe^Prl. 
fl'jO  ']  (Lan-oli,  G.  16,  385). 

Trimethyiamine  iodo-propylo-iodide 
NMe,I.C,HJ.  [151°].  From  the  allylo-iodide 
and  HI  at  100°  (Partheil,  B.  22,  3320).  Colour- 
less needles,  sol.  water  and  alcohol,  insol.  ether. 
Alcoholic  IvOH  regenerates  the  allylo-  com- 
pound.—(C,H,LNMe,Cl)..PtCl^.  [237°].-Auro- 
chloride  (C,H„I.NMe,Cl)Aua,.  [135°]. 

Trimethyiamine  trimechenyl  bromide 
/CH 

NMe.,Br.CH<  ||      .    From   the  bromo-allylo- 
\CH 

bromide  and  alcoholic  KOH. — Aurochloride 
(NMe3CKC,H,)AuCl,. 

/CHBr 

Dihromida  NMojBr.CH/  |  .  [187°]. 

\CHBr 

From  the  preceding  and  Br.  Colourless,  some- 
what hygroscopic  crystals.  Forms  a  platino- 
cliloride  [232°]  and  an  aurochloride  [193°] 
both  crystallising  in  tables. 

Trimethyiamine  bromo-pentenyl  bromide 
C-H^BrNMe,Br.  Formed  from  trimethyiamine 
and  di-bromo-amylene  (valeryleno  bromide) 
(Ladenburg,  B.  11,  231,  1312).  With  HI  it 
forms  C-II^BrNMejI.  Silver  chloride  forms 
C,H,BrNMe,,Cl,  whence  (C,-,H,BrNMe,Cl)..PtClj 
and  C,H,BriSIMe;,ClAuCl,„  both  crystalline.' 

Trimethyiamine  isoamylo-triiodide 
NMe,C,,,lI,,L,.    [80°].    From  NMe,  and  CJd,,!, 
the  product  being  treated  with  iodine.  Dark- 
brown  prisms,  nearly  insol.  water,  v.  sol.  alcohol. 

TRI METHYL AMMELIDE  v.  vol.  ii.  p.  325. 

DI-METHYL-AMMELlNE  v.  vol.  ii.  p.  321. 

METHYL-AMYL-ACETAL  r.  Aldehyhe. 

METHYL-ISOAMYL-ANILINE  C,.,H,„N  i.a. 
C„H,NMe.C,H,,.  (257°).  S.G.  -gOC.  Ob- 
tained together  with  C.,H_,  and  water  by  distil- 
ling C„H,NiMeEtC,H,,OH  (Hofmann,  A.Ti,  15). 
Formed  also  by  heating  dimethylaniline  with 
isoamyl  bromide  (Clans  a.  Bautenberg,  B.  11, 
622).  -B',.H..PtCl, :  crystalline  pp.— (B'HI)  ,3BiI,. 

METHYL-AMYL-ARSINE  v.  Organic  com- 
pounds of  AUSICMC. 

METHYL-AMYL  BENZENE       v.  Amyl- 

TOLUF.NE. 

Di-methyl-isoamyl-benzene  v.  Ajiyl-xylene. 

METHYL  -  ISOAMYL  -  BENZENE  SUL- 
PHONIC  ACID  CH,.C„H,(C,H,,).SO,H.  From 
7)-isoamyl  toluene  by  sulphonation  (Fittig  a. 
Bigot,  .4.  Ill,  IOC).  -KA'.  The  Ba  salt  is  a  de- 
li(iuescent  gummy  mass. 

Di-methyl-isoamyl-benzene  sulphonic  acid 
(CH,),.C,H,(C,H,,)SO:,H.  Formed  by  sulpho- 
nating  isoamyl-xylene  (F.  a.  B.).  The  K  and 
Ba  salts  were  not  obtained  in  crystals. 

METHYL-AMYL-CARBINOL     v.  PIeptyl 

ALCOHOL. 

DI-METHYL  AMYLENE  DIKETONE 

C„H„,0„  i.r.  CEt..(CO.CH,)...  Di-cthi/l-accti/l- 
acctonc.  (c.  203°).  From  (CH,.CO).,CEtNa  and 
Ktl  at  180°  (Combes,  A.  Ch.  [6]  12,  2.50). 
Liquid.  Split  up  by  KOH  into  CH..CO„K  and 
CH,.CO.CHEt,. 

Di-methyl  amylene  diketone  C„H||.0,,  i.e. 
(CH^.C0.C1L.CII,),CIL.  Di-acetyl-pcntane. 


[49°].  (212°-215°  at  300  mm.).  From  the  car- 
boxylic  ether  and  a  dilute  solution  of  KOH  in 
MeOH  (Kipping  a.  Perkin,  C.  J.  55,  337).  V.  sol. 
cold  ether,  alcohol,  acetone,  chloroform,  and 
light  petroleum.  Cold  cone.  HNO.,  dissolves  it 
without  decomposition.  Cone.  H^SO^  forms  a 
colourless  oil  C<,H|,0. 

Z)i-ox iw(CH:,.C(NOH).CH,.CH,),CH,.  [85°]. 
Colourless  moss-like  crystals  ;  v.  sol.  cold  water. 

DI-METHYL-AMYLENE-DIKETONE  CAR- 
BOXYLIC  ACID 

C0,H.CHAc.CH,,.CH,.CH,.CH,,.C0.CH3.  From 
its  ether  and  KOH  dissolved  in  MeOH.  Liquid, 
miscible  with  water.  Decomposed  by  heat  into 
CO.,  and  the  diketone. 

'Ethyl  ether  EtA'.  (240°  at  200  mm.). 
Prepared  from  sodium  accto-acetic  ether  and 
CH,.CO.CH.,.CH.,.CH,.CH.,Br  (Kipping  a.  Perkin, 
C.  J.  55,  333).  Thick  oil.  Alcoholic  NH,  con- 
verts it  into  Ac.CH,,.CH,.CH,.CH,.C<^^q'^>NH 

[c.  235°],  which  forms  monoclinic  crystals  ; 
a:6:c  = -7487:1: -3997;  /3-79°ll'.  This 'dehydro- 
amide  '  yields  an  acetyl  derivative  C|„H|,AcNO._„ 
an  oil,  converted  by  boiling  water  into  the  amide 

CH,.CO.CH,.CH,.CH,.CH,.CH(COMe).CONH,, 
which  melts  between  200°  and  228°. 

METHYL  AMYL  ETHER  v.  Methyl  ajiyl 

OXIDE. 

METHYL  AMYL  KETONE  C-H,,0  i.e. 
CI1,.C0.CH,,.CH,.CII,.CIL.CH3.  (151°).  S.G. 
-  -837.  Formed  by  oxidising  scc-heptyl  alcohol 
obtained  from  7i,-heptane  (Schorlemmer,  A.  161, 
279  ;  217,  149).  Fragrant  liquid.  Unites  with 
NaHSO^.  Yields  on  oxidation  acetic  and  n-valeric 
acids.  Formed  also  by  dissolving  heptinene 
C,H|,.C;CH  in  cone.  H.,'S0.„  and  distilling  the 
product  with  water  (Belial,  A.  Ch.  [6]  15,  270). 

Methyl  isoamyl  ketone  C.H,  ,0  i.e. 
CH3.C0.CH.,.CH.,.CH{CH,).,.  (144°).  S.G.  2-828; 
ii  -818  (Ilohn,  A.  190,  308)  ;  g  -821  (Wagner, 
J.  R.  16,  705). 

Formation. — 1.  By  heating  a  mixture  of  cal- 
cium hexoate  with  calcium  acetate  (Schmidt,  B. 
5,  604). — 2.  By  the  action  of  zinc  isoamyl  on 
acetyl  chloride  (Popoff,  A.  145,  283).— 3.  By 
oxidising  the  corresponding  heptyl  alcohol 
(Grimshaw,  A.  166,  16'J). — 4.  By  boiling  isobutyl- 
aceto-acetic  acid  with  aqueous  KOH :  the  yield 
being  70  p.c.  (Purdie,  C.  J.  39,  467). 

Properties. — Oil.  Reduced  by  sodium  to  scc- 
heptyl  alcohol  and  di-isopropyl-pinacone.  CrOj 
oxidises  it  to  acetic,  isovaleric,  and  isohexoio 
acids.    It  combines  with  NaHSO.,. 

Methyl  amyl  ketone  Me.CO.CHMePr.  (142°- 
147°).  From  methyl-propyl-accto-acetic  ether 
(]'j.  .J.  Jones,  ^1.  226,  293).  Oil,  smelling  of  pepper- 
mint. 

Methyl  amyl  ketone  CH3.C0.CHMePr. 
(135°).  S.G.  -815.  One  of  the  products  of 
the  saponification  of  methyl-isopropyl-aceto- 
acetic  ether  (Van  Eomburgh,  B.  T.  C.  5,  235). 
Does  not  combine  with  NaHSO^.  Does  not  give 
a  solid  phenyl-hydrazide. 

Methyl  amyl  ketone  CH;,.C0.CH,,.CMe3. 
(125°-130°).  Oljtained  by  oxidising  the  alcohol 
CMe3.CH,.CMe,.0H  (Butlerow,  A.  189,  78).  Oxi- 
dised by  CrO.,  to  acetic  acid  and  CMe^.CO^H. 
Does  not  combine  with  NaHSO,. 

Methyl  amyl  ketone  CU.,.CO.CHEt.,.  (138°). 
S.G.  -2  -817.  Obtained  by  boiling  di-etliyl-aceto- 
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acetic  ether  with  baryta-water  (Frankland  a. 
Duppa,  A.  138,  212).  Forms  an  oily  compound 
with  NaHSO^. 

Methyl  amyl  ketone  CH3.CO.CMe.  Et.  Methyl- 
amyl-pinacolin.  (132°).  S.G.  2  -812  ;  ?i  •82.'j. 
Obtained  by  the  action  of  ZnMej  on  CMe.jEt.COCt 
(Wyschnegradsky,  .4.  178, 103).  CxO^  oxidises  it 
to  HOAc  and  CMe.Et.COJI. 

Methyl  amyl  ketone  CHs.CO.CsH,,.  (142°- 
146°).  From  scc-heptyl  alcohol  derived  from 
petroleum  heptane  (90°).  Gives  acetic  acid  on 
oxidation  (Schorlemmer,  A.  166,  172). 

Methyl  isoamyl  diketone  CHi.CO.CO.CsH,,. 
Mcthyl-isoamyl-ghjoxal  (163°).  S.G.  -8814. 
From  methvl  nitrosohexyl  ketone  (Otto  a.  Pech- 
mann,  j5.  22,  2123).    Oil,  sohditied  by  cold. 

Phenyl-hydrazidc.  [100°].  White 
needles  (from  benzene-ligroin). 

Di  -  phenyl  -  di  -  hydrazide.  [114°]. 
Needles  (from  dilute  alcohol). 

Di-oxim.    [173°].  Needles. 

Oxim-phenyl-hydrazide.  [132°].  White 
needles  (from  benzene-ligroin). 

METHYL  AMYL  KETONE  CAEBOXYLIC 
ACID  CH3.C0.CH,.CHj.CH.,.CH,.CH,.C0,H. 
[30°].  A  product  of  the  action  of  a  boiling  solu- 
tion of  KOH  in  MeOH  upon  dimethyl-amylene 
diketone  carboxylic  ether  (Kipping  a.  Perkin, 
jun.,  C.  J.  55,  338).  Also  from  sodium-malonic 
ether  and  CH3.C0.CH,.CH,.CH.,.CH,Br,  the  re- 
sulting dicarboxylic  acid  being  distilled.  Crys- 
talline plates,  V.  sol.  water. — AgA' :  colourless 
plates. 

METHYL  ISO-AMYL  OXIDE  C,H,^0  i.e. 
CH,.O.C,H,,.  Mol.  w.  102.  (92°).  V.D.  3-74. 
S.V.  148-1  (SchiU).  From  MeONa  and  isoamyl 
iodide  (Williamson,  C.  J.  4,  233). 

METHYL-AMYL-PIPERIDINE  Ci.H.jN  i.e. 
C5a,N(C5H,,)(CH,).  (190°-193°).  Prepared  by 
dvy-distillation  of  the  alkaline  hydrate  obtained 
by  the  action  of  moist  Ag^O  on  amyl-piperidine 
methylo-iodide  (Schotten,  B.  15,  422).  Colour- 
less fluid.  SI.  sol.  water.  With  Mel  it  forms  a 
crystalline  methylo-iodide. — B'HCl :  hygroscopic 
salt. — (B'HCl)..PtClj :  sparingly  soluble  pp.,  melts 
at  [140°]. 

METHYL  AMYL  SULPHIDE  CHj.S.C.H,,. 
(137°).  V.D.  58-6.  From  NaSG,H„  and  Mel 
(Obermeyer,  B.  20,  2924). 

METHYL  AMYL  DI  -  THIO  -  CARBONATE 

»CO(SMe)(SC,H,,).  (c.l40°).  FromCl.CO.SC.H,, 
and  NaSMe  (Schone,  /.  pr.  [2]  32,  244).  Liquid, 
smelling  like  CS.^.  With  ammonia  it  gives 
HSCjH,,,  urea,  and  HSMe.  Alcoholic  potash 
forms  K.,CO.,,  methyl  mei'captan,  and  HSC^H,,. 

METHYL-ANHYDRO-ACEIONE-BENZIL  v. 
vol.  i.  p.  463. 

METHYL-ANILINE  C,H,NHMe.  Mol.  w. 
107.  (193°  uncor.)  (Friswell  a.  Green,  B.  19, 
2035).  S.G.  i5  -976.  H.F.  -5500.  H.C.v. 
973,000  (Petit,  C.  R.  107,  266).  Heat  of  neutral- 
isation (by  HCl)  6,910  (Yignon,  C.  R.  106, 1722). 

Formation.— 1.  Together  with  dimethylani- 
line  from  aniline  and  Mel  or  MeBr  (Hofmann, 
A.  74,  150;  B.  10,  591 ;  cf.  Kern,  B.  10,  195).— 
2.  Together  with  dimethylaniline  by  heating 
methyl  alcohol  with  aniline  and  HCl  at  200° 
under  pressure  (Girard,  Bl.  [2]  24,  120 ;  cf.  Poir- 
rier  a.  Chappat,  J.  1866,  903). — 3.  By  heating 
aniline  hydrobromide  (or  hydroiodide)  with  10 
p.c.  more  than  the  calculated  quantity  of  methyl 


alcohol  to  150°  for  8  hours ;  the  yield  is  34  p.c. 
of  the  theoretical  (Keinhardt  a.  Staedel,  B.  16, 
29;  cf.  Kramer  a.  Grodzky,  B.  13,  1006).— 4.  By 
heating  acetanilide  with  alcoholic  sodium  ethyl- 
ate  at  170°-200°  under  pressure  (Seifert,  B.  18, 
1355). — 5.  By  adding  sodium  to  a  solution  of 
acetanilide  in  xylene,  treating  the  resulting 
sodium-acetanilide  with  Mel  and  boiling  the  pro- 
duct (C^HjNMeAc)  with  alcoholic  potash  (Hepp, 
.B.  10, 327).— 6.  From  its  formyl  derivative  (Pictct 
a.  Cr^pieux,  B.  21,  1108).-7.  By  boiling  diazo- 
benzene-methyl-anilide  (100  g.)  with  cone.  HCl 
(200  CO.),  making  alkaline  with  NaOH,  and  dis. 
tilling  with  steam  ;  yield  40 g.  (Friswell  a.  Green, 
B.  19,  2035). 

Purification.— 'Ry  the  action  of  MeOH  and 
HCl  on  aniline  a  mixture  of  bases  is  obtained. 
On  adding  dilute  H^SOj  aniline  sulphate  sepa- 
rates, and  the  bases  liberated  from  the  filtrate 
may  then  be  heated  with  AcCl.  On  pouring  the 
product  into  water  the  acetyl  derivative  of  methyl  - 
aniline  separates  in  longneedles,  while  dimethyl- 
aniline  hydrochloride  remains  in  solution.  The 
acetyl  derivative  may  be  quickly  saponified  by 
boiUng  with  cone.  HClAq  (Hofmann,  B.  7,  523). 
The  mixture  of  bases  may  also  be  treated  with 
nitrous  acid,  whereby  a  diazo-benzene  salt, 
phenyl  -  methyl  -  nitrosamine,  and  nitroso  -  di- 
methylaniline are  formed.  The  nitrosamine, 
being  insoluble  in  water  and  acids,  separates  as 
a  yellow  oil,  and  may  be  reconverted  by  tin  and 
HCl  into  methyl-aniline  (Noelting  a.  Boasson, 
Bl.  [2]  28,  2). 

Properties.— Oil.  Its  aqueous  solution  is  not 
coloured  by  bleaohing-powder.  With  NaOBr  it 
gives  a  yellow  pp.  (Denig^s,  G.  R.  107,  662). 
With  CuSO^  it  formsa  compoundB'(CuSO^).^4CuO 
(Lachovitch,  21/.  9,  514). 

Estimation. — 1.  It  is  treated  with  a  mixture 
of  Ac.,0  (1  vol.)  and  di-methyl-aniline  (10  vols.), 
water  is  added  after  the  reaction,  and  the  solu- 
tion titrated  with  phenol-phthalein.  The  di- 
methyl-aniline does  not  interfere  with  the  reac- 
tion, and  the  mixture  of  it  with  the  acetic  anhy- 
dride keeps  well  (Giraud,  Bl.  [3]  2,  142).— 2.  In 
a  mixture  of  aniline,  methylaniline,  and  dimethyl- 
aniline  the  aniline  is  first  determined  by  diazo- 
tisation  and  ppn.  by  (0)-naphthol  disulphonic 
acid  (R.)  and  NaCl.  Another  portion  of  the 
mixed  bases  (2  g.)  is  mixed  with  Ac^  (4  g.),  and, 
after  30  minutes  water  (50  c.c.)  is  added.  The 
liquid  is  boiled  to  decompose  the  excess  of  Ac.O, 
and  the  acid  solution  titrated  with  Na^COj  using 
phenol-phthalein  as  indicator.  The  amount  of 
Ac.^O  found  plus  that  required  by  the  aniline  pre- 
viously determined  is  then  subtracted  from  the 
amount  taken,  and  gives  a  measure  of  the  methyl- 
aniline  present  (Reverdin  a.  De  la  Harpe,  B.  22, 
1004). — 3.  In  a  mixture  of  mono-  and  di-methyl- 
aniliue  the  amount  of  the  former  present  may  be 
known  by  observing  the  rise  of  temperature  on 
mixing  with  an  equal  volume  of  Ac^O. 

Beactions. — 1.  HNO.,  gives  off  red  fumes  con- 
taining CO.,,  and  forms  tetra-nitro-methyl-aniline 
(Van  Eomburgh,  B.  T.  C.  2,  31).- 2.  NaNO, 
added  to  a  solution  of  its  hydrochloride  forma 
phenyl-methyl-nitrosamine  C^Hj.NMe.NO,  a  yel- 
low oil  solidifying  when  cooled  as  needles  [12°- 
15°].  It  gives  no  reaction  with  gallic  acid  (Ee- 
verdin  a.  De  la  Harpe,  B.  22,  1006).— 3.  Boiling 
sulphur  forms  methenyl-amido-phenyl  mercap- 
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tan  and  crystalline  CJI,NS,  (300°)  (Mohlau 
a.  KroliQ,  B.  21,  59). — 4.  A  solution  of  methyl- 
anilinc  sulphate  saturated  with  SO2  forms  with 
an  aqueous  solution  of  alloxan  small  yellowish 

piismsofCO<™-^Q>C(OH).S03NH2PhMe2aq 

(Pellizzari,  A.  248, 148). — 5.  An  aqueous  solution 
of  alloxan  forms  (C,,H,N,0,,)(NHPhMe),  a  com- 
pound crystallising  in  white  scales,  with  a  hydro- 
chloride crystallisingin  prisms.— G.  Diazobcnzciie 
chloride  and  aqueous  NaOAc  form  PhNMe.N:NPh, 
a  yellowish  oil,  decomposed  by  dilute  H.^SO^  into 
diazobenzene  sulphate  (or  phenol)  and  methyl- 
aniline,  and  by  SnCl,  and  HCl  into  phenyl-hy- 
drazine and  methyl-aniline  (Nolting  a.  Binder, 

B.  20,  ,3017).— 7.  f-Nitro-diazobm-cne  chlor- 
idc  and  NaOAc  form  C,H,(NO,).N:N.C,H,NHMe 
crystallising  in  red  needles  [134°],  v.  sol.  hot 
alcohol  (N.  a.B.). — 8.  Bromo-acetophcnonc  ioxms 

C,  ,H,.CO.CH.,.NPhMe  in  the  cold,  and  on  boiling 
it  gives  phenyl-indole  and  phenyl-methyl-indole 
(Cullmann,  B.  21,  259.5). 

Salts.— B',H,PtCls.  Yellow  scales.  Decom- 
posed by  boiling  water  (De  Coninck,  Bl.  [2]  45, 
131).— B'HCdBr,.  Trimetrio  crystals  (Hjortdahl, 
J.  1882,  522).— B',,H,SnBr,,.  Monoclinic  crystals. 
—  B'HSO,Me.  Needles  (Claesson  a.  Lundvall, 
B.  13,  1703). 

Formijl  dcrivativeC^R^^WeGRO.  [12-5°] 
(N.  a.  L.).  (250°)  (N.  a.  L.)  ;  (256°)  (Pictet  a. 
Crepieux,  B.  21,  1108).  S.G.  if  1-097.  From 
sodium  fornianilide  and  Mel  (Norton  a.  Liver- 
more,  B.  20,  2273).  Formed  also  from  methyl- 
aniline  and  the  hydrochloride  of  formimido-ether 
(Pinner,  B.  IG,  1652).  Oil;  could  not  be  solidi- 
fied by  Pictet.  When  boiled  with  12^  p.c.  nitric 
acid  it  yields  dinitromethylaniline. 

Acetyl  derivative  Cj^HiNMeAc.  ^  Ex- 
alginc:  [101-5°]  (Kamensky,  A.  214,  236). 
(256°)  (P.  a.  C).  Formed  from  sodium-acet- 
anilide  and  Mel  (Hepp,  B.  10,  328;  Hofmann, 
B.  10,  599).  Formed  also  by  the  action  of  acetyl 
bromide  on  dimethylaniline  (Staedel,  B.  19, 
1947).  White  needles  and  tablets,  si.  sol.  cold 
water,  v.  sol.  dilute  alcohol.  As  a  medicine  it 
has  an  energetic  action  on  the  cerebro-spinal 
system  (Dujardin-Beaumetz,  G.R.  108,  571;  cf. 
Giraud,  G.  B.  108,  749).  It  is  a  good  antiseptic. 
Boiling  nitric  acid  forms  (4,  2,  l)-di-nitro- 
methyl-aniline. 

Thio-acetyl  derivative  CH,.CS.NPhMe. 
[59°].  (290°).  From  the  acetyl  derivative  and 
sulphide  of  phosphorus  (Wallach,  B.  13,  528). 
Monoclinic  plates  (from  CHCl.,).  lusol.  water 
and  alkalis,  sol.  alcohol  and  ether. 

Propionyl  derivative 
CH3.CH,.C0.NPhMe.    [58-5°].    From  sodium 
propionanilide  and  Mel  (Norton  a.  Allen,  B.  18, 
1998).    With  boiling  HNO.,  (100  pts.  of  S.G. 
1-029)  it  yields  (4,  2,  l)-di-nitro-methyl-aniline. 

Oxalyl  derivative  (CO.NPhMe),.  (250°). 
Forms  oxalic  acid,  alcohol,  and  methylaniline 
(Norton  a.  Livermore,  B.  20,  2273).  Boiling 
nitric  acid  converts  it  into  di-nitro-methylaruline 
[1-7°]. 

Benzoyl  derivative  C,H,NMeBz.  [63°]. 
From  methyl-aniline  and  BzCl  (Hepp,  B.  10, 
329).  Formed  also  by  heating  di-methyl-aniline 
with  benzoyl  chloride  at  180°  (Hess,  B.  18,  G85). 
Large  monoclinic  crystals  ;  insol.  water,  but  v. 
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sol.  other  solvents.  Gives  a  mono-nitro-  deriva- 
tive [136°]. 

Nitrosamine  PhMeN.NO.  [12°-15°].  From 
methylaniline  hydrochloride  and  aqueous  NaNOj 
(Hepp,  B.  10,  329 ;  Fischer,  A.  190,  151 ;  Ee- 
verdin  a.  De  la  Harpe,  B.  22, 1006).  Yellow  oil, 
solidified  by  cold.  Eeduced  by  tin  and  HCl  to 
methylaniline.  Gaseous  HCl  passed  into  its 
solution  in  alcohol-ether  forms  the  isomeric 
[4:l]N0.C„Hj.NHMe  [118°]  which  crystallises 
from  water  in  prisms,  v.  sol.  alcohol,  and  is 
converted  by  heating  with  aqueous  NaOH  into 
jo-nitrosophcnol  and  methylaraine  (Fischer  a. 
Hepp,  B.  19,  2991). 

Di-methyl-aniline  CeH^NMe^.  Mol.  w.  121. 
[2°-2-5°]  (Friswell  a.  Green,  private  communica- 
tion). (193°).  S.G.  =f -9575.       =  1'559  (Briihl, 

A.  235,  14).  S.H.  (9°--82°)  -443  (Schiff,  O.  17, 
286).  Heat  of  neutralisation  (by  HCl)  6,810 
(Vignon,  C.  R.  106,  1722).  Formed  by  heating 
aniline  with  Mel  or  MeCl. 

Preparation. — 1.  Aniline  hydrobromide  (or 
hydroiodide)  is  heated  with  (2  mols.  +  10  p.c. 
excess  of)  methyl  alcohol  to  150°  for  8  hours ; 
the  yield  is  95  p.c.  of  the  theoretical  (Reinhardt 
a.  Staedel,  B.  16,  29  ;  cf.  Lauth,  Bl.  7,  448).— 2. 
Aniline  (18  pts.)  saturated  with  HCl  is  mixed 
with  a  further  quantity  (75  pts.)  of  aniline  and 
methyl  alcohol  (75  pts.).  The  mixture  is  heated 
at  230°  in  closed  vessels  until  the  internal 
pressure  falls.  The  use  of  a  comparatively  small 
quantity  of  HCl  avoids  the  formation  of  toluidine 
and  allows  of  the  use  of  iron  vessels.  The  HCl 
is  sometimes  replaced  by  Hl.SO^  (Schoop,  Cheni. 
Zeit.  11,  253). 

Piwi/icaiiora.- Dimethylaniline  can  be  sepa- 
rated from  methyl-aniline  by  the  methods  de- 
scribed under  methyl-aniline.  It  can  also  be 
purified  by  freezing  (Hiibner,  A.  224,  347). 

Reactions. — 1.  When  its  vapour  is  passed 
through  a,  red-hot  tube  it  forms  benzonitrile  (25 
p.c),  carbazole,  NH,,  benzene,  and  HCy  (Nietzki, 

B.  10,  474). — 2.  When  heated  in  a  current  of 
HCl  at  180°  the  products  are  MeCl  and  aniline 
(Lauth,  B.  6,  677)-- 3.  With  sodium  hypo- 
hromite  it  gives  a  greenish-yellow  pp.  in  the  cold 
and  a  red  pp.  on  heating  (Deniges,  G.  R.  107, 
662). — 4.  Bromine  (1  mol.)  at  115°  forms 
methyl-violet  and  naphthalene  (Brunner  a. 
Brandenburg,  B.  11,  697).— 5.  By  nitration  vilVa 
a  mixture  of  equal  volumes  of  ordinary  cone. 
HNO3  and  water  at  0°  di-nitro-di-methyl-aniline 

C.  H,(N02),.NMe,[4:2:l]  is  formed  (yield  116  p.c). 
If  tiie  mixture  is  allowed  to  get  warm  another 
di-nitro-di-methyl-aniline  [probably  5:3:1]  is 
formed  (yield  15  p.c).  By  further  nitration  of 
the  first  isomeride  by  boiling  it  with  fuming 
nitric  acid  tri-nitro-phenyl-methyl-nitramide 
C,H,(N0,)3NMe(N0,,)  [6:4:2:1]  is  produced.  By 
the  same  treatment  the  second  isomeride  is  con- 
verted into  di-nitro-phenyl-methyl-nitramide 
C,H,,(NO„).,.NMe(NO.,)  [5:3:1?]  (Mertens,  B.  19, 
2123 ;  cf.  Eomburgh,  R.  T.  C.  2,  31).  When 
nitrated  in  presence  of  a  large  excess  of  H^SO^ 
(20  pts.)  it  yields  as  chief  product  the  7«-nitro- 
derivative  whilst  thep-nitro-derivative  is  formed 
in  smaller  quantity  (Groll,  B.  19,  198  ;  Nolting, 
B.  19,  545).— 6.  Combines  with  aluminium 
chloride  with  great  evolution  of  heat  forming 
long  prisms  [8S°]  (H.  Giraud,  Bl.  [3]  1,  691). 
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Heated  in  sealed  tube  with  5  pts.  of  aluminium  | 
nhloride  for  10  hours  at  250°  no  change  is 
effected.  Heated  in  air  with  excess  of  alumi- 
nium chloride  it  yields  a  tetra-methyl  benzidine 
{CH,),NC,H,.C,;H,N(CH,),,  small  needles  [195°]. 
This  base  is  split  at  180°  by  action  of  HCl  gas 
into  methyl  chloride  and  benzidine  [118°].  — 7. 
Nitric  oxide  passed  for  12  days  into  a  solution  of 
dimethylaniline  (500  g.)  in  absolute  alcohol  (510g.) 
forms  NMe,.CsH4.N:N.C„H^.NMe,.  After  3  or  4 
weeks'  passage  of  the  gas  there  are  formed  a  base 
C|sH.,,N2  [173°]  and  a  violet  colouring  matter 
,C„H'3X03(?)  (Lippmann  a.  Lange,  B.  13,2130). 
8.  Nttm(s  acid  forms  nitroso-di-methyl-aniline 
(q.  v.). — 9.  By  heating  with  sulphur  there  is 
formed  a  compound  C„H,NS.,  which  is  converted 

by  HNO3  into  abase  C,h/  ^CH  ^  of  which 

the  nitrate  B'HNO.,  crystallises  in  colourless 
needles  and  the  platinocliloride  B'^HiPtClg  in 
plates  (Mohlau  a.  Krohn,  B.  21,  65).  The  com- 
pound CgHjNSi  is  neither  acid  nor  basic  and 

/N<'       \S.    It  melts  at 
appears  to  be  C^H^^     ^CH  / 

89°  and  forms  prisms,  insol.  water,  and  volatile 
with  steam.  On  heating  with  sulphur  it  is  con- 
verted into  methenyl-amido-phenyl  mercaptan. 
10.  Chloride  of  sulphur  forms  tetra-methyl- 
di-amido-di-phenyl  disulphide  S^fC^HjNMeJ, 
(Hannimann,  B.  10,  403). — 11.  Heated  with 
persulphocT/anic  acid  it  gives  S(C„H4NMe,),,  with 
simultaneous  formation  of  thiocyanic  acid,  CS.„ 
H,,S,  and  NH.,  (Tursini,  B.  17,  586).— 12,  Mixed 
with  CS2  and  then  treated  with  zinc-dust  and 
HCl  it  gives  tetra-methyl-di-amido-di-phenyl- 
methane  [90°]  and  thioformic  paraldehyde  [212°] 
(Wiernik,  B.  21,  3204). -13.  Oxidising  agents 
give  rise  to  penta-methyl-tri-amido-tri-phenyl- 
carbinol  (methyl  violet)  (O.  a.  E.  Fischer,  B.  11, 
2099).— 14.  COOL,  forms  CO(0,H,NMe„).,  and,  at 
120°,  lSfMe.,.C,H3(C0.C,HjNMe.,j,.— 15.  CCl,  gives 
atl80°C.  (C,HjNMe„)j  (Hannimann,  10, 1689). 
16.  Chloroform  at  230°  yields  CH(C,HjNMe,),, 
(Hanimann,  B.IO,  1235). — 17.  Chloral  htjdratein 
presence  of  ZnCl,  forms  CCl3.CH(0H).C,,HjNMe„ 
(Knofier  a.  Boessneck,  B.  20,  3195).— 18.  Ftcr- 
furaldeliyde  in  presence  of  zinc  chloride  yields 
C4H30.CH(C,.HjNMeJo  which  crystallises  in  pale- 
yellow  needles  [83°]  and  is  a  strong  base  (0. 
Fischer,  A.  206,  141).-  19.  With  heptoic  alde- 
hyde and  ZnCl,  it  also  forms  a  condensation- 
product  (Auger,  Bl.  [2]  47,  42).— 20.  Benzoic 
aldehyde  and  ZnCl,  forms  CsH..CH(C,H,NMe„), 
(0.  Fischer,  B.  10,  1024).— 21.  When  treated  in 
the  cold  with  acetyl  bromide  it  becomes  hot  and 
yields  acetyl-mono-methyl-aniline  (Staedel,  B. 
19,  1947). — 22.  Heptoyl  chloride  in  presence  of 
ZnCl,  forms  a  base  [72-5°]  (278°  at  15  mm.) 
(Krafft,  B.  19,  2987). -23.  By  heating  with 
benzoyl  chloride  at  190°,  benzoyl-methyl-aniline 
is  formed  with  splitting  off  of  MeCl  (Hess,  B.  18, 
685  ;  cf.  Micbler,  B.  9,  1899).- 24.  Benzoic  acid 
(1  mol.)  and  P.p^  at  200°  forms  di-methyl- 
amido-benzophenone  [38°]  (0.  Fischer,  A.  200, 
88).-  25.  Phthalic  anhydride  in  presence  of 
ZnClj  forms  di-methyl-aniline  phthalein. — 26. 
Benzotrichloride    forms    '  malachite     green  ' 


I  (NMe.,.C„H,).,CCl.C„H5.  The  same  body  is  formed 
by  the  action  of  Bz^O  or  BzCl  in  presence  of 
P.,0,,. — 27.  Orthoformic  ether  and  ZnCL,  form 
CH(C,HjNMe.)3.— 28.  Vanillin  and  ZnCL,  form 
C,|H,8N.,0,  [136°]  (Fischer  a.  Schmidt,  B.  17, 
1895).— 29.  A  blue  compound  is  obtained  by 
the  oxidation  of  dimethylaniline  with  chloranil 
or  other  chlorinated  quinone.  It  ajipears  to 
have  the  same  constitution  whichever  chloro- 
quinone  is  used,  as  on  reduction  it  always  gives 
a  leuco-base  of  the  formula  CuH.oN.,  and  melting- 
point  [173°].  The  latter  forms  glistening  plates, 
si.  sol.  cold  alcohol,  v.  sol.  hot  alcohol,  benzene, 
and  ether.  It  forms  the  salts  :  B"H2CL  :  colour- 
less crystals.— B  'H^Cy^tClj :  fine  needles.— 
B"Me2Cl., :  crystals,  sol.  water,  si.  sol.  alcohol ; 
with  wet  Ag,,0  it  gives  an  alkaline  fluid (Meister, 
Lucius,  a.  Briining.  B.  13,  212,  2100 ;  Wichel- 
haus,  B.  14,  1952).— 30.  Acetone  saturated 
with  SO,  forms  (C3H,0)(S0 ^(NMe.Ph)  crys- 
tallising in  lustrous  plates,  v.  sol.  water 
and  alcohol,  insol.  acetone  (Boessneck,  B. 
21,  1906).  Acetone  and  ZnCL  at  150°  forms 
CMe,(C,H4NMe2)2  [83°]  (Doebne'r,  B.  12,  810).— 
31.  Di-methylaniline  dissolved  in  a  saturated 
solution  of  SO.,  and  mixed  with  an  aqueous  solution 
of  alloxan  forms  (C4H,N,p4)(NMe,Ph)H.,S03  4aq 
crystallising  in  monoclinic  plates;  a:6:c  = 
1-3399:1: -3394;  /3  =  93°23'  (Pellizzari,  A.  248, 
148;  G.  18,  329).— 32.  A  saturated  aqueous  solu- 
tion of  alloxan  forms  a  compound  C,.JI,3N30_|aq 
crystallising  in  colourless  needles,  si.  sol.  water, 
decomposing  at  250°  (Pelhzzari,  G.  17,  409). 
The  compound  forms  a  crystalline  hydrochloride, 
nitrate,  and  oxalate,  and  yields  a  silver  salt 
C,,,H,o.\gN304.  It  is  decomposed  by  alkalis 
forming  a  compound  C,,H|,N„03,  decomposing 
at  281°. — 33.  s-Trinitrobenzene  forms  a  com- 
pound NMejPhC,H3(NO,,)3  [108°]  which  crystal- 
lises in  long  dark  violet  needles,  si.  sol.  alcohol 
(Hepp,  A.  215,  358).  —  34.  Tri-nitro-toluene 
forms  a  corresponding  body  (H.). — 35.  Tri-nitro- 
aniline  forms  NMe.,PhC,H3(N02)2(NH,,)  [141°] 
(Hepp). 

Salts. — Dimethylaniline  is  apparently  less 
basic  than  aniline,  for  if  a  mixture  of  the  bases 
is  treated  with  an  insuflicient  quantity  of  cold 
aqueous  HCl  the  base  left  uncombined  is  chiefly 
dimethylaniline  (Morley,  C.  J.  51,  580). — 
B'H.SOj.  [80°].  Sol.  water,  insol.  ether  and 
benzene.  H.F.  8400.  The  normal  sulphate 
could  not  be  formed.  At  190°  the  acid  sulphate 
splits  up  into  CO.,  and  the  sulphonic  acid 
(Vignon,  C.R.  107,'263). -B'.,H,HgCl4.  [149°]. 
Large  tables  or  prisms  ;  sol.  hot  water  and  hot 
alcohol.  Prepared  by  adding  aqueous  HgCl^ 
to  an  alcoholic  solution  of  dimethylaniline 
(Klein,  B.  11,  1741).  — B'.,Hg20CL.  Formed 
together  with  the  preceding.  Small  needles  or 
glistening  leaflets ;  m.  sol.  hot  water  and  hot 
alcohol,  insol.  cold  water,  v.  sol.  benzene.  On 
heating  to  100°  a  blue  colouring  matter  is 
formed.  — B'jHgCl 2  (Leeds,  J.  1882,  504).— 
B'jH.^SnClj.  Large  monoclinic  crystals  (Hjort- 
dahl,  J.  1882,  523).  —  B'.,H.,PtCl,.  Tables.— 
B'.,H.,PtCl„2aq  (Eeinhardt  a.  Staedel,  B.  16, 
29"). — B'.^H.PtBr,).  Brownish  -  red  monoclinic 
needles. —BiVSB'HI  (Kraut,  A.  210,  324).— 
(BiI.,).,3B'HI.  —  (BiI.,)34B'HI.  —  (Bil3),6B'HI.  — 
BiljiS'HL- B'jHjFeCy,,.  Lamina; ;  si.  sol.  cold 
water,  being  less  soluble  than  the  methylanilina 
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anrl  aniline  ferrocyanidcs  (Fischer,  ^.  100, 184).— 
B',H,FoCy/2aq  (Eisenbeig,  A.  205,  200). 

'  Mcthylo-iodidc  C|;H,NMe.,I.  Phenyl-tri- 
victhyl-avmwnium  iodide.  S.  (alcohol)  2'2  at  8°. 
The  combination  of  PhNMe„  and  Mel  takes 
place  rapidly  (Lauth,  Bl.  7,  418).  It  may  also 
be  obtained  by  shaking  a  mixture  of  aniline 
(1  mol.)  with  Mel  (3  mols.)  and  KOH  (2  mols.) 
dissolved  in  water  (Pawlinoff,  J.  R.  13,  448;  Bl. 
[2]  37,  493).  Plates  (from  alcohol).  Converted 
by  moist  Ag.^O  into  C„H-,NMe.,OH  a  deliquescent, 
crystalline,  caustic  base.  When  tlie  methylo- 
iodide  is  distilled  it  splits  up  into  NMe.^Ph  and 
Mel,  but  these  recomliine  in  the  receiver.  If, 
however,  a  current  of  IICl  be  passed  through  the 
retort  NMe^,PhHCl  condenses  in  the  receiver, 
while  Mel  escapes  and  may  be  condensed  in  a 
second  colder  receiver  (Merill,  J.  iJi:  [2]  17,  280). 
When  treated  in  a  sealed  tube  with  a  solution  of 
potassium  in  anhydrous  liquefied  ammonia  it 
yields  KI,  NMe.,,  and  possibly  benzene  (Thomp- 
son a.  Cundall,  C.  J.  53,  701).  Boiling  cone. 
KOHAq  slowly  decomposes  PhNMe^I  into  di- 
incthylanilinc,  KI,  and  MeOH  (Glaus  a.  liauten- 
berg,  B.  11,  021).  The  niethylo-iodide  gives  rise 
to  the  following  derivatives  :— PhNMeJ...  [115°j. 
Brown  trimetric  plates  (Geuther,  A.  240,  G9). — 
FhNMe.I,.  [87'']  (Dafert,  M.  4,  500).  Lustrous 
green  monoclinic  needles  ;  a:b:c  =  1'794:1:1*251 ; 
0  =  09°  43'.  —  PhNMeJ,.  [05°].  Violet-black 
plates.— PhNMe,,IZnI.,.  Trimetric  crystals 
(Hjortdahl).-PhNMe",ClIIgCl,.  [188°].  S.  -30 
at  0-2°.  Needles  (Hiibner,  'A.  224,  352).— 
(PhNMe,,Cl)„PtCl,-.  Orange  needles  (from water). 
S.  •33at7-4°'.-(PhNMe.,)„Cr.,0,.  Prisms.  S. -6.— 
(PhNMe.,).,Cr.,0,j.  Monoclinic  crystals  (Hjort- 
dahl). 

Ethylo-iodide  B'Etl.  [125°].  Identical 
with  methyl-ethyl-aniline-niethylo-iodide ;  KOH 
splits  off  dimethylaniline  (Glaus  a.  Howitz,  B. 
17,1325).— PhNMe,EtI.,.  [81°].  Dark-violethexa- 
gonal  rhombohedra  (Geuther). — PhNMe^.Etlj. 
[50°].  Lustrous  bluish  -  green  plates.  — 
PhNMe.,EtI;.    [45°].    Violet-black  plates. 

References.  —  Bromo-,  Brojio  -  di  -  nitro-, 
CiiLORO-,  GiiLORo-NiTRO-,  loiio-Di-,  NiTKO-,  and 

NiTROSO-DI-JlETHYLANILINE. 

DIMETHYLANILINE  -  AZYLINE    v.  Di- 

mcthyl-a}niiln-hcnzenc-\7,i)-dhnetlnjl(iniline. 

DI  -  METHYL  -  ANILINE  -PHIHALEIN  v. 

TETRA-METUYL-m-.MIinO-DI-rnEN'YL-PnTnALIDE. 

METHYLANILINE   SULPHONIC  ACID  v. 

MeTHYI,AI\III)01!EN-ZE>,'E  SULniONIC  ACID. 

0-DIMETHYLANISIDINE    v.  o-Dimethyl- 

AMIDO-PHENOL. 

METHYL-ANISOL  is  the  methyl  ether  of 
Creso" 


(£.  I) -METHYL-ANTHRACENE  G.Ji,,  i.e. 


(Biirnstein);  [200°]  (Birukoff).  Formed  by  dis- 
tilling c)7///i;'<)-oxy-methyl-anthraquinone  with 
zinc-dust '(Birukoff,  B.  20,  2070).  Formed  also 
by  boiling  iso-methylanthraquinone  with  zinc- 
dust  and  ammonia,  and  splitting  off  water  from 
the  resulting  methyl-hydroxanthranol  by  boiling 
with  xylene  (Bornstein,  B.  15,  1821).  White 
plates.— B'C,H,(N0,)30H  :  red  needles.  Gives 
on  oxidation  methyl-anthraquinone  [107°]  and 


the  corresponding  anthraquinone  carboxylic  acid. 
Forms  a  di-bromo-methyl-anthracene  [148°]. 

Hexnhydride  C|jH|g.  [c.  05°].  Formed 
by  reducing  the  dilactone  of  bcnzophenone  di- 
carboxylic  acid  with  phosphorus  and  hydric 
iodide  (Graebe  a.  Juillard,  A.  242,  250).  Plates. 
V.  sol.  alcohol,  ether,  and  chloroform.  Passed 
through  a  red-hot  tube  it  yields  a  hydrocarbon 
[195°].  On  oxidation  it  yields  methylanthra- 
quinone  [154°]. 

[B.  2) -Methyl-anthracene 
CH 

CsH,/ 1    \c,H,Mer^  2I.    [200°].    Occurs  in 

\gh/  "-^ 

coal-tar  oil,  and  hence  is  present  in  crude  anthra- 
cene and  phenanthrene  (.Japp  a.  Schultz,  B.  10, 
1049). 

Formation. — 1.  By  passing  di-tolyl-methane 
through  a  red-hot  tube  (Weiler,  B.  7,  1181).— 
2.  By  passing  di-tolyl-ethane  through  a  red-hot 
tube  (0.  Fischer,  B.  7,  1191 ;  8,  675). -3.  Appa- 
rently occurs  among  the  products  obtained  by 
jjassing  vapour  of  oil  of  turpentine  through  a 
red-hot  tube  (Schultz,  B.  10,  84).— 4.  By  the 
action  of  zinc-dust  at  high  temperatures  on 
chrysophanic  acid  C|5Hs0.,(0H).„  on  emodin 
C,5H,0.,(0H),  (Liebermann,"i?.  8,"  970  ;  A.  183, 
103),  on  aloin  (in  small  quantity)  (E.  Schmidt, 

B.  8,  1275;  Ar.  Ph.  [3]  8,  490),  on  the  acid 
[4:1]CH,,.G,.H,.G0.G,H^.G0,H  (Gresly,  A.  234, 
238),  on  abietic  acid  (colophony),  on  gum  benzoin 
(Giamician,  B.  11,  273),  on  chrysarobin  (Lieber- 
mann  a.  Seidler,  A.  212,  34),  and  on  methyl-quini- 
zarin  (Nietzki,  B.  t0,2013).— 5.  Byboilingphenyl 
xylyl  ketone  G,-H,.G0.C,H3Me, [1:2:4]  for  along 
time  (Elbs,  'pr.  [2]  35,  472).  The  isomeric 
C„H,,.CO.CjH,Me.,[l:2:5]  condenses  on  boiling  to 
the  extent  of  lO'  to  20  p.c.  to  (B.  2)-methyl- 
anthracene  ;  dehydrating  agents  either  stop  the 
i"eaction  or  split  off  benzoic  acid. 

Properties. — Yellowish  plates  (from  alcohol). 
Sublimes  in  large  white  plates,  exhibiting  blue 
fluorescence.  SI.  sol.  alcohol,  ether,  and  HOAc, 
V.  sol.  CHGl;,,  benzene,  and  GS;,.  Ghromic  acid 
in  HOAc  oxidises  it  to  anthraquinone  carboxylic 
acid  [282^].  Gone.  HNO,  added  to  its  alcoholic 
solution  forms  methyl-anthraquinone.  Bromine 
in  GS.,  forms  a  di-bromo-  derivative  [156°] 
(Fischer),  which  yields,  on  further  bromina- 
tion,  a  tetra-bromo-  derivative  crystallising  from 
toluene  in  needles.  The  picric  acid  com- 
pound melts  at  [93°]  (Gresly). 

Di-methyl-anthracene  G|^H,j  i.e. 
GH. 

C,  HX  I     >C,H.,Me,.  [71°].  (above  300°).  V.D. 

\CH/ 

7"19.  One  of  the  products  obtained  bypassing 
benzyl-mesitylene  through  a  red-hot  tube.  Se- 
l^arated  from  the  di-methyl  anthracene  [218°] 
which  accompanies  it  in  smaller  quantity,  by 
crystallisation  from  toluene,  in  which  the  com- 
pound, melting  at  71°,  is  extremely  soluble. 
Further  purified  by  means  of  its  picric  acid 
compound  (Louise,  £/.  [2]  44,  180;  A.  Ch.  [0] 
0,  191).  White  needles,  v.  e.  sol.  cold  benzene 
and  toluene,  m.  sol.  HOAc  and  alcohol.  On 
oxidation  with  GrO,,  in  HOAc  it  yields  di-methyl- 
anthraquinone  [158^].  The  picric  acid  com- 
pound forms  long  red  needles.  Forms  a  grey 
compound  with  nitro-anthracone. 
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Di-methyl-anthracene  C^H,-;  |  NC^H^Mej. 

[219°].  One  of  the  products  of  the  passage  of 
benzyl-mesitylene  through  a  red-hot  tube  (Louise, 
Bl.  [2]  44,  178).  Ehomboidal  plates,  insol.  cold 
alcohol,  si.  sol.  ether,  ligroin,  and  acetic  acid,  v. 
sol.  hot  benzene  and  toluene.  Forms  small 
colourless  leaflets  when  sublimed.  Br  in  CSj 
forms  a  crystallised  bromo-  derivative.  The 
picric  acid  compound  crystallises  in  red 
needles.  CrO^  in  HOAc  oxidises  it  to  a  di- 
methyl-anthraquinone  [170°].  Forms  a  green 
compound  with  nitro-anthracene. 
Di-methyl-anthracene 


\CsH2Me2[g:2:4]?  [220°-226°]. 

Obtained  by  distilling  with  zinc-dust  the  tri-oxy- 
di-methyl-anthraquinone  derived  from  ;»-xylene 
carboxylic  acid,  gallic  acid,  and  H,SO^  (Birukoff, 

B.  20,  871).  Plates.  Oxidised  by  CrOj  to  a  di- 
methyl-anthraquinone  [112°]. 

Di-methyl-anthracene  C^H/  |     >0  HjMe^. 

[216°].  Obtained  by  treating  a  mixture  of  toluene 
(3  pts.),  OS.,  (3  pts.),  and  chloroform  (1  pt.)  with 
AICI3  (2  pts.')  (Elbs  a.  Wittich,  B.  18,  348).  With 
chromic  acid  it  gives  a  quinone  [162°].  Probably 
identical  with  the  isomeride  [219°]. 

Di-methyl-anthracene  C^RX  \  yCiiSMB.^. 

[203°].  From  [2:4:l]C,H3Me,.CO.C,Hj.C02H[l:2] 
by  heating  with  red-hot  zinc-dust  (Gresly,  A. 
234,  238).    Plates.    Possibly  identical  with  the 
isomeride  [220°-226'^]. 
Di-methyl-anthracene 
CH 

C,  H/|^^^C,HjMe2[g  f].  [246°].  Formed  by 

reduction  of  di-methyl-anthraquinone  [183°] 
with  zinc-dust  and  NH3.  White  plates,  with 
bluish-green  fluorescence.  Its  picrate  forms 
garnet-red  needles,  decomposed  by  alcohol  (Elbs 
a.  Eurich,  B.  20,  1363). 
Di-methyl-anthracene 

C,H3Me<  I     >C,H3Me.    [200°].   Formed  from 

coal-tar  xylene  by  chlorination  at  boiling  tempe- 
rature, and  subsequently  heating  the  resulting 
[3:1]C,H,{CH3)(CH,C1)  with  water  at  210'  (Van 
Dorp,  B.  5,  074).  White  fluorescent  plates. 
Yields  on  oxidation  with  chromic  acid  a  quinone 
[153°].  Br  gives  a  di-bromo-di-methyl-anthra- 
cene  [154°].  Perhaps  identical  with  the  follow- 
ing isomeride. 

Di-methyl-anthracene 

C,H3Me/  I     >C,H3Me.    [225°]  (A.) ;  [232°]  (F. 
\CH/ 

a.  C).  Occurs  in  coal-tar  (Zincke  a.  Wachen- 
dorff,  B.  10, 1481).  Formed  from  toluene,  AICI3, 
and  acetylene  tetra-bromide  (Anschiitz,  A.  235, 
172).  Prepared  by  acting  on  toluene  with  methyl- 
ene chloride  in  presence  of  AICI3  (Friedel  a. 
Crafts,  BL  [2]  41,  323;  A.  Ch.  [G]  11,  26G). 
Scales.  With  CtO.,  in  HOAc  it  gives  dimethyl, 
anthraquiu  one  [160°],  which  forms  an  orange  ■ 


solution  in  H^SOj.    The  picric  acid  com- 
pound crystallises  in  slender  needles. 
Di-methyl-anthracene 

C.HjMe/  I    \C5H3Me.    [244°].    From  tetra- 

\gh/ 

methyl-anthracene  dihydride, 

C,H3Me<^j[^jjg>C,H3Me  by  distillation  over 

red-hot  zinc-dust  (Anschutz,  A.  235,  320), 
Greenish-yellow  laminse  (from  benzene)  ;  m.  sol. 
benzene,  si.  sol.  alcohol.  Gives  on  oxidation  di- 
methyl-anthraquinone  [236°]. 

s-Di-methyl-anthracene  dihydride  Ci^Hu  i.e. 

C„H,<;^^^^^>C,H,.    [181°].    From  ethyUdena 

bromide,  benzene,  and  AICI3  (Anschiitz,  A.  235, 
305).  Yellow  laminfe  (from  alcohol).  Sublimes 
in  yellow  needles.  V.  sol.  benzene,  CS.^,  and 
ether,  si.  sol.  cold  alcohol  and  glacial  HOAc. 
Distillation  over  red-hot  zinc-dust  gives  anthra- 
cene. Oxidation  gives  anthraquinone.  Bromine 

in  HOAc  gives  C,H,<^Jg^^>C,H„  which  crys- 

tallises  from  toluene  in  needles. 

Picrate  C,„H„C,H,(N0,)30H.  [174°]. 
ti-Di-methyl-anthracene  dihydride 

C,H,<;^^^  >C,H,.  [56°].  Formed  by  the  ac- 
tion of  HI  and  red  phosphorus  on  dimethyi- 
anthron  C.H,^^^^^  >C,Hj  at  150°  (Hallgarten, 

B.  21,2508).  White  crystals,  sol.  ether,  benzene, 
and  HOAc. 

/CH. 

Tri-methyl-anthracene  CJI/  \  >C^HMe, 

\ch/ 

[g:2:3:5].    [236°]  (W.) ;  [243°]  (G.).  Obtained 

by     distilling     '  ifi-cumene-phthaloylic '  acid 

C.  H.lMej.CO.C^H^.CO^H  with  zine-dust  (Gresly, 
A.  234,  239).  Formed  also  by  distilling  tri-oxy- 
di-methyl-anthraquinone  [244°]  over  zinc-dust 
(Wende,  B.  20,  868).  Exhibits  green  fluores- 
cence. 

Tri-methyl-anthracene  C„H,g  i.e. 

[2:5:1]  C^Me /^^AMe  [J:3].  [227°]. 

Formed  by  boiling  di-p-xylyl-ketone 
C6H3Me.,.C0.C^H3Me2  for  six  hours,  H.O  being 
eliminated.  Colourless  plates,  with  bluish-green 
fluorescence.  Sublimes  below  100° ;  slightly 
volatile  with  alcohol.  V.  si.  sol.  cold  alcohol,  v. 
sol.  ether.  By  CrO^  and  acetic  acid  it  is  oxidised 
to  tri-methyl-anthraquinone  [184°]  (Elbs  a.  01- 
berg,  B.  19,  409;  J.  pr.  [2]  35,  483). 

Tetra-methyl-anthracene  C|sH„.  [c.  280°]. 
A  small  quantity  ('3  g.)  is  formed  from  «i-xylene 
(100  g.),  AUCl,;,  and  acetylene  tetrabromide  (An- 
schiitz, A.  235,  173).  CrOj  gives  a  substance 
(tetra  -  methyl  -  anthraquinone  ?)  which  forms 
needles  [c.  300°]. 

Tetra-methyl-anthracene  (?).  [280°].  From 
o-xylene,  Al.jCl,;,  and  acetylene  tetrabromide 
(Anschiitz,  A.  235,  175).    Fluorescent  needles. 

Tetra-methyl-anthracene  (?).  [280°].  Formed 
similarly  from  |)- xylene  (A.). 

Tetra-methyl-anthracene  C,|HjMe,.  [163°]. 
Formed  by  the  action  of  methylene  chloride  in 
presence  of  AICI3  on  m-xylene,  and  in  smaller 
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quantity  on  if-cumene  (Frioflel  a.  Crafts,  A.  Ch. 
[0]  11,  208).  Crystallises  from  benzene.  Gives 
a  dark-red  crystalline  compound  with  picric  acid. 
Cone.  H._,SO,  gives  a  yellow  solution.  CrO,  in 
HOAc  oxidises  it  to  tetra-methyl-anthraquinoue 
[20(;°]. 

Tetra-methyl-anthracene  dibromide 

C,H,Me<;^g|;J|^>C,H3Me.    From  the  corre- 
sponding tetra-metliyl-antliracene  dihydride  by 
brominalion  (Anschiitz,  A.  235,  321).  Yellow 
needles  ;  decomposes  when  heated. 
Tetra-methyl-anthracene  dihydride 

McC„H3<^j|||;|^>CJI,Me.     [171"].  Obtained 

by  the  action  of  ethylidene  chloride  on  toluene 
in  presence  of  Al.^Cl..  (Anschiitz,  A.  235,  317). 
Pale-yellow  trinietriclamina3;  a:6:c  =  •675:1:  '924 
(from  alcohol  and  HOAc)  ;  v.  sol.  benzene,  si. 
sol.  HOAc,  V.  si.  sol.  alcohol.  Distillation  over 
red-hot  zinc-dust  gives  di-methyl-anthracene 
[244°].  Oxidation  gives  di  -  methyl  -  authra- 
quinone  [236°]. 

Picrate  C„R,„C,H,,(N0,)30H.  [165°].  Eed 
glistening  needles. 

Hexa-methyl-anthracene  CuH,Me„.  [c.220°]. 
One  of  the  products  of  the  action  of  methylene 
chloride  on  ^'-cumene  in  presence  of  AICI3 
(Friedel  a.  Crafts,  A.  Ch.  [6]  11,  272).  Not  vola- 
tile at  440°.  The  alcoholic  solution  gives  with 
picric  acid  a  brownish-black  pf).  [203°].  Cone. 
H.^SO^  forms  a  red  solution,  becoming  colourless 
after  absorbing  moisture. 

References.— Di-  uromo  -  methyl  -  anthracene 
and  Amido-methyl-anthracene  dihydride  and 

DIBIiOMIDE. 

DI-METHYL-ANTHRACHRYSONE  v.  Tetea- 

OXY-DI-lIF.THYL-ANTlIKAQtllNONK. 

DI-METHYL-ANTHRACYL-AMINE  v.  Di- 

METHVL-ANTHRAjriNE. 

DI-METHYL-ANTHRAFLAVIC  ACID  v.  Di- 

OXY-DI-METHYL-ANTHRAQUINOXE. 

METHYL-ANTHRAGALLOLS  v.  (1:2;3)-Tni. 

OXY-METHYL-ANTIIRAQUIN'ONES. 

DI-METHYL-ANTHRAMINE  C,,H,.NMe,,. 

Di-mftlnjl-antJn'ncijlamine.  [155°].  Formed  by 
heating  the  methylo-hydrate.  Thin  golden 
plates.  Soluble  in  alcohol  with  a  green  fluor- 
escence. 

Salts. — B'HCl :  colourless  plates,  decom- 
posed by  water. — B'.,HXl._.PtClj :  yellow  pp. 

M ethylo-iodide  B'Mel.  [215°  uneor.]. 
Formed  by  heating  anthramine  with  methyl 
iodide  at  100°.  Flat  needles,  sol.  hot  water,  si. 
sol.  cold,  nearly  insol.  alcohol. 

Mctliylo-ch  lo  r  i  de-plat  i  n  um  salt 
B'.Me..Cl,,rtCl4:  yellow  crystalline  pp. 

Mcthylo-Uydrate  B'Me(OH) ;  strongly 
alkaline.  Formed  by  the  action  of  Ag.^O  on  the 
iodide  ;  on  boiling  the  aqueous  solution  it  de- 
composes into  di-methj'l-anthramine  and  methyl 
alcohol  (Bollert,  B.  10,  163G). 

METHYL-ANTHRANILIC  ACID  v.  Amido- 

TOLUIC  ACID. 

(B.  1)-METHYL-ANTHRAQUIN0NE 

C„H,.,0,  i-c-  C,H,<^JJ>C„H,Me[|.^  l].  Mol. 

w.  222.  [154°]  (Graebe) ;  [167°]  (Birukoff) ; 
[176°]  (Bornstein).  Formed  by  oxidising  (B.  1)- 
mcthyl-anthraccne  with  CrO.,  and  HOAc  (Biru- 
koff, B.  20,  2070).  Formed  also  by  oxidising 
Vol.  III. 


(B.  l)-methyl-anthracene  hexahydride  (Graebe, 

A.  242,  256).  The  same,  or  the  following, 
methyl-anthraquinone  is  a  by-product  in  the 
preparation  of  anthraquinone  (Wachendorff  a. 
Zincke,  B.  10,  1485  ;  Bornstein,  B.  15,  1820). 
Small  needles  (from  dilute  HOAc).  V.  e.  sol. 
alcohol  and  benzene. 

(B.  2)-Methyl-anthraquinone 

C,H,<^JJ>C,H,Me[^  2].  [1G3°]  (F.) ;  [172°] 

(E.);  [177°]  (Eomer  a.  Link,  B.  16,  695). 

Formation. — 1.  By  warming  an  alcoholic 
solution  of  [B.  2) -methyl-anthracene  with  nitric 
acid,  ppg.  with  water,  and  subliming  (0.  Fischer, 

B.  8,  675). — 2.  In  small  quantity  by  boiling 
phenyl  ?)j-xylyl  ketone  (Elbs,  J.  pr.  [2]  35,  471). 
3.  By  warming  [4:l]CH3.C„Hj.CO.C„H,.CO,H 
with  H^SOj  at  170°  for  ten  minutes  (Gresly, '.4. 
234,  239). 

Properties.— YeWovi  needles.  Sublimes  in 
almost  colourless  needles.  V.  sol.  alcohol,  benz- 
ene, and  HOAc  (R.  a.  L.)  ;  according  to  Fischer, 
however,  it  is  si.  sol.  these  solvents.  Cone. 
H.SO,  forms  a  blood-red  solution  which  becomes 
violet  on  heating.  When  heated  with  zinc-dust 
it  yields  methyl-anthracene  [203°],  With  fuming 
H_,SO,,  it  yields  a  disulphonic  acid,  which  on 
fusion  with  potash  forms  di-oxy-methyl-anthra- 
quinone  (methyl-alizarin)  [252°]  (Fischer). 

Isomeride  of  Methyl-anthraquinone  v. 
Metuanthrene, 

Di-methyl-anthraquinone     Cj.JIi^O^  i.e. 

C.  H,<pQ>C,H,Me,[^:2:4]  ?  [158°].  Obtained 

by  oxidising  the  corresponding  di-methyl-an- 
thracene [71°].  Formed  also  by  heating  benzoyl- 
mesitylenic  acid  C,H,.CO.C„'HMe,CO,H  with 
P„0,  and  subliming  the  product  (Louise,  A.  Ch. 
[6"]  6,  193,  228  ;  B/.  [2]  44, 181).  Yellow acicular 
prisms  (from  chloroform-acetone)  or  needles  (by 
sublimation).  Insol.  water,  si.  sol.  alcohol,  sol. 
chloroform  and  acetone.  With  zinc-dust  and 
KOH  it  gives  an  intense  red  colour.  This  di- 
methyl-anthraqninone  ought  theoretically  to  be 
identical  with  those  melting  at  180"  and  112°  (v. 
infra). 

Di-methyl-anthraquinone  C,5H|.,0^.  [170°]. 

Obtained  by  oxidising  di-methyl-anthracene 
[219°]  with  CrO,  in  HOAc  (Louise,  A.  Ch.  [6]  6, 
189;  Bl.  [2]  44,  180).  Yellow  needles  (from 
alcohol).  With  zinc-dust  and  KOH  it  gives  a 
characteristic  red  tint,  which  disapxsears  on 
heating. 

Di-methyl-anthraquinone 

c^H.<co>^"^^^^'^^r^'^]-  ^1^3°]. 

Obtained  by  heating  o-xylyl-phenyl-kctone- 
carboxylic  acid  (o-xyloyl-o-bcnzoic  acid) 
[3:4:l]C,H,Me,,.CO.C,H^.CO.,H[l:2]  with  cone. 
H,SO,.  By  HNO.,  (S.G.  1-2)  at  220°  it  is  oxi- 
dised to  anthraquinone-di-carbosylic  acid  [340°] 
(Elbs  a.  Eurich,  B.  20,  1361). 
Di-methyl-anthraquinone 

C„H,<J;;j>C„H,Me,[J:2:4].  [180°]. 

Formed  by  heating  ?K-xylyl-phenyl-ketone- 
o-carboxylic  acid  (wi-syloyl-o-benzoic  acid) 
[2:4:l]C,H,Me.,.CO.CjH,.CO.,H[l:2]  with  cone. 
H.SO^;  the  yield  is  60  to  70  p.c.  of  the  theo- 
retical (Grosly,  A.  234,  240;  Elbs  a.  Giinther, 
B.  20,  1304).    Small  needles,  si.  sol.  benzene 


ecu 


METIIYL-ANTIIRAQIIINOXE. 


ami  alcohol.  By  clll.  HNO^  it  is  oxidisecl  to 
anthraquinone  m-di-carboxylic  acid  [above330°]. 
Eeduced  by  zinc-dust  and  ammonia  to  a  hydro- 
carbon [85°]  which  forms  with  picric  acid 
roddish-brown  scales  [135°]. 
Di -methyl-anthraquinone 

C,H,<^^^>C„H,Me,[g:2:5].    [118°].  Formed 

by  warminp;  [4:l:a']C,H,Me...CO.C,H,.CO.,H[2:l] 
with  cone.  H,SO,  at  120°  (Gresly,  A.  234,  240). 
Bi-m  ethyl-anthraquinone 

C,H,<^^>C,H,Me,[g:2:4]  ?  [112°].  Obtained 

by  oxidising  the  di-methyl-anthracene  [220°- 
226°]  (Birukoff,  B.  20,  871). 
Di-methyl-anthraquinone 

C,H,<;^|^>C,H3Ie.,.     [1G2°].     Obtained  by 

oxidising  di-methyl-anthracene  [21G°]  (Elbs  a. 
Wittich,  B.  18,  348). 

Di-methyi-anthraquinone 

C,H,Me<^Q>C,H3Me.     [23G°].     Formed  by 

oxidation  of  di-methyl-anthracene  [244°].  Pale- 
yellow  needles,  si.  sol.  HOAc,  v.  si.  sol.  alcohol 
(Anschiitz,  A.  235,  321). 
Di-methyl-anthraquinone 

C,H3Me<^Q>C,H,,Me.    [155°].    Obtained  by 

oxidising  the  di-methyl-anthracene  occurring  in 
coal-tar  xylene  (Wachendorli  a.  Zincke,  B.  10, 
1482).  Small  light-yellow  needles  (from  dilute 
alcohol).  May  be  sublimed.  M.  sol.  alcohol, 
ether,  and  HOAc. 

Di-methyl-anthraquinone 

C,H,Me<;^Q>C„H,Me.     [100°].    Obtained  by 

oxidising  the  di-methyl-anthracene  formed  from 
toluene,  methylene  chloride,  and  AlCL,  (Friedel 
a.  Crafts,  A.  Ch.  [G]  11,  2GG).  Forms  an  orange 
solution  in  HoSOj.  Probably  identical  with  the 
preceding. 

Tri-methyl-anthraquinone 

C,H^<^Q>CeHMe3.  [Me:Me:Me  =  1:2:4].  [1G1°]. 

Formed  by  warming  ilz-cuminoyl-benzoic  acid 
C,H.,Me,.Cb.CaH,,.C02H  for  a  short  time  with 
cone.  H,SO,  (Gresly,  A.  234,  240).  Needles. 
Tri-methyl-anthraquinon  e 

[2:5:  J]  C„H,Me,<^0>C,H,Me  [J:3] .  [184°]. 

Formed  by  oxidation  of  the  tri-methyl-anthra- 
cene  obtained  from  di-p-xylyl  ketone  (Elbs  a. 
Olberg,  B.  19,  409). 

References.  —  Amido-,    Nitro-,  and  Oxt- 

METHYL-ANTHEAQDINONES. 

METHYL-ANTHRAQUINONE  CABBOXY- 

LIC  ACID  C„H,„0ji.e.CJi,Me<^Q>C,H,.C0,H. 

[246°].  Occurs  among  the  products  of  the  oxi- 
dation of  coal-tar  di-methyl-anthracene  by  CrO^ 
in  HOAc  (Wachendorff  a.  Zincke,  B.  10,  1483)'. 
Small  needles  (by  sublimation)  ;  v.  sol.  hot 
alcohol. 

Di-methyl-anthraquinone   carboxylic  acid 

C,.H,30,i.e.  C,H,<;^^>C,H,Me,.C02H.  [240°]. 

Formed  by  heating  if'-cuminoyl-benzoic  acid 
C  H„Me3.CO.C,,Hj.CO.,H[2:l]  with  fuming  H.,SO, 
(Gresly,  A.  234,  241).    Small  needles.    V.  sol. 


alkalis,  si.  sol.  alcohol  and  benzene.  May  be 
sublimed. 

DI-METHYL-ANTHRARTJFIN  v.  Di-oxy-di- 

METHYL-ANTHRAQUINONE. 

DI- METHYL -ANTHRONE     C„H,,0  i.e. 

action  of  Mel  and  KOHAq  on  anthranol  (Hall- 
garten,  B.  21,  2508).  Transparent  crystals,  v. 
sol.  benzene,  ether,  si.  sol.  petroleum  ether. 
Converted  by  the  action  of  HI  and  red  phos- 
phorus into  di-methyl-anthracene  dihydride. 

METHYL-ABBUTIN  v.  Arbdtin. 

METHYL  ARSENATE  Me^AsO,.  (214°). 
S.G.  ii  1-559.  Formed  from  Ag^AsO^  and  Mel 
(Crafts,  Bl.  [2]  14,  99). 

METHYL  ARSENITE  Me^AsOj.  (129°). 
S.G.  If  1-428.  V.D.  6-01.  From  AsCl.,  and 
NaOMe  (Crafts,  Bl.  [2]  14,  104).  When 
arsenious  acid  is  dissolved  in  aqueous  NaOH 
and  treated  with  alcoholic  Mel  the  product  is 
not  mono-methyl  arsenite  but  methane  arsonic 
acid  CH.,.As0(6H)2  (Klinger,  A.  249,  149;  c/. 
vol.  i.  p.  317). 

METHYL-ARSINE  v.  Organic  Arsenic  com- 

rOUNDS. 

METHYL-ATROLACTIC  ACID  v.  Oxy-tolti,- 

pkopionic  acid. 

METHYL-ATROPIC  acid  v.  Phentl-cko- 

tonic  acid. 

METHYL-ADRIN  C,„H„0:,  aq.  A  by-product 
in  the  preparation  of  aurin  (Zulkowsky,  A.  194, 
131;  202,  210;  M.  3,  476).  Brick-red  crystals 
with  green  lustre  (from  60  p.c.  alcohol).  Its  al- 
coholic solution  is  yellowish-red,  and  becomes 
crimson  on  addition  of  alkalis.  It  loses  aq  at 
100°,  but  does  not  melt  below  200°.  HCl  added 
to  its  dilute  alcoholic  solution  ppts.  C„.,H,_,r,C10, 
as  red  crystals  with  blue  reflex.  On  heating 
with  water  in  sealed  tubes  at  245°  methyl-aurin 
is  split  up  into  ^-cresol  and  di-oxy-benzo- 
phenone.  Alkaline  KMn04  oxidises  methyl- 
aurin  to  C,„H|,0.,.  Potash-fusion  forms  p-oxy- 
benzoic  acid.  Zinc-dust  and  HOAc  reduce  it  to 
methyl-leucaurin  C,_,||H|j,0:„  which  crystallises  in 
long  colourless  needles.  H.SOj  forms  red  crys- 
tals of  (C.,,|H||,03).,H2S04  which  are  blue  by  re- 
flected light.  Bromine  in  HOAc  forms  crystals 
of  C,,||H,.^Brj03HBr  aq,  which  have  a  steel-blue 
reflex. 

METHYL-AZELAIC  ACID  v.  Octane  di- 

CARBOXYLIC  ACID. 

METHYL-DIAZO-  COMPOUNDS  v.  Di-Azo- 

COMPOUNDS. 

TETRA-METHYL-TETRAZONE  CJI,.,N^  i.e. 
(CH,),,N.N:N.N(CH,),,.  (130°).  Prepared  by 
the  oxidation  of  dimethyl-hydrazine  in  ethereal 
solution  with  HgO  (Renouf,  B.  13,  2173).  Oily 
fluid.  Explodes  with  violence  if  heated  above 
130°.  Alkaline  in  reaction.  Eeduces  AgNO^  to 
a  silver  mirror.  It  is  decomposed  by  boiling 
aqueous  acids  intodimethylamine,  methylamine, 
formic  acid,  and  nitrogen. 

Salts.  —  The  pic  rate  B'CbH2(NO.,)30H 
forms  yellow  prisms.  V.  sol.  water,  si.  sol. 
alcohol.  The  other  salts  are  also  easily  soluble 
in  water. 

METHYL-iso-BARBITURIC  ACID  C,H,.N203. 
Formed      by      treating     nitro -methyl-uracil 
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mann,  A.  253,  80).    Needles,  v.  sol.  cold  water. 

Di-methyl-barbituric  acid  v.  Di-mcthijl  deri- 
valirc  of  BAUDiTtiHio  acik,  vol.  i.  p.  430. 

METHYL-BENZAMIDES  v.  Benzoyl  deriva- 
tives of  Mf.tjiyi.ajiinks. 

METHYL-BENZENE  v.  Toldenk. 

Di-methyl-benzene  v.  Xylene. 

Tri-methyl-benzene  ii.  i|'-Cumene,Mesitylene, 
and  IIiniiMKLLn  nKNK. 

Tetra-methyl-benzene  v.  Durene. 

Penta-metbyl-benzene  C||H|„  i.e.  C,.HMe-. 
Mol.  w.  148.  [52  '].  (231°  i.V.).  'v.D.  5-27  (calc. 
6-12).  H.F.  31,900.  H.C.  1,554,100  (Stohmann, 
KIcber,  a.  Langbein,  J.  pr.  [2J  40,  83).  One  of 
the  products  of  the  action  of  MeCl  on  benzene 
or  tokiene  in  presence  of  AlCl.,  (Friedel  a.  Crafts, 

A.  Ch.  [0]  1,  472;  Ador  a.  Killiot,  B.  12,  332). 
Formed  also  in  like  manner  by  the  action  of 
MeCl  and  AlCl..  on  tri-niethyl-benzenes  at  100°- 
110°;  the  fraction  (220°-235°)  on  crystallisation 
from  alcohol  deposits  CuMe^  first,  and  the  penta- 
metliyl-benzene  remaining  in  the  mother-liquor 
may  then  be  purified  by  means  of  its  sulphamide 
(Jacobsen,  B.  20,  89G).  Pcnta-methyl-benzene 
is  a  by-product  in  the  formation  of  tetramethyl- 
benzene  by  the  action  of  Mel  and  AICI3  on 
ij'-cumene  (Glaus,  J.  ■pr.  [2]  38,  231). 

Properties. — Flat  prisms  ;  v.  e.  sol.  alcohol. 
lieactions.  —  1.  Bromine  in   CHCl,  forms 
C,-I\[e,Br.    [163°]  (292°  i.V.)  (F.  a.  C. ;  Jacobsen, 

B.  20,  898).— 2.  AgNO,,  and  vapour  of  Br  forms 
di-bromo-c-durene  [202°]  (Gottschalk,  B.  20, 
3288).— 3.  C1S0.,H  forms  the  sulphone  and 
sulphochloride  (Jacobsen). —  4.  Cold  cone.  H.^SO, 
does  not  form  the  corresponding  sulphonic  acid, 
but  yields  c-tetra-methyl-benzene  sulphonic  acid 
and  liexa-methyl-benzene  (J.). — 5.  KMnO,  forms 
benzene  penta-earboxylic  acid  (F.  a.C). — G.  Fum- 
ing nitric  acid  forms  di-nitro-c-tetra-methyl- 
benzene  [178°]  (Gottschalk,  B.  20, 3287).  Dilute 
nitric  acid  acting  on  its  solution  in  benzene  pro- 
duces tetra-methyl-benzoic  acid[lG5°]. — 7.  Heat- 
ing with  AlCl.,  forms  isodurene,  C,.Me,.,  and 
other  hydrocarbons  (Jacobsen,  B.  18,  340). — - 
8.  Cl.CONH,  and  AlCl,  convert  C„HMe,  dissolved 
in  CS.into  the  amide  of  penta-methyl-beuzoic 
acid  (.Jacobsen,  B.  22,  1219). 

Picric  acid  compound 
C„HMe,C,H,,(NO,),OH.    [131°].  Golden-yellow 
prisms. 

Hexa  -  methyl  -  benzene  C|.,H|,  i.e.  C  Me^. 
Mol.  w.  1G2.  [1G4'^]  (F.  a.  "C.)  ;  [16G°]°(J.). 
(2G4°).  S.  (95  p.c.  alcohol)  -2  at  0^  V.D.  5-73 
(calc.S-Gl)  (F.  a.  C);  5-58  (H.).  H.C.v.  1,709,000. 
H.C.p.  1,712,200.  H.F.  3G,800  (Stohmann,  Kleber, 
a.  Langbein,  J.pr.  [2]  40,  84). 

Formation. — 1.  The  final  product  of  the 
action  of  MeCl  on  benzene  or  toluene  in  the 
presence  of  AlCl,  (Friedel  a.  Crafts,  A.  Ch.  [6]  1, 
4G7  ;  C.  B.  91, 257  ;  Ador  a.  Eilliet,  B.  12, 332).— 

2.  From  o-di-chloro-benzene,  MeCl,  and  AlCl,  at 
100°  (Friedel  a.  Crafts,  A.  Ch.  [G]  10,  411).— 

3.  A  by-product  in  the  formation  of  (1,2,3,4)- 
totra-methyl-benzone  by  the  action  of  Mel  and 
AlCl,,  on  4;-cumene  (Claus,  J.  pr.  [2]  38,  231).— 

4.  By  heating  dimethylaniline  metliylo-iodide  at 
330°  (Hofmann,  B.  5,721).— 5.  Said  to  be  a  pro- 
duct of  the  action  of  fused  ZnCl..  on  sugar  (C.  /. 
38,  8G3 ;  D.  F.  J.  237,  146).-(5.  Formed  as  a 


by-product  in  the  preparation  of  cumidine  by 
licating  xylidine  hydrochloride  with  methyl  alco- 
hol ;  also  in  small  quantity  by  the  action  of 
methyl  alcohol  at  a  high  temperature  on  aniline 
hydrochloride  (Hofmann,  B.  13,  1729).— 7.  By 
dropping  methyl  alcohol  upon  strongly-heated 
ZnCl,,  (Le  Bel  a.  Greene,  Am.  2,  21).— 8.  By 
pouring  acetone  upon  fused  ZnCl.^  (H.  Greene, 
C.  R.  87,  931).— 9.  By  shaking"  crotonyleno 
CMe:CMe  with  H.,SO,  (3  pts.)  diluted  with  water 
(1  pt.)  (Favorsky'  J.  pr.  [2]  37,  384 ;  Lwoff  a. 
Almedingen,  Bl.  [2]  37,  49.3).— 10.  Together 
with  other  products  by  the  i^rolonged  action  of 
cone.  H.^SOj  upon  durene  (Jacobsen,  B.  19, 
1211). — 11.  A  product  of  the  action  of  cold  cone. 
H  .SO,  on  penta-methyl-benzene  (Jacobsen,  B. 
20,  901). 

Broperties. — Colourless  plates  (from  alcohol) 
or  prisms  (from  benzene) ;  insol.  water,  si.  sol. 
cold,  v.  sol.  hot,  alcohol,  v.  sol.  benzene.  Forms 
iridescent  plates  on  sublimation.  Does  not  dis- 
solve in  cone.  H^SO,. 

lieactions.  —  1.  Bromine  at  100'  yields 
C,,H,,Br„  [2.55°]  (F.  a.  C.) ;  [227'^]  (H.).— 
2.  KMnO,  oxidises  it  at  a  low  temperature  to 
mellitic  acid. — 3.  Dilute  nitric  acid  yields  c-tetra- 
methyl-benzene  dicarboxylic  acid  (Jacobsen,  B. 
22,  121G).— 4.  When  heated  with  AlCl,  at  200° 
a  gas  is  given  oil  and  penta-methyl-benzene, 
durene  (Friedel  a.  Crafts,  C.  R.  100,  G92),  iso- 
durene, tri-methyl-benzenes,  xylenes,  toluene, 
and  benzene  are  formed  (Jacobsen,  B.  18, 339). — 
5.  rClj  forms  hexa-chloro-hexa-methyl-benzene 
(2-  v.). 

Picric  acid  compound 
C,Me,,C„H,(NO,,),OH.    [109°].    Golden  plates. 

METHYL-BENZENE  CAKBOXYLIC  ACID  v. 
ToLuic  Acin. 

Di  -  methyl  -  benzene  carboxylic  acid  v. 
MiisrrvLENio  and  Di-jii-.tuyl-benzoic  acids. 

Tri-methyl-benzene    carboxylic    acid  v, 

^/-Cu.MlNIC  ACID. 

Methyl-benzene  dicarboxylic  acid  v.  Uviric 

ACID,  METHYL-ISdlMITIIAMC  ACID,  MeTHYL-TEREI'II- 

THALic  ACID,  and  Toluene  dicarboxylic  acid. 
Di-methyl-benzene  dicarboxylic  acid  v.  Di- 

METHYL-ISOrilTHALIO  and  Dl-MEXnVL-TEKEI'U- 
TIIALIC  ACIDS. 

Tri-methyl-benzene  dicarboxylic  acid 

C,HMe,(CO,.ll)...  Obtained  by  oxidising 
C,,HMe',.CO!c,H-,  with  KMnO,,  in  alkaline  solu- 
tion (Ador  a.  Meyer,  J.  1879,  5G2).  Needles 
(from  water).— BaA"aq.  Slender  needles  ;  almost 
insol.  water. 

Tetra-methyl-benzene  dicarboxylic  acid 
C„Me,(CO  ,H),  [0:5:4:3:2:1].  [249"].  Formed  by 
boiling  C^Me..,  with  dilute  IINO,  (Jacobsen,  B. 
22,  1215).  Small  needles  (from  hot  water)  or 
prisms  (from  alcoliol).  Yields  c-durene  when 
distilled  with  lime.  — BaA'./2aq. 

DI-METHYL-BENZENE  GLYCOL  v.  Di-a>- 

OXY-XVLENE. 

METHYL-BENZENE  SULPHINIC  ACID  v. 

Toluene  sulphinic  acid. 

Tri-methyl-benzene  sulphinic  acid 
C„H,.Me,(SO,H)  [1:3:4:6].   [98°].    Long  needles 
(from  water).— NaA'.—BaA',.    S.  5  at  7°.  Thin 
plates.— AgA'  (Radloff,  B.  li,  32). 

METHYL-BENZENE  SULPHONIC  ACID  y. 
Toluene  sulpuonic  acid. 
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Di  methyl-benzene  sulphonic  acid  v.  Xylene 

BULl'HONIC  ACID. 

c-Tri-methyl  benzene  sulphonic  acid 

C„H,Me3(S0.,H)  [1:2:3:5].  Hcmimellithcnc  sul- 
phonic acid.  Formed  by  sulphonation  of  hemi- 
melli.hene  (Jacobsen,  B.  15,  1858;  19,  2517). 
Crystallises  from  dilute  H.jSO^  in  six-sided 
plates  or  tables  (containing  aq). — NaA'aq: 
tables,  V.  sol.  hot,  m.  sol.  cold,  water. —  "BaA'j  : 
brittle  plates,  v.  si.  sol.  water. 

Amide  C^H.Me.SO.NH^.  [19G°].  Prisms 
or  needles.  Less  soluble  in  alcohol  than  the 
amide  of  <|'-cumene  sulphonic  acid. 

Isomerides  v.  iP-Cumene  sulphonic  acid  and 
Mesitylene  sulphonic  acid. 

Tetva-methyl-benzene    sulphonic    acid  v. 

DuPvENE  SULPHONIC  ACID. 

Penta-methyl-benzene  sulphonic  acid 

C^Me^SOaH.  Obtained  by  treating  penta-methyl- 
benzene  with  CISO3H  and  treating  the  product 
with  NaOH  to  convert  the  C^Me^SCCl  first 
formed  into  C„Me,,,vSO;,Na  (Jacobsen,  B.  20,  899). 
In  the  action  of  C1S0.,H  on  CjMe-,H  a  sulphone 
[98'5°],  crystallising  from  i^etroleum-ether  in 
needles,  is  also  formed.  The  free  acid,  liberated 
by  shaking  the  sodium  salt  with  light  petroleum 
and  H.^SO^,  at  once  undergoes  hydrolysis, 
C^HMej  dissolving  in  the  petroleum. 

Salts. — A'Na  :  tables  (from  neutral  aqueous 
solution)  or  jilates  (from  hot,  dilute,  NaOH) ;  si. 
sol.  cold  water,  m.  sol.  hot  water,  insol.cold,  dilute 
NaOH. — A'K  :  plates  (from  hot  water). — A'^Ba  : 
plates,  V.  si.  sol.  hot  water. — A'.^Ca :  plates. — 
A'Ag  :  plates,  v.  si.  sol.  cold,  m.  sol.  hot,  water. — 
A'..Cu  :  greenish-white  tables  ;  si.  sol.  water. 

'Chloride.  [82°J.  Plates  (from  EtOH),  or 
prisms  (from  Et^O)  ;  v.  sol.  EtOH  and  Et.O. 

Amide.  [186°].  Prisms;  v.  e.  sol.  hot,  m. 
sol.  cold,  EtOH  ;  insol.  water.  KMnO^  produces 
a  sulphamic  acid  [c.  205°]. 

METHYL  -  BENZGLYCOCYAMIDINE  v. 
Benzcreaiinine. 

METHYL-BENZGLYCOCYAMINE  v.  Bknz- 

CREATIN. 

TETKA-METHYL-BENZIDINE  v.  Tetiu- 
Methtl-di-2:)-amidq-diphen\'L, 

METHYL-BENZIL  v.  Phenil  tolyl  dike- 
tone. 

METHYL-BENZOIC  ACID  v.  Toluic  acid. 

Di-methyl-benzoic  acid  C.^R^^O.^  i.e. 
CjH3Me,,.C0^,H  [0:2:1].  m-Xylene  c-carboxylic 
acid.  [97°-99°].  Formed  by  fusing  potassium 
9)i-xylene  c-sulphonate  with  sodium  formate 
(Jacobsen,  B.  11,  21).  Short  needles  (from 
water).  Forms  J7i-xylene  when  distilled  with 
lime. 

Di-methyl-benzoic  acid 

C„H3Me,.C0,H  [4:2:1].  m-Xylcne  i-carboxylic 
acid.  Xylylic  acid.  Xyloic  acid.  [120°]. 
(267°)  at  727  mm. 

Formation. — 1.  By  the  oxidation  of  i^^-cumene 
by  dilute  nitric  acid,  being  separated  from  the 
accompanying  C„H.,Me,C0.,H  [5:2:1]  through 
the  greater  solubility  of  its  Ca  salt  (Fittig  a. 
Laubinger,  A.  151,209). — 2.  By  treating  bromo- 
?»-xylene  with  sodium  and  CO.,  (Kekul6,  A.  137, 
180). — 3.  By  warming  its  nitrile  with  H^SO^ 
(85  p.c.)  and  heating  the  resulting  amide  with 
cone.  HClAq  at  170°  (Birukoff,  B.  20,  871 ;  A. 
2i0,  286}.— 4.  By  heading  its  diphenylamide 


with  HClAq  {v.  infra). — 5.  By  decomposing  it3 
chloride  {v.  infra)  with  water. 

Properties. — Slender  needles  (from  water)  or 
monoclinic  prisms  (from  alcohol).  May  be  sub- 
limed. Almost  insol.  cold  water,  si.  sol.  hot 
water,  v.  sol.  hot  alcohol.  Gives  m-xylene  when 
heated  with  lime.  Chromic  acid  mixture  oxi- 
dises it  to  C„H3Me(C0,H),  [3:1:4]. 

Salt  s. — CaA'2  2aq  :  monoclinic  prisms,  v. 
sol.  water.  — BaA'.,  8aq  ? — AgA'. 

Chloride  C^iL^Ue.,.COC\.  [25-5°].  (235°). 
Formed  by  passing  COClj  into  77z-xylene  con- 
taining AICI3,  and  heating  to  100°  (Ador  a. 
Meyer,  B.  12,  1968). 

Amide  CsH.MeyCONH,,.  [180°].  Formed 
by  warming  the  nitrile  with  H^S04  (85  p.c). 
Formed  also  by  the  action  of  NHj.COCl  on 
?ii-xylene  in  presence  of  AICI3  (Gattermann,  A. 
244,  53).  Formed  also  by  passing  gaseous  HCNO 
and  HCl  gas  into  ra-xylene  containing  AICI3  on 
the  water-bath  (Gattermann  a.  Kossolymo,  B. 
23,  1196).  Long  shining  needles  (from  water). 
Almost  insol.  cold  water,  v.  sol.  alcohol. 

^wiZtde  C,H3Me,.C0NHPh.  [138-5°].  Crys- 
tals, V.  si.  sol.  hot  water. 

Diphenylamide  C„H3Me,.C0NPh„.  [142°]. 
Formed  from  m-xylene  and  NPhj.COCl  in  pre- 
sence of  AICI3  (Lellmann  a.  Bonhoffer,  B.  20, 
2120).  Monoclinic  crystals,  v.  e.  sol.  hot  alco- 
hol, HOAc,  and  chloroform,  si.  sol.  hot  ether,  v. 
si.  sol.  hot  petroleum-ether. 

Nitrile  GJl.,Ue..G'ii.  [25°].  (224°).  S.G. 
ia  -9871  (Hinrichsen,  B.  21,  3082).  V.D.  4-64. 
Formation. — 1.  By  heating  the  formyl  deri- 
vative of  9«-xylidine  with  zinc-dust ;  the  yield 
being  about  12  p.c.  (Gasiorovsky  a.  Merz,  B.  18, 
1012). — 2.  By  distilling  the  corresponding 
PO(OC„H3Me,)3  with  KCy;  the  yield  being 
15  p.c.  (Kreysler,  B.  18,  1713).— 3.  Fromm-xyli- 
dine  by  Sandmeyer's  reaction  (Birukofi,  B.  20, 
871).  Properties. — Triclinic  crystals  (from  dilute 
alcohol).  Volatile  with  steam.  Yields  benzyl- 
di-paethyl-amine  on  reduction. 

Amidoxim  C,H3Me,C(NH,):N0H.  [178°]. 
Xylcnyl-amidoxim.  Formed  by  the  action  of 
hydroxylamine  on  the  nitrile  at  85°  (E.  Oppen- 
heimer,  B.  22,  2443).  White  needles,  v.  sol. 
alcohol,  ether,  chloroform,  and  hot  water,  si.  sol. 
cold  water.  Reactions. — 1.  EtI  acting  on  its  Na 
derivative  forms  C^H3Me,.C(NH.,):N0Et  which 
crystallises  in  white  needles,  [172°],  v.  sol.  alco- 
hol, ether,  chloroform,  benzene,  and  boiling 
water,  si.  sol.  cold  water.  Excess  of  HCl  con- 
verts the  ethyl  derivative  into  C.^jMeXChNOEt, 
a  yellow  aromatic  oil. — 2.  Chloral  forms  a  com- 
pound CCl3.CHO(C„H3Me,.C(NH.,):NOH)  [112°] 
crystallising  in  white  scales,  sol.  alcohol  and 
ether  but  decomposed  by  water  and  dilute  acids. 
3.  ClCO.,Et  acting  on  the  amidoxim  in  chloro- 
form forms  C,H3Me,,.C(NH,,):N0C0,Et  [IW] 
which  crystallises  in  white  needles,  v.  sol.  alco- 
hol, ether,  and  chloroform,  si.  sol.  ligroin.  It  is 

converted  by  heat  into  C^HaMe^.C-^^g^CO 

which  crystallises  in  needles  [182°],  v.  sol.  al- 
cohol and  ether. — 4.  Potassium  cyanate  acting 
on  the  hydrochloride  of  the  amidoxim  forms 
C„H;,Me,.C(NOH).NH.CO.NH,  [153°]  which 
crystallises  from  dilute  alcohol  in  white  scales, 
and  forms  an  unstable  platinochloride.— 
5.  Phenyl  cyanate  at  100°  reacts  forming 


metiiyl-bk: 

C„II,iMe,.C(NOH).NH.CO.NHPh  [138^]  which 
cryst.alHses  from  alcohol  in  li},'ht-yello\v  scales, 
sol.  acids,  alcoliol,  ether,  chloioforni,  bonzeno, 
and  hot  water. —  0.  I'licnyl  thio-carbimidc  at 
100°  forms  C„H;,Me,.C(NOH).NH.CS.NHrh 
[150°],  sol.  alcohol,  ether,  benzene,  boiling  water, 
and  acids. — 7.  Heating  with  Ac^O  forms  the 

azoxim        C,H,Me,.C^^j;j^^C.CH3  [89°].— 

8.    Succinic    anhydride    forms    the  azoxim 

C,H,Me,.C^^j;|.*^^C.CH,.CH,.CO,H  which  forms 

long  white  needles,  [112°],  v.  sol.  alcohol,  ether, 
benzene,  CHCl;,,  and!  hot  water,  and  yields  crys- 
talline salts. 

Acetyl  derivative  of  the  amidoxim 
C,,H3Me,.C(N0Ac)NII,.  [18'J°].  Small  white 
needles,  v.  sol.  alcohol  and  chloroform,  si.  sol. 
ether  (Oppenheimer,  B.  22,  2415). 

Benzoyl  derivative  of  the  amidoxim 
C,H,Me,C(NOBz)NH,.  [158°].  White  crystals, 
V.  sol.  alcohol,  ether,  and  chloroform,  si.  sol. 
water  and  ligioin.     Converted  by  heat  into 

C^n,Ue.,.C^^^C.CJi„  which  crystallises  in 

faintly  yellow  scales,  v.  sol.  alcohol,  ether,  and 
chloroform,  volatile  with  steam  (Oppenheimer, 
B.  22,  2111). 

Di-methyl-benzoic  acid  C^H,Me,.CO,H|  5:2:1]. 
l>Xyhnc  carboxylic  acid.    [132-"].    (2G8°  i.V.). 

Farmation. —1.  From  bromo-^-xylene  by 
treatment  with  ClCO.^Et  and  sodium-amalgam, 
the  resulting  ether  being  then  saponified  (.Jacob- 
sen,  B.  14,  2111). — 2.  By  oxidation  of  methyl 
xylyl  ketone  Cn,.CO.C,  Il'.Me.,  [1:2:5]  by  dilute 
HNO.,  or  by  KMnO,  (Glaus,  B.  18,  1858;  19, 
3183). —  3.  From  its  amide. 

Properties. — Large  needles  (from  alcohol)  ; 
V.  si.  sol.  hot  water,  v.  e.  sol.  alcohol.  Volatile 
with  steam.  Yields  C,H,Me(COJl),  [2:5:1]  on 
oxidation. 

Salts. —  CaA'.j  2aq  :  crusts,  m.  sol.  water. — 
BaA'.,  4aq  :  small  needles. 

Amide  C,H,,Me.,.CONH„.  [18G°].  Formed 
by  the  action  of  Cl.CO.NH,'  (or  of  HNCO  and 
HCl)  on  2J-xylene  in  presence  of  AlCl.j  (Gatter- 
mann,  ^.  244,54;  B.  23,  1199).  Colourless 
needles  (from  water) ;  m.  sol.  hot  water  ;  v.  e. 
sol.  alcohol. 

Di-methyl-benzoic  acid  C,lI.,Mc,.CO,H  [3:2:1]. 
o-Xijlciic  c-cavbox ylic  acid.  Hcmimcllithylic  acid. 
[141°].  Formed  by  the  oxidation  of  hemi-mel- 
lithene  C^H.,Me.,  [3:2:1]  by  dilute  nitric  acid 
(.Jacobsen,  B.  19,  2518).  Prisms  (from  hot  al- 
cohol) or  plates  (from  dilute  alcohol).  Volatile 
with  steam ;  v.  si.  sol.  hot  water,  insol.  cold 
water.  Yields  o-xylone  when  distilled  with  lime. 
CaA'„  aq.    Long  prisms,  m.  sol.  cold  water. 

Di-methyl-benzoic  acid  C„H,Me,,.CO,H[4:3:l]. 
o-Xylene  i-carboxylic  acid.  [105°].  Obtained 
by  boiling  its  amide  for  2  days  with  caustic 
potash  solution.  Formed  also,  together  with 
the  isomeric  m-xylene  i-carboxylic  acid  [12G°] 
{v.  siqira),  by  oxidising  ij/-cumene  with  dilute 
llNOj  (Fittig  a.  Laubinger,  A.  151,  275).  Its 
ether  is  formed  by  the  action  of  sodium- 
amalgam  on  a  mixture  of  bromo-o-xylene  and 
ClCO.Et  (.Jacobsen,  B.  17,  2374).  Prisms  (from 
alcohol)  ;  almost  insol.  cold  water,  v.  si.  sol. 
boiling  water,  v.  e.  sol.  alcohol.  Gives  o-xylenc 
when  distilled  with  lime.   Gives  C,HjMe(C6 .H)™ 
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[3:4:1]  on  oxidation  with  dilute  nitric  acid. — 
CaA'.  3^,aq.  Needles.— l!aA'_,  4acj.  Needles,  v. 
sol.  water. 

Amide  C,;H3Me..C0NH,,.  [131°].  Formed 
by  the  action  of  NH.,.C0C1  on  o-xylene  in  presence 
of  ACl,,  (Gattermann,  ^.244,  52).  Long  shining 
needles  (from  water).  The  amide  obtained  from 
o-xylenc,  gaseous  cyanic  acid,  HCl,  and  AlCl^ 
melts  at  105°  (Gattermann  a.  Eossolymo,  B.  23, 
1199). 

Diphcnylamidi  C,-H,Me.,.CONPh„.  [130°]. 
From  NPh.„COCl,  o-xyleno,  and  AlCl,  (Lellmann 
a.  Eonhofl'er,  B.  20,  2119).  Small  prisms  ;  v.  sol. 
hot  alcohol,  si.  sol.  ether  and  ligroin. 

Nitrite  C,H3Me,,.CN.  (232°).  V.D.  4-01. 
Formed  by  fusing  potassium  o-xylene  sulphonate 
with  ICCy  (Jacobsen,  B.  11,  23).  Formed  also 
by  heating  the  corresponding  xylenyl  phosphate 
P0(0C,H3Me,,),  with  KCy,  the  yield  being  20  p.c. 
(Kreysler,  B.  18,  1711).  Liquid,  miscible  with 
alcohol  and  ether. 

Di-methyl-benzoic  acid  C„H,Me,.C0 JI  [5:3:1] 
is  descrilied  as  Mksitylenic  acid. 

Di-methyl-benzoic  acid  CJI.,Me,.C0,H  ? 
Lauroxylic  acid.  [155°].  Produced  by  the  ac- 
tion of  dilute  nitric  acid  on  laurene  C,|H||. 
(Fittig,  Kobrich,  a.  Jilke,  A.  145,  151).  Hard 
nodules  (from  alcohol).  Nearly  insol.  cold,  si. 
sol.  boiling,  water,  v.  sol.  alcohol.  Yields  acetic 
acid  on  oxidation  with  chromic  acid  mixture. — 
BaA'.^laq.  Concentrically-grouped  needles,  v. 
sol.  water. — CaA'.^  4aq.  -  AgA'.  White  pp.  ;  may 
be  crystallised  from  water. 

Tri-methyl-benzoic  acid  v.  >|/-Cuminic  acid. 
Another  tri-methyl-benzoic  s.ciA,IIvmimcllithcne 
carboxylic  acid,  is  described  as  c-Cui\iinic  acid. 

Tecra- methyl -benzoic  acid  C,HMe|CO.,H 
[5:4:3:2:1].  [1G5°]  (G.)  ;  [150^]  (C.).'  (c.  270°). 
Formed  by  oxidising  penta-methyl-ljenzene,  dis- 
solved in  benzene,  with  dilute  nitric  acid  (Gott- 
schalk,  B.  20,  328C).  Formed  also  by  oxidising 
tetra-methyl-phenyl  methyl  ketone  or  tetra- 
methyl-phenyl-acetic  acid  with  KMnOj  (Claus, 
J.  pr.  [2]  38,  234).  Needles  (G.),  m.  sol.  hot 
water,  v.  e.  sol.  alcohol,  ether,  benzene,  CS„,  and 
chloroform  (C).  Its  alkaline  salts  are  very 
soluble.  The  Ag  salt  is  v.  si.  sol.  water.  The 
cupric  salt  forms  light-green  plates. — 
BaA'.,2aq.  Plates  or  nodules,  v.  sol.  water  and 
alcohol  (G.).— BaA'j  Gaq  (C.).— CaA',  3aq  (C.).— 
NaA'  3aq. 

Tetra-methyl-benzoic  acid  CIIMe,.CO.B 
[G:4:3:2:l].  Formed  by  oxidising  the  correspond- 
ing CsHMe,.CO.CH,  with  KMnO,  (Claus  a. 
Foecking,  B.  20,  3103).  Yellow  liquid,  not 
solidified  at  0°. 

Tetra-methyl-benzoic  acid  C.,inie,.CO..H 
[0:5:3:2:1].  [109°]  (C.a.F.);  [112°]  (G.).  Formed 
by  oxidising  the  corresponding  C^HMci.CO.CHj 
with  KMnO,  (Claus  a.  Foecking,  B.  20,  3103). 
Formed  also  by  boiling  its  amide  for  several  days 
with  alcoholic  potash  (G.).  Plates. 

Amide  C,HMe.,.CONH„.  [173°].  From 
durene,  CICONH,,  and  AlCl,  (Gattermann,  A. 
244,  55).    Shining  plates  (from  dilute  alcohol). 

Tetra-methyl-benzoic  acid  C„lIi\Ie,.CO..H. 
[179"].  From  durene,  COCl,,  and  AlCI,,,  the  pro- 
duct being  decomposed  by  water  (Jacobsen,  B. 
22,  1223).  Also  from  C„nMe,.CO.C^H-,  and 
KMnO,  (Meyer  a.  Ador,  J.  1879,  5G2).  Must  be 
identical  with  one  of  the  three  preceding  acids, 
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probably  with  that  of  Gottschalk.  Large  plates 
(from  dilute  alcohol),  v.  si.  sol.  cold  water.  Vo- 
latile with  steam.  May  be  distilled.  Cone. 
HClAq  at  210^  yields  durene  and  CO.^.— CaA',. 
Short  prisms,  si.  sol.  hot  water, — BaA'i,4aq. 
Small  plates  (from  hot  water). 

Methyl  ether  C^H.Ue,.COMe.  [59°].  (209° 
i.V.).  Plates  (Jacobsen,  B.  22, 1223).  Saponified 
by  alcoholic  potash  at  210°. 

Nitrile  C,HMe,.CN.  [77=].  Formed  by 
distilling  tetra-methyl-benzoic  acid  with  PbCy.^ 
(Jacobsen,  B.  22,  1221).  Needles,  v.  e.  sol.  al- 
cohol. Split  up  by  HCl  at  215°  into  durene  and 
CO,.  A  crystaUine  nitrile  C,H(CH3)j.CN  [C9'], 
(260°),  probably  identical  with  the  last  is  formed 
by  the  isomeric  change  of  the  carbamine  derived 
from  duridine  {q.  v.)  by  distillation.  It  is  very 
stable  towards  HCl,  by  which  it  is  not  saponified 
to  the  acid,  but  at  250°  it  decomposes  with 
formation  of  tetra-methyl-benzene  (Hofmann, 
B.  17,  1914). 

Amide  C„HMe^.CONH,,.  [173°].  Formed 
by  passing  gaseous  cyanic  acid  and  HCl  into 
durene  containing  AlClj  at  100°  (Gattermann  a. 
Eossolymo,  B.  23,  1199).  It  is  probably  the 
amide  of  the  acid  [179°],  but  has  not  been  fully 
examined. 

Penta  -  methyl  -  benzoic  acid  C^Mej.CO.S. 
[210-5°].  Formed  from  penta-methyl-bemiene, 
COCl.,,  and  AICI3  at  0°;  after  a  fortnight  the 
product  is  exposed  to  moist  air  and  then  treated 
with  water  (Jacobsen,  B.  22,  1220).  Needles 
(from  water)  or  prisms  (from  70  p.c.  alcohol) ; 
V.  si.  sol.  cold,  si.  sol.  hot,  water,  v.  e.  sol.  hot 
alcohol.  Volatile  with  steam.  May  be  distilled. 
With  H-.SO^  it  yields  C^Me„  and  c-durene 
(prehnitene).  HNO,  forms  di-nitro-c-durene. 
Fuming  HClAq  at  200°  yields  CO,  and  penta- 
methyl-benzene.  —  CaA',.  Prisms  ;  m.  sol. 
water. — BaA'.,  2aq.    Plates ;  sol.  hot  water. 

Methyl  ether  MeA'.  [C7-5°].  (300°  i.V.). 
Plates  ;  v.  sol.  alcohol. 

Amide  C„Me,.CONH,.  [200°].  FromC.HMe,, 
ehloro-formamide,  and  AICI3.  Plates;  si.  sol. hot, 
V.  si.  sol.  cold,  water. 

Nitrile  C,(CH,),.CN.  [170°]  (J.) ;  [1G8°] 
(H.).  (292°)  (H.) ;  (295°)  (J.).  Formed  from  the 
carbamine  CuMe^NC  by  intra-molecular  trans- 
formation by  heating  it  a  few  degrees  above  its 
melting-point  (Hofmann,  B.  18,  1825).-  Large 
white  needles ;  sol.  alcohol  and  ether,  insol. 
water.  It  is  remarlcably  stable,  and  could  not 
be  saponified  by  treatment  with  acids  or  alkalis. 
By  heating  with  HI  at  220 '-230°  it  yields  penta- 
methyl-benzene,  NH„  and  CO,.  Cone.  HClAq 
at  215°  also  yields  C,'HMe,. 

METHYL-BENZOIC  ALDEHYDE  v.  Tolxjic 

ALDEHYDE. 

Di-methyl-benzoic  aldehyde  C„H3Me,.CH0 
[4:2:1].  m-Xylobenzaldchyde.  Xylylic  aldehyde. 
[-8°].  (210°).  Formed  by  oxidising  di-methyl- 
benzyl  alcohol  with  K.,Cr.,Oj  and  HjSO,  (Hinrich- 
sen,  B.  21, 3085 ;  22,  121)".  Separated  by  K.CO^. 
Colourless  oil,  volatile  with  steam.  HNO3  oxi- 
dises it  to  di-methyl-benzoic  acid  [126°]. 

Di-methyl-benzoic  aldehyde  C,iH,,Me2.CH0 
[5:3:1].  (221°).  Formed  from  mesitylene  by 
treatment  in  CS,  with  CrO.,Cl,„  followed  by  water 
(Etard,  C.  R.  97',  909).  The  yield  is  almost  the 
theoretical  quantity.  Yields  mesitylene  acid  on 
oxidation. 


Tri  -  methyl  -  benzoic  aldehyde.  Phenyl 
hydrazideMe,CJi.,.CH:}iMPh.  [129°].  Formed 
by  the  action  of  tri-methyl-benzoic  aldehyde  on 
a  solution  of  phenyl-hydrazine  in  dilute  HOAe 
(Kudolph,  A.  248, 100).  Colourless  needles,  very 
sensitive  to  light ;  v.  sol.  ether,  hot  alcohol,  and 
petroleum  ether. 

DI  -  METHYL  -  BENZOIN  C^H,  0,  i.e. 
[4:1]  C,H,Me.C0.CH(0H).C,H,Me[l:4].°  [89°].!)- 
Toluo'in.  Prepared  by  boiling  10  pts.  of  p-toluic 
aldehyde  (from  jj-xylene)  with  2  pts.  of  KCy  and 
30  pts.  of  50  p.c.  alcohol,  and  shaking  the  mass, 
after  cooling,  till  the  yellow  product  separates 
(Stierlm,  B.  22,  380  ;  cf.  Grimaux  a.  Lauth,  Bl. 
7,  233).  Pale-yellow  prisms  (from  dilute  alco- 
hol) ;  si.  sol.  hot  water,  v.  sol.  alcohol,  ether,  and 
benzene.  Fuming  H,S0^  gives  a  beautiful  green 
colour. 

Acetyl  derivative  Ci^H.^AcO,.  [100°]. 
White  crystals  ;  v.  sol.  alcohol  and  ether. 

Benzoyl  derivative  Ci^Hi^BzO,.  [119°]. 
White  crystals ;  v.  sol.  alcohol  and  ether. 

METHYL-BENZONITRILE    v.    Nitrile  of 

TOLUIC  ACID. 

Di- methyl -benzonitrile  v.  Nitrile  of  Di- 

METHYL-BENZOIC  ACID. 

METHYL  -  BENZOPHENONE    v.  Phenyl 

TOLYL  KETONE. 

Di  -  methyl  -  benzophenone  v.  Phenyl  xylyl 
KETONE  and  Di-tolyl-ketone. 

TRI  -  METHYL  -  BENZOaUINONE  CARB- 
OXYLIC  ACID  V.  <j'-CuM0QniN0NE  cakboxylic 

ACID. 

METHYL  -  BENZOYL  -  ACETIC    ACID  v. 

a-BENZOYL-PRnplONIC  ACID. 

Di-methyl-benzoyl-acetic  acid  [5:2:1] 
C,H,Me,,.CO.CH,.CO,H.  Xylyl  methyl  ketone 
carboxylic  acid.  [132°].  Formed,  together  with 
di-methyl-benzoic  acid,  by  oxidising  xylyl  ethyl 
ketone  with  very  dilute  KMnO^  (Claus  a.  Fickert, 
B.  19,  3183).  Needles ;  si.  sol.  water,  v.  sol. 
alcohol  and  ether. — NaA'aq:  crusts;  v.  sol. 
water. — CaA',25aq:  needles;  si.  sol.  cold  water. 
— BaA'.,  4aq:  prisms;  si.  sol.  cold  water.  —  AgA'. 

TEfllA  -  METHYL  -  BENZOYL  -  BENZOIC 
ACID  C,HMe^.CO.C,H,.CO,H  [2:1].  DuroyU 
benzoic  acid.  [c.200°].  Formed  by  heatingphthalio 
anhydride  with  durene  in  presence  of  AlCij 
(Fricdel  a.  Crafts,  A.  Ch.  [0]  14,  454 ;  C.  R.  92, 
833).  Insol.  water,  v.  sol.  alcohol,  ether,  and 
benzene.  May  be  crystallised  from  HOAc.  The 
Pb,  Cu,  and  Ag  salts  are  insol.  water. — "KA': 
minute  needles ;  v.  sol.  cold  water.  — ""NaA' ;  v. 
si.  sol.  alcohol. — xNHjA':  needles. — BaA'jaq: 
groups  of  needles ;  v.  si.  sol.  water. — CaA',  aq  : 
needles  ;  v.  si.  sol.  water. 

M  ETHYL  -  BENZOYL  -  ETHYL  -  HYDROXYL. 
AMINE  V.  Hydroxylamine  derivatives. 

TRI-METHYL-BENZOYL-PROPIONIC  ACID 
V.  iIz-Cumyl-ethyl-ketone-carboxylic  acid. 

METHYL-DIBENZYL  v.  Phenyl-tolyl- 
ethane. 

MfcTHYL-BENZYL-ACETIC  ACID  y.  Phenyl- 

isO-BUTYRIC  ACID. 

DI-MEPHYL-BENZYL  ALCOHOL  C.,H,.,0  i.e. 
[4:2:l]C,H3Me,,.CH,OH.  XtjIj/I  alcohol.  [22°]. 
(232°).  Formed  by  adding  KNO,  to  a  solution 
of  dimethyl-benzyl-amine  sulphate  (Hinriehsen, 
B.  21,  3085).  Colourless  liquid,  with  aromatic 
odour,  volatile  with  steam.  Oxidised  by  chromic 
acid  mixture  to  di-methyl-benzoic  aldehyde. 
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Acetyl  derivative  C„II|,OAc.  (230°- 
23  4  ). 

Benzoyl  derivative  C,,H||Or!z.  (333"). 
Yellow  oil  (Ilini-ichseii,  B.  22,  123). 

Penta-methyl-benzyl  alcohol  C,.,H|,0  i.e. 
C„Me,,Cri,OII.  McU it  1/1  alcohol.  [160-5°].  Ob- 
tained by  saponifying  its  acetyl  derivative  with 
aleoholic  potash  (Jacobsen,  ]3.  22,  1217).  Di- 
metric  prisms,  insol.  water,  v.  sol.  alcohol. 

Acetyl  derivative  C„Me,.CH,OAc.  [85°]. 
(310°).  Obtained  by  the  action  of  KOAc  and 
HOAc  on  the  chloride  C,;Me;i.CH.Cl,  which  is  got 
by  heating  hexaniethyl-benzene  with  PCL,  at 
140°  (Jacobsen).  Plates  or  prisms  (from  alco- 
hol) ;  V.  sol.  ethor,  m.  sol.  alcohol  at  0°,  insol. 
\Yr.ter. 

o-METHYL-BENZYL-AMINE 

[2:l]C,H,Me.CH,.NIL.  o-Tolyl-mclhyl-aminc. 
Xylylaminc.  (202°).  Formed  by  heating  methyl- 
benzyl-phthalimide  (derived  from  w-bromo-o- 
xylcne)  with  cone.  HClAq  in  sealed  tubes  at  200° 
(Strassmann,  B.  21,  577).  Liquid,  which  absorbs 
moisture  and  CO.,  from  the  air.- Jj^H..PtCl„ : 
yellow  needles. — B'HCl :  needles  (from  alcohol). 
• — Picrate  B'CuHjN,,0, :  long  yellow  needles, 
decomposing  above  170°. 

Acetyl  derivative  C,H|Me.CH._,NHAc. 
[09^].  Formed  by  heating  the  hydrochloride 
with  NaOAc  and  Ac  .O.  Crystallises  from  alcohol. 

9)j-Methyl-benzyl-amine 
[3:l]C,H,Mc.CH,NlI,,.  (202°).  Formed  by  heat- 
ing ai-bromo-7»-xylene  with  iiotassium  plitlial- 
imido,  and  decomposing  the  product  with  cone. 
IIClAq  at  190°  (Bromme,  B.  21,  2700).  Colour- 
less liquid,  miscible  with  alcohol  and  ether. 
Absorbs  CO.,  from  the  air. — B'HCl :  needles. 
B'„H„PtCl,,.  [212°],  Golden  plates.— Sulphate 
[248°].  -  B'.,H„C,04-  [172°].  Plates,  v.  sol. 
water. — Picrate  [156°]. 

Acetyl  derivative  C^HiMe.CH.,.NHAc. 
(235°-240°).  Oil. 

Benzoyl  derivative  C„H,Me.CH.„NHBz. 
[69°].  White  plates  (from  alcohol),  v.  sol.  chlo- 
roform, HOAc,  and  benzene. 

7>Methyl-benzyl-aniine 
[4:l]C,;H,,Me.CH,NH,.     Formed  by  treating  an 
alcoholic  solution  of  the  amide  of  thio-^)-toluic 
acid  with  zinc  and  HClAq  (Patcrno  a.  Spica,  B. 
8,  441). 

5«-(?) -Methyl -benzyl-amine  C^Hjl\re.CH,NH.,. 
Xyhjhiiniiic.  (lOO").  Formed,  together  with 
di-methyl-di-benzyl-amine  and  tri-methyl-tri- 
benzyl-aniine  by  heating  w-chloro-xylene  with 
alcoliolic  NH.  at  110°  (Pieper,  A.  151,  129).  Oil, 
smelling  like  herring-brine.  Is  either  the  m- 
compound  or  a  mixture.  Lighter  than  water. 
Absorbs  CO,  from  the  air.— B'HCl.  [185°]. 
Keedles  ;  v.  sol.  water  and  alcohol.  — B'.jHoPtCl,;. 

Di-7)i-(?)-methyl-di-benzyl-amine  C|„H|,,N  i.e. 
(C,,B.,Me.CIL),NH.  Formed  as  above  (Pieper). 
Oil  smelling  like  herring-brine.  Lighter  than 
water.  Decomposes  above  210".— B'HCl.  [198°]. 
Needles ;  si.  sol.  cold  water,  v.  sol.  hot  water 
and  alcohol.— B'HBr.  [196°]. 

Tri-))i  (?)-methyl-tri-beiizyl-amine  Co|H.,.N 
i.e.  (C,H|Me.CH,,),,N.  Formed  as  above  (Pieper). 
Oil;  si.  sol.  alcohol.  Cannot  be  distilled.  With 
bromine  water  it  yields  (C,.H|l\Ie.CH.,).,NH  and 
C,.H,Me.CHO.— B'HCl.  [212°]  (P.)';'  [204°] 
(Jannasch,  A.  142,  303).  Needles;  si.  sol.  cold 
alcohol,  insol.  water  and  ether.    Heated  in  a 


current  of  dry  HCl  it  yields  (C  H,Me.CH..).,NH 
and  C,H,Me.CH,Cl.-B'HNO.,.    [l"-^"-^"]  (J-)-  " 

Di-methyl-benzyl-amine  C,,H|.,N  i.e. 
[4:2:l]C,H:,Me,.CH,NH,.  (219°). '  Xyhjl-mctliyl- 
amine.  Xylohenzyl-amine.  Formed  by  redu- 
cing with  sodium  the  nitrile  of  the  corresponding 
di-methyl-benzoic  acid  dissolved  in  alcoliol 
(Hinrichsen,  B.  21,  3083;  22,  122).  Liquid,  sL 
sol.  water,  v.  sol.  alcohol  and  ether.  Eeadily 
absorbs  C0._,  and  moisture  from  tlie  air.  Nitrous 
acid  converts  it  into  the  corresponding  alcohol. 
—B'HCl.  [210°].  Needles  or  plates.— B'.,H..PtCl„. 
[228°].— B'HHgCl^.  [205°].— Nitrate  [158°].— 
Sulphate  [254°] .—Picrate  [223°].— B'Cdl,.— 
B'.HJ.CdL. 

Benzoyl  derivative  C,,n,,BzN.  [98°]. 
Needles,  v.  si.  sol.  water,  v.  e.  sol.  alcohol  and 
benzene. 

Di-methyl-henzyl-amine      v.  Benzyl-di- 

METIIYL-AMINE. 

METHYL-BENZYL-ANILINE 

C„H,NMe.CHJ'h.  (30(;°)  (N.)  ;  (above  360°) 
(S.).  From  methyl-aniline  and  benzyl  chloride 
(Noelting,  J.  1883,  702;  Stebbins;  A.  C.  J.  7, 
42).    Pale-yellow  oil. 

p- METHYL -BENZYL -BENZOIC  ACID 
C,,H,,0.,i:.c.[4:llC,H,Me.CH.,.C,H,-C0,.H.  [134°]. 
Formed"fromC,'H,Me.CO.C„H,.CO,H  by  reducing 
with  zinc-dust  and  ammonia,  filtering,  diluting 
with  water,  adding  HCl,  dissolving  the  pp.  in 
NH|C1,  and  re-ppg.  with  acid  (Gresly,  A.  234, 
235).  Long  needles  (from  alcohol)  ;  v.  sol. 
alcohol,  HOAc,  and  benzene,  almost  insol.  water. 
— BaA'o :  plates,  v.  sol.  water. 

Di-methyl-benzyl-benzoic  acid  C|,H|,0.,  i.e. 
[4:2:l]C,H,Me.,.CH,.C,H,CO.,H[l:2].  [158°].'  Ob- 
tained by  reducing  C,  H,Me,.CO.C,Hj.CO,H  with 
zinc-dust  and  ammonia  (Gresly,  A.  234,  237). 
Small  needles  (from  alcohol).-  BaA'^aq.  Plates 
(from  dilute  alcohol),  si.  sol.  water. 

METHYL-BENZYL  BROMIDE  v.  w-Bromo- 

XTLKNK. 

DI-MEIHYL-BENZYL-CARBAMIC  ETHER 
C,,H,,NO,,  i.e.  [6:4:2:l]C,H,Me,.NH.CO,Et. 
Mcsiti/l-carbamic  ether.  [62°].  From  mesidine 
and  ClCO,Et  (Eisenberg,  B.  15,  1016).  Long 
needles  (from  water).    Volatile  with  steam. 

METHYL-BENZYL-CARBINOL  «.  Puenyl- 
iso-ri'vorvL  alcohol. 

PENTA-METHYL-BENZYL  CHLORIDE 
C„Me  CH  .Cl.  [99°].  (c.  285°).  Formed  by 
heating  C„Me„  (40  g.)  with  PCI,  (50  g.)  at  llO*^ 
(Jacobsen,  B.  22,  1217).  Plates  (from  alcohol- 
ether)  ;  V.  e.  sol.  ether,  si.  sol.  alcohol. 

TRI-METHYL-BENZYL  CYANATE 
[6:4:2:l]C„Ii.,Me.,N.CO.  (219°).  From  tri-methyl- 
benzyl-carbamic  ether  and  P.^O^  (Eisenberg,  B. 
15,  1017).    Pungent  liquid. 

METHYL-BENZYL-GLYOXIM  v.  Benztl- 

METUYL-GLVOXIM. 

DI-w-METHYL  DLBENZYLIDENE-ETHYL- 
ENE-DIAMINE  C,JI,„N.,i.(;.C,H,(N:CMe.C,H-,),,. 
[c.  104°].  Formed  by  heating  ethylene-diamine 
(1  mol.)  with  acotophenone  (2  mols.)  to  120°. 
White  needles.  V.  sol.  alcohol  and  benzene,  si. 
sol.  ether.  It  is  readily  decomposed  into  its 
constituents,  especially  by  acids  (Mason,  B.  20, 
273). 

METHYL  BENZYL   KETONE  v.  Benzvl- 

METUYL-KETONE. 
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Methyl  benzyl  diketone  C,„H|„Oo  i.e. 
CH3.C0.C0.CH,C,H,.  (176°).  S.G.  1-0721. 
This  ketone  is  formed  by  distilling  its  monoxim 
CH,.C0.C(N0H).CH2.C,H,witli  FeClj  and  dilute 
HCl  (H.  Miiller  a.  Pechmann,  B.  22,  2133). 
Thick  yellow  oil,  smelling  like  honey. 

Di-phenyl-dihydrazide 
CH3.C(N,HPh).C(N,H'Ph).CH.,C,H,.  [173°]. 
Almost  colourless  flat  silky  needles. 

Mono-oxim  CH3.C0.C(N0H)  .CHX^Hj. 
Isonitroso-benzyl-acetone.  [81°].  Formed  by 
the  action  of  nitrous  acid  on  barium  benzyl- 
acetoacetate  (Ceresole,  B.  15,  1876,  3072  ;  16, 
836).  Needles,  insol.  ligroin.  May  be  sublimed. 
Dissolves  in  aqueous  alkalis  forming  yellow  so- 
lutions. With  NaOEt  and  benzyl  chloride  it 
gives  CH3.CO.C(NOCH,Ph).CH„.C,H5,  a  thick 
yellow  oil,  volatile  with  steam. 

Di-oxim  CH3.C(NOH).C(NOH).CH,.C,H5. 
■Mcthylhemylacetoximic  acid.  [181°].  Formed 
by  adding  an  alcoholic  solution  of  hydroxyl- 
amine  hydrochloride  to  an  alcoholic  solution  of 
the  mono-oxim  (Schramm,  B.  16,  181,  2188). 
Small  needles.  With  Ac.O  it  yields  a  di-acetyl 
derivative  CH3.C(NOAc).C'(NOAc).CH,C„H3  [80°]. 

METHYL-BENZYL-MALONIC  ACID  v. 
Benzyl-methyl-malonic  acid. 

0-METHYL-BENZYL-PHTHALAMIC  ACID 
C,„H„NO.,  i.e. 

[l:2]C„H^Me.CH2.NH.CO.C,H,.CO,H[2:l]. 
o-Xylyl-plithalamic  acid.  [156°].  Formed  by 
boiling  o-methyl-benzyl-phthalimide  with 
aqueous  NaOH  and  ppg.  the  solution  with  HCl 
(Strassmann,  B.  21,  576).  Slender  needles. — 
AgA'. 

7»-Methyl-beiizyl-phthalamic  acid 
[l:3]C,H,Me.CH,.NH.CO.C,H^.CO,H[2:l].  [131°]. 
Formed  in  like  manner  from  w-metliyl-benzyl- 
phthalimide  (Bromme,  B.  21,  2700).  Slender 
needles  (from  hot  alcohol). — AgA':  v.  sol.  boiling 
water. 

o-METHYL-BENZYL-PHTHALIMIDE 

[l:2]C,H,Me.CH,.N<^Q>C,Hj.  [149°].  Ob- 
tained by  heating  w-bromo-o-xylene  with  potas- 
sium phthalimide  at  200° ;  the  yield  being 
76  p.c.  of  the  theoretical  amount  (Strassmann, 
B.  21,  576).  White  hexagonal  crystals  (from 
alcohol),  insol.  water.  With  cone.  HClAq  at 
200°  it  forms  methylbenzyl-amine  (202°). 
Aqueous  NaOH  converts  it  into  o-methyl-benzyl- 
phthalamic  acid. 

m-Methyl-benzyl-plithaliinide 

[1:3]  C,H,Me.CH.,.N<^Q>C,H,.  m-Xylyh 

phthalimide.  [118°].  Formed  in  like  manner 
by  heating  &)-bromo-?»-xylene  with  potassium 
phthalimide  at  190°  (Bromme,  B.  21,  2700). 
Slender  hexagonal  needles  (from  hot  alcohol),  v. 
sol.  ether,  chloroform,  and  alkalis. 

METHYL-BENZYL-PIPERIDINE  v. Benzyl- 

METIIYL-PIPERIDINE. 

METHYL  BENZYL  SULPHIDE  C„H,„S  i.e. 
CH3.S.CH.AH,,.  _(195°-198°).  Formed Jjy  heat- 
ing benzyl  chloride  with  Pb(SMe)„  at  100° 
(Obermeyer,  B.  20,  2926). 

o-Methyl-benzyl  thiocarbimide  CjiH^NS  i.e. 
[2:l]C,H,,Me.CH,.N:CS.  o-Xtjlyl  thiocarbimide. 
(256°).  Formed  by  boiling  an  ethereal  solution 
of  o-methylbenzyl-amine  with  CS^;  and  HgCi^ 


(Strassmann,  B.  21,  578).  Oil,  smelling  strongly 
like  horse-radish. 

Di-methyl-benzyl  thiocarbimide  C,„H,|NS  i.e. 
[4:2:l]C„H3Me2.CH2.N:CS.  Xylohenzyl  mustard 
oil.  Formed  by  heating  the  corresponding  urea 
(CeH3Me.,.CH2.NH).,CO  with  syrupy  phosphorio 
acid  (Hinrichsen,  B.  22,  123). 

METHYL-BENZYL-THIO-UKEA 
CH3.NH.CS.NH.CH,.C6H5.  [74°].  Formed  by 
exposing  an  alcoholic  solution  of  benzylamine 
mixed  with  methyl  thiocarbimide  for  some  days 
to  the  air  (Dixon,  C.  J.  55,  619).  White  octa- 
hedra,  v.  sol.  hot  benzene  and  hot  alcohol,  m. 
sol.  ether.  Gives  a  black  pp.  with  ammoniacal 
AgN03,  but  the  aqueous  or  alcoholic  solution  is 
not  desulphurised  by  prolonged  boiling  with 
alkaline  lead  tartrate. 

Methyl-di-benzyl-i//-thio-urea  v.  Di-benzyl- 

METHYL-lf'-THIO-DEEA. 

o  -  Methyl- benzyl -thio- -urea  C„H,„N.,S  i.e. 
[2:l]C,H^Me.CH,.NH.CS.NH„.  o-Xylyl  thio-urea. 
[167°].  Formed  by  evaporating  a  solution  of 
potassium  sulphocyanide  and  o-methyl-benzyl 
amine  hydrochloride,  and  heating  the  residue  to 
140°  (Strassmann,  B.  21,  578).  White  needles 
(from  water),  m.  sol.  hot  water.  Turns  red  in 
air. 

wi-Methyl-henzyl-thio-urea 

[SilJC.H.Me.CHj.NH.CS.NH,,.  [112°].  Prepared 
in  the  same  way  as  the  preceding  body,  using 
[3:l]C„H^Me.CH,NH,,  (Bromme,  B.  21,  2700). 

Di-m-methyl-di-benzyl-thio-urea  C,-H.,„N.,S 
i.e.(C,HjMe.CH2.NH),CS.  [97°].  Prepared'by  boil- 
ing m-methylbenzyl-amine  with  alcoholic  CS^ 
(B.).    Needles  ;  insol.  water,  acids,  and  alkalis. 

Tetra-methyl-di-benzyl-thio-urea  C.gHjjN.^S 
i.e.  (C,H3Me,,.CH„.NH)XS.  Dixylobcnzylsul- 
phow-ea.  [177°].'  From  (4,  2,  l)-di-methyl- 
benzyl-amine  and  alcoholic  CS,_,  (Hinrichsen,  B. 
22,  123).    Glittering  needles  (from  hot  alcohol). 

o-METHYL-BENZYL-UREA  C„H,.,N,0  i.e. 
[2:l]C,H,Me.CH,.NH.C0.NH,.  o-Xylyl-urea. 
[173°].  Formed  from  o-methylbenzyl-amine 
sulphate  and  potassium  cyanate  (Strassmann, 
B.  21,  578).  Radiating  moss-like  crystals  (from 
alcohol),  insol.  water. 

m-Methyl-benzyl-urea 
[3:l]C,H^Me.CH2.NH.C0.NH2.     [148°].  Long 
needles  from  alcohol  (Bromme,  B.  21,  2700). 

Di-??i-methyl-di-benzyl-urea 
(C,;H,Me.CH,.NH),CO.    [137°].    Formed  from 
j;i-methylbenzyl-amine  and  COClj  in  ethereal 
solution  (B.).    Slender  needles  (from  alcohol  or 
ether). 

Di-methyl-henzyl-urea  C|„HuN^O  i.e. 
[4:2:l]C,H3Me,.CH,.NH.CO.NH,.  m-Xylohenzyl- 
urea.  [184'5°].  Formed  by  mixing  concentrated 
solutions  of  (4,  2,  l)-di-methyl-benzyl-amine 
hydrochloride  and  potassium  cyanate  (Hinrich- 
sen, B.  22,  122).  Slender  needles  (from  alcohol) ; 
m.  sol.  water  from  which  it  separates  as  a 
flocculent  pp. 

METHYL-BISMUTHINE  v.  Bismuth  methide 
under  Bismdtu,  ouoanic  derivatives. 

METHYL  BORATES. 

Tri-methyl-borate  MCaBOj.  (72°)  (E.  a.  B.) ; 
(65°)  (S.).  S.G.  ^  -955  (E.  a.  B.)  ;  -940  (S.). 
V.D.  3-66  (E.  a.  B.).  Prepared  by  heating  B.O.i 
with  methyl  alcohol  at  100°  in  sealed  tubes,  and 
distilling.  The  distillate  is  freed  from  MeOH 
by  shaking  with  cone.  H^SO^,  and  the  upper 
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layer  is  then  rectified  (Schiff,  Bl.  [2]  5,  372  ;  6, 
'M).  Formed  also  by  the  action  of  BCl^  on  dry 
nietliyl  alcohol ;  the  upper  layer  of  the  product 
beinK  rectified  (Ebehnen  a.  Bouquet,  A.  Ch.  [3] 
17,  59  ;  A.  60,  251)  Colourless  mobile  liquid, 
sol.  alcohol  and  ether.  Burns  with  a  green 
flame  (greener  than  that  of  Et,BO.,).  Decom- 
posed by  water  into  boric  acid  and  MeOH. 

Methyl  metaborate  MeBO.,.  A  tliick  licjuid, 
formed  by  lieatinR  Me.,BO,,  with  B.O.,.  When 
heated,  it  begins  to  decompose  at  1(10°  giving  off 
Me^BO.,,  and  at  250'  there  remains  a  mass  of 
the  composition  MeB^O^,  which  becomes  vitreous 
on  cooling. 

An  acid  methyl  borate  Me  .B  ,0,  was  described 
by  Ebelmen  [A.  Ch.  [,3]  10,  137)  as  obtained  by 
treating  Bp^  with  dry  MeOIl,  and  as  being  a 
vitreous  mass,  readily  decomposed  by  water 
into  boric  acid  and  MeOH.  It  was  probably  a 
mixture  of  Me.,BO.,  and  MeBO.,. 

METHYL-BOKNYL-UEEA"     v.  Bornil- 

METIIVL-UKEA. 

TRI-METHYL-BEAZILIN  C„H,,MeP,  faq. 
Foi'irieil  in  the  preparation  of  tetra-methyl- 
brazilin  (v.  infra).  Crystalline,  sol.  dilute  alco- 
hol. Its  solution  in  aqueous  NaOHis  colourless 
and  gives  a  brown  pp.  with  FeCl^. 

Acetyl  derivative  C,„H|„A.cMc,05.  [97°]. 

Tetra-methyl-brazilin  C|,.H,„Me,Oi.  [139°]. 
Formed  by  the  action  of  NaOEt  and  Mel  on 
brazilin  (Schall  a.  Dralle,  B.  20,  33G5;  21,3009). 
Snow-white  crystals.  Bromine  in  HOAc  forms 
C,„H,BrMe,0,,  [181°]  and  crystalline  di-bromo- 
tetra-methyl-brazilin  dibromide  Ci^H^Br^Me^Os. 

METHYL-BROMACETOL    v.  aa-Di-BBOMO- 

PROPANK. 

METHYL  BROMIDE  CH.,Br.  Bromo-vieth- 
anc.  Mol.w.95.  (1-5  ).  S.G.  :y  1-7331 ;  2^^  1-7235 

(Perkin);  %  1-732  (Merrill).  V.D.  (H  =  1)  95. 
M.M.  4-()14  at  1-5°  (Perkin,  C.  J.  45,  454). 
H.F.p.  14,790.  H.F.v.  14,210  (Thomsen).  S.V.55-7 
(Lossen,  A.  254,  08). 

Preparation. — Methyl  alcohol  (800  grms.) 
and  amorjjhous  phosphorus  (133  grms.)  are  put 
into  a  retort.  Bromine  (800  grms.)  is  slowly 
run  in.  After  some  hours  the  retort  is  heated 
and  the  product  condensed  in  a  receiver  sur- 
rounded by  a  freezing  mixture.  It  is  washed 
with  dilute  potash,  dried  over  calcic  chloride  and 
distilled  (Men-ill,  J.  pr.  120,  296;  cf.  Pierre, 
J.  Ph.  [3]  13,  156;  Bunsen,  A.  46,  44). 

Properties. — Colourless,  mobile  liquid,  with 
burning  taste  and  pleasant  smell  resembling 
chloroform.  Burns  with  greenish-brown  smoky 
flame.  Miscible  with  alcohol,  ether,  chloroform, 
and  CS._,.  Poured  into  cold  water  a  white  ice-like 
mass  is  formed.  It  is  approximately  CH.,Br,  20aq. 
At  5°  it  begins  to  split  up  with  evolution  of 
methyl  bromide  gas. 

METHYL-BROMO-ACETOACETIC  ETHER  v. 

BROjrO-ACETO-ACKTIC  ACID. 

METHYL-BROMO-ACETOL  v.  Di-bromo-pbo- 

PANE. 

METHYL  a-BROMO-ALLYL  OXIDE  C.H.BrO 
i.e.  Cir,.O.CH,.CBi-;CH,.  (116°).  S.G.  12  1-35. 
Formed  by  the  action  of  NaOH  on 
CH,.O.CH,..CHBr.CH.,Br  (Henry,  B.  5,  455). 

METHYL  BROMO  -  ALLYL  SULPHIDE 
CJIJiiS  i.e.  CH,.S.CH,,.CH:CHBr.  Formed  by 
heating  Pb(SMe)o  with  s-tri-bi-omo-propane  in 


ethereal  solution  at  150°  (Obernicycr,  B.  20, 
2925).  Decomposes  at  120°-130°.  Combines 
with  Br  (1  moL). 

METHYL-BROMO-AMINE  v.  MExnYLUiiNE 
METHYL-DI-BROMO-ANTHRACENE  v.  Di- 

EROMO-METIIYL-ANTintA(-liN-E. 

MErHYL-DI-BROMO  ATROLACnC  ACID  v. 

Dl-IUl():\I()-(lXY-T(ILVr.-l'I!ill'Ic>N'IC  ACID. 

METHYL    BROMO  -  BUTYL    KETONE  v. 

Acetyl- isnTYii  bkd.mide. 

TRI  -  METHYL  -  BROMO  -  ETHYL  -  AMMO- 
NIUM BROMIDE  V.  Trimethylamine  bruino- 
etJii/lo-bromi<lc. 

METHYL-BROMO-ISATIN  v.  Methyl  dcrica- 
tive  of  Bromo-jH.vny,  p.  71. 

M"ETHYL-BR0M0-ISAT0ID«.J3ro)no-?«e</(;/Z. 
isato'ul,  p.  71. 

METHYL  BROMO PROPYL  KETONE 
CH,.CO.CH  ..CH,,.CH  ,i;r.  Acetiil-propi/l  bromide. 
(118=')  at  90  mm.  (P.);  (106 ')  at  60  mm.  (L.). 
Formed  by  treating  acetyl-propyl  alcohol  {q.  v.) 
with  a  saturated  aqueous  solution  of  HBr  (Col- 
man  a.  Perkin,  jun.,  C.  J.  55,  357 ;  Lipp,  B.  22, 
1196).  Colourless  mobile  liquid  with  penetrating 
odour.  Turns  brown  in  light.  SI.  sol.  cokl 
water,  quickly  decomposed  by  hot  water,  dis- 
solving as  acetyl-propyl  alcohol.  Forms  a  crys- 
talline compound  with  NaHSO.,.  NaOEt  and 
KOH  act  on  it,  forming  a  light  ethereal  oil  C,H.,0 
(113°),  probably  mothylene-furfurane  tetrahy- 
dride. 

METHYL-BROMO-STYRENEv.Bromo-tolyl- 

etiiylkm-;. 

METIIYL-BRUCINE  v.  Mcthylo-  compounds 
o/Brdcine,  Vol.  i.  p.  637. 

METHYL  -  BUTENYL  TRICARBOXYLIC 

ACID  V.  PeNTANE  TRICAYIBIIXYLIC  ACID. 

METHYL  BUTENYL  KEIONE  v.  Allyl- 

ACETONE. 

METHYL  ISOBUTYL  AOETAL  v.  Aldehyde. 
METHYL-BUTYL-ACETIC  ACID  v.  Heptoio 

ACID. 

Methyl-di-butyl-acet;c  acid   v.  Hendecoio 

ACID. 

METHYL-BUTYL-ACETYLENE  v.  Heptin- 
ene. 

METHYL-ISOBUTYL-ANILINE  C,,H,.N  i.e. 
C,H.NMe.CH.,Pr.  (235°)  (Noelting,  J.  1883,  702). 
METHYL  - ISOBUTYL  -  BENZENE    v.  Iso- 

BUTYL-TOLDENE. 

METHYL  -  BUTYL  -  CAEBINOL  v.  Hexyi, 

ALCOHOL. 

Di-methyl-butyl-carbinol  v.  Hfptyl  alcohol. 

METHYL  ISOBUTYL  CARBONATE  C„H,.,0, 
i.e.  CH^O.CO.OCiH,.  (143-6°  cor.).  S.G.  -95 
(Kose,  A.  205,  230). 

DI  -  METHYL  -  BUTYLENE  -  DIKETONE 
C,H,,0,  i.e.  CH3.C0.CH,.CH,.CH,.CH,.C0.CH,. 
Di-acetyl-biitanc.  [44°].  Obtained  by  heating 
its  dicarboxylic  ether  with  NaO]\Ie  in  MeOH 
(Marshall  a.  Perkin,  jun.,  C.  J.  57,  241).  Crys- 
talline mass,  si.  sol.  water,  v.  sol.  other  menstrua. 
Combines  with  NaHSO.,.  Eeacts  with  phenyl - 
hydrazine  and  with  hydroxylaniine.  Boiling 
alcoholic  potash  condenses  it  forming  methyl- 
penta-methenylyl    trihydride    methyl  ketone 

CH,.C<C(C():CH,)s^CH,. 

DI  -  METHYL  -  BUTYLENE  -  DIKETONE 
CARBOXYLIC  ETHER  C,,H„0,  i.e. 
CHj.C0.CII..CH.,.CH,.CH(C0..Et).C0.CH,.  aw- 
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di-ncetyl-n-ralcric  ether.  (195°-200°)  at  100  mm. 
Obtained  by  distilling  the  corresponding  di-carb- 
oxylic  ether  (di-acetyl-adipic  ether)  with  potash, 
neutrahsing  the  residue  with  H.,SO.„  extracting 
with  ether,  washing  the  ether  with  water,  drying 
and  evaporating  (Perkin,  jun.,  C.  J.  57,  229). 
Colourless  oil,  v.  sol.  ether  and  alcohol,  si.  sol. 
water.  Its  alcoholic  solution  is  coloured  violet 
by  FeCl,.  On  hydrolysis  it  yields  acetyl-valeric 
acid  and  acetic  acid. 

Di  -  methyl  -  butylene  -  diketone  dicarboxylic 
ether  C,|H  .,0,.  i.e. 

CK,.CO.CH(C6,Et).CH„.CH,.CH(CO,Et).CO.CH3 
EtJiylene-diaceto-acetic  ether.  Di-acetyl-adipic 
ether.  Formed  by  the  action  of  sodium  (40  g.) 
on  aceto-acetic  ether  (2G0g.)  and  ethylene  brom- 
ide (100  g.),  dissolved  in  alcohol  (Perkin,  jun., 
C.  J.  57,  215).  It  may  be  purified  by  conversion 
into  the  yellow  flocculent  di-sodiuni  compound 
(,\c.CNa(CO^Et).CH^,).^,  decomposing  this  with 
very  dilute  HCl,  and  extracting  with  ether. 
Thick  oil,  miscible  with  alcohol  and  ether,  si. 
sol.  dilute  aqueous  KOH.  FeCla  colours  its  al- 
coholic solution  intense  violet-red.  Combines 
with  great  diUiculty  with  NaHSO^.  Decomposed 
by  heat  into  di-methyl-buty!ene-diketone  carb- 
oxylic  ether,  and  the  two  ethers 

C(CH3) :  C.CO.CH3 
I  I  and 

C0,Et.CH.CH„.CH2 
C(CHJ  :  C.CO,Et 

I  I  .     Alcoholic  ammonia 

C0,Et.CH.CH2.CH2 

converts  the  dicarboxylic  ether  into  the  d  i-i  m  i  d  e 
(CH3.C(NH).CH(C0,Et).CH,),  [174°]  which  is 
reconverted  by  warming  with  dilute  HCl  into  the 
original  ketonic  ether. 

Phenyl  liy dr azide 
(CH3.C(N,,HPh).CH(C0,Et).CH,).,.  [c.  145°]. 
Formed  by  heating  di-methyl-butylene-diketone 
carboxylic  ether  with  phenyl-hydrazine  on  the 
water-bath  (Perkin,  jun.,  a.  Obremsky,  B.  19, 
2049;  Perkin,  jun.,  C.  J.  57,  221).  Plates  or 
needles  (from  MeOH),v.  sol.  cone.  HClAq,  insol. 
alkalis,  v.  si.  sol.  ether.  At  200°  it  gives  off 
EtOH  (2  mols.),  forming  di-oxy-di-iohenyl-di- 
methyl  -  ethylene  -  di  -  pyrazole  tetrahydride 

.C0.CH.CH2.CH.,.CH.C0  v 
NPh<       I  "  I  >NPh. 

\n  :  CMe  CMe:CMe/ 

METHYL-ISOBUTYL-GLYOXALINE.  Me- 
ihylo-iodidc  C„H,.N,I  i.e.  N,a,H,MeC^H,,MeI. 
[170°].  Formed  by  treating  isobutyl-glyoxaline 
(glyoxal-isoamyline)  with  Mel  in  MeOH  (Radzis- 
zewsky  a.  Szul,  B.  17,  1294).  Trimetric  prisms 
(from  alcohol). 

METHyL-n-BUTYL  KETONE  CH3.CO.CjIl,. 
(127°).  S.G.  H  -830.  Formed  by  the  oxidation  of 
scc-hexyl  alcohol  (Erlenmeyer  a.Wanklyn,  ^.  135, 
144 ;  Schorlemmer,  A.  IGl,  263).  Combines 
with  NaHSOj.  Gives  on  oxidation  acetic,  n- 
butyrie,  and  valeric  acids  (Wagner,  B.  18,  2267). 

Methyl  isobutyl  ketone  CH,.CO.CH„Pr. 
(115°).  S.G.  5  -8195  ;  VP  '8034  (Wagner,  J.  R. 
10,  703).  A  product  of  the  distillation  of  potas- 
sium isovalerate  with  NaOAc  (Williamson,  A. 
81,  88).  Formed  by  the  action  on  valeryl 
cliloride  of  ZnMe^^  followed  by  water.  Formed 
also  by  boiling  isopropyl-aceto-aoetic  ether  with 
baiyta-water  (Fraukland  a.  Duppa,  A.  145,  82). 


Combines  with  NaHS03.  Yields  on  oxidation 
acetic,  isobutyric,  and  isovaleric  acids. 

Methyl  sec-butyl  ketone  CH3.C0.CHMeEt. 
(118°  i.V.).  S.G.  ■8181.  Formed  by  boiling 
methyl-ethyl-acetoacetic  ether  with  dilute  KOH 
or  baryta-water  (Wislicenus,  A.  219,  307  ;  Wag- 
ner, J.  B.  16,  711).  Oil,  smelling  of  peppermint. 
Oxidised  by  chromic  acid  mixture  to  methyl 
ethyl  ketone  and  HOAc.  Sodium  reduces  it  to 
the  corresponding  hexyl  alcohol  and  methyl  sec- 
butyl  pinacone  [249°]. 

Methyl  tcH-hxLtyl  ketone  CH3.CO.CMe3. 
PinacoUne.  (105-3°)  (Schiti,  B.  19,  562).  S.G. 
a  -8265  ;  iS.  -800. 

Formation. — 1.  By  distilling  pinacone  with 
dilute  sulphuric  acid  (Fittig,  A.  114,  56).— 2.  By 
the  action  of  CMcj-COCl  on  ZnMe.,,  followed  by 
water  (Butlerow,  A.  174,  125).— 3".  By  the  dry 
distillation  of  calcium  isobutyrate  (Barbaglia  a. 
Gucci,  B.  13,  1572). 

Properties. — Liquid,  smelling  of  peppei'mint, 
nearly  insol.  water.  Sodium-amalgam  forms 
the  corresponding  hexyl  alcohol.  Combines 
withNaHSOa.  Chlorine  formspungentC^HiuCl^O 
crystallising  in  needles  [51°],  (178°). 

Oxivi  CH3.C(NOH).CMe3.  [75°].  Slender 
needles,  very  volatile  with  steam  (Janny,  B.  15, 
2780).  May  be  sublimed.  SI.  sol.  cold,  v.  sol. 
hot,  water.  Has  a  caraplior-like  smell  and  taste. 
Not  decomposed  by  acids. 

Methyl  isobutyl  diketone  C-H|.,0..  i.e. 
CH,.C0.C0.CH...CH(CH3).,.  Accti/l  '  isovaleryl. 
Dikctohcptanc.  (138°).  S.G.  y  -908.  Formed 
by  distilling  its  mono-oxim  with  dilute  H.,SO, 
(Otte  a.  Peohmann,  B.  22,  2122).  Yellow"  oil 
with  irritating  smell,  becoming  fruity  when  di- 
luted.   SI.  sol.  water. 

Mono-oxim  CH3.C0.C(N0H).CH,Pr.  Ni- 
troso-isobutyl-acetonc.  [42°].  Formed  by  add- 
ing NaNO.2  (10  g.)  to  a  solution  of  isobutyl- 
aceto-acetic  ether  (27  g.)  in  water  (300  c.c.)  and 
KOH  (8g.),  and  extracting  with  ether  (Tread  well 
a.  Westenberger,  B.  15,  2786).  White  plates,  v. 
sol.  alcohol  and  ether,  si.  sol.  cold  water,  dis- 
solves in  alkalis. 

Dioxi  m  CH3.C(N0H).C(N0H).CH,Pr. 
[c.  172°].  Small  white  shining  plates  (from 
dilute  alcohol)  (0.  a.  P.). 

Oxim-phcm/lhydrazide  C|.,H,,,N.|0  i.e. 
CH3.C(N,HPh).C(N0H).CH,Pr.  [151°j.  Abnost 
colourless  needles. 

Phenylhydrazide  C.jHj.N^O.  [98°]. 
Almost  colourless  needles. 

Diphcmjlhydr  azide  C,„H.jNj  i.e. 
CH3.C(N,HPh).C(NJlPh).CH,Pr.  "  [11G-5°J. 
Almost  colourless  needles. 

METHYL-K-BUTYL  KETONE  CAEBOXYLIC 
ACID  C,H,.,0.,  t-e- 

CH3.C0.CH,.CH,.CH2.CH,.C0,H.  a.  -  Acetyl- 
valeric  acid.  [42°].  A  product  of  the  hydro- 
lysis of  di-methyl-butylene-diketone  carboxylio 
ether  by  a  solution  of  KOH  in  methyl  alcohol 
(Perkin,  jun.,  C.  J.  57,  231).  Colourless  crystals, 
v.  sol.  water,  alcohol,  and  ether.  Its  ammo- 
nium salt  is  very  soluble. — AgA':  leafy  masses 
(from  hot  water).  The  cupric  salt  forms 
minute  spherules. 

METHYL-ISOBUTYL-KETONE  SULPHONIC 
ACID  CH3.CO.C,H,(S03ll).  The  sodium  salt 
of  this  acid  is  slowly  formed  by  the  action  of  a 
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Baturated  solution  of  NaHSOj  on  mesityl-oxide. 
It,  is  easily  soluble  in  water  and  alcohol,  melts 
at  '.)5',  is  not  attacked  by  Na.CO,,,  but  by  NaOH 
it  gives  niesityl-oxide  (Pinner,  B.  15,  592). 

METHYL  BUTYL  KETOXIM  v.  Oxim  of 
Methyl  butyl  ketonr. 

METHYL  n-BUTYL  OXIDE  CJI.nO  i.e. 
Cn,.O.C,H„.  (70-3°).  S.G.  g  -7035.  S.V"  127-2. 
C.E.  (0°-10°)  -00125  (Dobreiner,  A.  213,  3). 

Methyl  isobutyl  oxide  CPI,.O.CH,l>r.  (fiO°). 
One  of  the  products  of  the  action  of  NaOCHJ'r 
on  methylene  iodide  or  iodoform  (Gorboff ,  J.  ])r. 
[2141,238,254).  Oil.  Cone.  HIAq  yields  Mel 
and  isobutyl  iodide. 

METHYL-ISOBUTYL-PHENOL  C,,H,„0  i.e. 
C„H,(CH,)(C,HJ.0H[1:3:()].  (230°).  Isobutyl- 
o-crcsol.  Formed  by  the  action  of  nitrous  acid 
on  methyl-isobutyl-phcnyl-amine  (ElTront,  B.  17, 
2321).  Oil.  V.  sol.  alcohol  and  ether,  nearly 
insol.  water. 

Isomeride  v.  Methyl    ether  of  Isobutyl- 

rilENOL. 

METHYL-ISOBUIYL-PHENYL-AMINE 

C„H3(CH;,)(C,H„)NH,[1:3:()].  Isohiityl-toJyl- 
amine  or  toluisobntylamine.  (243°).  Formed 
by  heating  o-toluidine  hydrochloride  with  iso- 
butyl alcohol  at  200^-300=  (Eifront,  5. 17,  2317). 
Colourless  liquid.  Volatile  with  steam.  Miscible 
with  alcohol  and  ether,  nearly  insol.  water. 

Salts. — B'HCl.  Long  thin  needles,  si.  sol. 
cold  water,  v.  sol.  hot  water. — B'HBr :  long 
soluble  needles.  —  B'oH.^SOj :  needles,  si.  sol.  cold 
water. — B'..H.,C..Oj :  silvery  needles,  insol.  ether. 

Formyl'  derivative  C,,H„.NH(COPI). 
[106°].  Colourless  tables,  v.  sol.  alcohol  and 
ether,  nearly  insol.  cold  water. 

Acetyl  derivative  C|,H|,,.NHAc.  [1G2'']. 
Colourless  plates,  sparingly  sol.  hot  water,  easily 
in  alcohol. 

Benzoyl  derivative  CnHu.NHBz.  [1G8°]. 
Small  white  needles,  insol.  cold  water,  v.  si.  sol. 
hot. 

METHYL-ISOBUTYL-PHENYL-AMINE 

C„R,(CH.,)(C,H„)NH,[1;5:G].  (244=).  Formed 
by  heating  o-toluidine  with  isobutyl  alcohol  and 
ZnCl.,  at  270°-280=  (EiTront,  B.  17,  2339). 
Colourless  liquid.    Volatile  with  steam. 

Salts.— B'HCl.  Plates.— B',H,SOj :  plates. 
■ — B'.,H.,C.,0| :  easily  sol.  ether. 

Formyl  derivative  C,,H,,.NH(CHO). 
[105°].  White  plates,  v.  sol.  alcohol  and  ether, 
nearly  insol.  water. 

Acetyl  derivative  C,,H,5.NHAc.  [141°]. 
Long  silky  needles. 

Benzoyl  derivative  C^JI^y'NJIBz.  [142']. 
Silvery  plates. 

METHYL  -  ISOBUTYL  -  PHENYL  -  DI  - 
METHYL-AMINE  C,H,(CH,)(C,H„)NiMe_,[l:3:G]. 
Dimcthyl-toluisobiLtylaiiiine.  (250°).  Colourless 
liquid.  I'Vrmed  by  methylation  of  methyl-iso- 
butyl-phenyl-amine.— B'jH„Cl.,PtClj  (Effront,  B. 
17,  2339). 

DI-METHYL-DI-BUTYL-DI  PHENYL-THIO- 
UREA r.  Dl-BTTYL  I>I-Ti>LYI,-TIIIOUltEA. 

METHYL-BUTYL-PINACONE  v.  Di-oxY- 
dohecane. 

DI-METHYL-DIISOBUTYL-PYRAZINE 

C„K„N,  i.e.  ^<^^]^'^^^_^ll^^y^.Di.isobidyl- 

ketine.  (243°).  Formed  l)y  reducing  the  oxim 
ot  methyl  isobutyl  diketoue  ke.CO.C(NOH).C^H.j 


with  tin  and  HCl  (Lang,  B.  18,  13G4  ;  Occono- 
mides,  B.  19,  252G ;  Wolff,  B.  20,  433).  Yellow 
oil.--B'H,PtCI,,  :  orange  needles. 

DI-METHYL-ISGBUXYL-PYRIDINE  C,,n,;N 

i.e.    N^^^'JU^'^jj^CCJIg.  Isobutyl-lutidine, 

(210°-213°).  S.G.  i£ -8901.  Formed  by  distilling 
its  carbosylic  acid  with  lime  (Engelmann,  A. 
231,  G5).  Oil,  smelling  of  violets.  Tastes  bitter. 
More  soluble  in  cold  water  than  in  hot  water. — ■ 
B',H,PtCl„.  [209°].  Yellow  crystalline  pp.— 
B'.LI.^Cr.Oj.  Yellow  plates,  v.  sol.  boiling  water. 
— Picrate  [115°].  Yellow  needles. 
llexahydride  CnH^jjN  i.e. 

NH<^^y|^j^'^y-^CH.C|Hg.  s-Isobtityl-htpe- 

tidine.  Di-metliyl-isobutyl-piperidine.  (198°) 
at  720  mm.  Formed  by  reducing  di-methyl- 
isobutyl-pyridine  in  alcoholic  solution  with 
sodium  (.Jaeckle,  ^.246,47).  Oil.  With  NaNO., 
and  HCl  it  yields  a  nitroso-  compound.-  B'FICl. 
[184°].  Prisms,  v.  sol.  water  and  alcohol. — 
B'HBr.  Prisms.  The  platinochloride  and 
chromate  could  not  be  crystallised. 

DI- METHYL -ISOBUTYL -PYRIDINE  DI- 
CARBOXYLIC  ACID  C,,,H,;NOj  i.e. 

^<CMe:C(CaH)>^-*^A-  [273°].  Formed  by 

boiling  its  diethyl  ether  with  alcoholic,  and 
afterwards  with  aqueous,  potash  (Engelmann,  A. 
231,  57).  Long  monoclinic  prisms  (containing 
2aq).  Decomposed  by  fusion.  M.  sol.  cold,  v. 
sol.  hot,  alcohol. — CaA"3aq.  Small  four-sided 
pyramids,  v.  sol.  water. — BaA"5aq.— H.A"HC1. 
M.  sol.  cold  water. 

Mono- ethyl  ether  HEtA".  [13.5°]. 
Formed  by  boiling  the  di-ethyl  ether  with  alco- 
holic potash.  Long  prisms,  v.  sol.  water  and 
alcohol.— Ba(EtA"),5aq.—HEtA"HC12aq:  thick 
prisms. 

Di-ethyl  ether  Et,A".  (312°^318°). 
Formed  by  passing  nitrous  acid  gas  into  an 
alcoholic  solution  of  its  dihydride.  Thick  oil. — 
EtA"HCl:  long  needles,  decomposed  by  water 
into  HCl  and  Et.A".— (Et ,A"),H,PtCl,.  [208°]. 
Cubes. 


Dihydride  of  the  diethyl  ether 


by  warming  acetoacetio  ether  with  isovaleric 
aldehyde-ammonia  in  alcohol  (E.).  Long  prisms, 
V.  sol.  alcohol,  ether,  and  benzene. 


METHYL  ISOBUTYL  SULPHATE  C,,H,,,SO, 
i.e.  (CH|)(C|H,,)SO|  appears  to  be  formed  by  the 
action  of  methyl  alcohol  on  C|H,,O.SO.jCl,  the 
product  of  the  action  of  isobutyl  alcohol  on 
SOXl.,  (Behrcnd,  J.  pr.  [2]  15,  34).  Decomposed 
by  water  into  HOMe  and  C.,H„O.SO.,.OH. 

DI-METHYL-ISOBUTYKYL-ACETIC  ETHER 

V.  Dl-ISOl'ROI'YL-KETONE   CAB.BOXYLIG  ETHER. 

METHYL-CAFFEIC  ACID  v.  Caffeic  acid. 

METHYL-CAFF UKIC  ACID  v.  Caffeine. 

METHYL  CARBAMATE  NH.,.CO.,Mo. 
Mcthyl-urcthanc.  [5-2°]  (G.)  ;  [5G°]  (FI  a. 'K.). 
(177°).  Formed  from  N1I...C0G1  and  excess  of 
methyl  alcohol  (Gattermann,-4.244,39).  Formed 
also  from  C  ,TI,(N(NO..).CO..Me)..  by  the  action  of 
NH,  (Franchimont  a."Klobbic,  'B.  T.  C.  7,  343). 

METHYL-GARBAMIC  ACID 
"NHMcCO  Jl.  The  niotli y  1  amm on i um  salt 
NIIMe.CO._,NlIjMc  appears  to  be  formed  by  pass- 
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ing  CO..  into  dry  metliylaminc  (Wurtz,  A.  Ch. 
[3]  30,450,  401). 

Methyl  c^/icr  NHMe.CO.Me.  (158°).  S.G. 
is  1-0G5.  Formed  by  treating  methyl  chloro- 
formate  Cl.CO.Me  with  an  aqueous  solution  of 
methylamine  (Franchimont  a.  Klobbie,  R.  T.  C. 
7,  .853).  Colourless  liquid,  with  characteristic 
odour.  With  pure  HNO^  it  yields  a  character- 
istic nitro-  derivative. 

Ethyl  ethcrNmie.CO.m.  (170°).  Formed 
from  methylamine  and  chloro-formic  ether 
(Schreiner,  J.  p-.  [2]  21,124).  Oil,  with  pleasant 
odour.  When  boiled  with  potash  or  baryta  it 
yields  alcohol,  methylamine,  and  K,CO.,. 

Chloride  NHMe.COCl.  [90'].'  (94°). 
From  COCU  and  methylamine  hydrochloride 
(Gatterniann  a.  Schmidt,  B.  20,  118).  Decom- 
Ijosed  on  boiling. 

Di-methyl-carbamic  acid  "NMe  .CO,H. 
Methyl  ether  NMe,.CO..Me.  "(131°).  S.G. 
i5  1-012.  Formed  by  treating  Cl.CO.OMe  with 
an  aqueous  (33  p.c.)  solution  of  dimethylamine 
(Franchimont  a.  Klobbie,  R.  T.  C.  8,  299). 
Colourless  liquid,  smelling  like  menthol.  Pure 
HNO,  forms  NMe(NO  ).CO,Me. 

Ethyl  ether  NMe,,.c6.,Et.  (140=)  (Schrei- 
ner, J.  2>r.  [2]  21,  125) ;  (147°)  (Franchimont  a. 
Klobbie,  R.  T.  C.  3,  223).  S.G.  -973.  From 
Cl.C0.J5t  and  dimethylamine.  With  ammonia 
it  does  not  form  NMe„.CO.NH.,. 

Chlo--ide  NMe,.COCl.  (165°).  From  di- 
methylamine and  a  solution  of  COCl.,  in  benzene 
(Michler  a.  Escherich,  B.  12,  1102').  Liquid, 
with  peculiar  odour,  v.  sol.  ether  and  CSo.  De- 
composed slowly  by  water  into  HCl,  dimethyl- 
amine, and  CO.. 

METHYL  CARBAMINE  C^H^N  i.e.  CHi.N:C. 
Methyl  isocyanidc.  Methyl  cyanide.  Methyl 
carbylaminc.  Isoaectonitrile.  Mol.  w.  41. 
[-45°].  (59-6°).  V.D.  1 44  (calc.  1-42).  S.G. 
* -756.  S.  10  at  15°.  Formed  by  the  action  of 
Mel  (1  mol.)  on  silver  cyanide  (2  mols.)  the  pro- 
duct being  decomposed  by  KOH  and  dried  over 
CaCU  (Gautier,  C.  li.  63,  924;  65,  468,  862; 
60,  1214;  A.  152,  222;  A.  Ch.  [4]  17,  203). 
Formed  also  by  the  action  of  Mel  on  mercuric 
fulminate  (Cakuels,  J.  pr.  [2]  30,  319  ;  C.  R. 
99,  794). 

Properties. — Liquid  with  powerful  odour, 
producing  nausea. 

Reactions. — 1.  Aq^ueous  acids  decompose  it 
into  methylamine  and  formic  acid. — 2.  HOAc 
forms  CH3NH.CHO  and  Ac,.0.— 3.  Oxidised  by 
HgO  at  50°  to  methyl  cyanate  CH^N.CO  and  a 
compound  Me,,N.,C,03(NH.,.CH0)  [175°].  HgO 
in  ethereal  solution  appears  also  to  form  di- 
formamide  NH(CHO)..  or,  rather,  a  compound 
Me3N,C.,0,(NH(CH0).,)  [163°]  (Gautier,  C.  R.67, 
804). — 4.  With  AgCy  it  forms  a  compound 
MeNCAgCy  [80°-90']  (Meyer,  J.  1856,  523). 
Salt.— (MeNC).,3HCl.  Formed  by  passing 
HCl  into  an  ethereal  solution  of  methyl  carb- 
amine.  Crystalline.  Decomposed  by  water, 
partially  reproducing  methyl  carbamine.  — 
5.  Mel  acts  in  a  complicated  manner  (Lubavine, 
Bl.12]  45,  240  ;  Gautier,  A.  Ch.  [4]  17,  148). 

Tri-methyl-carbamine.  A  name  used  by 
Rudnell  {Bl.  [2]  33,  297)  to  denote  tcrt-iiviYL- 

AMINE. 

METHYL-SEMI-CARBAZIDE  C  H.N^O  i.e. 
NIl,.C0.NH.NH.Me.    [113"j.     Formed  from 


methyl-hydrazine  acid  sulphate  KHO  and  KCNO 
(Briining,  A.  253, 10).  Prismatic  tables  ;  v.  sol. 
water  and  EtOH  ;  m.  sol.  ether. 

METHYl-CAEBAZOLE  C,3H„N  i.e. 
C,H, 

I  ^NMe.  [87°].  Formed  by  heating  potas- 
C^H^ 

sium  carbazole  -with  Mel  at  180°  (Graebe,  A. 
202,  23).  Micaceous  leaflets  or  needles,  insol. 
water,  sol.  ether.  Cone.  H,SO,  containing  a 
little  HNO.,  gives  a  green  colour. — Picrate 
C,,H,,NC,  H.,(NO..),,OH.  [141°].  Dark-red  needles. 
METHYL-CAjRBIMIDO-AlLYL-THIO-UEEA 

SC<^^^^^>C:NMe  or  C3H,.NH.CS.N:C:NMe, 

Alhjl-thio-carhaniine-nicthyl-cyamidc.  [110°], 
Formed  by  the  action  of  methyl  iodide  upon 
sodium  carbimido-allyl-thio-urea.  Crystalline. 
V.  sol.  water  and  alcohol.  Indifferent  body 
(Wunderlich,  B.  19,  448). 

METHYL-CAEBIMIDO-ETHYL-THIO-UREA 

SC<^^*>C:NMe  or  EtNH.CS.N:C:NMe. 

Elhyl-thio-carhamine-methyl-cy amide.  [102°]. 
Formed  by  the  action  of  methyl  iodide  upon 
sodium  carbimido-ethyl-thio-urea  (Wunderlich, 

B.  19,  448). 
TRI-METHYL-CARBINOL    v.  Tert-Bvix^ 

ALCOHOL. 

MEIHYL  CARBONATES. 

Hydrogen    methyl    carbonate  "MeHCOj. 

The  Da  salt,  Ba(MeCO,,),^  appears  to  be  the  white 
pp.  formed  when  CO,  is  passed  into  a  solution 
of  BaO  in  anhydrous  methyl  alcohol  (Dumas  a. 
Piligot,  A.  Ch.  [2]  74,  0).  It  is  insol.  alcohol, 
but  dissolves  in  water,  the  solution  soon  depo- 
siting BaCO^. 

Di-methyl  carbonate  C^H  O3  i.e.  (CH.,).,CO,. 
[0-5°]  (lliise,  A.  205,  231).  (9'l°).  S.G.  1-069. 
H.P.p.  138,390.  H.P.v.  136,300  (Thomsen,  Th.). 
Formed  by  boiling  methyl  chloroformate 
ClCO.,Me  with  lead  oxide  (Councler,  B.  13, 1697). 
Formed  also  from  ClCO^Me  and  NaOMe 
(Schreiner,  J.pr.  [2]  22,  354).  Oil,  insol.  water, 
sol.  alcohol  and  ether.  Converted  by  dry  chlorine 
into  hexa-chloro-di-methyl  carbonate  [q.  v.). 

METHYL-CARBOPyRIDIC  ACID  v.  Methyi.- 

PYRIDINE  C.\niiOXYLIC  ACID. 

METHYL-CARBOSTYRIL  v.  Methyl  ether  of 
Carbostyiul  and  Oxy-iietiivl-qdinoline. 

METHYL   CETYL   KETONE    C„H„0  i.e. 

C,  „H,.,.CO.CH,.  [52°].  (252°  at  100  mm.). 
Formed  by  distilling  a  mixture  of  barium  mar- 
garate  and  barium  acetate  (Kratft,  B.  15,  1707). 
Yields  palmitic  and  acetic  acids  on  oxidation. 

METHYL-CHELIDAMIC  ACID  v.  Chelidonio 

ACID. 

METHYL-CHLOBACETOL     v.  Di-chloro- 

PKOPANE. 

METHYL  CHLORIDE  CH.Cl.  Chloro. 
methane.  Mol.  w.  50-5.  (-23-7°)  (Regnault).  V.D. 
1-73  (calc.  1-75).  S.G.  "iil'  -9916  ;  "  -9523  (Vin- 
cent a.  Delachanal,  A.  Ch.  [5]  16,  429).  S.  5-03 
at  7°;  3-46  at  20=  (Baeyer,  A.  107,  181).  S. 
(alcohol)  35.  S.  (HOAc)  40.  H.F.p.  22,550. 
H.F.v.  21,970  (Thomsen).  S.V.  50-8  (Lossen, 
A.  254,  08).  Latent  heat  of  evaporation  90,900 
at  0°  (Chappuis,  A.  Ch.  [0]  15,  507). 

Formation. — 1.  By  heating  a  mixture  of 
NaCl  (2  pts.),  wood  spirit  (1  pt.)  and  H.SO, 
(3  pts.)  and  collecting  the  gas  over  water 
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(Dumas  a.  Puligot,  A.  C/i.Gl,  193 ;  A.  13,  17).— 
2.  By  exposing  a  mixture  of  equal  volumes  of 
methane  and  chlorine  to  daylight  (Berthelot, 
A.  Ch.  [3]  52,  97). 

Preparation. — 1.  HCl  is  passed  into  MeOH 
(2  pts.)  containing  ZnCL  11  pt.).  The  gas  is 
passed  through  KOH  and  H.SO,  (Groves,  C.  J. 
27,  C41;  ^.  174,378).— 2.  By  heating  trimethyl- 
amine  hydrochloride  at  200"',  the  reaction  being 
perhaps  3NMe,HCl  =  2NMe3  +  NH^  +  3MeCl  (Vin- 
cent, J.  Ph.  [4]  30,  132). 

Properties. —  Colourless  gas,  with  ethereal 
odour.  Burns  with  a  bright  liame,  edged  with 
green. 

licactions. — 1.  When  passed  through  a  red- 
hot  tube  it  deposits  charcoal  and  yields  HCl, 
methane,  ethylene,  CO,  and  naphthalene  (Perrot, 
A.  101,  375). — 2.  When  passed  over  heated 
potash-lime  it  yields  potassium  formate,  KCl, 
and  hydrogen. — 3.  Not  attacked  by  chlorine  in 
ditYused  daylight,  but  when  the  mixture  is  ex- 
posed to  direct  sunlight,  substitution  occurs, the 
2)roducts  being  methylene  chloride,  chloroform, 
and  CC\^.  The  chlorination  may  also  be  effected 
by  passing  a  mixture  of  chlorine  and  methyl- 
chloride  over  animal  charcoal  at  250°-350° 
(Damoiseau,  C.  R.  92,  42).— 4.  Wlien  equal 
volumes  of  methyl  chloride  and  of  an  amine  are 
submitted  to  a  pressure  of  25  atmospheres  for 
48  hours  the  following  reactions  occur. — 
la)  Ammonia  forms  XMeHjCl,  NMe,HCl,  and 
2NH,C1.  — (6).1/i?;iy/ami;icforms  2XMeH,Cl  and 
NMe^Cl. — (c)  Dimethylamine  reacts  with  forma- 
tion of  NMe.,H,,Cl  and  NMe,Cl.-(<7)  Trimcthi/l- 
aminc  forms  NMe^Cl  (Vincent  a.  Chappuis,  Bl. 
[2j  45,  49(1). 

IFi/dratc  MeCl  9aq.  Formed  by  cooling  below 
0'  water  into  which  ^leCl  is  passed.  Its  vapour- 
tension  has  been  studied  bv  Dc  Forcrand  a.  Vil- 
lard,  C.  n.  10(3, 1357.  1404)'. 

METHYl-CHLORO-ALLYL    CARBINOL  v. 

CuL'lRO-ri:NTENYL  ALnHIOL. 

DI-METHYI-CHLORO-ANIIINE  v.  Chloeo- 

DI-METHY  I. -ANILINE. 

TKI-MEIHYL  CKLORO-AIIIIO- PHOSPHITE 

Me,.rAuC103.    [101''].    Fonucd  by  the  action  of 
pure  methyl  alcohol  on  aureus  chloride  and 
phosphorus'  (Lindet,  C.  li.  103,  1014).  Slender 
colourless  needles,  insol.  water,  sol.  MeOH. 
METHYL   CHLORO-BUTYL  CARBINOL  v. 

ClILor.O.HEXYL  ALCmiiil.. 

METHYL  -  CHLORO  -  CARBOSTYRIL  v. 

Cni.oRO-OXY-METHYL-QUINOI.INE. 

METHYL  CHLORO-ETHYL  OXIDE  C,H.C10 
i.e.  CH,.CHC1.0Mc.  (72 --75^^).  S.G.  ii  •'99(5. 
Formed  from  aldehvde  (1  vol.),  methyl  alcohol 
(11  vols.),  and  drv  HCl  at  0^  (Geuther,  .1.  225, 
27b). 

METHYL  TETRA-CHLORO-ETHYL  OXIDE 

CJ1,C1^0  i.e.  CC1,.CHC1.0.CH3.  (178^).  S.G. 
2  1-84.  Formed  by  the  action  of  PCI.  on  chloral 
mcthylate  (Magnauiui,  G.  U>,  3:!0).  Colourless 
liquid. 

METHYL  CHLORO-FORMAMIDE  v.  Culoko- 

ror.MIC  Ai  ID. 

METHYL    CHLORO  -  PROPYL  KETONE 

C^H„C10  i.e.  CH,.CO.CHCli:t.  (130^).  Formed 
by  heating  CHj.CO.CClEt.CO  .Et  with  dilute  HCl 
at  ISO"  (Conrad.  A.  18i;.  241). 

Methyl  tri-chloro-propyl  ketone  C.H.Cl^O 
t.f.CHj.CO.C.U.Cl,.  (193^^).  Formed  by  o^dising 


C.,H,Cl,.CHMe.OH  with  chromic  acid  mixture 
(GarzaroUi-Thurnlackh,  A.  223,  152).  Heavy 
oil.  Does  not  combine  with  NaHSOj.  Yields 
CO.,,  acetic  acid,  and  HCl  on  oxidation. 

DI- METHYL- CHLORO -QUINALDINE  v. 

CHL0KO-TRI-5IETIIYL-QrES'0LINE. 

METHYL-TRI-CHLORO-QUINOLINE  r.  Ti.i- 

CHXOr.O-ilKTHYL-QriNnLINK. 

METHYL    DI  -  CHLORO  -  VINYL  OXIDE 

C,H,C1.,0  i.e.  CC1.,:CH.0.CH3.    (110°).    S.G.  2 

1-  2934 ;'  1-1574.  Prepared  by  heating  tri- 
chloro-ethylene  with  KOMe,  being  ppd.  on  addi- 
tion of  water  (Denaro,  G.  14,  117).  Colourless 
oil,  with  an  odour  resembling  that  of  acetal. 
Decomposed  on  exposure  to  air,  with  evolution 
of  HCl.  men  heated  with  dilate  H..SO^  it 
yields  di-chloro-acetic  orthaldehyde. 

Meihyl  tri-chloro-vinyl  oxide 
CCLiCCl.O.CHj.    KeadOy  absorbs  dry  oxygen, 
forming  the  compound  COCl.CCl(OMe),  which, 
by  the  action  of  water,  gives  oxalic  acid  (Henry, 

B.  12,  1838). 
METHYL-CHRYSOiDINE  v.  Bcmene-Azo- 

mcthyl-phcnylcnc-diaminc. 

METHYL-CINCHENIC  ACID  v.  Cinchene. 
METHYL  -  CINCHONAMINE    v.  Ci.vchon.^ 

^^DI-METHYL-CINCHONIC    ACID     v.  Di- 

MEXnYL-QriNilLINE  CAHnoXYLIC  ACID. 

METHYL-CINCHONIDINE  Cinciionidine. 
METHYL-CINCHONINE  v.  CiNcno.NiXE. 
METHYL-CINNAMIC    ACIDS   v.  Piienyl- 

METHACRYLIC  ACID  and   ToLYL-ACI'.YI.IC  ACID. 

METHYL  -  CINNAMIC     ALDEHYDE  v. 

PhENTL-METHACRYI.IC  ALI'EIIYPE. 

METHYL  CINNAMYL  KETONE  r.  Benzyl- 

EDENE-ACETONE. 

METHYL-CINNOLINE  CARBOXYLIC  ACID 

,C-Me:CH 

C,  „H,N.,0..  i.e.  C,H,(CO.,H)<         |    .  [c.  230°]. 

\N=N 

Small  tables  or  fine  needles.  Sol.  acetic  acid, 
si.  sol.  hot  alcohol  and  hot  water,  insol.  cold 
water.  Dissolves  both  in  aqueous  acids  and 
alkalis,  forming  easily  soluble  salts.  Obtained, 
as  a  yellow  pp.,  by  adding  NaXO._,  to  a  cold 
solution  of  the  hvdrochloride  of  amido-propenyl- 
benzoic  acid  C,H,(CMe:CH,)(NH,)CO,H[l:2:4J  ; 
very  probably  di-azo-propenyl- benzoic  acid 

C,H3(C0,H)<^^,^*'^^^j:j  is  first  formed,  which 

then  splits  off  H  O  (Widman,  B.  17,  722). 

METHYL-CITRACONIC  ACID  C.H.O,.  [100°]. 
A  product  of  the  dry  distillation  of  methyl -para- 
conic  acid  (Friinkel,  A.  255,  25).  Long  needles 
(from  CHCI3).  Reduced  by  sodium-amalgam  to 
ethvl-succiuic  acid.  —  CaA"  aq.  —  BaA"4aq.  — ■ 
As.A'. 

'METHYL-COCAINE  C„H,3X0,.  [47°].  Ex- 
tracted from  synthetical  cocaine  (c/.  vol.ii.p.230), 
in  which  it  occurs  in  very  small  quantity  (Liebcr- 
mann  a.  Gicsel,  B.  23,  508,  92G).  An  oil,  which 
crystallises  after  standing  some  hours.  Ppd.  by 
NaXOj  from  its  salts.  Very  sol.  ether,  chloro- 
form, benzene,  and  ligroin.  It  can  be  separated 
from  ordinary  cocaine  by  means  of  its  nitrate. 
A  5-4  p.c.  solution  of  the  hydrochloride  in  a 

2-  dm.  tube  gave  a  rotation  of  -f4-5^.  By  heat- 
ing with  water  it  is  not  so  easily  decomposed  as 
ordinary  cocaine.  By  boiling  with  hydriodic  acid 
Mel  is  spht  off.    By' hydrochloric  acid  it  is  spht 
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up  finally  into  methyl  alcohol,  benzoic  acid,  and 
methyl  ecgonine  hydrochloride.  This  reaction 
is  also  more  difficultly  brought  about  than  with 
ordinary  cocaine.  Methyl-cocaine  appears  to  be 
identical  with  '  dextro-cocaine,'  a  body  got  by 
heating  the  methyl-ether  of  dextro-ecgonine  with 
BzCl  (Einhorn  a.  Marquardt,  B.  23,  4G8). 

Salts.— B'HCl.  ['ilO^] :  needles  or  columns 
forming  rosettes  (from  hot  alcohol)  ;  much  less 
soluble  than  the  hydrochloride  of  ordinary  co- 
caine.—Sulphate  :  plates,  v.  sol.  water,  sL  sol. 
alcohol.— Nitrate  :  crystals,  si.  sol.  water.— 
Platino  -  chloride  (C,8H2,NO,.HCl),,PtCl4  : 
glittering  yellowish  needles  (from  hot  water). — 
Auro -chloride  C,sH,,,N0.,HGlAuCl3.  [148°]: 
needles  ;  melts  under  water  to  a  yellow  oil. 

METHYL-CODEINE  C„,H.,,N03  i.e. 

C„H,„MeN03  or  C.jH^Me^NO^.  [118-5°]. 
[a]„=  —209°  in  a  4  p.c.  solution  (in  97  p. c.  alco- 
hol) at  15°.  Formed  by  boiling  codeine  methylo- 
iodide  C|sH_.|NO.,MeI  with  potauh,  and  extracting 
with  benzene  (Grimaux,  A.  Ch.  [5]  27,  276; 
Hesse,  A.  222,  218).  Anhydrous  prisms  (from 
alcohol  or  ether),  or  hydrated  crystals  (contain- 
ing aq)  (from  water).  Insol.  water,  v.  e.  sol.  hot 
alcohol,  m.  sol.  ether.  Its  solution  in  cone. 
H.^SOj  is  violet,  but  becomes  blue  on  heating. 
Boiling  Ac.^0  forms  a  compound  CuHijO.,.  [131°]. 
Its  hydrochloride  forms  a  brown  solution  in 
H.jSO.,,  which  becomes  violet  on  warming,  and 
llnally  blue  on  exposure  to  the  air. —  B'HCl  2aq  : 
needles.  S.  9  at  18°.  V.  e.  sol.  alcohol,  si.  sol. 
NaClAq.— B'.,H2PtCl„  aq. 

Acetyl  derivative  Ci^Hji-AcMe^NO.,. 
[06°].  Formed  by  heating  methyl-codeine  with 
Ac.,0  at  85°,  adding  aqueous  Nil,  and  extracting 
with  ether  (Hesse,  A.  222,  222).  Glittering 
tables  (from  ether)  ;  v.  sol.  alcohol  and  ether,  si. 
Bol.  water,  insol.  KOHAq.  Alcoholic  potash 
forms  potassium  acetate  and  methyl-codeine. — 
(C|,H,|;AcMe.,N03)HCl  iaq  :  satiny  plates,  si.  sol. 
cold  water'  —  (C„H,>cMe.,NO.,).,H,PtCl„  4aq  : 
yellow  laminai.  —  (C„H„AcMe2N0j)HN0.,  3aq : 
satiny  plates.— (C|,H„AclVIe.,NO,).,H„SO.|  8aq. 

(a)-Methylo  -  iodide  'G,,JlI„J^O.J>.lel  iaq  : 
prisms,  formed  at  once  on  dissolving  methyl- 
codeine  in  a  mixture  of  Mel  and  methyl  alcohol 
(Hesse). 

(;8)  -  Methylo  -  iodide  Ci^H^jNOsMel. 
Slender  crystals,  formed  by  boiling  the  preceding 
with  aqueous  NaOH,  and  ppg.  with  KI.  It  is 
less  soluble  in  water  than  its  (a)-isomeride. 
Ag,S04  forms  (C.^H.^NOaMej^SO.,,  crystallising 
in  plates. 

(a)-Methylo  -  chloride  CiaHo^NO^MeCl. 
From  the  (a) -iodide  and  Ag.Cl.  Amorphous. 
With  platinic  chloride  it  yields  a  yellow  lloccu- 
lent  pp.  of  (C,.,H.,,N03MeCl)„PtCl,  8aq.  With 
Ac,0  it  yields  C,„H,,AcN03MeCl  2iaq,  which 
crystallises  in  long  satiny  needles,  v.  e.  sol.  alco- 
hol, si.  sol.  cold  water.  Its  platinochloride 
(C,,,H„,AcN03MeCI),PtC1^4aq  is  a  yellow  crystal- 
line pp. 

{0)-Methylo-chloride  C^H.^NOaMeCl  faq. 
Eadiating  crystalline  mass,  v.  sol.  water  and 
alcohol.  With  cone.  H^SOj  it  gives  a  purple 
colour.  With  platinic  chloride  it  yields  an 
orange  pp.  of  small  needles  of  the  platinochloride 
(C,„H,3N03MeCl),PtCl,,  aq.  With  Ac.O  it  yields 
amorphous  C|„H.,.,AcNO.|MeCl,  which  forms 
(CiaH^^AcNOaMeClj^PtCljSaq,  a  yellow  powder. 


Methylo  -  hydroxide  '"C,„H.,3NO.,MeOF. 
Formed  from  the  (/3)-methylo-sulphate  and 
baryta.  Colourless  plates,  insol.  ether,  v.  sol. 
alcohol.  Strongly  alkaline  in  reaction.  Cone. 
HjSO,  forms  a  blue  solution.  Gives  off  tri- 
methylamine  when  strongly  heated. 

METHYL-COLCHICINE  C..3H2-NOS  i.e. 
C„H„(0Me)3(NAcMe).C0,Me. "  Occurs  in  the 
mother-liquor  from  which  the  compound  of  col- 
chicine with  chloroform  has  separated  (vol.  ii. 
p.  234).  Decomposed  by  boiling  dilute  HCl 
into  methyl  chloride  and  mcthyl-colchicein 
C,,,H„(0Me)3(NAcMe).C0.,H  (Johanny  a.  Zeisel, 
M.  9,  871). 

DI-METHYL-COLCHICINIC    ACID  v.  Di- 

methyl  derivative  of  Colchicinic  acid. 

Tri-methyl-colchicinic  acid  C|9H,,,N05  i.e. 
C,„H,,(0Me)3(NH,).C0,H.  [150°].  Farmed  by 
the  action  of  HCl  on  colchicein  (3.  v.).  Forms 
a  platinochloride  B'.jHPtCl^  2aq.  On  warming 
with  acetic  anhydride  it  yields  colchicein 
C,„H„(0Me)3(NHAc).C0,H.  With  MeOH  it  forms 
an  addition -product  C|i,H,,NOi2MeOH.  On 
warming  with  MeOH,  methyl  iodide,  and  so- 
dium it  yields  '  tri-methyl-colchidimethinic  acid ' 
C„H,,(OMe),(NMe,,)CO.H  [125°].  The  methyl 
ether  of  this  body  forms  an  iodomethylata 
C^jH^NOJaq  (Johanny  a.  Zeisel,  M.  9,  877). 

METHYL-CONIINE  v.  Coniine. 

METHYL-COUMARIC  ACID  v.  Methtjl-deri- 
vatiie  of  CouMARic  acid. 

Di-methyl-di-coumaric  acid  so-called  v.  Dr- 

MET1IYL-DI-C0U5IABIN. 

METHYL-COUMARILIC  ACID  C,„H„03  i.e. 

CJi,<^^Q^'^C.CO,B..    [126°].    Formed  by  the 

action  of  dilute  KOH  upon  (he  methyl-derivative 
of  cxo-bromo-coumaric  acid  (Perkin,  C.  J.  39, 
423).    Needles  (from  OS,). 

()3)-Methyl-coumarilic    acid    C,„Hj03  i.e. 

C,H,<;^^^®^C.CO.,H.      [189°].     Formed  by 

saponifying  its  ethyl  ether  with  alcoholic  potash 
(Hantzsch,  B.  19,  1290).  Feathery  needles 
(from  dilute  alcohol).  Decomposed  by  heat  into 
CO2  and  {0}  -methyl-coumarone.  —  KA'aq : 
needles.  —  NH|A'aq:  needles  (from  water). — 
BaA'„  3aq. — AgA' :  minute  prisms. 

Ethyl  ether  mA'.  [51°].  (290°).  Formed 
by  the  action  of  sodium  phenylate  NaOCijHj 
upon  chloro-aceto-acetic  ether,  the  resulting 
phenoxy-aceto-acetic  ether  being  condensed  by 
cold  cone.  H.,SO,  (Hantzsch). 

Amide'  C8H,(CH3)O.CO.NHj  :  [145°]; 
needles  (Hantzsch,  B.  19,  2401). 

Di-methyl-coumarilic  acid  C,,H„|03  i.e. 

C,H3(CH3)<^5^3^'^^'^'  -O'  -  '"'^^''Z/^  -  '^<'«- 
marone-a-carboxylic  acid.  [225°]. 

Formation. — 1.  By  the  action  of  hot  alco- 
holic   KOH    upon  bromo-di-methyl-cumarin 
C(CH,):CBr 

C|iH3(CH3)<^  I     •— 2.  By  saponification 

\0  CO 

of  the  ethyl-ether  obtained  by  the  reaction  of 
sodium  p-cresol  and  chloro-aceto-acetic  ether. 

Projjertics. —  Short  prisms  or  tables.  On 
heating  the  sodium  salt  with  lime  di-methyl- 
coumarone  is  obtained. 

Ethyl  ether  A'Et :  [55°];  (300°  at 
728  mm.)  (Hantzsch  a.  Lang,  B.  19, 1299)v  • 
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Reference. — Cod5i\rilic  acid  anil  Oxy- 
na;TiivL-couiMAniLic  acii>. 

METHYL-COUMAEIN  v.  Anlujdride  of  Oxv- 

I'lIENYL-CUOTONIC  ACID. 

7yt-/3-Di-meth.yl-coumarin  C,  ,11,1,0  .  i.e. 

.5:.,1CJL(CII,)<  I         [118°].  Foi-mcd 

L  ■  \o  CO 

by  tho  action  of  H^SO,  on  a  mixture  of  aceto- 
acctic  ether  and  p-cresol  (Pechmann  a.  Duis- 
beiK,  B.  l(j,  2127  ;  reclimann  a.  Cohen,  B.  17, 
2187).    Long  colourless  needles. 

Reference. — Buomo-di-mkthyl-coumarin. 

Di-methyl-di-coumarin  C,,H,„Oj  i.e. 
,  XMc:CH 

C  II  I  \         I     ).    Formed  by  dissolving  resor- 

"^\o — co\ 

cin  (1  mol.)  and  acetoacetic  ether  (2  mols.)  in 
cone.  H;.S0, ;  yield  10  p.c.  Microcrystallino 
white  powder.  V.  si.  sol.  boiling  alcohol,  nearly 
in«ol.  water,  ether,  chloroform,  benzene,  Ac. 
Dissolves  in  aqueous  alkalis  to  a  yellow  solution, 
from  which  acids  ppt.  d i-me  thy  1-di-coum ar i c 
acid  C„H,(0H),(CMe:CH.C0,H),.  The  latter 
forms  a  white  powder,  sol.  alcohol ;  at  140'"'  it  is 
completely  reconverted  into  the  anhydride 
(Haiitzsch  a.  Zilrchcr,  B.  20,  1328). 
Tri-methyl-tri-coumarin  C|^n|.,0„  i.e. 
,CMe:CH 

C,(<(         I     I.    Formed  by  dissolving  pliloro- 

'^\0 — CO/., 
glucin  (1  mol.)  and  acetoacetic  ether  (3  mols.)  in 
conc.H.^SO, ;  the  yield  is  less  than  10  p.c.  Amor- 
phous powder.  Insol.  all  solvents.  Dissolves 
in  aqueous  alkalis  to  a  yellow  solution,  from 
which  acids  ppt.  tri -m e  t  hy  1  - tr i - cou m ar ic 
acid  C,,(0H),,(CMe:CH.C0,H)3,  whose  sodium 
salt  is  Na3A"'0aq  (Hantzsch  a.  Ziircher,  B.  20, 
1330). 

(/3)-METHYL.C0UMAR0NE  C,H„0  i.e. 

C,H,<_^Q '^;^CH.     [180°].     Formed,  together 

with  CO.,  by  distilling  (i3)-methyl-coumarilic 
acid.  Oil,  volatile  with  steam.  Docs  not  react 
with  hydroxylamine  or  phenyl-hydrazine. 

Di  -  methyl  -  coumarone        C|„H|„0  i.e. 

C„II.,(CII,)<^'^'^j^^^^)^Cn.    (210°  at  728  mm.). 

Indifferent  oil.  Formed  by  distilling  the  sodium 
salt  of  di-mcthyl-coumarilic  acid  (di-methyl- 
couniarone-a-carboxylic  acid  with  lime  (Hantzsch 
a.  Lang,  B.  19,  1300). 

METHYL -CKEOSOL  v.  Methyl  ether  of 
Ci;kos,.7,. 

METHYL  CROTONIC  ACIDS  t'.  Axgelic  acid 
anil  Tii'.Lii:  Acn>. 

METHYL   ISOCEOTYL  OXIDE  v.  Sec-iso- 

BUTI'NYL  Al.COIInl,. 

METHYL-CUMARIN  v.  METirYi.-coDMAKiN. 
METHYL  -  CUMAZONIC    ACID  C,,.H„NO, 
/CMc.,.(_) 

1.  e.  C„ri,(CO.,lI)<        "  I        (?).  [218']. 

\N-^  CMe 
Formation. — 1.  By  boiling  (3:4:l)-amido- 
oxypropyl-bcnzoic  acid  with  acetic  anhydride. 

2.  By  boiling  acetyl-amido-oxypropyl-benzoic 
acid  with  HCl. — 3.  By  boiling  acetyl-amido- 
propenyl-benzoic  acid  with  HCl.  Small  colour- 
less trimetric  tables.  V.  sol.  alcohol,  insol. 
water.    Its  N  is  tertiary. 

Beaetioiis. — By    reduction    with     sodium - 


amalgam  it  yields  the  acetyl  derivative  of 
amidu-cuminic  acid. 

Salts.  —  A'H,HC1''  :  very  soluble  white 
needles. —  (A'H,HCl)oPtCl,, :  tables,  cubes,  or 
prisms. — A'HJL.SO,  aq :  very  Goluble white  silky 
needles  (Widuiann,  B.  IG,  2.570). 

METHYL-CUMENE  v.  Cymene. 

METHYL -Oz-CUMIDINE  C,„H,,N  i.e. 
CJl,(CH,),NHMe.  [44°].  (237°).  Formed  by 
methylation  of  solid  cumidine  [G3°].  — 
B'..H..CI.,PtCl, :  sparingly  soluble  needles  (Hof- 
mann,  13.  15,  281JG). 

Di  -  methyl  -  4/  -  cumidine  C,;H._,(CH,);,.NMc.,. 
(222°).  Oil.  Formed  by  methylation  of  solid 
cumidine  [G3°].— B'.,H.Ci,PtClj  (Hofmann,  B.  15, 
2807). 

Methylo  -  iodide  C,H.,(CH,,).,NMcJ. 
Prisms.    Yields  (C,H.,(CI-I,)-,N]\l'e,,CI).,PtClj. 

METHYL  CUMYLETHYL  KETONE 
CJL.C,H,.CH,.C1L.C0.CH3.  Cuininyl-acetone. 
(2G0°^2G.5°).  Is  one  of  the  products  of  the 
action  of  NaOEt  and  cuminyl  chloride  on  aceto- 
acetic ether  (Wi<lmann,  B.'22,  2271).  Colourless 
liipiid,  with  fragrant  odour.  Is  not  acted  ujion 
by  NaOBr.  Oxidised  by  KMnO.,  to  cuminic 
acid. 

Oxim  C,H,.C„H,.CII.,.CH.,.C(NOH).CH,. 
[57° |.    Long  shining  prisms  (from  ligroin). 

METHYL  CUiaYL  KETONE 
CH,,.CO.C„H.,Pr  [1:4].      (253°).     S.G.  •97.55. 
Formed  by  the  action  of  AcCl  on  cymene  in 
presence  of  AlCL,  (Widmann,  B.  21,  2225). 

Oxim  CH,,.C(NOH).C„H,Pr.  [71°].  Four- 
sided  tables  (from  petroleum-ether). 

Phenyl-hijdrazide 
CH.,C(N._,HPh).C,HjPr.   [82°].  Colourless  thick 
six-sided  tables  (from  petroleum-ether). 

METHYL-CYANAMIDE  v.  Cyanamidc  in  the 
article  Cvamc  Acn>s. 

METHYL  CYANATE  v.  Cyanic  acids. 

METHYL-CYANETHINE  v.  Cyanethine. 

METHYL  CARBIMIDE  is  Methyl  isocyanatc 
V.  Cyamc  acids. 

METHYL-CYANIC  ACID  v.  Cyanic  acid. 

METHYL  CYANIDES  v.  Acetoniteile  and 
Methyl  caki'.aminu. 

Di  methyl  di-cyanide  C.H^N,,  i.e. 
NH:GMe.CH,.CN  oi  NH,,.CMe:CII.CN.  [53°]. 
V.D.  42-5.  Formed  by  the  action  of  dry  sodium 
on  acetonitrile  dissolved  in  ether.  Methane  is 
evolved  in  the  reaction,  and  the  product  is  de- 
composed by  water  (Holtzwart,  J.  pr.  [2]  38, 
343;  39,  240).  White  needles,  v.  sol.  ether, 
alcohol,  chloroform,  and  benzene,  m.  sol.  water, 
si.  sol.  jietroleum  ether. 

Reactions. — 1.  Boiling  water  liberates  am- 
monia forming  C.iH^N.,0,  a  body  which  is  con- 
verted by  PCI,,  into  crystalline  CJl^NXl^  [175°], 
which,  on  recrystallisation  from  water,  becomes 
CJ-I„N.^. — 2.  Acetyl  chloride  forms  a  compound 
(C|H,jN.^).^CH|COCl,  which  on  decomposition  by 
water  yields  ChH.iNj,  crystallising  in  beautiful 
white  needles  [223°].— 3.  Warm  dilute  (25  p.c.) 
HCIAq  forms  NHjCl  and  an  oil  which  has  the 
composition  of  cyano-acctone.  It  solidifies  to  a' 
glassy  mass,  carbonises  above  230°,  and  forma 
with  phenyl-hydrazine  a  condensation  product 
[97°]. 

Tri-metliyl  tri-cyanide  v.  CYAXiiETniNK. 
METHYL-CYANO  FORMAMIDE  v.  MetliyU 
amide  of  i'aAt-CYAXofoUJiic  acid. 
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METHYL-CYANO-SUGCINIC  ETHER 

C,„H,5N0,  i.e.  CO,J5t.CH2.CMeCy.CO,Et.  An 
oil  formed  by  treating  cyano-succinic  ether  with 
Na  and  Mel  successively  (Barthe,  C.  R.  108, 
297). 

s-Di-methyl-cyano-succinic  ether  C,,H,,NO, 
i.e.  C02Et.CHMe.CMeCy.C0,Et.  (273°).  S.G. 
2t5  1-0577.  A  in-oduct  of  the  action  of  alco- 
holic KCy  on  a-bromo-propionic  ether  (Zelinsky, 
B.  21,  3164).  Formed  also  by  adding  a-bromo- 
propionic  ether  to  cyano-propionic  ether  mixed 
with  KCy  (Z.). 

METHYL-CYANUBIC  ACID  v.  Cyanuric 
acid  in  the  article  Cyanic  acids. 

METHYL  CYMYL  KETONE  C,.,H„0  i.e. 
CH,,.C0.C,H,,Me.C3H-  [2:1:4].  (247°).'  An  oil, 
formed  by  the  action  of  AcCl  on  cymene  in 
presence  of  AlCl,  (Claus,  B.  19,  233). 

METHYL-DAMBOSE  v.  Boknesite,  vol.  i. 
p.  524. 

Di-methyl-dambose  v.  Dambonite. 

METHYL-DAPHNETIN  v.  Daphnetin. 

METHYL  DECYL  KETONE  C,.,H„^0  i.e. 
CH.,.CO.C,„H,,.  [21°].  (247°).  Form'ed' by  dis- 
tilling a  mixture  of  barium  acetate  and  barium 
hcudecoate  (undecylate)  (Krafft,  B.  15,  1708). 
Yields  acetic  and  decoic  acids  on  oxidation. 

METHYL  -  DESOXYBENZOlN     v.  Tolyl 

BENZYL  KETONE. 

Dimethyldesoxybenzoin  v.  Benzyl  xyi,yl 

KETONE. 

METHYL  DODECYL  KETONE  C,,H,,,0  i.e. 
CHj.CO.CioH,^.  [34°].  (20G°  at  lOO'mm.). 
Formed  by  distilling  barium  tridecoate 
(Cy^.,fi.^.Jia.  with  barium  acetate  (Krafft,  B. 
15,  1708).  yields  lauric  and  acetic  acids  on 
oxidation. 

METHYL  c-DURYL  KETONE  C,„H„0  i.e. 
CH3.C0.C,,HMe^  [1:2:3:4:5].  (259°).  "  From  c- 
durene,  AcCl,  and  AICI3  (Claus  a.  Fohlisch, 
J.  pr.  [2]  38,  230).  Oil. 

Phenyl  hydrazide.    [129°].  Laminte. 

Isomerides  v.  Dukyl  methyl  ketones. 

METHYL-ECGONINE  C,„H„N03.  [264°]. 
A  product  of  the  action  of  HGl  on  methyl- 
cocaine,  the  resulting  methyl-ecgonine  hydro- 
chloride being  decomposed  by  Ag.,0  (Liebermann 
a.  Giesel,  B.  23,  510).  May  be  crystallised  from 
methyl  alcohol  containing  a  trace  of  water. 
Extremely  sol.  water,  insol.  absolute  alcohol,  v. 
si.  sol.  absolute  MeOH.  Decomposed  by  fusion. 
A  9'6  p.c.  solution  of  the  hydrochloride  exhibits 
a=  +2°.-B'HCl :  [236°]  ;  needles  (from  methyl 
alcohol-ether).— B'HAuClj:  [220°];  lemon-yellow 
needles. 

Benzoyl  derivative.  Hydrochloride 
CijHjiNO^HCl.  The  first  product  of  the  action 
of  hydrochloric  acid  on  methyl-cocaine  [47°], 
the  base  being  just  dissolved  in  HCl  and  then 
heated  -g  hour  at  90°.  Glassy  columns  (from 
hot  water).  The  base  is  not  ppd.  by  carbonate 
of  soda. — A  u  r  o c h  1  o r  i  d e  C„H„NO ..HCl.AuClj. 
The  nitrate  is  v.  si.  sol.  water. 

METHYLENE.  The  radicle  CH.,  which  is 
not  known  to  exist  in  the  free  state. 

Dimethylene  CM^  i.e.  CH^:CH2  is  called 
Ethylene  {q.  v.). 

/CH„ 

Trimethylene  C3H,  i.e.  CH.,<  |  H.F.p. 

\CH2 

-3470.   H.F.Y.  -4630.    This  gas  is  formed 


when  trimethylene  bromide  CH,_3r.C^L.CH.^Br 
(140  g.)  is  boiled  with  sodium  (5  g.).  The  con- 
tents of  the  flask  become  pasty,  but  still  contaiu 
much  of  the  bromide  (120  g.),  which  can  be 
mostly  recovered  by  filtration  (Freund,  J.  pr.  [2] 
26,  367).  It  is  also  formed  by  heating  tri- 
methylene bromide  with  zinc-dust  and  75  p.c. 
alcohol  (Gustavson,  J.  pr.  [2]  36,  300).  Tri- 
methylene  burns  with  a  bright  flame  and  smells 
like  butylene. 

Reactions. — 1.  Trimethylene  is  readily  ab- 
sorbed by  fuming  HI.  The  product  is  »i-propyl 
iodide,  whereas  propylene  gives  iso-propyl  iodide. 
2.  Trimethylene  is  very  slowly  absorbed  by 
bromine ;  the  product  is  trimethylene  bromide 
(165°).  Propylene  is  readily  absorbed,  forming 
propylene  bromide.  —  3.  Cone.  H2S0j  forms 
liquid  hydrocarbons,  and  on  diluting  and  distil- 
ling ii-propyl  alcohol  is  got  (G.). — 4.  KMnO^ 
does  not  oxidise  it  (Wagner,  B.  21,  1230). 

References. — Teimeth  ylene  carboxylic  acids, 
Tbimethylenyl  methyl  ketone,  and  Phenyl 

TKIMETIIYLENYL  KETONE. 

Tri-methylene  is  a  term  also  applied  to  the 
divalent  radicle  CH,.CH,.CH,,. 

Tetra-methylene  is  a  term  applied  to  the  ring 
CH^.CHs 

I  I  ,  and  it  is  also  used  to  denote  the  group 
CH2.CH2 

CH.,.CH,,.CH,,.CH.,. 

j?entamethylene  is  a  name  used  to  denote 
vCHg.CH.^ 

CH.,<         I     ,  and  also  CH.,.CH2.CH2.CH2.CH2. 
\CH2.CH2 

Hexamethylene  is  benzene  hexahydride.  Ac- 
cording to  Baeyer  {A.  258,  156),  it  should  be  re- 
garded as  lying  entirely  in  one  plane. 

METHYLENE  ACETATE  v.  Acetyl  deriva- 
tive of  FoEMic  orthaldehyde,  vol.  ii.  p.  570. 

TRIMETHYLENE-ACETO-ACETIC  ACID,  so- 
called,  V.  vol.  i.  p.  24. 

METHYLENE-DIAMINE  Di-henzoyl  de- 
rivative CH,(NHBz)„.  [221°].  S.  (alcohol) 
•47  at  14-5°  ;  -63  at  22^ ;  Hipparaffin. 

Formation. — From  hippuric  acid,  PbO^  and 
HNO,  or  H.SO^  (H.  Schwarz,  ^.  75,  201;  Sitz. 
W.  77,  ii.  762  ;  J.  Maier,  A.  127,  162 ;  Kraut  a. 
y.  Schwarz,  A.  223,  40). 

Preparation. — From  benzonitrile  (15  g.), 
methylal  (6  g.)  and  cone.  H^SO^  (100  g.)  (Hepp 
a.  Spiess,  B.  9,  1424). 

Properties. — Long  white  felted  needles  (from 
alcohol),  v.  sol.  CS2,  ether,  and  chloroform. 

Reactions. — 1.  Dissolves  unchanged  in  cone. 
H.,SO.|,  and  in  fuming  HNO3.— 2.  On  distillation 
some  passes  over  unchanged  along  with  benzoic 
acid. — 3.  Not  affected  by  bromine. — 4.  Boiled 
for  some  time  with  dilute  (32  p.c.)  H,SO,,  it  gives 
formic  aldehyde,  NH3  and  benzoic  acid. — 5. 
Heated  in  sealed  tubes  with  dilute  HCl  it  yields 
benzamide  and  formic  paraldehyde. 

Trimethylene-diamine  C3H,„N2  i.e. 
NH.,.CH,.CH,.CH,.NH2.  (c.  140=).  Formed  by 
heating  trimethylene  bromide  (1  mol.)  and  NH3 
(20  mols.)  in  alcohol  for  10  hours  at  100°.  The 
liquid  is  decanted  from  NH^Br  and  evaporated, 
treated  with  KOH  and  distilled  (Fischer  a.  Koch, 
B.  17,  1799  ;  Lellmann  a.  Wiirthner,  A.  228, 
227).  Colourless  mobile  liquid,  easily  miscible 
with  alcohol,  ether,  and  benzene.  Fumes  in 
moist  air,  combining  with  water  to  form  a 
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hydrate.    Readily  takes  up  C0,_.  becoming  solid. 

Coudonsses    with    benzoic    aldeliyde  lurniing 

C3H|;(N:0UPh).,.       Phenanthraquinone  forms 

C.j|^H|,NO.,  a  yellow  powder,  melting  above  250". 

7>       1  r  "        r.u  /-CH,.N:C['h\  , 

lienzil  forms  CHo<^gjj- j^.^pj^p- a  transparent 

vitreous  mass  [c.  70°]. 

Salts. — B"H..C1.,.  Easily  soluble  prisms. — 
B"H,_,CLPtCl,,.  Orange  prisms.  —  B"(HSCN),. 
[102°J.  At  140°  it  is  partially  decomposed  into 
trimethylene  thio-urea  and  NH,SCN.  — 
B"H.Br.,. 

Didcetyl  derivative  C.,H,(NHAc),,.  [79°]. 
White  needles,  v.  e.  sol.  water,  v.  sol.  alcohol, 
chloroform,  si.  sol.  benzene,  insol.  ether,  petro- 
leum ether  (Strache,  B.  21,  2304). 

Diboizoyl  derivative  C,|H„(NHBz).j. 
[148°].  White  crystalline  powder,  insol.  water, 
ni.  sol.  benzene,  v.  sol.  alcohol  and  chloroform. 
On  heating  in  a  stream  of  HCl  the  product  ia 

CjH„<^j^pj^CPh,  an  oily  base  which  slowly 

becomes  crystalline  and  forms  crystalline  salts 

(Hofmann,  £.21,  2337). 

n  11^  ■  ,■  nj-T  /'CH.,.NH.CO\ 
Oxalyl  derivative  ^"^-K^q^i        Q^y . 

A  sparingly  soluble  white  powder,  formed  on 
mixing  trimethylcne-diamine  with  an  alcoholic 
solution  of  methyl  oxalate.  It  does  not  melt  at 
250°. 

Derivative. —  F.  OxY-TRI-METnYLENE-DIAlIINE. 

Trimethylene  di-nitro-di-amine  C^H^N^Oj  i.e. 
KO.,.NH.CH.,.CH.,.CH.,.NH.NO.,.  [67°].  Formed  by 
heating C.,H|'(N(NO,,).CO,Me), \v.  Tri-methylene 
DicARBAinc  acid)  witli  aqueous  ammonia  (Pranchi- 
mont  a.  Klobbie,  R.  T.  C.  7,  343).  Short  thick 
prisms  (from  water  or  alcohol),  v.  sol.  water  and 
alcohol,  less  sol.  ether  and  chloroform.  Boiled 
with  dilute  (2  p.c.)  H,,SO,,  it  evolves  N  .O.  It 
has  no  acid  reaction,  and  easily  forms  metallic 
derivatives. 

Tetra-methylene-diamiae  C^H|.,N|  i.e. 
NH,.CII,.CH,.CH.,.CH,.NH,.  [24°]'.  (159°).  Ob- 
tained by  reducing  ethylene  cyanide  in  alcoholic 
solution  witii  sodium  (Ladenburg,  B.  19,  780). 
Identical  with  the  ptomaine  '  putrescine  '  {cf.  L. 
Brieger,  'Die  Ptomaine,'  Berlin,  1885-1886,  1, 
43  ;  3,  101)  and  also  with  a  base  obtained  from 
a  morbid  urine  (Udranszky  a.  Baumann,  B.  21, 
2938).  Strong  base,  smelling  like  piperidine. 
(Solutions  of  its  salts  give  a  crystalline  pp.  with 
iodine  dissolved  in  KIAq  but  no  pp.  with  HgCl._. 
or  KCdI.j.  When  shaken  with  aqueous  NaOlI 
and  BzGl  it  gives  a  crystalline  pp.  of  the  di- 
benzoyl  derivative.  Methyl  chloroformate 
ClCO^Me  forms  (CH,),,(NH.CO,Me),,  which  crys- 
tallises in  flattened  needles  [128°],  si.  sol.  cold 
water,  and  is  nitrated  by  UNO,,  yielding 
(Cn.,),(N(NO.,)CO.,Me).,  which  crystallises  from 
ether  and  melts  at  62°i;Dekkers,  R.  T.  C.  9,  97). 

Salts.— B"H..C1...  Plates  (from  alcohol).— 
B"H.,PtCV  Needles.— Picrate.  Thin  yellow 
needles.  —  Aurochloride.  [210°].  Minute 
thread-like  needles,  v.  sol.  hot  water  (Ciamician 
a.  Zanetti,  B.  22,  1973). 

Di-benzoi/l  derivative  CjHj,(NHBz).,. 
[175°]  (U.  a.  B.)  ;  (178°]  (C.  a.  Z.).  Plates,  in- 
sol. water,  almost  insol.  ether,  v.  sol.  hot  alcohol. 
May  be  sublimed. 

Tetra-methylene-di-nitro-di-amineC|H,„N,0| 
i.e.  (CH„),(NH.NO-,).,.    [163°].    Got  by  heating 
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(CH,),(N(NO„)CO..Me)„  with  cone.  NH.Aq  at 
100°  and  ppg.  by  HOAc  (D.).  Small  hard  crys- 
tals (from  water). 

Penta-raethylene  diamine  CHuN,  i.e. 
NH.,.CH„.CH,.CH.,.Cn...CII...NH.,''  (178"5°)  (L.)  • 
(178°-180-5°)  (Perkin,  C' J.  55,  699).  S.G.  2 
•9174  (L.) ;  1?  -8840 ;  -8784.  M.  M.  7  493  (P.). 
Formed  from  trimethylene  cyanide  by  reduction 
in  ethereal  solution  with  zinc  and  HCl,  or  in 
alcoholic  solution  with  sodium  (Ladenburg,  B. 
10,  1151 ;  18,  21)50  ;  19,  780,  2585).  It  is  iden- 
tical with  '  cadaverine  '  a  base  discovered  by 
Brieger  in  coi'pses,  and  among  the  products  of 
putrefaction  of  flesh  and  fish  (Brieger,  B.  16, 
1180;  18,  1922;  'Die  Ptomaine,'  Berlin,  1885; 
Ladenburg,  B.  19,  2585).  Found  also  in  the 
urine  of  a  patient  suffering  from  eystinuria,  but 
not  in  normal  urine  (U.  a.  B.).  Syrup,  smelling 
like  piperidine  ;  v.  sol.  water  and  alcohol,  m.  sol. 
ether.  Fumes  in  the  air.  Absorbs  CO.,  from 
the  air.  The  hydrochloride  is  converted  "by  dry 
distillation  into  NH^,  HCl,  and  piperidine. 

Salts.— B"H,CL.—B"H,PtCl,.  Thick  orange 
prisms  (from  water)  ;  m.  sol.  cold  water.— Per- 
iodide.  Almost  black  crystals  (from  alcohol). — 
B"H..C1.,  3HgCl...  Crystals  (from  hot  water) 
(L.).— B""H.,CL4HgCl„.  Crystals  (from  alcohol) 
(B.).  ■  " 

Di-acetijl  derivative 
CH,(CH,.CH,.NHAc),.    Small  needles  (from  al- 
cohol).   May  be  distilled. 

Di-hcnzoijl  derivative 
CH,,(CH,.CH,.NHBz),_.  [130°].  (above300°).  Ppd. 
by  adding  aqueous  NaOH  and  BzCl  to  a  solution 
of  the  base  (Udranszky  a.  Baumann,  B.  21, 
2744).  Long  needles  and  i^lates  ;  v.  sol.  alcohol, 
m.  sol.  ether,  insol.  water.  Not  affected  by  hot 
dilute  acids  or  alkalis. 

Penta-methylene-di-nitro-di-amine 
CH,(CH.,.CH.,.NH(NO.,)),..  Formed  by  treating 
CIL(CH'.CH,,.N(N0,,).c6,Me),  with  aqueous 
ammonia  (Franchimont  a.  Klobbie,  R.  T.  C.  7, 
343).  Small  oblong  plates  (from  chloroform)  ; 
V.  sol.  water  and  alcohol,  sol.  ether,  si.  sol. 
CHCL,.  When  boiled  with  dilute  (2  p.c.)  H,SO< 
it  evolves  N.^O. 

Di-nitroso-penta-methylene-tetramine  (so- 
called)  C,H,(,N„0,  i.e.  C-H,„N,(NO),,.  [207°]  (G.) ; 
[203°]  (M.).  Formed  by  the  action  of  nitrous 
acid  on  '  hexamethylene  tetramine  '  (Griess,  B. 
21,2738;  Mayer,  B.  21,2888).  Needles  (from 
alcohol),  v.  sol.  hot  alcohol,  m.  sol.  chloroform, 
insol.  ether.  Not  affected  by  boiling  with  zinc- 
dust.  Dilate  HCl  decomposes  it  into  nitrogen, 
ammonia,  and  formic  aldehyde. 

Hexa-methylene-tetramine  (so-called) 
C,H,.,N,.  Ilcxamcthiilcneamine.  [189°].  S. 
(alcohol)  7.  Mol.  w.  115  (by  Kaoult's  method) 
(calc.  140)  (Tollens  a.  Mayer,  B.  21,  1506). 
Formed  by  passing  dry  NH,  over  heated  tri- 
oxy-methylene  (formic  paraldehyde)  (Butlerow, 
A.  115,  3-22;  Z.  [2]  5,  278).  Prepared  by  dis- 
solving mothylal  in  dilute  H.SO^,  and  distilling 
the  product  with  steam  into  a  receiver  containing 
ammonia  (Wohl,  B.  19, 1842). 

P;-02Je)-(i'(;s. —llhombohcdra  (from  alcohol), 
v.  sol.  water,  chloroform,  and  CS.,.  May  be  sub- 
limed. Scarcely  attacked  by  sodium-amalgam. 
Acts  nutritiously  upon  algie  (Loew  a.  Bokorny, 
J.  pr.  [2]  30,  272). 

Rcactions.^1.  Split  up  by  boiling  dilute 
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acids  into  formic  aldehyde  and  ammonia. — 2. 
Mel  at  190°  forms  NMeJ  (Tollens,  B.  17,  65G). 
3.  Soduini  nitrite  (2,\  pts.)  added  to  a  solution 
of  the  base  (1  pt.)  in  dilute  HCl  at  0°  forms 
•  tri-methylene-tri-nitrosamine'  C.|H|.N„Oa,  which 
crystallises  from  alcohol  in  needles  or  prisms 
[10(j°],  and  is  split  up  by  warming  with  dilute 
acids  into  nitrogen  and  formic  aldehyde.  It 
exhibits  Liebermann's  reaction.  When  acetic 
acid  is  added  gradually  to  a  solution  containing 
hexaniethylene-tetramine  and  sodium  nitrite 
there  is  formed  the  so-called  di-nitroso-penta- 
methylene-tetramine  (ii.  supra),  which  is  much 
less  soluble  in  the  usual  menstrua  than  the  tri- 
methylene-tri-nitrosoamine. 

Salts.— B"H,C1.,  (dried  at  100°).  Long 
prismatic  needles;  v.  e.  sol.  water,  si.  sol.  alco- 
hol.-B"„H,J>tCl„4aq.—B".,3AgNO,.  White  crys- 
talline pp.,  formed  on  adding  AgNO^  to  an 
aqueous  solution  of  hexamethylene-tetramine 
(Pratesi,  G.  13,  437).  SI.  sol.  cold,  m.  sol.  hot, 
water,  with  partial  reduction  to  silver. 

Methylo-iodide  B"MeI.  [190°].  V.  sol. 
water,  si.  sol.  alcohol,  insol.  ether,  chloroform, 
and  CS.,.    Gives  (B"Me).,PtCl,.  [205°]. 

Ethylo-iodide  B"EtI.  [133°]. 

Methylcno-iodide  B"CH2l2.  [1G5°]. 
(Wohl). 

Di-bromide  GJly^^r^.  Insol.  ordinary 
solvents  (Legler,  C.  C.  i888,  1604). 

Tctrabromide  C^^Mfi\•^.  Red  crystals, 
obtained  by  the  action  of  bromine-vapour  on 
hexamethylene  tetramine  (Horton,  B.  21,  1999). 
Decomposed  by  boiling  water. 

Di-iodide  C^Hj^N^Ij.  Obtained  by  adding 
an  alcoholic  solution  of  iodine  to  an  aqueous 
solution  of  the  base.  Crystalline,  v.  si.  sol. 
alcohol. 

Tetra-iodide  CJIf^'NJ.,.  Obtained  when 
excess  of  iodine  is  used.  Minute  brown  plates, 
V.  sol.  acetone,  CHCI3,  and  CS.^.  Decomposed  by 
boiling  water. 

METHYLENE  DI-ISOAMYL  DIOXIDE  v. 
Formic  aldehyde. 

METHYLENE  -  ANILINE  (C-H,N).c  i.e. 
(CH„:iSIPh) ,..  Anhydro  -  formaldehyde  -  aniline. 
[138°].  Formed  by  mixing  aniline  and  crude 
formic  aldehyde  in  the  cold  (Tollens,  B.  17,  657; 
18,  3309  ;  Kolotoff,  Bl.  [2]  43,  112).  White  silky 
crystals,  v.  sol.  chloroform  and  benzene,  si.  sol. 
alcohol,  insol.  water.  Decomposed  by  boiling 
with  water  or  alcohol. — B'.^H,PtClg. 

Methylene-aniline  C,H.N.  Formed,  together 
with  di-phenyl-metliylene-diamine  and  the  pre- 
ceding body  lay  the  action  of  formic  aldehyde  on 
aniline  (Pratesi,  G.  14,  355).  Minute  crystals, 
decomposed  by  heat.    V.  si.  sol.  alcohol. 

Methylene-di-aniline  v.  Di-phenyl-methtl- 

ENE-DIAMINE. 

METHYLENE-DIBENZYLAMINE  C,-H,sNj 
i.e.  CH,(NH.CH,Ph),,.  [46°].  (c.  227°).  Formed 
by  the  action  of  methylene  chloride  on  benzyl- 
amine  at  100°  (Kempff,  A.  256,  220).  Rhombic 
prisms,  insol.  water,  v.  sol.  absolute  alcohol  and 
ether. 

Salts.— C,-H„N22HC1.  [242°].  Colourless 
monoclinic  plates. — B"2HBr  :  silky  plates. — 
B"2HI :  monoclinic  plates  (from  benzene),  si. 
sol.  water  and  alcohol. — B"H,S0j2aq  ;  colourless 
prisms.— B"2H,P0.,.  [c.  230°].  Needles.— 
E"H^Cl2PtClj :  monoclinic  plates. — A  u  r  0  c  h  1 0  r- 


ide  B"H2Cl22AuCl3 :  golden-yellow  needles. — 
Oxalate  B"(H.,C.,0J2.  [c.  134°].— Picrate 
B"(C„H,,(N03).,0H)',:  not  stable  in  a  hot  solu- 
tion, si.  sol.  alcohol,  and  water. 

METHYLENE-BLUE  v.  Tetra-methtl-di- 

AMIDO-IJIIDO-DI-PHENYL  SULPHIDE. 

TRIMETHYLENE  BROMHYDRIN v.Bnouo- 

PROPYL  ALCOHOL. 

METHYLENE    BROMIDE     CHJBr^.  Di- 

broino-methane.  (97°  cor.)  (Perkin,  C.  J.  45, 
520)  ;  (98-5°  i.  V.)  (Henry).  S.G.  Q  2-493  (H.)  ; 
if  2-4985  ;  fj  2-4775  (P.).  M.  M.  8-110  at  15-9°. 
Formed  by  adding  bromine  to  methylene  iodide 
under  water  (Butlerow,  A.  Ill,   251  ;  Henry, 

A.  Ch.  [5]  30,  266).  Formed  also  by  heating 
methyl  bromide  with  bromine  at  250°  (Steiner, 

B.  7,  507).  Found  among  the  bromides  obtained 
by  passing  into  bromine  the  products  got  by 
passing  ethylene  through  a  red-hot  tube  (Norton 
a.  Noyes,  Am.  8,  362).  Colourless  mobile  liquid, 
insol.  water,  sol.  alcohol  and  ether.  Converted 
by  PC1-,  at  190'  into  CCl,  and  CBr^  (Holand,  A. 
240,  230).  When  heated  with  18  vols,  water 
and  excess  of  PbO  at  145°  it  yields  ethylene 
glycol,  traces  of  ethylene  oxide,  and  PhBr^ 
(Jeltekoff,  B.  6,  558).  Slowly  converted  by 
SbClj  into  methylene  chloride.  Potassium 
phenylate  KOC.H.  yields  CH,(OC,H5)2. 

Trimethylene  bromide  v.  Di-bromo-propane. 

Tetra-methylene  bromide  C^H^Br.^.  (189°). 
Formed  from  ethylene  cyanide  by  successive 
conversion  into  tetra-methylene  diamine  and 
CH2(0H).CH.,.CH,,.CH,(0H) ;  the  glycol  being 
then  treated  with  HI3r  (Gustavson  a.  Dem- 
janoff,  /.  j^r.  [2]  39,  542).    The  yield  is  small. 

Penta-methylene  bromide  CjHioBrj  i.e. 
CB.,{CH.,.CH.fiY).,.  (205°).  Formed  by  satu- 
rating the  corresponding  di-oxy-pentane  (derived 
from  tri-methylene-diamine)  with  HBr  (G.  a.  D.). 

METHYLENE  BROMO-IODIDE  v.  Bromo 

lODO-METHANB. 

METHYLENE  -  TETRA  -  BUTYL -DIAMINE 

CH,(N(C^H3)2),,.  (250°).  Obtained  by  distilling 
trimethylene  oxide  with  di-isobutyl-amine 
(Ehrenberg,  J.  pr.  [2]  36,  124).  —  B''H,PtCl,. 
[198°].  Pale-yellow  powder. — Aurochloride 
[c.  195°].— B"CSo.  [54°]. 

METHYLENE  DI-ISOBUTYL  DIOXIDE  v. 
Di-isobutyl  ether  of  Formic  orthaldehtde,  vol. 
ii.  p.  571. 

METHYLENE  CAFFEIO  ACID  v.  vol.  i.  p. 
659. 

TRIMETHYLENE  DICARBAMIC  ACID 

'<CH,(CH,,.NH.CO.,H).,. 

Methyl  ether  CH,,(CH,.NH.CO,Me).,.  [75°]. 
Formed  by  treating  trimethylene-diamine  with 
methyl  carbonate  (Franchimont  a.  Klobbie, 
R.  T.  G.  7,  343).  Oblique  rhombic  plates.  V. 
sol.  water,  alcohol,  and  CHCI3 ;  m.  sol.  ether,  v. 
si.  sol.  benzene  and  light  petroleum.  Pure 
HNO3  yields  a  dinitro-  derivative  forming  tufts 
of  needles  or  prisms  from  alcohol  [90°],  and  this 
when  treated  with  solution  of  ammonia  gives 
tri-methylene-dinitramine  [67°]. 

Ethyl  ether  CH,(CH2NH.C0oEt).,.  Tri- 
meihylene-diurethane.  [42°].  (210°  at  30  ram.). 
When  a  solution  of  trimethylene-diamine  in 
alcohol  and  ether  is  added  to  an  ethereal  solu- 
tion of  chloro-formic  ether  ClCO^Et,  a  pp.  of 
trimethylene-diamine  hydrochloride  is  formed, 
and   the  filtrate  leaves   on  evaporation  oily 
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0,H„(NH.CO,Et),>  (Fischer  a.  Koch,  A. '232,  225). 
It  crystallises  after  some  time,  and  separates 
from  ether  in  colourless  prisms.  V.  sol.  ether, 
alcohol,  and  chloroform,  si.  sol.  ligroin,  insol. 
water.  It  dissolves  in  acids  but  is  reppd.  by 
alkalis. 

Tetra-methylene  dicarbamic  acid.  Methyl 
c<7icr  C,|H,(NH.C0._,Me)2.  [128°].  Formed  from 
tetra-methylene-diamine  and  ClCO.,Me  (Dekkers, 

B.  T.  C.9,9'7).  Flattened  needles,  sol  warm  water. 
Converted  by  HNO,  into  C,H,(N(NO,).CO,Me), 
which  separates  from  ether  in  small  brilliant 
crystals  [G2°],  v.  si.  sol.  cold  water,  si.  sol.  ether, 
sol.  warm  alcohol,  and  is  converted  by  NH^^Aq 
into  C^H„(NH.NO,),  [163°]. 

Pentamethylene  dicarbamic  acid.  Methyl 
ether  CII,,(CH,,.CJI,.NH.CO,,Me).,.  [114°]. 
Formed  by  treating  penta-methylene-diamine 
with  methyl  carbonate.  Fine  needles  (from 
boiling  water).  V.  sol.  hot  alcohol  (Franchi- 
mont  a.  Klobbie,  R.  T.  C.  7,  :^43).  Pure  HNO., 
gives  a  di-nitro-  derivative,  forming  small  bril- 
liant prisms  [37°],  and  this  treated  with  aqueous 
ammonia  gives  penta  -  methylene  -  dinitramine 
[00^]  together  witli  methyl  carlianiiito. 

TRIMETHYLENE      CARBOXYLIC  ACID 
CH... 

C^H,0,,i.c.  I  >CH.CO.JIor 
CH/ 

CH„:CH.CH.,.C"0.,H.  Isomeride  of  crotonic  acid. 
[19°].  (183°).  "Formed  by  heating  ethylene- 
malonic  acid  (trimethylene  dicarboxylic  acid)  at 
210°  (Roder,  A.  227,  24  ;  Perkin,  jun.,  C.  J.  47, 
817  ;  B.  17,  57).  White  crystals,  m.  sol.  water. 
Has  a  powerful  odour  and  a  burning  taste. — 
CaA'._,  (iaq.  Needles,  v.  sol.  water. — l!aA'.,  2aq. 
Needles,  v.  sol.  water.— AgA'.  Small  needles 
(from  hot  water).  Gives  off  a  low-boiling  oil  on 
distillation.  I 

Ethyl  ether  EtA'.  (134°).  Formed  by 
digesting  the  Ag  salt  with  an  ethereal  solution  of 
EtI.  Volatile  oil,  with  pleasant  odour.  Not 
affected  by  bromine  in  the  cold,  and  only  slowly 
attacked  when  boiled  with  bromine,  HBr  being 
given  off. 

Trimethylene  (1 :  l)-di-carboxylic  acid  so  called 
CH... 

C.  YLJd^i.e.  I      )C(CO.,ri)..  or 

CH/ 

CH.,:CH.CH(C6.,H),,.  Vinaconicacid.  Ethylene- 
mnlonic.  acid.    [141°].    Obtained  by  saponifica- 
tion of  its  ether.    Colourless  triclinic  crystals  ; 
«:6:c  =  0-7712:l:-8702.  Crystallises  with  aq  (from  : 
water) ;  v.  e.  sol.  water,  v.  sol.  ether.    At  100°  j 
it  begins  to  give  off  CO.^,  leaving  trimethylene  | 
carboxylic  acid.    It  is  not  attacked  by  sodium-  j 
amalgam.    When  heated  with  bromine  it  gives  j 
off  HBr  slowly.    It  combines,  however,  with 
HBr,  forming  bromo-ethyl-malonic  acid  (Per- 
kin, C.  J.  47,  814),  and  it  combines  with  bromine 
when  this  is  dissolved  in  chloroform  (Fittig). 
Boiling  dilute  HoSOj  forms  7-oxy-ethyl-malonic 
acid.    Alkaline  KMnO^does  not  attack  it  (Buch- 
ner,  B.  23,  704). 

Salts.  — Ammonium  salt.  Four-sided 
plates.  — CuA"  aq.  Deep-blue  octahedra,  si.  sol. 
hot  water.  At  lfiO°  it  becomes  a  light-green 
powder.  — BaA".  Needles. —BaH.A"2  4aq.  Pris- 
matic needles.— PbA"  (dried  at  100°).  Insol. 
cold,  si.  sol.  hot,  water. — Ag_A".    Needles,  v.  si. 


sol.  cold  water,  si.  sol.  hot  water.— AgllA".  Long 
colourless  needles  (from  water). 

Ethi/l  ether  Et.,A".  (213°).  V.D.  6-32 
(calc.  6-43).  S.G.  i5  1.0046;  If  l-05G(i.  Formed 
by  the  action  of  ethylene  bromide  on  sodium- 
malonic  ether  (Perkin,  jun.,  C.  J.  47,  812  ;  B. 
17,  54  ;  Fittig  a.  Koder,  A.  227,  13).  Oil.  Not 
attacked  when  successively  treated  with  benzyl 
chloride  and  NaOEt  (Perkin,  jun.,  B.  18,  1734). 

Dibro7iiidc  C.,Hfii:,{C001i).,.  [110°].  From 
tri-methyleue-di-carboxylic  acid  and  Br  in  chlo- 
roform (Fittig  a.  I\Iarburg,  B.  18,  .'ML'!). 

Trimethylene  (l:2)-di-carboxyIic  acid 
/CH.CO.H 

CH.,/  I  or  CII.:C(CO.,H).CH.,.CO,H. 

\CH.CO„H 

Allo-itaconic  acid.  [137°]  (C.  a.  (J.)  ;  [139°]  (B.). 

Formation. — 1.  By  healing  its  anhyilride 
with  water  at  140°  (Conrad  a.  Guthzeit,  B.  17, 
1187).— 2.  From  sodium  propane  tctracarboxylic 
ether  (CO,Et),CNa.CH,.CNa(CO,Et),  by  treat- 
ment with  bromine,  the  resulting  trimethylene 
tetracarbo.vylic  ether  being  saponified,  and  the 
free  acid  heated  to  230°,  and  then  distilled  under 
16mm.  pressure:  the  oil  which  passes  over 
at  170°  to  180°  is  heated  with  water  at  140° 
(Perkin,  jun.,  B.  19,  1050  ;  Dressel,  A.  250,  197). 

Properties. — Prisms;  v.  sol.  water,  alcohol, 
and  ether.  Not  attacked  by  alkaline  KMnO,,  or 
by  sodium-amalgam  (Buchner,  B.  23,  705). 

Salts. — CaA"  :  silky  crystals. — AgA". 

/CH.CO. 

Anhydride  CJAfi,  ic.CH,/  |  >0  or 

"\cn.co/ 

/CO.O 

CH,:C<         I     .     [57°]    (C.    a.    G.)  ;  [59°] 
^CH^.CO 

(Buchner).    Formed  by  heating  trimethylono- 
,CII.C0,H 

tricarboxylic  acid  CII.,":^  [  or  possibly 

'\C(CO,n), 
CH,,;C(CO,,H).CH(CO.H),,  at  184°  to  190°  for  a 
long  time  (C.  a.  G.).    Needles,  si.  sol.  ether. 
Trimethylene  (1.2.)-di-carboxylic  acid 
.CH.CO,H 

CH.^^'  I  .  [175°].  V-cislrans-tri-methyl- 

\CH.COJI 

ene-1.2-di-carboxylic  acid.  Formed  by  saponifi- 
cation of  the  di-metliyl-ether  (I'jduard  Buchner, 
B.  23,  705).  Comi)act  apparently  rhombic  crys- 
tals (from  water),  containing  no  water  of  crys- 
tallisation. Grouped  needles  (from  ether).  Less 
sol.  water  than  the  isomeric  ghitaconic  acid,  but 
more  sol.  ether.  Distils  without  splitting  off 
water.  Acetyl  chloride  forms  no  anhydride. 
Not  oxidised  by  permanganate  in  alkaline  solu- 
tion. Not  reduced  by  sodium-amalgam.  Chloride 
of  iron  gives  a  weak  red-brown  colour. 

Salts. — The  zinc  salt  is  more  sol.  cold  than 
hot  water.  It  crystallises  in  nodular  groups  of 
needles.  A  solution  of  the  ammonium  salt 
gives  no  pp.  with  CaCL  and  BaCl„,  but  white 
crystalline  pps.  with  silver  and  lead  salts.  By 
lieating  the  silver  salt  a  white  body  sublimes  in 
needles,  probably  the  anhydride. 

Di-mcthyl-ether  C,H^(CO,Me)„.  (205°- 
215°  at  718  mm.).  Formed  by  heating  aerylo- 
di-azo-acetic  ether CaH,N.,(CO.,Me)., for 40  minutes 
to  1G0°-185°.  Saponified  by  boiling  with  aque- 
ous potash. 

X2 
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Isoinerides  of  trimethylene  dicarboxylic  acid 

II.  Itaconic,  Citkaconic,  Mesaconic,  and  Gluta- 

CONIC  ACIDS. 

Trimethylene  (l:l:2)-tricarboxylic  acid 
/CH.CO,H 

C,H,0„    i.e.     CHj<  |  or  possibly 

\C(CO.,H)., 

CH,,:C(CO,H).CH(CO,H).,.  [184°].  Formed  by 
saponification  of  its  ether,  which  is  prepared  by 
the  action  of  a;8-di-bromo-propionic  ether  on  di- 
sodio-malonic  ether  (Conrad  a.  Guthzeit,  B.  17, 
1185).  Its  ether  is  also  formed  by  the  action  of 
a-bromo-acrylic  ether  upon  sodio-malonic  ether 
CHNa(CO.,Et).,  (Michael,  J.  pr.  [2]  35,  132,  351 ; 
Avi.  9,  12"l).  Prisms  (from  water).  At  184^- 
190°  it  is  split  up  into  CO,  and  the  dicarboxylic 
acid  or  its  anhydride. 

Tri- ethyl  ether  Et,A"'.  (276°).  S.G.  ^ 
1-127.  Colourless  liquid.  Does  not  react  with 
NaOEt  and  BzCl. 

Trimethylene  (l:2:3)-tri-carboxylic  acid 
/CH(CO.,H) 
(CO,H)CH<  I         "      or  possibly 

\CH(CO„H) 
CO,H.CH:C(CO,,H).CH,.CO,H.  [150°-153°]. 
Formed  by  heating  the  tetra-carboxylic  acid 
(1:1:2:3)  at  200°  for  a  long  time  (Perkin,  B.  17, 
1654;  C.  J.  47,  826).  Colourless  crystalline 
solid.  V.  sol.  water,  alcohol,  and  acetone,  si. 
sol.  benzene,  chloroform,  ligroin,  and  CS.^.  On 
heating  it  yields  a  sublimate,  probably  of  an  an- 
hydride. 

Salts. — A"'Ag3:  white  granular  pp.  — 
K'" -ida^ :  crystalline  pp.,  soluble  in  cold  water, 
nearly  insoluble  in  hot.  The  cupric  salt  is  a 
beautiful  light-green  pp.,  si.  sol.  water.  The 
Ba  and  Pb  salts  are  white  jjps. 

Trimethylene  (1, 2, 3)-tri-carboxylic  acid 
,CH.CO.,H 

CO.,H.CH<  I         ■    .     [220°].    Obtained  by 
\CH.CO.H 

saponifying  its  methyl  ether  with  alcoholic 
potash  (Buehner,  B.  21,  2641).  Small  aggregates 
of  needles  (from  ether),  v.  sol.  alcohol  and  water, 
si.  sol.  ether.  Not  affected  by  bromine  or  by 
KMnOj.    Its  ammonium  salt  crystallises  in 

Methyl  ether  Me,A"'.  [61°].  (267°)  at 
732  mm. ;  (224°  at  180  mm.).  Obtained  by  dis- 
tilling the  compound  of  methyl  fumarate  with 
methyl  diazo-acetate.  Needles  (from  alcohol  or 
water),  v.  sol.  alcohol,  ether,  benzene,  and  petro- 
leum-ether. 

Anhydride  C^'H..,{CO.S)<^yO.  [189°]. 

(265°  at  75  mm.).  Obtained  by  distilling  the 
acid  under  reduced  pressure.  Small  prisms,  v. 
sol.  water  and  alcohol,  m.  sol.  ether.  Its  Pb, 
Ba,  and  Ag  salts  are  m.  sol.  water. 

Trimethylene  (l,l,2,3)-tetra-carboxylic  acid 

/CH(C02H) 
(G02H)2C<  I  or  possibly 

\CH(CO,>H) 

(C0,H).,C:C(C0,H).CHj.C02H.  [95°-100°].  The 
tetra-ethyl  ether  of  this  acid  is  obtained  by  the 
action  of  di-bromo-succinic  ether  on  di-sodio- 
malonic  ether  (Perkin,  B.  17,  1652  ;  C.  J.  47, 
824).  Crystalline  colourless  sohd.  V.  sol.  water, 
alcohol,  ether,  and  acetone,  si.  sol.  ligroin  and 
benzene.   Very  strong  acid.    The  acid  loses  COj 


on  heating  to  200°  giving  the  (1,  2,  3)-tri-carb- 
oxyhc  acid. 

Salts. — A^'Ag^:  white  amorphous  pp. — 
A'^Ca^aq  :  crystalline  pp.,  more  soluble  in  cold 
water  than  in  hot. 

Tetra-ethyl  ether  A'-'Et^:  (246°  at  85 
mm.) ;  thick  colourless  oil. 

Tri-methylene  (l,l,2,2)-tetra-carboxylic 
/C(CO.,H). 

acid  CH.,<  |  .     [200°].     Formed  by 

\C(CO,H), 

saponifying  the  ethyl  ether  with  alcoholic 
KOHAq  (Dressel,  A.  256,  196).  Large  shining 
crystals  (from  water).  When  heated  to  230  it 
gives  off  2C0.,  and  H.O  and  is  converted  into  the 
anhydride  of  trimethylene  dicarboxylic  acid,  and 
from  this  the  dicarboxylic  acid  itself  can  be  ob- 
tained by  heating  with  water  to  140°. 

Ethyl    ether   H,C<^j^J|Jj^.  [43°]. 

(187°).  Formed  by  the  action  of  bromine  on 
the  disodium  compound  of  propane  tetra-car- 
boxylic ether  (Dressel,  A.  256,  194 ;  cf.  Perkin, 

B.  19,  1056).  Long  needles,  v.  sol.  ether,  alcohol, 
CHCI3  and  benzene  (D.). 

Tetra-methylene  carboxylic  acid  CJIfi.^  i.e. 

CH,<^^-^>CH.C02H.      (191°)  at   720  mm. 

S.G.  if  1-0548 ;  ff  1-0476.  M.M.  5-048  at  18°. 
/Id  1'4403  at  26°.  Formed  by  heating  tetra- 
methylene  dicarboxylic  acid  at  200°,  CO,  being 
given  off  (Perkin,  B.  16,  1795;  C.  J.  51,  8). 
Colourless  oil,  smelling  like  butyric  acid;  si.  sol. 
water,  miseible  with  alcohol  and  ether.  Not 
attacked  by  bromine  below  100°. 

Reaction. — The  calcium  salt  distilled  with 
lime  gives  C.^H,,  H,,  CHj,  CO,  di-tetramethyl- 
enyl  ketone,  and  tetramethylenyl  methyl  ketone 
(Colman  a.  Perkin,  jun.,  C.  J.  51,  228 ;  B.  19, 
3112). 

Salts. — AgA' :  sparingly  soluble  white  pp. — 
CaA',  5aq. 

Ethyl  ether  mk'.  (151°)  at  720  mm.  (P.) ; 
(162°)  (Freund,  B.  21,  2694). 

Chloride  C^H^COCl.  (143°)  (F.).  Ob- 
tained by  heating  the  amide  with  PCI3. 

Amide  C^H..CONH.,.  [138°].  (c.  240°). 
Formed  by  heating  the  ammonium  salt  of  the 
acid  to  250°  (Freund,  B.  21,  2694).  Plates  (from 
alcohol),  v.  sol.  water,  ether,  chloroform,  benz- 
ene. May  be  sublimed.  Decomposed  by  treat- 
ment with  bromine  and  KOH. 

Nitrite  C^H^.C^f.  (150°).  Formed  by  dis- 
tilling the  amide  of  tetra-methylene  carboxylic 
acid  with  phosphoric  anhydride  (Freund,  B.  21, 
2696).  Colourless  oil,  with  pleasant  odour.  Is 
converted  into  the  amine  by  reducing  with 
sodium  and  alcohol. 

Anilide  C,E.,.CONB.Fh.  [111°].  Formed 
by  heating  the  amide  with  aniline  until  no  more 
ammonia  is  given  off  (Freund).  Long  needles 
(from  alcohol),  si.  sol.  hot  water. 

Anhtjdride  (CjH,.CO),0.  (160°).  Formed 
by  distilling  the  sodium  salt  with  the  chloride 
of  the  acid  (F.). 

Tetra-methylene  (l,l)-dicarboxylic  acid 

C,  H,0,  i.e.  CH,<^g->C(CO,H).,.  [156°].  From 

the  ether  (Perkin,  C.  J.  51,  4).  Monoclinic 
crystals  (from  ether);  a:6:c  =  1-0324:1:1-1354; 
|8  =  88°  58'.    Y.  sol.  ether  and  benzene,  nearly 
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insol.  chloroform  and  ligroin,  v.  sol.  water.  A 
few  degrees  above  its  melting-point  it  splits  off 
CO,,,  becoming  tetramethylene  carboxylic  acid. 

Salts.  —  Ag.A".  —  CuA"  aq.  —  PbA"  aq.  — 
BaA"  aq. 

Ethyl  ether  Et.,A".  (221°)  at  720mm. 
S.G.  2  1-0533  ;  1-0105.  M.M.  9-910  at  18-9°. 
^„  1-433.  Formed  from  malonic  ether,  tri- 
methylene  bromide,  and  NaOEt  (Pcrkin,  B.  16, 
1793  ;  C.  J.  51,  2).    Oil,  smelling  like  camphor. 

Tetramethylene  (l,2)-di-carboxylic  acid 
CH,.CH(CO,,H) 

I    "  I  .    [130°].    Formed  by  heating 

CH..GH(CO.,H) 

the'tetra-carboxylic  acid  to  180°-200°  (Perkin, 

B.  19,  2012;  C.  J.  51,  22).  Colom-less  feathery 
crystals  (from  water).  V.  sol.  water,  alcohol, 
and  ether,  more  sparingly  sol.  benzene  and 
ligroin.  By  alkaline  KMnO^  it  is  oxidised  to 
oxalic  acid. 

Salts. — A"Ag., :  heavy  white  pp. — A"Ba'<  : 
sparingly  soluble  six-sided  transparent  tables. 

Di. ethyl  ether  A"Et..  (238°-212°)  ; 
colourless  liquid. 

CH.,.CH.CO. 
Anhydride  \      \  >0.  [78°];  colour- 

CH,.CH.CO/ 
less  crystals;  easily  soluble  in  alcohol,  sparingly 
in  ether  and  benzene.  Formed  by  heating  the 
acid  to  300°.  Eeconverted  into  the  acid  by  boil- 
ing with  water.  Heated  with  resorcin  it  gives  a 
beautifully  fluorescent  condensation-product. 
Tetramethylene  (l,3)-dicarboxylic  acid 

CO,H.CH<^y->CH.CO,H.  Ilomoitaconic 

acid.  [171°].  Formed  by  boiling  its  ether  with 
fuming  HClAq  (Markownikoff  a.  Krestownikoff, 
A.  208,  333).  Prisms,  v.  sol.  hot  water  and 
alcohol,  si.  sol.  ether.  May  be  sublimed.  Does 
not  combine  with  bromine,  but  when  heated  with 
Br  it  gives  off  HBr  and  CO.,.  It  is  not  reduced 
by  sodium-amalgam.  Does  not  form  an  anhy- 
dride.   Does  not  unite  with  HBr  or  HI. 

Salts. — PbA"  i^aq.  Crystalline  crusts. — 
AgoA".  Amorphous  pp.,  not  decomposed  by 
boiling  water. 

Methyl  ether  Ue.A".  (220°). 

Ethyl  ether  Et.,A".  (230°).  Formed  in 
very  small  quantity  when  CH,.CH(OEt).CO.,Et 
is  prepared  by  the  action  of  dry  NaOEt  on 
o-chloro-propionic  ether  (M.  a.  K.). 

Tetramethylene  (1,1,2,2)  -  tetra  -  carboxylic 
CH...C(CO.,H), 
acid  I      I  .    [115°-150°].   Obtained  by 

CH,.C(CO,H), 
saponification  of  the  tetra-ethyl  ether,  which  is 
formed  by  the  action  of  bromine  upon  the 
di-sodio-  derivative  of  butane-tetra-carboxylic 

CH.,.CNa(CO,JSt). 
ether  |  (Perkin,  B.   19,  2011; 

CH,.CNa(CO,Et), 

C.  /.  51,21).  Colourless  crystals.  Easily  soluble 
in  water,  alcohol,  and  ether,  more  sparingly  in 
benzene  and  ligroin.  It  evolves  C0._,  at  its  melt- 
ing-point, and  is  converted  into  the  di-carboxylic 
acid. 

Tetramethylene  (1,1,3,3)  -  tetracarboxylic 
acid.    Ethyl  ether 

(CO,Et),C<^^->C(CO.Et)j.  Formed  by  the 
action  of  methylene  iodide  on  the  di-sodium  dc- 
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rivative  of  propane  totra-carboxylic  ether  in  an 
alcoholic  solution  on  the  water-bath  (Drcssel,  A. 
256,  198).  Colourless  viscid  oil,  distilling  with 
some  decomposition  between  220°  and  250°  at 
15  mm. 

Pentamethylene  dicarboxylic  acid 
/CH^— CH.COJi 
CH.,<  I         ■     .  [1G0°]. 

"\CH,— CH.CO,H 

Preparation. — Disodium  pentane  tetra-carb- 
oxylic  ether, 

(Cb.,Et).,CNa.CH...CH„.CH,,.CNa(CO.,Et)„  is  con- 

.CH.— C(Cd.,Et), 
verted  by  Br  into  CH^^  |  ,  which 

\CH,— C(C0,Et)2 
yields  pentamethylene  tetracarboxylic  acid  on 
saponification,  and  this  acid  is  decomposed  by 
heat  into  C0,_,  and  pentamethylene  dicarboxylic 
acid.  This  is  purified  by  conversion  into  its 
ethyl  salt  (Perkin,  jun.,  C.  J.  51,  244  ;  B.  18, 
3250). 

Properties. — Nodules  (from  water).  V.  sol. 
hot  water,  alcohol,  and  acetic  ether;  si.  sol. 
ether. 

Salts. — Ag.,A".    Very  stable  white  pp. 
Ethyl  ether  Ei.A".    (c.  250°). 

/CH.— CH.CO. 
Anhydride  Cll./  \  yO. 

"\CH,— CH.CO/ 
[64°-67°].    Formed  by  heating  the  acid  to  300'^, 
M.  sol.  alcohol  and  ether,  si.  sol.  CS., ;  insol.  cold, 
but  saponified  by  hot,  Na^COjAq.    With  resorcin 
and  H.SO,,  it  gives  the  fluorescein  reaction. 
Penta-methylene  tetracarhoxylic  acid 
,CH,— C(C0,H)2 

CH.  ,^  I  .    Formed  as  above.  Sol. 
"\CH,-C(C0,^), 

ether. 

TETRAMETHYLENE-CARBOXYLIC  ALDE- 
HYDE CrL<^y->CH.CHO.  (115°-117°).  From 

calcium  tetramethylene  carboxylate  by  distilling 
with  calcium  formate  (Colman  a.  Perkin,  G.  J. 
51,  238).  Oil;  smelling  like  isobutyric  aldehyde. 
Gives  a  purple  colour  with  rosaniline  hydro- 
chloride which  has  been  bleached  by  SO^;  re- 
duces ammoniacal  AgNOjAq ;  combines  with 
NaHSO^ ;  reacts  with  hydroxylamine  and  with 
phenvl -hydrazine. 

TiRIMETHYLENE      CHLORHYDRIN  v. 

ChLi  iRii-rnnrVL  ALCi  UML. 

METHYLENE  CHLORIDE  CH.C!,.  Di- 
chJoro-mcthnne.  ]\Iol.  w.  85.  (41-8'^)  (Thorpe, 
C.  J.  37,  195).  S.G.  '-{  1-3778  (T.) ;  li  1-3377  ; 
^  1-3220.  M.M.  4-313  at  119°  (Perkin,  C.  J. 
45,  527).  C.E.  (0°-10°)  -001335;  (0°-40°) 
•001416.  S.V.  65-12.  H.C.p.  106800  (Berthe- 
lot  a.  Ogier,  Bl.  [2J  36,  68). 

Formation.  —  1.  From  chlorine  and  methyl 
chloride  in  sunlight  (Regnault,  A.  33,  328  ; 
A.  Ch.  [2]  70,  377).-  2.  By  the  action  of  zinc- 
dust  and  ammonia  on  chloroform,  the  yield 
being  very  small  (Perkin,  C.  N.  18,  106).— 3.  By 
the  action  of  chlorine  on  methylene  iodide  (But- 
lerow,  ^.  107,  110;  111,251;  Z.  [2]  5,  276).— 
4.  By  the  action  of  AICl,  on  the  compound  of 

CI.  Cb.,CCl3  with  CI.CO..CH3  (Hentsche!,  J.  pr.  [2] 
36,  474). 

Preparation. — Aqueous  HCl  is  cautiously 
added  to  a  mixture  of  alcohol  (5  vols.),  chloro- 
form (1  vol.),  and  zinc.    Sufficient  heat  is  pro- 
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dnced  in' the  reaction  to  distil  over  much  of  the 
methylene  chloride.  The  product  is  fractionally 
distilled  (Greene,  C.  B.  89,  1077 ;  A.  Ph.  S.  18, 
547  ;  C.N.  50,  76  ;  A.  C.  J.  1,  622). 

Properties.— Oil.  Like  CCl,,  (but  unlike 
CHjCl  and  CHCl.,)  it  exerts  a  poisonous  action 
when  inhaled  (Regnault  a.  Villejean,  C.  B.  100, 
1146). 

Beactions.—  l.  Converted  by  ICl  or  ICI3  into 
CHCI3,  and  hesachloro-benzene.  Converted  by 
IBr  into  iodoform  and  di-chloro-di-iodo-methane 
(Holand,  A.  240,  234).  Converted  by  IBr,  into 
CBr„  CHBrj,  and  C.,Br^.  -2.  Heated  with  KI, 
iodine,  and  alcohol,  it  gives  CH.J.,,  EtI,  and 
alcohol  (H.).— 3.  Iodine  at  200°  gives  methylene 
iodide  (H.). —  4.  Bromine  at  170°  forms 
CHBrCI.  (91°),  and  a  little  CBr.,Cl.,  [38°]  (150°) 
(Arnhold,  A.  240,  204).— 5.  Alcoholic  NaOAc 
forms  CH,,(OEt)„  and  acetic  acid  (A.).— 6.  Con- 
verted by  alcoholic  NH,  at  125°  into  so-called 
hexa-methylene-diamine  (Holand,  A.  240,  225). 
Aqueous  ammonia  at  140°  forms  NH.,C1,  methyl- 
. amine  hydrochloride  and  formic  acid  (Andr6, 
C.  B.  102,  1474).— 7.  Mixed  with  benzene  it  is 
converted  by  AICI3  into  anthracene  and  other 
products  (Friedel  a.  Crafts,  A.  Ch.  [6]  11,  264). 
8.  TFaierat200°formsHCl,formicacid,MeCl,and 
MeOH.(Andre).— 9.  With  H^S  it  forms  a  crystal- 
line compound  CH2Cl2(H2S)„  23aq  (Forcrand, 
A.  Ch.  [5]  28,  17). 

TRIMETHYLENE    CHLORIDE    v.  w/S-Di- 

CHLORO-PROPANE. 

METHYLENE      CHLOKO  -  BEOMIDE  v. 

Chloko-beomo-methane. 

Tri-methylene  chloro-bromide  Vi  Chloro- 

BKOMO-PEOPANE. 

METHYLENE  CHLOSO-IODIDE  CH,C1I, 
Chloro-iodo-methane.  (109°).  V.D.  88-14.  S.G' 
\{  2-447  ;  y|  2-444.  Formed  by  the  action  of 
ICl  on  methylene  iodide  or  of  iodine  on 
IHg,CH,.Cl  (Sakurai,  C.  J.  41,  361 ;  47,  198), 
Oil. 

TRIMETHYLENE  CYANHYDRIN  v.  Nitrile 

of  7-OxY-BUTYRIC  ACID. 

TRIMETHYLENE  CYANIDE  G..H,N„  i.e. 
CH„(CH,CN)2.  Glutaronitnle.  (274°)  "(H.) ; 
(286°)  (Perkin,  C.  J.  55,  702) ;  (203°  at  100mm.) ; 
(142°  at  10  mm.)  (Krafft  a.  Noerdlinger,  B.  22, 
■817).  S.G.  ^1  -9952;  p  -9894.  M.M.  5-136 
(P.).  Formed  from trimethylene bromide  andalco- 
holic  KCy  (Henry,  Bl.  [2]  43,  618  ;  C.  B.  100, 
742).  Liquid,  sol.  water,  alcohol,  and  chloro- 
form, insol.  ether  and  CS,_,.  Yields  glutaric  acid 
on  saponification.  Sodium  reduces  it  in  alco- 
holic solution  to  pentamethylene-diamine  and 
piperidine. 

TRIMETHYLENE-DI-ETHYL-ALKINE  v. 

Ethyl-oxypkoptl-amine. 

METHYLENE-ETHYL- AMINE  C^H^N  i.e. 
EtNCH.,.  (208°  i.  v.).  V.D.  2.  Formed  by  the 
action  of  ethylamine  on  formic  aldehyde  (tri- 
oxymethylene)  (Kolotofi,  Bl.  [2]  43,  112; 
J.  B.  17,  231).  Liquid,  with  unpleasant  odour, 
sol.  cold  water,  but  separates  again  on  warming, 
V.  sol.  alcohol.  HCl  splits  it  up  into  ethylamine 
and  trioxymethylene  (formic  paraldehyde). — 
B^^H^PtClg,  Yellow  crystalline  pp.  An  isomeride 
(CHjJjNjEtj  of  this  base  is  described  by  Lermon- 
.toff  (B.  7,  1262)  as  au  oil  formed  by  heating 


ethylamine  with  alcoholic  methylene  iodide  at 
100°.— (CH.,),N^Et^H2PtCls.  Amorphous. 

Methylene  tetra-ethyl-diamine  C<,H„.,N.,  i.e. 
CH2(NEt.,).,.  Tetra  -  ethyl  -  di  -  amido  -  methane 
(169°  i.  v.).  S.  10.  Formed  by  heating  trioxy- 
methylene  (formic  paraldehyde)  with  diethyl- 
amine  in  sealed  tubes  at  100°  (Kolotoii,  Bl.  [2] 
43,  112  ;  Ehrenberg,  J.  pr.  [2]  36,  118).  Liquid, 
with  peppery  odour,  si.  sol.  water,  miscible  with 
alcohol,  ether,  and  CHCl,.  Split  up  by  dilute 
acids,  even  by  oxalic  acid,  into  NHEt,,  and 
formic  aldehyde.  Combines  with  CS.,,  forming 
C3H,,.>N.,CS.,. 

Tetra  -  methylene  -  tetra  -  ethyl  -  tetramine 

C,A,N,i.e.  CH,<J^[-^|^^;J5^J>CH,.  Formed 

by  heating  methylene  iodide  with  alcoholic 
ethylamine  at  100°  (Lermontoff,  B.  7,  1252). 
Liquid,  yielding  amorphous  salts. — B"H  PtCl^ : 
si.  sol.  water. 

METHYLENE  -  ETHYL  -  PHTHALIMIDINE 

C„Hi,NO  i.e.  C,H,<^*^^*>NEt.  Obtained  by 

heating  C.jjH.^NjOj  which  is  produced  by  adding 
aqueous  ethylamine  to  phthalyl-acetic  acid 
(Mortens,  B.  19,  2369).  Colourless  oil,  smeUing 
of  fresh  carrots.  Volatile  with  steam ;  v.  sol. 
alcohol  and  ether. 

METHYLENE  DI-ETHYL  DISULPHIDE 
C,H,.,S,  i.e.  CH,,(SEt)2.  Formic  aldehyde  ethyl 
mercaptal.  Ethyl  derivative  of  di-thio-formie 
orthaldehyde.  (178°-181°).  S.G.  -987.  Formed 
from  methylene  chloride  and  NaSEt  in  alcoholic 
solution  (Niederist,  A.  186,391 ;  Fromm,  ^.253, 
15.5). 

METHYLENE  DI-ETHYL  DISULPHONE 

C5H,2S.,04  i.c.  CH,(SO,Et),.  [104°].  Formed 
by  the  action  of  KMnO^  and'H^SO^  on  CH.,(SEt)2 
(Fromm,  A.  253,  156;  cf.  Baumann,  jB.  19, 
2811).  Needles,  v.  sol.  water  and  alcohol,  si.  sol. 
ether.  Chlorine  forms  CCU(SO,Et).,  [99°]  crys- 
tallising in  needles ;  while  bromine  produces 
CBr,,(SOoEt).,  [132°]. 

Di-methylene  di-ethyl  trisulphone 
(Et.S02.CH2)jSO,.  [149°].  Formed  by  treating 
formic  aldehyde  with  H.,S,  dissolving  the  product 
in  aqueous  NaOH,  shaking  with  EtBr,  and  oxi- 
dising the  product  with  KMnO,,  (Baumann,  B. 
23,  1875).    Sparingly  soluble  colourless  plates. 

METHYLENE-FURFURANE  TRIHYDRIDE 
/CH2.C(CH.,) 
C.HgOi.e.  CH./        |         .   (111°)  at  718  mm 
\CH,.0 

Formed  by  the  action  of  solid  KOH  on  methyl 
bromo-propyl  ketone  (Lipp,  B.  22, 1207).  Mobile 
liquid,  m.  sol.  water.  Yields  a  hydrazide.  When 
heated  with  5  p.c.  HClAq  at  100°  it  yields  aceto- 
propyl  alcohol  (methyl  oxypropyl  ketone).  Pro- 
bably identical  with  trimethylenyl  methyl  ketone 
of  Perkin,  jun.  {B.  17,  1440). 

TRI-METHYLENE  GLYCOL  C^H^O^  i.e. 
CH2(CH,,0H),.     (214°).     S.G.  g  1-0625  (Z.) ; 

*l-0536  (f").  C.E.  (0°-10°)  -00060.  S.V.  84 
(Zander,  A.  214,  178  ;  Lessen,  A.  254,  59).  One 
of  the  products  of  the  fermentation  of  glycerin 
by  schizomycetes  (Freund,  M.  2,  636), 

Formation.  — 1.  By  saponifying  its  diacetyl 
derivative  with  baryta- water  (Reboul,  A.  Ch.  [5] 
14,  491). — 2.  By  warming  trimethylene  bromide 
with  moist  Ag.p  (Beilstein  a.  Wiegand^  B.  15, 
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14'.)7).— 3.  By  allowing  CHj(CH.,Br),,  to  stand  for 
Bome  time  with  a  large  excess  of  water  (Niederist, 
M.  3,  839). — 4.  By  boiling  trimethylene  bromide 
with  dilute  aqueous  K,C03  (Z.). 

Properties. — Viscid  liquid,  with  sweet  taste, 
miscible  with  water. 

Reactions. — 1.  Fuming  HClAq  at  100°  con- 
verts it  into  CH.,(CH„C1).,.— 2.  Trimethylene 
glycol  (35  g.)  heated  with  aldehyde  (12  g.)  at  100° 
yields  the  ethylidene  derivative  (r.  infra). 

Di-acclijl  derivative  CH.,(CH„OAc).,. 
(210°  cor.),  (c.  111°).  S.G.  a  -991 ;  ia"  1-070. 
S.  11.  Formed  by  boiling  CH,(CH,Br).,  with 
NaOAc  (Keboul). 

Ethylidene    derivative    C,Jr{,fi.,  i.e. 

CH,<^^-Q>CH.CH3.    V.D.  3-62  (calc.  3-50). 

Obtained  by  heating  the  glycol  with  aldehyde  at 
100°,  the  yield  being  nearly  the  theoretical 
(Lochert,  A.  Ch.  [0]  16,  49):  Colourless  liquid, 
with  slight  aldehydic  odour.  Dissolves  in  l.V 
volumes  of  water,  v.  sol.  alcohol  and  ether. 
Separated  from  its  aqueous  solution  by  CaCI._, 
and  by  KOH.  Saponitied  by  boiling  water,  al- 
kalis, and  dilute  acids.  With  PCl^  it  yields 
aldehyde  and  CH,(CH,C1),. 

Amylidcne    derivative    Cg\1^^0,,  i.e. 

CH,<;;p^-Q>CH.C,H,.   (c.  10.3°).  S.G.  2  •99-5. 

V.D.  5-03  (calc.  4-98).  Formed  by  heating  tri- 
methylene glycol  (3.^>  g.)  with  valeric  aldehyde 
(20  g.)  in  a  sealed  tube  at  125°.  Colourless  mo- 
bile liquid,  V.  si.  sol.  water,  v.  sol.  alcohol  and 
ether.    Saponified  by  boiling  water. 

Ucpfylidene  derivative   C,„H.^„02  i.e. 

CH,<^y-Q>CH.C,H,3.  (c.  210°).  S.G.  ^  -933. 

From  the  glycol  (30  g.)  and  heptoic  aldehyde 
((ruiinthol)  at  100°  (L.). 

Bromhydrin  v.  Bnoito-PRnpYL  alcouol. 

TRI-METHYLENE-IMINE  C^H^N  i.e. 

CH,<^^g-^>NH.    (05°-80°).    Formed,  together 

with  a  polymeride  C,H„N..  (1G0°-167°),  from 
CH,Br.CH,.CHj.NH.,  and  NaOH  in  the  cold 
(Gabriel  a."Weiner,  B.  21,  2069).  Volatile  liquid, 
smelling  like  NH,  and  fuming  in  the  air.  Eagerly 
combines  with  CS.,.-  B'HAuClj.— B'.,HPtC\.— 
B'C,H,,(NO..),,OH.  [107°]. 

METHYLENE  IODIDE  CH.L.  Di-iodo- 
mrthanc.  [4°].  (152°  at  330  nim.).  S.G.  fi 
3-2853  ;  3-2050.  M.M.  18-827  at  15°  (Perkin', 
C.  J.  45,"464). 

Formation. — 1.  By  heating  iodoform  (4mols.) 
with  NaOEt  (9  mols.)  dissolved  in  alcohol  (But- 
lerow,  .1.  107,  110;  111,  242;  cf.  Briining,  A. 
104,  187).- 2.  By  heatingchloioform  with  HIAq 
at  130°  (Bljuducho,  Z.  [2]  7,  91).— 3.  By  heating 
iodoform  (50  g.)  with  cone.  IIlAq  (200  g.)  to 
boiling  (127°)  and  adding  phosphorus  (Lieben, 
Z.  1868,  712  ;  Baeyer,  B.  5,  1095).— 4.  From 
methylene  chloride  and  Cal,  at  75°  (Spindler,  A. 
231,262). — 5.  By  warming  a  mixture  of  iodoform 
(opts.),  water  (2pts.)  and  reduced  iron  (5pts.), 
and  fractionally  distilling  in  vacuo  (Cazeneuve, 
C.  R.  98,  369). — 0.  An  alcoholic  solution  of  iodo- 
form is  decomposed  by  light,  yielding  CH,I._.  and 
iodine.  Oxalic  acid  accelerates  the  reaction 
(Mulder,  R.  T.  C.  7,  310). 

Pco|)cr<i>s.— Yellow'ish  liquid,  boiling  with 
partial  decomposition  at  180°. 


Reactions.— 1.  Potassium  has  no  action  in 
the  cold,  but  on  heating  it  acts  with  explosive 
violence. —  2.  Heated  with  cupper  and  water,  the 
products  are  cuprous  iodide  and  a  mixture  of 
CO.,,  methane,  CO,  and  ethylene  (Butlerow,  .). 
120,  350).— 3.  Silver  acetate  forms  the  diacctyl 
derivative  of  formic  orthaldchyde  CH..(OAc),. — 
4.  Sitocr  o.r«/ate  yields  formic  i)araldehyde  (tri- 
oxymethylene). — 5.  Chlorine  yields  CH.,C1.,. — 0. 
Bromine  forms  CH.,Br,,  (Arnhold,  A.  240,"207).— 
7.  Converted  by  PCI5  at  70°  into  methylene 
chloride  and  a  trace  of  chloroform  (Hiiiand,  ,1. 
240,  227).— 8.  Alcoholic  Na.S  yields  thioformic 
aldehyde. — 9.  NMe^  combines  with  formation  of 
(CH.,I)NMe ,1.-10.  Aniline  forms  CH.,(NHPh).,. 
11.  Mercury  forms  IHg.CHT  (Sakurai,  C.  J.  37, 
658). 

Trimethylene  iodide  v.  Di-iodo  rnorAXE. 
DI-TETRAMETHYLENE   KETONE   v.  Di- 

TE T i; A M 1:  r n  Y  L 10  X  V  L  li  ic  r O N IC . 

METHYLENE-MALONIC  ETHER  C,H,..0^  i.e. 
CH,:C(CO,Et),.  [150°].  Formed  by  heating 
malonic  ether  with  methylene  iodide  and  NaOEt 
(Zelinsky,  B.  22,  3294).  Mobile  liquid.  Isomeric 
with  fumaric  and  maleic  ethers.  With  bromine 
it  yields  CH,Br.CBr(C02Et).,  (185°-190°  at  75- 
85  mm.). 

Polymeride  {CH,,:C(C0,,Et),},.  [156°].  Ac- 
conip)anies  the  preceding  (Z.).  Minute  amorph- 
ous granules  ;  insol.  water,  m.  sol.  ether  and 
alcohol.  Its  molecular  weight  determined  by 
Kaoult's  method  is  342  (calc.  344). 

DI-METHYLENE-DI-METHYL- DIAMINE 
C,H,„N,  i.e.  (CH,),N,Me,,.  V.D.  (11  =  1)  41-5 
(calc.  43).  Formed  by  passing  a  mixture  of  tri- 
methylamine  and  hydrogen  through  a  red-hot 
tube  (llomeny,  B.  11,  835).  Crystalline.  Hot 
dilute  HCIAq  splits  it  up  into  formic  aldehyde 
and  methylamine. — B"H.TtCl|,. 

A  base,  boiling  at  about  207°,  formed  by  the 
action  of  methylamine  upon  trioxymethylene 
(formic  paraldehyde)  is  perhaps  identical  with 
the  preceding  (Kolotoff,  £.7.  [2]  45,  253). 

TRIMETHYLENE  -  HEXA  -  METHYL  -  DI  - 
AMINE  (C3HJN,(CH3),.  Foiined  liy  heating 
trimethylene  bromide  (C3H^Br„)  with  trimethyl- 
amine. 

Salts.  —  B''H.,Br., aq  :  soluble  colourless 
needles.— B"H.,Cl.,PtCl^:  sparingly  soluble  (Roth, 
B.  14,  1351). 

METHYLENE  METHYL  BUTENYL  DI- 
KETONE  CH3.C0.CH.,.C0.C,H,.  Acetyl-mcsityl 
oxide.  Acetyl-anrjdicyl-mcthanc.  (205°). 
Formed  as  a  secondary  product  in  the  prepara- 
tion of  methylene  dimethyl  diketone  by  the  action 
of  acetone  and  NaOEt  on  acetic  ether  (Claisen  a. 
Ehrhardt,  B.  22,  1012;  Bl.  [3]  1,  498).  Oil, 
soluble  in  aqueous  alkalis.  Its  alcoholic  solu- 
tion gives  a  red  colour  with  FeClj.  Cnpric 
acetate  in  concentrated  solutions  gives  a  dark- 
green  pp.  — CuA'.,.  [123°].  Crystalline,  v.  sol. 
warm  alcohol  and  ether. 

METHYLENE  DIMETHYL  ETHER  v.  Di- 
metJii/l  etJii'r  of  0;Y/;ri-Fiirijiic  .UjiiEnvnK. 

METHYLENE  METHYL  ETHYL  DIKE- 
TONE  C,H,„0„  i.e.  C,.H,.CO.CH„.CO.CH,,.  Acrtyl- 
propionyl-metlume.  '  (158°).  S.(i-.  J-^  -9538. 
Formed  by  the  action  of  EtOAc  and  NaOAc  upon 
methyl  ethyl  ketone  (Claisen  a.  Ehrhardt,  B. 
22,  1014).— Cu(C„H„0,1,.  [179°].  Slender  blue 
needles  (from  hot  alcohol). 
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METHYLENE  METHYL  HEXYL  DIKETONE. 


METHYLENE  METHYL  HEXYL  DIKE- 
TONE  C,„H,s,0,-i.c.CH,.CO.CH,.CO.C„H„.  (229°). 
Formed  from  methyl  hexyl  kstone,  AcOEt,  and 
AcONa  (Claisen  a.  Ehrhardt,  B.  22,  1015). 
Liquid.— Cu(C,„H,-0,).,.    [122°].  Crystalline. 

METHYLENE  DI-METHYL  DIKETONE 
CjH.Oj  i.e.  CH2(CO.CH3)„.  Di-acctyl-mdhane. 
Acetyl-acctone.    (136°).    S.G.  ^  -987  (Combes). 

Preparation. — 1.  By  slowly  adding  acetone 
(1  mol.)  to  a  mixture  of  acetic  ether  (Si  mols.) 
and  dry  NaOEt  (1  mol.)  heated  on  the  water- 
bath.  The  product  is  poured  into  ice-cold 
water,  and  the  aqueous  liquid  mixed  with  HOAc 
and  cupric  acetate,  which  ppts.  Cu(CjHjO,),. 
The  yield  is  85  f).c.  of  the  weight  of  acetone 
employed  (Claisen,  Bl.  [3]  1,  498).— 2.  Acetone 
(5-8  pts.)  mixed  with  EtOAc  (33  pts.)  is  treated 
in  the  cold  with  sodium-wire  (2'3  pts.).  When 
most  of  the  sodium  is  dissolved,  the  mixture  is 
heated  on  a  wator-bath.  The  product  is  ppd.  as 
cupric  salt,  the  yield  of  ketone  being  65  p.c.  of 
the  acetone  employed  (Claisen  a.  Ehrhardt,  B. 
22,  1009).  In  either  case  the  diketone  is  ob- 
tained from  the  copper  compound  by  adding 
dilute  H^SOj  and  extracting  with  ether. — 3.  From 
the  compound  Ci^HnO^AlXlg  (obtained  from 
acetyl  chloride  and  AICI3)  by  adding  water  and 
extracting  with  chloroform.  The  yield  is  85  p.c. 
of  the  theoretical  (Combes,  A.  Ch.  [6]  12,  211). 

Properties. —  Colourless  liquid  with  pleasant 
acetic  odour,  sol.  water,  v.  sol.  aqueous  HCl, 
miscible  with  alcohol,  ether,  and  chloroform. 
Not  attacked  by  PCI3. 

Beactions.  —1.  Phenyl-hydrazine  forms 
CH 

phenyl-dimethyl-pyrazole    CMe<^-j^pj^  ^^CMe 

(270-5^)  (Combes,  Bl.  [2]  50,  145).— 2.  Potash 
decomposes  it  into  acetone  and  KOAc. — 3.  PCI5 
yields  HCl  and  C^HgCl^  (145°),  a  di-chloro-amyl- 
ene  which  readily  combines  with  bromine. — 
4.  iSoiZi2t))i-flmai(7a?«  yields  isopropyl  alcohol  and 
pinacone.  But  in  acid  solution  the  products  of 
reduction  by  sodium-amalgam  are  di-oxy -pen  tans 
CH,.CH(0H).CH,.CH(0H).CH3,  and  a  tetra- 
hydric  alcohol  analogous  to  pinacone. — 5.  Cone. 
HIAq  at  185°  reduces  it  to  pure  m-pentane  (38°). 
At  lower  temperatures  it  forms  CH.,(CHI.CH3)„ 
and  CH3.CHI.CH,.CH,.CH3.-6.  Excess  of 
chlorine  in  sunlight  yields  (CCl3.C0).,CH^  as  final 
product. — 7.  Bromine  attacks  the  diketone 
vigorously,  finally  producing  (CBr3.CO),CH2 
[108°].— 8.  Oxidation  by  Cr03  or  by  KMnO^ 
yields  acetic  acid. — 9.  Warm  dilute  nitric  acid 
produces  CH,,(N0,,)2  and  HOAc— 10.  Dry  am- 
monia passed  into  its  ethereal  solution  ppts. 
white  pearly  scales  of  the  ammonium  salt 
CH{NH,)(CO.CH,)...— 11.  Ethylene-diamine  (2 
mols.)  forms  C,Hj(N:CMe.CH.,Ac)2  [111°]  which 
yields  a  violet  cupric  salt  C,,,H,s"N.P2Cu  [137°] 
and  a  hydrochloride  C|.B.2oN.j02H2Ci.,  melting 
above  280°.  Other  diamines  act  in  like  manner 
(Combes,  C.  R.  108,  1252).— 12.  Unites  with 
benzidine  (1  mol.)  forming  a  base  melting  at 
195°  (Combes). — 13.  Aldehyde-ammonia  mol.) 
at  100°  forms  di-acetyl-tri-methyl-pyridiue  di- 
hydrideC,„H,,NO,  [153°]  (Combes,  £L  [3]  1,14). 
14.  Tolylene-?K-diamine  at  100°,  followed 
by  HvSO^,  yields  amido-trimethyl-quinoline 
C.^H^N^  [191°]  (Combes,  C.  B.  108,  1254).- 15. 
SO,CU  forms  the  chloro-  derivative  C^HjClOj 
(156°)"  (Combes,  C.  B.  Ill,  272). 


Salts.— CH(NH,)(CO.CH3)5,.  Pearly  scales, 
ppd.  by  passing  NH3  into  the  ethereal  solution. 
Decomposes  readily  into  acetone  and  acetamide. 
— AcCHNa.  Formed  by  dissolving  sodium  in  the 
diketone  (Combes,  C.  B.  104,  920).  White  sis- 
sided  prisms,  insol.  ether.  Decomposed  by  water 
into  acetone  and  NaOAc.  With  ethyl  iodide 
at  140°  it  gives  CHEt(C0.CH3).,,  a  liquid  boiling 
at  171°.  Amyl  iodide,  in  like  manner,  yields 
C,H„.CH(C0.CH3),,.  The  second  atom  of  hydro- 
gen in  the  methylene  group  may,  in  such  com- 
pounds, be  displaced  by  Na,  and  by  acting  with 
an  alkyl  iodide  R'l  upon  ECNa(C0.CH3)3  we  may 
obtain  compounds  of  the  form  RCR'(C0.CH3),_,. 
These  reactions  take  place  vnih  hardly  any 
secondary  decompositions.  These  homologues 
of  methylene  dimethyl  diketone  are  decom- 
posed by  potash  like  the  diketone  itself  (Combes, 

A.  Ch.  [6]  12,  211).  ClC0,^:t  acting  on  the 
sodium  derivative  of  methylene  dimethyl  dike- 
tone  forms  C(C0Me).,(C0.;Et)o  (Claisen  a.  Zedel, 

B.  21,  3397).— KCHAc,.  White  six-sided  prisms, 
si.  sol.  alcohol,  insol.  ether.  Formed  by  adding 
KOEt  to  an  alcoholic  solution  of  the  diketone. 
Decomposed  by  hot  water  into  acetone  and 
KOAc— Mg(CHAc.,).,  (dried  at  125°).  From  the 
diketone  and  magnesium  carbonate  (Combes, 

C.  R.  105,  868).  Transparent  six-sided  prisms. 
— Al(CHACo)3.  A  by-product  in  the  rectification 
of  the  diketone,  from  which  it  may  be  obtained 
by  treatment  with  AICI3.  Small  red  crystals, 
insol.  water,  si.  sol.  alcohol,  v.  si.  sol.  ether.  Can 
be  partially  volatilised.  Acts  on  polarised  light. 
Not  decomposed  by  alcoholic  NH3. — Cu(HCAc._,)3 
(dried  at  125°).  Pale-blue  needles,  obtained  by 
adding  cupric  acetate  or  chloride  to  an  aqueous 
solution  of  the  diketone.  Insol.  water,  the  ppn. 
being  complete  in  dilute  solutions.  At  65°  it 
forms  with  COCl.,  dissolved  in  benzene  a  crys- 
talline compound  melting  at  121°  (Thomas  a. 
Letfivre,  Bl.  [2]  50,  193).— Fe(HCAc,,)3.  Bed 
crystals,  deposited  from  the  ethereal  extract  of 
the  red  solution  obtained  by  adding  FeClj  to  the 
diketone  dissolved  in  water. — Pb(HCAcJ.,.  From 
the  diketone  and  lead  carbonate.  Transparent 
crystals,  sol.  water. 

Oxim  CH3.CO.CH2.C(NOH).CH3.  Anhy- 

dride  CH<^^Jg.^>.     (142°).    S.G.    ^  -985. 

Formed  by  the  action  of  hydroxylamine  on  the 
diketone  (Zedel,  B.  21,  2178).  Colourless  oil, 
with  peculiar  alkaloidal  odour. 

D  i-o a; t m  CH,(C(N0H).CH3),.  [150°].  Large 
transparent  crystals  (from  ether). 

Phenyl-methyl-hy  drazide 
CH,.CO.CH,.C(N2PhMe).CH3     (Kohlrausch,  A. 
253,  22). 

Di-methylene  di-methyl  triketone 

(CH3.C0.CH,).,C0.  Di-acctyl-acctonc.  [49°]. 
Formed  from  its  anhydride  (v.  infra).  Plates. 
SI.  sol.  water,  sol.  alkalis,  warm  alcohol,  and 
ether.  FeClj  gives  a  deep-red  colour.  Converted 
by  NH3  into  oxy-di-methyl-pyridine  [225°]. 

Anhydride  CO<pg:^j^g>0.  Di-methyl- 

pyrone.  [132°].  (249°).  Formed  by  the  action 
of  HIAq  on  dehydracetic  acid  at  a  high  tempera- 
ture (Feist,  B.  22, 1570  ;  A.  257,  253).  The  yield 
is  70  p.c.  of  the  theoretical.  Crystals,  v.  e.  sol. 
water.  Converted  by  baryta,  followed  by  HCl,  into 
di-methylene  di-methyl  tri-ketone.  The  carboxylio 
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acid  of  this  anhydride  is  dehydracctic  acid.  The 

dicarboxylic  efher  C0<^j^°-;;^[j;^J5^>0  [80°]. 

S.  -8  at  20°  is  formed  by  the  "action  of  COCl,  on 
copper  acetoacetic  ether,  and  is  converted  by 
P,S,  into  CS<C(CO.Et):CMe>0  ^..^.j  ^^on- 

rad,  B.  19,  22;  20,  152;  2111). 

Di-p  hen  1/  l-li  t/drazide 
(CK,.C(N,,HPh).CH,),CO.  [142°]. 

Trimethylene  methyl  ketone  v.  Tbimetiiyl- 

ENYL  MKTnVJi  KETONE. 

Tetramethylene  methyl  ketone  v.  Tetr.v- 

METirVLKXYL  METHYL  KETONE. 

METHYLENE     DIMETHYL    ETHER  v. 

McUnil-rtlier  oi  formic  n)  f/iAEi)EHY]>E. 

METHYLENE    DIMETHYL    DIOXIDE  v. 

Mctlii/l  ether  of  FoKJiic  (j;7/(aeiii;iivde,  vol.  ii. 
p.  57(). 

METHYLENE  METHYL  PHENYL  DI- 
KETONE  r.  I^enzoyl-acetoxe. 

METHYLENE-METHYL-PHTHALIMIDINE 

X=CH. 


Formed  by  hcat- 


C,„H„ON  i.e.  C,h/  >NiMe. 

ing  phthal-methyl-imidyl-acetic  acid 

/CC=H.cb„H 
C„H^<;   >NMe     "      above   210°.  Colourless 

crystals.  Volatile  with  steam.  V.  sol.  alcohol, 
ether,  and  chloroform,  more  sparingly  sol. 
^vater.  Very  unstable  body  (Gabriel,  B.  18, 
2454). 

METHYLENE  METHYL  PROPYL  DI- 
KETONE  C;H,..0.,  i.e.  CH3.C0.CH,.C0.C,H;. 
(175°).  ii"-9411.    Formed  by  the  action  of 

EtOAc  and  NaOAc  upon  methyl  propyl  ketone 
(Claisen  a.Ehrhardt,  B.  22,  1015).  Formed  also 
from  butyric  ether,  acetone,  and  NaOEt. 
Colourless  oil.  Boiling  alkalis  yield  acetic  and 
butyric  acids.  Yields  C,R.N,,.CHAc.COPr  [55°] 
crystallising  in  yellow  prisms. — Cu(C;H,,0._,)o. 
[161"].    lUue  needles. 

TETRA  -  METHYL  -  TRIMETHYLENE  -  DI  - 
/GH:CMo.  V 
PYRROLE  C,jH,.,N..i.f.(  |  >N.CH,,  )..CH, 

VCHiCMc^  V" 
[77°].  Formed  by  heating  acetonyl-acetone  with 
alcoholic  tri-metliylene-diamine  at  120°  (Paal  a. 
Schneider,  7>.  10,  H157).  Crystalline. 

METHYLENE  DI-METHYL  DISULPHONE 
(CH;,.SO,),,CH,,.  [141  ].  Formed  from  methyl 
mercaptan  and  methylene  chloride,  and  oxida- 
tion of  the  product  (Baumann,  B.  23,  1^'75). 
Plates.  On  treatment  with  bromine-water  it 
gives  CBr,,(SO,,Me),,  [234°]. 

Di-methylene  di-methyl  trisulphone 
(Cn,.SO,.CH,,),SO,.  [1S5  ].  Formed  by  satu- 
rating a  solution  of  formic  aldehyde  with  H.  S, 
extracting  with  ether,  evaporating,  dissolving 
the  residual  oil  in  aqueous  NaOH,  adding  Mel, 
and  oxidising  with  IvMnO^  (Baumann,  B.  23, 
1872).  Prisms,  v.  si.  sol.  cold  water,  alcohol, 
and  ether.  Yields  with  bromine-water  insoluble 
C^H,Br,S,,0„  [190°]. 

TRIMETHYLENE  TRINITROSAMINE 
C,H,N,.0,  i.e.  (CH.N.NO).,.   [100°].    Formed  by 
the  action  of  nitrous  acid  upon  hexamethj-lene- 
nmine  (F.  Mayer,  _C.  21,2883).    Yellow  needles 
or  prisms  (from  alcohol)  ;  v.  sol.  alcohol,  insol. 


petroleum-ether.  Decomposed  by  water  with 
production  of  formic  aldehyde. 

METHYLENE  DI-OCTYL  OXIDE  v.  Octijl 
ether  of  Formic  0?'</;ALnEiiYriE. 

METHYLENE  OXIDE  is  Formic  aldehyde 
il-v.). 

METHYLENE-DI-OXY  compounds  v  Metlujl- 
eiie  (h-rivatircs  of  Pi-oxy  comjiounds. 

METHYLENE-DI-PHENYL-DIAMINE  v. 

Dl-THENYL-JIETIIYLIONE-DIAMINE. 

M£THYLENE-DI-PH£NYLENE      v.  Di- 

rHENVLENE-rinvTHAXi;. 

METHYLENE-DIPHENYLENE    OXIDE  v. 

Dl-TIIENYLENE-METIIANE  OXIDE. 

METHYLENE  DIPHENYL  DIKETONE  v. 

Dl-PIIENYL  METHYLENE  DIKETONE. 

TRIMETHYLENE  PHENYL   KETONE  v. 

Phenyl  trimethylene  ketone. 

Tetramethylene  phenyl  ketone  v.  Anhijclriele 

of  Pin-.NYL  OXYBIITYL  KETONE. 

METHYLENE-DIPHENYL   OXIDE   v.  Dl- 

rHENYI^ENE-METHANE  OXIDE. 

METHYLENE  HEXAPHENYL  PHOS- 
PHONIUM  IODIDE  v.  Melhyleno-di-iodide  of 

TRI-rilENYL-FHOSl'IIINE. 

TRIMETHYLENE-DI-PHTHALAMIC  ACID 

C,„H„N.,0„  i.e.  CH..(C11,.NH.C0.C„H,.C0.,H).,. 
[70°-123°].  Obtained  by'boiling  trimethylene 
di-phthalimide  with  potash  (Gabriel,  B.  21, 
2670).  Crystalline.  Decomposed  by  water.  On 
boiling  with  aqueous  HCl  it  is  converted  into 
phthalic  acid  and  trimcthylenc-diamine. 

METHYLENE-PHTHALIDE     C^H^O^  t-^. 
.C=CH. 

C^H/  >0      .     Anliydride  of    o -Oxy -vinyl - 

\c=o 

bemoic  acid.  [00°].  Formed  by  heating 
phthalyl-acetic  acid  in  vacuo  (Gabriel,  B.  17, 
2521).  Small  glistening  crystals.  Soluble  in 
hot  water,  easily  in  alcohol,  ether,  benzene,  ifec. 
Volatile  with  steam.  It  readily  polymerises. 
Combines  with  Br  (1  mol.). 

.CBr.CH..Br 


Dibromidc  CJI/  >0 

\c=o 


[99°].  Thick 


glistening  crystals.  Formed  by  the  combination 
of  methylene-phthalide  with  bromine.  On 
warming  with  aqueous  KOH  it  yields  aceto- 
phcnone-o-carboxylic  acid  C^H|(C0„H).C0.CH3. 
Boiled  with  water  it  gives  methylone-phthalide- 
oxidc  C.,H„0,  (Gabriel,  B.  17,  2524). 

Methylene-phthalide-oxide  C,,H„0,.  [146°]. 
Long  needles.  Formed  by  boiling  the  dibromide 
of  methylene-phthalide  with  water.  Formed 
also  by  the  action  of  water  on  tlie  product  of  the 
bromination  of  acetophenoue-o-carboxylic  acid 
(Gabriel,  B.  17,  2521). 

Di-chloro-methyleue-phthalide  C,,H,C1.0_.  i.e. 
/C=CC1, 

C^Hi^   >0     .     [128^].    Formed  by  passing 

\c=o 

chlorine  into  a  mixture  of  a-chloro-phenyl- 
acetic  acid  (1  pt.)  and  HOAc  (10  pts.).  Formed 
also  by  warming  di-chloro-ace(ophenone  car- 
boxylic  acid  with  cone.  H.^SO^  (Zincke  a.  Cook- 
sey,  A.  255,  383).  Long  slender  needles, 
gradually  becoming  compact  when  left  in  the 
liquid.  The  needles  are  v.  sol.  hot  alcohol,  benz- 
ene, HOAc,  and  benzoline,  the  compact  crystals 
are  soluble  with  difliculty.    Alcoholic  potash 
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converts    it     into  di-chloro-acetoplienone-o- 
caiboxylic  acid.    Forms  a  dichloride 
/CCl^CCl, 

CJIa^        yO     which  crystallises  in  colourless 

prisms  [94°],  v.  sol.  alcohol  and  HOAc,  and 
converted  by  alcoholic  potash  into  phthalic 
acid. 

Bromo-methylene-plithalide  v.  vol.  i.  p. 
580. 

Isomeride  of  methylene  phthalide  v.  Meth- 

■SLENE-PHTHALVL. 

Polymeride  of  metbylene-phthalide 
C„H,,Oj.  [21G''].  Obtained  by  allowing  a  solu- 
tion of  acetoishenone  carboxylic  acid  (1  pt.)  in 
H^SOj  (2  pts.)  to  stand  in  the  cold,  and  then 
pp'g.  with  water  (Koscr,  B.  17,  2620  ;  Gabriel,  B. 
17,  266G  ;  cf.  Acetophbnone  o-c.uiboxylio  acid, 
reaction  2).  Plates.  Insol.  water  and  cold 
alkalis,  si.  sol.  alcohol,  v.  sol.  HOAc. 

Oxim  C,sH„NO,.  [180^.  Obtained  by 
heating  the  substance  with  alcoholic  hydroxyl- 
amine  hydrochloride  at  160°.  Crystalline  granules 
(from  dilute  HOAc). 

METHYLENE-DI-PHTHALIMIDE 

CH,(N  <;;^Q>C,HJ,.  [226°].  Formed  by  heat- 
ing potassium  phthalimide  (2  mols.)  with 
methylene  iodide  (1  mol.)  at  175'  (Neumann, 
£.23,1002).  Light-brown  crystals  (from  HOAc) ; 
insol.  dilute  alkalis.  Yields  phthalic  acid  on 
heating  with  HClAq. 

TEIMETHYLENE-DI-PHTHALIMIDE 
C„H,^N,0^  i.e.  C„H,0,:N.CH„.CH,..CH„.N:CsH,0,. 
[198"].  Formed  by  the  action  of  tri-methylene 
bromide  on  potassium  phthalimide  (Gabriel,  B. 
21,2669).  White  needles  ;  m.  sol.  hot  HOAc,  si. 
sol.  ether,  CS.,,  chloroform,  and  cold  alcohol,  v. 
si.  sol.  water  and  petroleum  ether.  Converted 
by  heating  with  KOH  into  tri-methylene-di- 
phthalamic  acid  C,H,(NHCOC„H^CO,H)j.  De- 
composed by  heating  with  HCl  at  180°  into 
phthalic  acid  and  tii-methylene-diamine. 

METHYLENE-PHTHALYL  CJIfi^  i.e. 

C„H,<^Q>CH2?   [219°].  Fine  yellow  needles. 

Formed,  together  with  o-tribenzoylene-benzene, 
by  heating  phthalic  anhydride  with  malonic 
ether  and  sodium  acetate  (Gabriel,  B.  14,  925). 

METHYLENE-DI-PIPEBIDINE 
CH,(NC,H,„)2.  (230°).  Formed  by  distilling 
piperidine  with  trimetliylene  oxide  (formic  par- 
aldehyde) (Ehrenberg,  J.pr.  [2]  36,  126).  Liquid, 
witli  pepper-like  smell.  Is  decomposed  by  dilute 
acids  into  its  constituents.  CS,  forms  an  addi- 
tion product  B"CS2,  [58°]  ;  sol.  alcohol  and  ether, 
insol.  water. 

METHYLENE-TETRA-PEOPYL-DIAMINE 
CH,(NPr,),.  (220°).  Formed  by  distilling  di- 
propylamine  with  trimethylene  oxide  (formic 
paraldehyde)  (Ehrenberg,  J.  pr.  [2]  36,  122). 
Liquid  ;  si.  sol.  water,  v.  sol.  alcohol,  ether,  and 
chloroform. 

METHYLENE  DI-PROPYL  OXIDE  v.  Di- 

projiljl  ether  of  FoKMIC  ort/iALDEHVDE. 

TRI-METHYLENE-SELENO-UREA  v.  Sele- 

NlUJr  COMPOUNDS,  ORGANIC 

METHYLENE  SULPHIDE  v.  Thiofobmic 

ALDEHYDE. 


Tri-methylene   tetrasulphide   CjHjSj  i.e. 

CH2<^|pg2g>.   [84°].  Formed  by  the  action 

of  H,S  on  formic  aldehyde  (Baumann,  B.  23, 
1869).  Colourless  needles,  insol.  water,  m.  sol. 
alcohol  and  ether,  v.  e.  sol.  CHCl^  and  benzene. 

METHYLENE  SULPHOCYANIDE  C,H,,S„N, 
i.e.  CH,(SCy),.  [102°].  Formed  by  digesting 
liotassiutn  sulphocyanide  (2  mols.)  with  methyl- 
ene iodide  (1  mol.)  in  alcoholic  solution  for  2  or 
3  hours  on  the  water-bath,  ppg.  with  water,  and 
recrystallising  from  alcohol  (Lermontctf,  B.  7, 
1282).  Crystals ;  v.  sol.  alcohol  and  ether,  m. 
sol.  hot,  nearly  insol.  cold,  water.  Oxidised  by 
cone.  HNO,,  to  methane  disulphonic  acid. 

TRI-METHYLENE-TRISULPHONE 

C^H^SaO,  i.e.  CH,<^^^^'^g-'>SO,.    Formed  by 

oxidising  thioformic  paraldehyde  (trithio-form- 
aldehyde)  with  KMnO^  (E. Baumann  a.  R.  Camps, 

B.  23,  69).  Crystalline  powder ;  insol.  water, 
dilute  acids,  alcohol,  ether,  chloroform,  and 
glacial  acetic  acid;  v.  sol.  cold  caustic  soda, 
ammonia  (by  warming),  and  sodic  carbonate. 
Expels  CO.^  from  Na^COj  on  warming.  Cone. 
HNO3  and  HjSOj  have  no  action  even  on  warm- 
ing. Its  solution  in  HjSO,  is  ppd.  by  water 
unaltered.  It  partially  sublimes.  The  six  hy- 
drogen atoms  can  be  displaced  by  alkyl  groups, 
The  hexamethyl  derivative 

cMe<^5:S::>so.  _ 

is  identical  with  the  product  obtained  by  B. 
Jaffe,  E.  Baumann,  and  Fromm  {B.  22,  2598, 
2609)  by  oxidising  trithio-acetone. 

TRIMETHYLENE-DI-SULPHONIC  ACID  so- 
called  i\  Propaxe-di-sulphon'ic  acid. 

METHYLENE  TRI-TfllO-CARBONATE 

CH,<^g^CS.     Separates  on  gently  heating 

CS(SNa)„  with  methylene  iodide  in  alcoholic 
solution  (Husemann,  A.  126,  292).  Amorphous 
yellowish-white  powder  ;  insol.  water.  Con- 
verted by  fuming  nitric  acid  into  methane  di- 
sulphonic acid. 

TRIMETHYLENE-THIO-UREA  CjH8N,S  i.e. 

^^KcH  NH>^^-  1^^^^°]-  Formed,  together 
with  ammonium  sulphocyanide,  by  heating 
the    sulphocyanide    of  trimethvlene-diamine 

C,  H,(NH.,)„(HNCS)..  (Lellmann  a.' Wiirthner,  ^. 
228,  232).  White  needles  (from  chloroform 
mixed  with  light  petroleum).  Sol.  water,  alco- 
hol, CHCl.,,  and  benzene  ;  m.  sol.  aqueous  NaOH, 
insol.  light  petroleum.  Forms  a  sparingly  soluble 
compound  with  HgCU. 

Trimethylene-ip-thio-urea 
CH    S  \ 

CH.,<^Qjj".j^  jjP>C:NH.    Formed  by  evaporating 

a  solution  of  7-bromo-propyl-amine  hydrobromide 
and  potassium  sulphocyanide  to  dryness  at  100° 
(Gabriel  a.  Lauer,  B.  23,  94).  Liquid,  v.  sol. 
water  forming  an  alkaline  solution,  from  which 
it  can  be  extracted  by  benzene.— B'HBr.  [136°]. 
—  B'C„H.,(NO.,),,OH.  [128°].  Long  needles. 
TRIMETHYLENE-UREA  C^H.N^O  i.e. 

CHj,<^^^--™>CO.    Oxy-pyrimidine  tetrahy- 

dride.  [260°].  Formed  by  heating  trimethylene- 
diamine  (1  mol.)  with  carbonic  ether  (1  mol.)  for 
0  hours  at  180°  (Fischer  a.  Koch,  A.  232,  224). 
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White  nccdlrs  ;  v.  sol.  water,  si.  sol.  alcohol 
and  ether.  Its  solution  is  neutral,  and  is  not 
ppd.  by  HNO;i  or  oxalic  acid.  By  chromic  acid 
mixture  it  is  oxidised  to  a  compound  CiHiN^O.^ 
crystallising  in  plates  [275°]. 

Trimethylene-.|/-urea  CH,,<^^j[][--j,^>C:NH 

or  CHo<^^jj-'^^C.NH,M  Formed  by  evaporating 

a  solution  of  eciuivalent  quantities  of  potassiunr 
cyanate  and-y-bromo-propyl-aminehydrobromide 
(Gabriel  a.  Lauer,  B.  23,  95).  Thick  liquid, 
V.  sol.  water.— B'C,H,,(NOj):,OII.  [200^].  Long 
yellow  needles. 

Trimethylene-di-urea  C,H,.,N,0.,  i.e. 
CH,(CH,.NH.CO.NH,),.  [182°].  'Formed  by 
warming  a  dilute  aqueous  solution  of  tri- 
metliylene-diamine  hydrochloride  with  silver 
cyanate  (P.  a.  K.).  White  needles  ;  v.  sol.  water, 
bI.  sol.  alcohol,  insol.  ether. 

METHYLENE  VIOLET  C,,II,.,N.,SO  i.e. 
,NMe.. 

.  Oxy-imido-di-mctlujl-amido- 

0 

diphcnylcnc  sulphide.  O.ry-dinicthylainido-thio- 
diphcnylimide.  Formed  by  boiling  a  solution  of 
methylene  blue  (base).  Formed  also  by  oxi- 
dising a  mixture  of  di-mcthyl-di-amido-phenyl, 
mercaptan,  and  phenol  (Bernthsen,  A.  230,  171  ; 
251,  9(5).  Needles  ;  v.  si.  sol.  water,  si.  sol.  alco- 
hol, ether,  acetone,  chloroform,  benzene,  ligroin, 
and  cumcne,  with  a  reddish-brown  fluorescence; 
V.  sol.  aniline,  without  fluorescence. —  B'HCl :  v. 
si.  sol.  cold  dilute  IIClAq. 

METHYLENITAN  v.  vol.  ii.  p.  571. 

DI-METHYL  ENNYLENE  DIKETONE 
C,.,H.,,0,,  i.e.  CH,(CH„.CHEt.CO.CH;,),.  Di- 
acetyl-di-ethyl-n-pentane.  (208°  at  110  mm.). 
Formed  from  its  dicarboxylic  ether  by  treatment 
with  alcoholic  potash  (Kipping  a.  Perkin,  jun., 
C.  J.  57,  33).  Colourless  oil,  with  slight  aro- 
matic odour,  V.  si.  sol.  water,  miscible  with 
alcohol  and  ether.  It  dissolves  without  change 
in  cone.  H._,SOj,  forming  a  yellowish-brown  solu- 
tion.   It  does  not  combine  with  NaHSOj. 

O.rim  Ca,(CH.,.CHEt.CMc:NOH).,.  [111°]. 
Obtained  by  heating  the  ketone  with  an  alcoholic 
solution  of  hydroxylamine,  evaporating,  adding 
water,  and  extracting  with  other.  Minute  colour- 
less crystals  (from  benzene-ligroin),  v.  sol.  al- 
cohol, ether,  HOAc,  benzene,  and  aqueous 
alkalis. 

DI-METHYL  ENNYLENE  DIKETONE  DI- 
CARBOXYLIC  ETHER 

CIL{CH,,.CEt(CO.Cll.,).C0.,Et).,.  a^-Di-acrtyl- 
a(-di-cthyl-pi)ncUc  ether.  [15^].  Obtained,  to- 
gether with  compounds  of  low  boiling-point, 
wlicn  sodium  ethyl-acetoacetic  ether  is  heated 
with  an  alcoholic  solution  of  trimethjdcne  bromide 
on  a  water-bath  (Kipping  a.  Perkin,  jun.,  C.  J. 
67,  31).  Very  slender  needles  (from  ether- 
alcohol)  ;  v.  sol.  ether  and  alcohol,  v.  e.  sol. 
benzene,  light  petroleum,  xylene,  and  chloro- 
form, insol.  cold  water.  Gives  no  colour  with 
FeClj.  Readily  decomposed  by  warm  alcoholic 
potash. 

METHYL  ENNYL  KETONE  CHj.CO.CH,,. 

[K''".  (-224").  8.G.  i"  -^  •8295.  The  chief  con- 
stituent of  oil  of  rue,  obtained  by  distilling  Ruta 


araveolens  with  steam  (Greville  Williams,  T.  1853 
[1]  99;  Hallwachs,  A.  113,  109;  Harbordt,  A. 
123,  293  ;  Giesecke,  Z.  [2]  6,  429  ;  cf.  Gerhardt, 
C.  B.  20,  225,  301;  Cahours,  C.  R.  26,  202). 
Occurs  in  the  essential  oil  obtained  from  linio 
leaves  (citrus  Limetta)  (F.  Watts.  C.  J.  49,  310). 
Formed  also  by  distilling  a  mixture  of  calcium 
acetate  and  calcium  decoate  (Gorup-Besancz  a. 
Grimm,  A.  157,  275  ;  B.  3,  518)  ;  and  by 
boiling  octyl-acetoacetic  ether  with  alcoholic 
potash  (Guthzeit,  A.  204,  4).  It  is  oxidised 
by  chromic  acid  mixture  to  acetic  and  ennoic 
acids.  Sodium-amalgam  reduces  it,  in  alcoholic 
solution,  to  scc-hendecyl  alcoliol  (229°),  iS.G. 

-820.  It  combines  with  NH3.  With  alka- 
line bi.sulphitcs  it  forms  compounds  such  as 
C,,H,,,CMo(On)SO,NH^aq,  which  crystallises  in 
pearly  plates.  PCb,  converts  the  ketone  into 
C||H„.,CL„  which  is  resolved  by  distillation  into 
HCl  and  C,,H,,C1  (222°). 

Oxivi  C,,H„.CxMe:NOH.  [42°].  Minute 
prisms  (from  alcohol),  v.  sol.  ether  (Spiegler,  M. 
5,  212  ;  /;.  17,  1575). 

METHYL  ENNYL  KETONE  CARBOXYLIC 
ACID  ClT,.CO.CIIEt.CIi,.CH.,.CH.,.CHEt.COJI. 
f-Acctyl-ai-di-cthyl-caproic  acid.  (254°  at 
90  mm.).  Formed,  together  with  di-methyl 
ennylene  diketone  and  acetic  acid,  by  boiling  di- 
ethyl ennylene  diketone  dicarboxylic  acid  with 
alcoholic  potash  (Kipping  a.  Perkin,  C.  J.  57, 
36).  Thick  oil,  miscible  with  alcohol,  ether,  and 
benzene. — Ag.V.  Amorphous  pp.,  m.  sol.  hot 
water. 

Oxim  CH,.C(NOH).C,,H,s.CO.,H.  [103°]. 
Minute  plates  (from  benzene-ligroin),  v.  sol. 
alcohol  and  benzene,  si.  sol.  ligroin,  sol.  alkalis 
and  cone.  HC1A(|. 

TETRAMEIHYLENYL-CARBINYL -AMINE 


C,H,,N  i.e.   CH.,<^^->CH.CH,NH..    '  Tclra- 

mcthijlcnylaininc.'  (83°).  Formed  from  the 
nitrile    of    tetramethylene    carboxylic  acid 

CH2<^^jj-^CH.CN  by  reduction  in  alcoholic 

solution  with  sodium  (Freund  a.  Gudeman,  B. 
21,  2692).  Oil,  with  alkaline  reaction,  which 
absorbs  CO.,  from  the  air.— B'HCl.  [236°]. 
Crystallises  from  alcohol-ether,  v.  sol.  water  and 
alcohol,  insol.  ether.-  B'  .ll  .PtCl, .  Crystalline. 

TETRAMETHYLENYLCARBINYL  -  THIO  - 
UREA  C,,H,.,N.,S  i.e. 

CH,<^^^->CH.CH.,.NH.CS.NH.,.    [68°].  Pre- 

pared  by  the  action  of  ammonium  sulphocyanide 
upon  the  hydrochloride  of  tetramethylenyl- 
carbinyl-amine  (Freund,  B.  21,  2697).  Slender 
needles  (from  water  or  alcohol). 

TETRAMETHYLENYLCARBINYL-UREA 

C,H,.,N20  i.p.  CH.,<^^^->CH.CH2.NH.C0.Nn.,. 

[116°].  Obtained  by  evaporating  a  solution  of 
tetramethylenylcarbinylaminehydrochloridewith 
potassium  cyanate  (Freund,  B.  21,  2097). 
Needles,  sol.  alcohol,  v.  sol.  hot,  m.  sol.  cold 
water. 

DI-TETRAMETHYLENYL  KETONE  C„H,^0 

i.e.  CH,<^][^-'>Cn.CO.CH<;^j;^->CH.,.  (205°). 

A  product  of  the  distillation  of  calcium  tetra- 
methylene carboxylate  with  lime  (Colman  a. 
Perkin,  jun.,  C.  J.  51,  235).     Oil,  smelling  of 
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peppermint;  combines  with  NaHS03.  Bromine 
reacts,  giving  off  HBr. 
Oxim  [51°]. 

TRIMETHYLENYI  METHYL  KETONE 

C^Rfi  i.e.  I     NCH.CO.CH3  or 
CH/ 

CH^:CH<^Q''^'^g-^.       Acetyl  -  trimethylene. 

Methylene  fiurfurane  tetrahydride.  (114°).  S.G. 
if  -9047  ;  IJ  -8971.  M.M.  5-245  at  22-3°.  Formed 
by  distilling  its  carboxylic  acid  (Perkin,  jun., 
C.  J.  47,  836  ;  51,  832  ;  B.  17,  1440).  The  same 
substance  appears  to  be  formed  by  treating  methyl 
bromo-propyl  ketone  with  solid  pot  xsh  (Lipp,  13. 
22, 1207).  Oil.  SI.  sol.  aqueous  NaHSO.,.  Gives 
an  oily  phenyl-hydrazide.  Does  not  combine  with 
water  when  left  in  contact  with  it  in  the  cold. 
According  to  Lipp  the  formula  may  be  written 

CH^iC-c^Q^'^g-'^  since  it  yields  methyl  oxy- 

propyl  ketone  (acetopropyl  alcohol)  on  heating 
with"  dilute  HClAq  at  100°. 

Tetramethylenyl  methyl  ketone  C,,H||,0  i.e. 
CH,<^g-^>CH.C0.CH3  or  CH,<CH:CMe^Q 

or  CIl./.C<^  Q  J^Qj^^ClI„.  Anhydride  of  methyl 

oxy -butyl  ketone.  Anhydride  of  acetobutyl  al- 
cohol. Acetyl-tetramethylene.  (137°).  A  pro- 
duct of  the  distillation  of  calcium  tetramethylene 
carboxylate  with  lime  (Colman  a.  Perkin,  jun., 
C.  J.  51,  237  ;  B.  16,  1789  ;  19,  3112).  Formed 
also  by  heating  acetobutyl  alcohol  (Perkin,  B. 
19,  2558).  Oil,  smelling  of  p)eppermint  ;  com- 
bines with  NaHSOj,  forming  a  crystalline  body, 
V.  sol.  water. 

TRIMETHYLENYI  METHYL  KETONE 
CARBOXYLIC  ACID  C.H.Oj  i.e. 

<pg->C(C0.,H).C0.CH3  or 

CH,:C<Q^^^-^)>CH..  Methylene-furfurane 

tetrahi/dride  carboxylic  acid.  Obtained  by  sa- 
ponifying its  ether  which  is  formed  by  the  action 
of  ethylene  bromide  and  NaOEt  on  aceto-acetic 
ether  (Perkin,  jun.,  B.  16,  2136  ;  19,  2561 ;  C.  J. 
51,  823  ;  Lipp,  B.  22,  1210).  Thick  oil,  converted 
by  boiling  with  water  into  CO.,  and  acetyl-propyl 
alcohol  CH3.C0.CH,,.CH,.CH,"0H  (145°  at  100 
mm.).—  AgA'.  Easily  soluble  crystalline  nodules. 

Ethyl  ether  EtA'.  (196°).  S.G.  15  1-0517  ; 
II  1-0439.  M.M.  8 198  at  15°.  According  to 
Perkin,  the  physical  constants  of  this  ether  indi- 
cate the  presence  of  the  trimethylene  ring.  Con- 
verted by  HBr  into  bromo-ethyl-aceto-acetlc 
ether  CH,.CO.CH(CH,.CH,Br).COoEt.  Phos- 
phorus pentachloride,  followed  by  water,  forms 
an  oil  CgB...fl.,G\^  (173°  at  150  mm.),  which  may 
possibly  be  chloro-ethyl  chloro-crotonic  ether 
CH3.CCl:C(CH,,Cl.CH3).C02Et,  since  it  is  reduced 
by  sodium-amalgam  to  di-ethyl-acetic  ether, 
and  by  zinc-dust  and  HCl  to  CHj.CChCEt.CO^H 
[75°]. 

Phenyl  hydrazide  of  the  ethyl  ether 
CijHjjNoOo.    Amorphous  solid. 

Trimetiiylenyl  methyl  ketone  dicarboxylic 

acid  C,H,05  i.e.  <^^=>C(C0.,H).C0.CH,.C02H, 
or  C0,H.CH:C<Q^p^'>CH2.  Methylene- 


furfurane  tetrahydride  dicarboxylic  acid.  [c. 
175°].  Obtained  from  the  ether  which  is  got  by 
acting  on  sodium  acetone  dicarboxylic  ether  with 
ethylene  bromide  (Perkin,  C.  J.  51,  847).  White 
crystalline  solid,  si.  sol.  water  and  chloroform, 
V.  sol.  other  solvents.  Boiling  water  splits  it  up 
into  COj  and  acetyl-propyl  alcohol.— AgA". 
Tetramethylenyl  methyl  ketone  carboxylic 

acid  C;H,„03  i.e.  CII,<;™->C(C0J1).C0.CH3. 

[115°].  The  ether  of  the  acid  to  which  this  con- 
stitution was  at  first  assigned  by  Perkin,  jun. 
(B.  16,  208,  1787),  was  subsequently  shown  by 
him  (B.  19, 1244)  to  be  indifferent  towards  phenyl 
hydrazine,  and  to  possess  a  magnetic  rotation 
at  variance  with  this  formula,  and  to  behave 

rather  as  CH,<Q^(,^^^^C.C0,Et.    The  acid 

is  a  crystalline  solid,  obtained  by  saponifying  its 
ether,  which  is  formed  by  the  action  of  tri- 
methylene bromide  and  NaOEt  on  acetoacetic 
ether.  On  boiling  with  water  it  is  converted 
into  acetobutyl  alcohol  with  evolution  of  CO, 
(Perkin,  Jun.,  B.  19,  2557).  On  distillation  it  is 
split  up  into  CO.^  and  C^H,uO. 
Salt. -AgA'. 

Ethyl  ether  EtA'.  (224°).  V.D.  6-21 
(obs.).  M.M.  10-195.  Does  not  react  with 
phenyl  hydrazine.  Concentrated  hydrobromic 
acid  in  the  cold  yields  methyl  w-bromo-butyl- 
ketone  CH,.CO.CH.,.CH...CH,.CH,Br. 

METHYL-ETHANE  "w.  Pkopanb. 

Di-methyl-ethane  v.  Butane. 

Tri-methyl-ethane  v.  Pentane. 

Tetra-methyl-ethane  v.  Hexane. 

Penta-methyl-ethane  v.  Heptane. 

Hexa-methyl-ethane  v.  Octane. 

METHYL  -  ETHENYL  -  TRICARBOXYLIC 
ACID  V.  Propane  tricaeboxylic  acid. 

Di  -  methyl  -  ethenyl  -  tricarboxylic  acid  v. 
Butane  tricarboxylic  acid. 

METHYL  ETHENYL  ETHYL  DIKETONE 
C.Hp.O,  i.e.  CH.,.CO.CHMe.CO.Et.  (167°-170°). 
Formed  by  the  action  of  NaOEt  on  a  mixture  of 
acetic  ether  and  di-ethyl  ketone  (Claisen  a.  Ehr- 
hardt,  B.  22,  1016).  Colourless  oils.— CuA',. 
[192°].  Crystalline.  Formed  from  the  acid  and 
an  ammoniacal  sohition  of  cupvic  oxide. 

METHYL-ETHENYL-TOLYLENE-DIAMINE 

C,„H,,N„     i.e.  [4:J]CH3.C,H/^^^'^\cMe. 

[192°].  Formed  by  reducing  the  acetyl  deriva- 
tive of  nitro-methyl-^j-toluidine  with  tin  and  HCl 
(Niementovsky,  B.  20,  1878).  Cubes  (by  subli- 
mation at  110°),  plates,  or  needles  ;  v.  e.  sol. 
alcohol,  ether,  and  boiling  water.  Its  aqueous 
solution  is  coloured  red  by  FeCl3.  The  solution 
in  alcoholic  ammonia  exhibits  blue  fluores- 
cence.— B'HCl  -saq.  Needles,  v.  sol.  water. — 
B'^H^PtClj.  [244°].  Tables,  decomposed  on 
fusion. — B'HI.  Formed  by  heating  ethenyl  tolyl- 
ene-diamine  with  Mel  and  MeOH  at  130°  (Nie- 
mentovsky, B.  20,  1886).    Grey  plates. 

Methylo-iodides  B'Mel.  [-221°].  From 
B'Melj  and  NaOH.  Needles,  v.  sol.  boiling  alco- 
hol and  water,  v.  si.  sol.  boiling  chloroform, 
insol.  ether. — B'Melj.  Formed  in  small  quan- 
tity in  the  preparation  of  B'HI  as  described 
above.   Black  crystals. 

Methylo-hydroxide  B'MeOH.  [136°]. 
Formed  by  heating  the  methylo-iodide  with 
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KOH  on  the  water-bath.  White  plates,  sol. 
boiling  water,  v.  si.  sol.  cold  water,  v.  e.  sol. 
alcohol  anl  ether.  Forms  the  salts  : — "B'MeCl 
crystallising  in  rhombohedra,  v.  e.  sol.  water. — 
»B'.,Mc.,l'tCl„. -Picrate  crystallising  in 

needles,  m.  sol.  bciiling  water  and  alcohol. 

METHYL  ETHER  v.  Di-iikthyl  o.mde. 

PENTA-METHYL-ETHOL.    A  name  some- 
times employed  to  denote  the  alcohol 
CMe,.CMe.,UH  r.  Hioptyl  alcohol. 

METHYL-ETHYL-ACETAL  v.  Aldf.iiyde. 

METHYL  ETHYL-ACETIC  ACID  v.  Valeric 

ACIIi. 

Di  methyl-ethyl-acetic  acid  ik  TlExoin  Ann. 
METHYL-ETHYL-ACETOACETlC  ETHER 

V.  ACKTOACK  ITC  Aeili. 

METHYL-ETHYL-ACETOXIM  v.  Oxim  of 
Methyl  ethyl  KF/roN]c. 

METHYL-ETHYL. ACETOXIMIC    ACID  v. 

Dl-ACETYL. 

METHYL-ETHYL-ACETYLENE  v.  Pentin- 

ENE. 

METHYL-ETHYL-ACROLEIN  v.  IIexenoic 

ALDEHYDIO. 

METHYL-ETHYL-ACRYLIC  ACID  v.  Hex- 

ENOIC  ACIIl. 

PENTA-METHYL-ETHYL     ALCOHOL  v. 

Tert-nv.vrwi  alcohol. 

DI-METHYL-ETHYL-ALKINE  v.  Di- 
methyl-ox y-ethyl- amine. 

METHYL -ETHYL- ALLYL     ALCOHOL  v. 

Hexenyl  alcohol. 

METHYL-DI-ETHYL-AMINE  C.H.^N  i.e. 
MeNEt,^.  Formed  by  distilling  its  methylo- 
chloride,  or  by  distilling  triethylaminc  methylo- 
hydroxide  NEt,Me(OH)  (V.  Meyer  a.  Lecco,  A. 
180,  184;  Lessen,  A.  LSI,  379).— B',H..PtCl,. 
Monoclinic  crystals  (Hjortdahl,  J.  1882,"  176). 

Metlnjlo-chlo  r  i  d  c  C,H„.N  CI  i.e.  Me,NEt,Cl. 
Di-methijl-di-ctJiijl-aviinonitiDi  chloride.  Ob- 
tained from  the  crystalline  iodide  Me^NEtJ, 
which  is  formed  by  heating  dimethylamine  with 
EtI  or  diethylamine  with  Mel  (Petersen,  A. 
91,  122;  V.  Meyer  a.  Lecco,  A.  180,  177).— 
(Me2NEt,_,Cl)._,PtCI,| :  yellowish  dimetrio  prisms, 
m.  sol.  water,  si.  sol.  alcohol  and  ether.  S.  1'025 
at  15°.— (Me.,NEt.,Cl)„HgCl„ :  trimetrio  crystals 
(Topsoe,  J. '  1883,  620).-^Me„NEt.,ClHg'Cl.,.— 
Me2NEt,C12HgCl, :  trimetric  crystals.— 
Me,NEt,,ClAuCl., :  dimetric  crystals. 

MctJii/lo-picrate  [287^].  Needles  (Lessen, 
A.  181,  374). 

E  thylo-hydr  oxide  v.  Tri-ETHYLAiiiNE 
victiiylo-hydrox idc ,  vol.  ii.  p.  476. 

Di-methyl-ethyl-amine  NMe.Et.  (41°).  A 
product  of  the  action  of  heat  on  U'imethylamine 
ethylochloride  (Collie  a.  Schryver,  0.^.57,770). 
Formed  also  by  distilling  NMe.Et.OIl. 

METHYL-TRI-ETHYL-AMMONIUM  COM- 
POUNDS V.  Mcthylo-hydroxide  of  Tri-wnixh- 

AMINE. 

Di-methyl-di-ethyl-ammonium  compounds  v. 

Mcthylo-chloridc  of  MEXHYL-rfi-ETHYL- amine. 
Tri-metkyl-ethyl-ammonium    compounds  v. 

Etlll/lo-chloi-idc  of  i-MKTHYL-AMINE. 

METHYL-ETHYL-ISOAMYL-AMINE 
C,H„,N  i.e.  MeNEtC-,H,,.  (135°).  Formed,  to- 
gether with  ethylene,  by  the  dry  distillation  of 
methyl-di-ethyl-isoamyl-ammonium  hydroxide 
MeNEt.,(CjH|,)(OH),  which  is  obtained  by  the 
action  of  moist  Ag^O  on  the  product  of  the 


union  of  Mel  with  di-ethyl-isoamyl-amine  (Hof- 
mann,  C.  J.  4,  317).  Fragrant  liquid,  si.  sol. 
water.  — B'„H„PtCl^ :  orange-yellow  needles,  v. 
sol.  water. 

M  ETHYL-  ETHYL  -  AMYL-  PHENYL-  AMMO- 
NIUM HYDROXIDE  v.  Methylo-hydwxide  of 
Ethyl-isoamyl-aniline,  vol.  ii.  p.  47(i. 

METHYL  -  ETHYL  -  ANILINE  C„H,3N  i.e. 
C,H,.NMeEt.    (201°  uncor.). 

Formation. -1.  By  methylation  of  ethyl- 
aniline  (Hofmann,  A.  74,  152).— 2.  By  ethyla 
tion  of  methyl-aniline  (Glaus  a.  Howitz,  B.  17, 
1325).— 3.  From  di-ethyl-aniline-methylo-iodide. 

Fropcrties. — Crystalline,  forming  extremely 
soluble  salts.  The  hydrochloride  melts  at 
114°  (Claus  a.  Hirzel,  B.  19,  2785). 

Methylo-iodide  B'Mel :  [125°];  identical 
with  di-methyl-aniline-ethylo-iodide  (Claus  a. 
Eautenberg,  B.  14,  (;20  ;  Hjortdahl,  J.  1882, 510). 
Triclinic  crystals,  v.  sol.  water  and  alcohol.  De- 
composed by  boiling  with  cone.  KOHAq,  yield- 
ing dimethylaniline.  —  B'HCl :  [114°] ;  very 
hygroscopic  crystals.— (B'MeI),,ZnI., :  monoclinio 
crystals.— (B'Me)3HjFe^Cy,.,2aq  (Fischer,  A.  190, 
187). 

E thylo -iodide  W&il:  [102°];  identical 
with  di-ethyl-aniline  methyloiodide ;  by  treat- 
ment with  KOH  it  gives  methyl-ethyl-aniline. 

Fropylo-iodide  C^H,.NMeEtPrI.  Methyl- 
jiropyl-aniline-ctliylo-iodide,  ethyl-propyl-ani- 
linc-mcthijlo-iodidc.  Thick  syrup,  v.  sol.  \vater 
Formed  by  the  combination  of  methyl-ethyl-ani- 
line with  propyl  iodide,  of  ethyl-propyl-aniline 
with  methyl  iodide,  or  methyl-propyl-anilina 
with  ethyl  iodide.  By  boiling  with  aqueoug 
KOH  the  propyl  group  is  split  off  and  methyl- 
ethyl-aniline  regenerated  (Claus  a.  Hirzel,  B, 
19,  2785). 

Reference. — Bromo-methyl-ethyl-aniline. 
METHYL-ETHYL-ARSINE  v.  Aksenic  com- 

POUNDS,  OIIOANIC. 

DIMETHYL  ETHYL-AZONIUM  CHLORIDE 

C^H,.,N,C1  i.e.  Mo,,NEtCl.NH,,.  Crystalline  com- 
pound. E.  sol.  water.  Prepared  by  the  combi- 
nation of  ethyl  chloride  with  dimethyl-hydrazine. 
On  reduction  with  zinc-dust  and  acetic  acid  it 
gives  dimethyl-cthylamine,  NH.„  and  HCl  (Ee- 
nouf,  B.  13,  217'i).— (C,H,,N,Cl),PtClj :  crys- 
talline. 

METHYL-ETHYL-BENZENE  v.  Ethyl-tolu- 
ene. 

Di-methyl-ethyl-benzene  v.  Ethyl-xylene. 

Laurene  C.iH,,.  [Laurol).  (188°).  S.G, 
—  '887.  According  to  Armstrong  a.  Miller  (jS. 
10,  2258)  this  liquid  is  di-melhyl-ethyl-benzene 
C^H^Me.^Et  [1:2:4].  It  is  one  of  the  products  of 
the  action  of  ZnCU  on  camphor  (Fittig,  A.  145, 
149).  It  yields  di-methyl-benzoic  acid  on  oxi- 
dation. Montgolfier  (A.  Ch.  [5]  14,  91)  described 
laurene  as  C,.,Hn  (195°).  lieuter  (B.  16,  627) 
described  two  laurenes  :  (a)-laurene  (190")  yield- 
ing C^H^MeXOai  [1:4:2]  on  oxidation  by  dilute 
HNOs,  and  (^) -laurene  (185°)  yielding  on  oxidation 
CsH,Me2C0._,H  [1:3:4]  and  forming  a  sulphonic 
acid  wliose  Ba  salt  is  more  soluble  than  that  of 
(a)-laurene.  According  to  Uhlhorn  (/>'.  23,234i)) 
laurene  contains  (1,2,4)-  and  (l,!,2)-di-niethyl. 
ethyl-benzenes. 

o-METHYL-ETHYL-BENZENE  HEXAHY. 

DRIDE    C,H.„  i.e.   CH,c;('![^  |^7r '^''NCllEt. 
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o-Mct'hijl-ethyl-licxamethiilene.   (151'').  Formed 

by  boiling  CH,<^^y^^^^^>CH.CH(0H).CH3 

with  fuming  HIAq,  diluting  with  water,  extract- 
ing with  ether,  and  heating  the  resulting  oily 

CH,  <^g^;^™^>CH.CHI.CH,   (179°  at  110 

mm.)  with  excess  of  HIAq  (S.G.  1-9G)  and 
amorphous  phosphorus  for  8  hours  at  235° 
(Kipping  a.  Perkin,  jun.,  C.  J.  57,  26).  Mobile 
oil  with  odour  of  paraffin,  miscible  with  alcohol 
and  ether. 

o  -  METHYL  -  ETHYL  -  BENZENE  (;8)  -SUL- 
PHONIC  ACIDC,H,MeEt.SO,H  [1:2:4?].  Formed 
by  sulphonating  o-ethyl-toluene  (Claus  a.  Piesz- 
cek,  B.  19,3087).  Crystalline.— NaA'aq:  plates, 
V.  sol.  water,  insol.  alcohol. — KA'aq  :  plates,  v. 
sol.  water.  —  CaA'._,  2aq  :  plates  grouped  in 
nodules,  v.  e.  sol.  water. — BaA'„  3aq  :  plates,  v. 
e.  sol.  water. —  PbA'.^Saq:  plates,  v.  e.  sol.  water. 
— CuA'2  aq  :  blue  plates,  v.  e.  sol.  water. 

Chloride  C„H,MeEt.SO.,Cl.  Oil. 

4)HitZeC,H,Me'Et.S02NH.,.  Yellowish-brown 
oil,  V.  si.  sol.  cold  water,  sol.  hot  water. 

«j-Methyl-ethyl-benzene-sulphonic  acid  v. 
vol.  ii.  p.  524. 

(1,  2,  4)-Di-methyl-ethyl-benzene  sulphonic 
acid  C,H.,Me.j;t.SO,H.  Formed  by  sulphonating 
ethyl-o-xylene  (0.  Jacobsen,  B.  19,  251G  ;  Stahl, 
B.  23,  991).  Large  tables.  —  BaA',,4aq. — 
BaA'o3aq:  white  plates,  m.  sol.  hot  or  cold 
water  (S.). — NaA'l|aq.  Small  white  plates,  v. 
sol.  water. 

Amide  C,H.,Me,Et.S02NH2.  [126°].  Long 
slender  needles  (from  warm,  very  dilute,  alcohol), 
or  large  prisms  (from  alcohol). 

Di-methyl-ethyl-benzene  sulphonic  acid 
C^HjMe.^Et.SOjH.  Lmirene  sulphonic  acid. 
Formed  by  sulphonating  laurene.  According  to 
Eeuter  it  is  accompanied  by  an  amorphous  iso- 
meride  which  forms  a  gummy  Ba  salt.  Triclinic 
crystals  (Renter,  B.  16,  027).  When  steam  is 
passed  into  its  solution  in  dilute  H„SOj,  hydro- 
lysis begins  when,  through  concentration,  the 
temperature  has  reached  120°  (Armstrong  a. 
Miller,  C.  J.  45,  148).— BaA'..  3aq.  S.  (of  BaA',) 
2-5  at  16°. 

Amide  C,,H,Me,Et.SO„NH,.    [127°]  (E.). 

(1,  3,  4) -Di-methyl-ethyl-benzene  sulphonic 
acid  CgIL,Me.>Et.SO.,H.  Formed  by  sulphonating 
ethyl-)M-xylene  (J.). — BaA'2  2aq:  trinietric 
laminfe.— NaA'2aq:  prisms. 

Amide  C.H^MejEt.Sa.NH^.  [148°]. 

(1,  4,  3)-Di-methyl-ethyl-benzene  sulphonic 
acid  CgH._,Me.,Et.S03H.  Formed  by  sulphonating 
ethyl-2:i-xylene  (Jacobsen,  B.  19,  2516).  Large 
plates  (from  dilute  H^SOj). — NaA'aq:  mass  of 
large  tables  (from  warm  saturated  solution). — ■ 
KA'aq:  flat  needles,  v.  sol.  water. — BaA'j  :  long 
six-sided  plates,  si.  sol.  cold,  m.  sol.  hot,  water. 
— CuA'jBaq :  light-blue  needles  (Stahl,  B.  23, 
990). 

?)iicZe  C„H„Me,Et.SO,NH,.  [117°].  Pearly 
plates  (from  dilute  alcohol),  or  large  transparent 
crystals  (from  warm  alcohol)  ;  v.  sol.  hot 
alcohol. 

METHYL  DI-ETHYL  BORATE  MeEt^BO,. 
(100 '-105°).  S.G.  5^  -904.  Formed  by  heating 
MeBO.,  with  absolute  alcohol  at  100^. 

PENTA-METHYL-ETHYL     BROMIDE  v. 

Tert-UEPT\h  BROMIDE. 


METHYL-ETHYL-BEOMANILINE  t;.BR0M0- 

METHYL-ETHYL-ANrLrXE. 

METHYL-ETHYL-CARBIKOL  v.  Sec-BUTYL- 

ALCOHOL. 

Methyl-di-ethyl-carbinol  v.  Tcr^-HEXYL  alco- 
hol. 

Di-methyl-ethyl-carbinol  v.  Tert-hMYi,  alco- 
hol. 

METHYL  ETHYL  CARBONATE  MeEtCO.,. 
_[-14-5°].  (109°  cor.)  (Ruse,  4.  205,  230).  S.G. 
—  1-002.  Obtained  by  distilling  a  mixture  of 
potassium  methyl  carbonate  with  potassium 
ethyl-sulphate  (Chancel,  C.  R.  31,521;  yl.  79, 
90).  Formed  also  by  the  action  of  NaOMe  on 
ClCOEt,  or  of  NaOEt  on  ClCO.,Me  (Schreiner, 
J.ljr.  [2]  22,  354). 

PENTA-METHYL-ETHYL  CHLORIDE  v. 
Heptyl  chloride. 

METHYL-ETHYLENE  v.  Propylene. 

Di-methyl-ethylene  v.  Bhtylene. 

Tri-methyl-ethylene  v.  Amylene. 

Tetra-methyl-ethylene  ti.  Hexylene. 

METHYL-ETHYLENE-DIAMINE.  Nitro- 
derivative  C,H,(NH.NO,)(NMeNO,).  [122°]. 
Formed  by  the  action  of  methyl  iodide  on  ethylene 
dinitramine  (Franchimont  a.  Klobbie,  B.  T.  C. 
7,  343). 

Di  -  methyl  -  ethylene  -  diamine.  Nitro- 
derivative  C.,H^(NMe.N0.,)2  [137°].  Formed 
like  the  jsreceding. 

Di-methyl-ethylene-diamine  v.  Ethylene- 
diamine. 

METHYL  -  ETHYLENE  -  TEI  -  ETHYL  - 
PHOSPHAMMONIUM  BROMIDE  v.  vol.  ii.  p. 
5J9. 

DI  METHYL  ETHYLENE  GLYCOL  v.  Di- 
oxy-butane. 

TRI-METHYL-ETHYLENE  GLYCOL  v.  Di- 

OXY-PENT\NE. 

DI-METHYL  ETHYLENE  DIKETONE  v. 

Acetonyl-acetone. 

DI-METHYL-ETHYLENE  DIKETONE  DI- 
CARBOXYLIC  ACID  v.  Di-accto-succinic  ether 
described  under  Acetyl-sdccinic  ether. 

TETRA-METHYL-ETHYLENE-DI-PHENYL- 
DIPHOSPHONIUM  BROMIDE  v.  Ethyleno- 
hroinidc  of  Phenyl-di-jiethyl-phosphine. 

DI  -  METHYL  -  ETHYLENE  -  DI  -  PHENYL  - 
DIPYRROLE  DICARBOXYLIC  ETHER 
C2H^(CjNHMePh.C0jEt).,.  [197°].  Formed  from 
acetophenone-acetoacetic  ether  and  ethylene- 
diamine  (Paal  a.  Schneider,  B.  19,  3156).  Scales 
(containing  4aq).  Yields  on  hydrolysis  the  corre- 
sponding acid  [181°]. 

METHYL-ETHYLENE-PYRIDINE  TETRA- 
HYDRIDE  C,H„N  i.e.  C,H,NMe(C,H,).  Tro- 
pidine.  (162°).  S.G.  £  -9665.  Formed  by  heat- 
ing atropine  or  tropine  with  faming  HClAq  and 
HOAc  at  180° ;  or  by  heating  tropine  with 
H.,SOj  (Ladenburg,  A.  217, 117).  Liquid,  smell- 
ing like  coniine  ;  v.  e.  sol.  cold,  si.  sol.  hot,  water, 
V.  e.  sol.  alcohol  and  ether.  Alkaline  in  reaction. 
Its  hydrobromide  is  decomposed  by  bromine  at 
175°  yielding  di-bromo-methyl-pyridine  and 
ethylene.  —  B'.,H.^tCle.  —  B'HAuCl^.  —  B'Hl,. 
[93°].  Brown  prisms.— B'C,.H.,(N02)30H  :  yellow 
needles  (from  boiling  water). 

Methylo-iodide  B'Mel.  Cubes.  Decom- 
posed on  distillation  with  KOH  yielding  tropilene 
C,H,„0,  an  oil  C,H„0  (?)  (202°-207°),  dimethyl- 
amine  and  methyl-tropine.    With  moist  Ag^O  it 
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gives  a  syrupy  base  which  yields  the  salts : 
(B'MeCl)„PtCl^.— B'MeBr.-B'MeC,H.,(N02),0. 

TETRA  -  METHYL  -  v  -  ETHYLENE  DI  -  PYR- 
ROL C,,H,.„N.,  i.e. 
CH:CMes      "  .MeC:CH 
I  >N.C.,Hj.N<         I    .     [12G°].  Ob- 

CH:CMe/  '  ^MeCrCH 
tained  by  adding  ethylene-diamine  (1  mol.)  to  a 
solution  of  acetonyl-acetone  (2  mols.)  in  an 
equal  weight  of  absolute  alcohol.  White  pearly 
plates.  Suljlimable.  Volatile  with  steam.  V. 
sol.  alcohol,  ether,  benzene,  and  petroleum- 
spirit,  insol.  water.  Colours  a  chip  of  pine-wood 
carmine-red.  Gives  a  purple-red  colouration 
with  phenanthraquinone  and  H.,SO^  (Paal  a. 
Schneider,  B.  19,  31.57). 

DI- METHYL  ETHYLENE  BISULPHIDE 
C,H,„S,  i.e.  C,Hj(SMe),.  Di-metlujl  clJirr  of 
di-tliio-gli/col.  (18;5°).  Formed  from  ethylene 
bromide  and  NaS.Me  (Ewerlclf,       1,  71(1). 

DI  METHYL  ETHYLENE  DISULPHONE  v. 
Di-indhi/l  litter  of  Kthank  )>isri,i'iii\ic  acid. 

METHYL-ETHYLENE-^-THIO-UREA 
CH.,.S    V  CH.,.S. 
I  >C:NMe  or  |    '     ^C.NHMe.  Mellujl- 

CH,.NH/  CH,.N'^ 
imido-tJiiavoIe  tetra  -  hijdridc.  ]\Ieth,yl-  amklo- 
tJiiazolc  dUii/dride.  [90°].  Formed,  together 
with  a  crystalline  compound  C^H^N^Oo  [70°],  by 
the  action  of  methyl-thiocarbiniide  on  bromo- 
ethylamine  (Gabriel,  B.  22,  ll-lH).  Needles,  v.  e. 
sol.  water,  v.  sol.  ordinary  solvents.  Strongly 
alkaline.  Oxidised  by  bromine-water  to  an  acid 
(?  NHMe.C0.NH,.CH.,.CH,.S03H),  which  is  de- 
composed by  fuming  HClAq  at  155°  into  COo, 
methylamine,  and  taurine.  —  Pierate  [220°]: 
needles. — Auroch  loride  :  needles. — PI  a  t  i  no  - 
chloride:  n  eedles. 

Methyl-ethylene->)/-thiourea 
CH,-S  V 

I  ^C:NH.       Iiiiido  -  methyl  -  thiazole. 

CH,.NMe/ 

Formed  by  heating  ethylene-ifz-thio-urea  with 
methyl  iodide  (Gabriel).  Oil.  When  it  is  oxi- 
dised by  bromine- water  it  yields  mothyl-taurine 
NHMe.CH,.CH,.SO,H.  Salts.-B'IlI.  [100]. 
Colourless  crystals,  sol.  water  and  alcohol. — 
Pierate.  [20n"-208°].--The  aurochloride 
and  plat i n och lori de  form  long  needles,  sol. 
boilinfj  water. 

METHYL  ETHYL  ETHER  v.  Metiivl  ethyl 

OXIDE. 

METHYL-ETHYL-ETHYLENE  v.  Amylene. 
METHYL-ErHYL-GLYOXAL     v.  Metuvl 

ETUYL  DIKETOXE. 

METHYL-ETHYL-GLYOXALINE  C, H,„N,, ^.c 
/NEt.CH 

C3H.,(CH3)(C„H5)N.,  or  CHj.c/        ||    .  Oxal- 
"^N  .  CII 

cthyl-ethyline.  (21.3°).  S.G.  -98.  Formed 
by  the  action  of  ethyl  bromide  on  methyl- 
glyoxaline  (glyoxal-cthylino)  (Piadziszewski,  B,. 
10,  489).  Formed  also  from  di-ethyl-oxamide 
NHEt.CO.CO.NHEt  by  treatment  with  PCI,  and. 
beating  the  hydro-iodide  (lOg.)  of  the  resulting 
'  chloroxalethyline  '  C^H.^CIN,  with  HIAq  (7  g.  of 
S.(r.  1-9)  and  amorphous  phosphorus  (1  g.)  for 
0  hours  at  140°.  The  product  is  dissolved  in 
water,  rendered  alkaline,  and  extracted  with 
clilorofoi-m  (Wallach,  .4.  214,  298).  Colourless 
liquid,  with  narcotic  smell.     Sol.  water  and 


alcohol.  AgNO^  gives  a  crystalline  pp.,  HgClj 
a  white  pp.  The  zinc  double  chloride  forms 
crystals  melting  at  [100°].  Burns  with  a  blue 
flame.  It  is  a  strong  base  and  ppts.  metallic 
oxides  from  their  salts.  Its  zinc  double  salt 
distilled  with  lime  yields  pyrrole,  ammonia,  HCy, 
ethylene,  and  methyl-glyoxaline  (para-oxal- 
methyhne)  (Wallach,  A.  214,  ?,0'>).  It  acts 
physiologically  like  atropine  (Schulz,  B.  13, 
2353).  When  heated  in  a  sealed  tube  with 
dilute  H.^SOj  at  240°  it  yields  ethylamine. 
KMnO,  yields  oxalic  acid,  NH.,,  and  acetic  acid. 
When  passed  through  a  red-hot  tube  it  yields 
llCy  and  methyl-glyoxaline  (para-oxal-methyl- 
ine).  H.,0..  oxidises  it  to  ethyl-oxamide  (Radzi- 
szewsky,"  B.  17,  1290). 

Salts. — B'HCl :  deliquescent  crystals. — 
B',H,PtCl„.— B',H,ZnCl,.  [100°].--B',AgNO:,. 

Methylo-iod  ide  C„H|„N^MeI.  Crystals, 
V.  e.  sol.  water  and  alcohol.  Not  decomposed 
by  aqueous  NaOH.— C,n,„N„MeI,. 

B e n  zylo-clilor i d e  C.d'l ,„N,C,H,CH,C1. 

Methyl  -  ethyl  -  glyoxaline  C^Hn,N„  i.e. 
.NMe.CH 

EtC^         II    .     OxahnethylpropyUne.  The 

\n—  ch 

metliylo-iodide  B'Mel  of  this  body  is  formed 
by  the  action  of  Mel  on  para-etliyl-glyoxaline 
(Itadziszewsky,  B.  10,  490). 

References.  —  Di-huomo-,    and  ciiloro-, 

METlIYL-ETIIYL-dEYOXALINE. 

METHYL- ETHYL-GLYOXIM  v.  O.eim  of 
Methyl  ethyl  ]>ikeioxic. 

METHYL-ETHYL-HYDROXYLAMINE  v. 

Hydroxylajiine  DEKIVA  riVES. 

METHYL  -  EIHYLIDENE  ETHYL  DI  - 
KETONE  C;H,,,0.,  i.e.  CHa.CO.CHMe.CO.C.H,. 

Acctyl-propionyl-ethane.  (1G7°-170^).  Formed 
by  the  action  of  NaOEt  on  a  mixture  of  di-ethyl 
ketone  and  acetic  ether  (Claisen  a.  Ehrhardt, 

B.  22,  1009).  Colourless  oil.— Cu(C,H|,0,)2. 
[192°].    Blue  crystals  (from  benzene-ligroin). 

METHYL  -  ETHYLIDENE  DI  -  ETHYL 
STJLPHONE  V.  Dl-ETHYL  propylidene  di- 
SULI'HONE. 

DI  -  METHYL  -  ETHYLIDENE  -  DI  -  INDOLE 

C,  „H,,„N,,       i.e.       CH,.CH(C,H5MeN),  or 

(NH<^^'j^-^^'^C).,.CHMe.  Etliylidene-mcthyl- 

ketoU.  [191°].  Formed  by  heating  methyl- 
indole  (methyl-ketole),  paraldehyde,  and  ZnClj 
on  the  water-bath  (Fischer,  A.  242,  370). 
Colourless  prisms,  v.  sol.  alcohol,  ether,  and 
acetone. 

DIMETHYL  ETHYLIDENE  DIKETONE 

(CH,,.CO),,CllMo.  (105  ").  Formed  from  sodium 
methylene  dimethyl  diketone  and  Mel  (Combes, 
C.  R.  105,  808). 

METHYL-ETHYL-INDAZINE  C„H,,.N.  i.e. 
.CMe 

C^^<f  W     .     Formed   by   heating  methyl- 
^N.NEt 

indazine  with  EtI  at  100°  (Fischer  a.  Tafel,  A. 
227,  303).  Liquid,  m.  sol.  water,  v.  e.  sol.  alco- 
hol and  ether,  volatile  with  steam. — B'HCl  : 
needles. 

Methyl-ethyl-iso-indazine  C^Hj<^^p{^^N. 

Ethyl-quinazole.     [30°].     (235°).    Formed  by 
heating  its  carboxylic  acid  at  100 '-190°  (Fischer 
I  a.  Kuzel,  A.  221,  285;  B.  10,  005).  Formed 
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also  by  reducing  the  nitrosamine  of  ethyl-amido- 
acetophenone,  dissolved  in  dilute  acetic  acid, 
with  zinc-dust,  adding  NaOH,  and  distilling 
with  steam.  The  oily  distillate  is  dissolved  in 
dilute  HjSOj,  mixed  with  NaNO,,,  and  extracted 
with  ether  (Fischer  a.  Tafel,  A.  227,  303).  Plates, 
si.  sol.  water,  v.  e.  sol.  alcohol  and  ether.  Vola- 
tile with  steam,  giving  off  a  pungent  odour. 
Not  affected  by  nitrous  acid  or  by  Ac^O.  Does 
not  reduce  Fehling's  solution.  Forms  crystal- 
line pps.  with  AgNOj  and  HgCl.,,  which  may  be 
recrystallised  from  hot  water  in  slender  needles. 
Its  salts  are  extremely  soluble  in  water. — 
B'H,SO, :  long  needles.— B',H,,PtCl„ :  sparingly 
soluble  orange  isrisms. — Pic  rate  :  yellow 
needles. 

Methylo-iodida  B'Mel.  [192^]. 
METHYL-ETHYL-ISO-INDAZINE  CAEB- 
/  C-;;-CH,.CO.,H 
OXYLIC  ACID  C,h/       "^N  '     '  . 

\NEt/ 

Formed  by  treating  the  nitrosamine  of  ethyl-o- 
amido-cinnamic  acid  with  zinc-dust  and  acetic 
acid  (Fischer  a.  Kuzel,  A.  221,  285).  Colourless 
plates  [131°]  (from  water)  or  groups  of  smaller 
plates  [126°]  (from  chloroform-ligrom).  SI.  sol. 
water,  v.  sol.  alcohol,  ether,  and  chloroform. 
Combines  with  alkalis  and  with  acids.  Does 
not  reduce  boiling  alkaline  solutions  of  silver  or 
copper.  With  bromine  in  HOAc  it  forms  a 
bromo-  derivative  [173°]  and  a  di-bromo-  deriva- 
tive [196°]. 

METHYL-ETHYL-INDOLE  Ci.H.jN  i.e. 

C,H,<^^^*^CMe.     (292°   i.V.).     Formed  by 

heating  the  phenyl-hydrazide  of  methyl  propyl 
ketone  with  ZnCl,  at  ISO'  (E.  Fischer,  B.  19, 
1565;  A.  236,  132).  Yellowish  oil,  v.  si.  sol. 
water,  v.  sol.  alcohol  and  ether.  Its  picrate 
crystallises  from  hot  benzene  in  dark-red  needles. 
With  NaNOj  and  HOAc  it  yields  a  nitrosamine. 

Methyl  -  ethyl  -  indole  C,H,<^^^^CMe. 

EtMjUnethyl-ketole.  (288°  i.V.).  Formed,  to- 
gether with  a  base  boiling  at  256°,  by  heating 
methyl-indole  (methyl-ketole)  with  EtI  and 
alcohol  at  100°"  (E.  Fischer  a.  Steche,  B.  20, 
2199).  Oil,  insol.  dilute  acids.  Colours  pine- 
wood  red. — Picrate.  [146°].  Slender  dark- 
red  needles  (from  benzene). 

Methyl-ethyl-indole  C^H3Me<^^^(.^CH. 

Ethyl-p-tolindole.  (254°).  Formed  by  heating 
its  carboxylic  acid  for  some  time  at  205°  (Hegel, 
A.  232,  218).  Oil,  volatile  with  steam.  Eesini- 
lied  by  cone.  HoSO^.  Colours  pine-wood  moist- 
ened with  HCl  red.  Fuming  HNO3  gives  a  red 
colour  and  a  pp. 

Di-methyl-ethyl-indole  C,.H,5N  i.e. 

C,n,<^^^^^CMe.    (281°).    Formed  by  heating 

bromo-levulic  (bromo-acetyl-propionic)  acid  with 
ethyl-aniline  (Wolff,  B.  21,  3363).  Yellowish 
oil,  v.  sol.  ether,  alcohol,  and  benzene,  si.  sol. 
water.— Picrate  B'C,H„(NO,),OH.  [105°]. 
Eed  needles,  m.  sol.  benzene. 

METHYL-ETHYL-INDOLE  CAEBOXYLIC 


ACID  C,,H,,NO, 


i.e.  CH3.C,H,<^^^^C.C0,H. 


HClAq,  or  with  phosphoric  acid  (Hegel,  A.  232, 
218).  V.  sol.  alkalis,  ether,  and  benzene,  insol. 
ligroin.  With  NaOCl  it  yields  a  chloro-  deriva- 
tive, which  is  converted  by  boiling  water  into 
methyl-ethyl-if-isatin. 

PENTA-METHYL-ETHYL  IODIDE  r.HEPTYL 

IODIDE. 

METHYL-ETHVL-ISATIN  v.  Isatin. 
METHYL-ETHYL-KEIOLE     v.  Methtl- 

ethyl-ixdole. 

METHYL  ETHYL  KETONE  C^H,0  i.e. 
CH,.C0.CH.,.CH3.  Methi/lacctonc.  MoL  w.  72. 
(81°)  (F.  a.  D.) ;  (78°  at  740  mm.)  (Schramm,  B. 
16,  1581).    S.G.  i2  -8125  (F.  a.  D.) ;  ^  -8045  (S.). 

Formation. — 1.  By  the  action  of  ZnEt._,  on 
acetyl  chloride,  or  of  ZnMe„  on  propionyl  chlor- 
ide (Freund,  A.  118,  3  ;  Popoff,  A.  145,  289).— 
2.  By  boiling  methyl-acetoacetic  ether  with 
potash  (Frankland  a.  Duppa,  A.  138,  336),  or 
dilute  U,iiO,  (Rocking,  A.  204,  17).— 3.  Among 
the  products  of  the  distillation  of  crude  calcium 
acetate  (Fittig,  A.  110,  18).— 4.  By  distilling  a 
mixture  of  calcium  acetate  and  calcium  pro- 
pionate (Schramm,  B.  16,  1581). — 5.  By  the  oxi- 
dation of  sec-butyl  alcohol  (Kanonnikoff  a. 
Saytzeff,  A.  175,  377).— 6.  By  the  action  of 
H.,S04  on  crotonylene  (Lwoff  a.  Alm^dingen,  Bl. 
[2]  37,  493). 

Properties. — Colourless  liquid,  smelling  like 
acetone,  miscible  with  water  and  alcohol.  With 
hydrogen  sodium  sulphite  it  forms  the  compound 
MeCEt(0H).S03NaJaq  (Fittig). 

Reactions. — 1.  Sodium  converts  it  into  homo- 
logues  of  mesityl  oxide,  of  phorone,  and  of 
pinacone  (Lawrenovitch,  B.  8,  767).  Sodium, 
added  to  its  solution  in  benzene,  forms  an  oil 
C,oH„|,0,  smelling  like  camphor. —  2.  Chromic 
acid  in  HOAc  oxidises  it  to  acetic  acid.— 3.  PCI5 
yields  di-chloro-butane  CH,.CH2.CC1„.CH3.  On 
treating  this  body  with  alcoholic  potash  at  170° 
there  is  formed  CHj.CH.vCiCH,  which  ultimately 
changes  into  the  isomeric  CH^.CiC.CHj,  which 
yields  hexa-methyl-benzene  on  condensation 
with  H.SO^  (Favorsky,  Bl.  [2]  43,  112).-4.  On 
warming  with  pyrrol,  MeOH,  and  a  little  hydro- 
chloric acid,  there  is  formed  a  butylidene-pyrrole 
■pt        yC  CH 

j^^^C^  I         I    ,  or  di-butylidene-di-pyrrole 


C:NH:CH 


^C 


\ 


This 


[202°].  Formed  from  thep-tolyl-ethyl-hydrazide 
of  i^yruvic  acid  by  warming  with  dilute  (10  p  c.)  ^ 


Me>\l  1'  I  1/ 
Me/    \c:NH:CH  CH:NH:C/ 

body,  when  crystallised  as  C|„H._,._,N.,  |aq,  melts 

at  80°,  but  when  anhydrous  it  melts  at  142°. 

With  alcoholic  AgNO^  it  yields  slender  needles 

of  B'.AgNOj  (Dennstedt  a.  Zimmermann,  B.  20, 

2454)". 

Oxim  ^^^•^g->C:N.OH.  (163°cor.).  S.G. 

II  -9195.  Formed  by  the  action  of  an  aqueous 
solution  of  hydroxylamine  on  methyl  ethyl 
ketone  (Janny,  B.  15,  2779).  Colourless  liquid, 
soluble  in  ten  volumes  of  water,  miscible  with 
alcohol  and  ether.  Concentrated  NaOHAq  forms 
a  crystalline  Na  salt. 

Reference.  ■ —  Hexa-beomo-methyl-ethyl-ke- 
tone. 

Methyl  ethyl  diketone  CH,.C0.C0.CH.,.CH,. 

Diketopcntane.  Acetyl-propionyl.  (108°).  S.  7  at 
15°.  Formed  by  the  action  of  amyl  nitrite  on  its 
mono-oxim  (nitroso-di-ethyl  ketone)  (Manasse, 
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B.  21,  2177).  Formed  also  from  ethyl-aceto- 
acetic  ether  by  saponifying  with  dilute  (3  p.c.) 
alkali,  treating  the  product  with  NaNOo  and 
H  SOj,  removing  alcohol  by  distillation,  adding 
dilute  H,SO|  (15  p-C.)  and  distilling  with  steam 
(Von  iVchmann,  B.  21,  1411,  2140).  Dark 
yellow  liquid,  smelling  like  quinone,  v.  sol.  ordi- 
nary solvents.  Forms  an  unstable  compound 
with  alcohol.  Eeacts  with  aniline,  forming  a 
compound  crystallising  in  needles  and  melting 
at  137°.  Aqueous  NaOH  converts  it  into  a 
•quinogen,'  and  finally  into  a  quinone  [112°], 
which  may  be  reduced  to  a  hydroquinone  [220''], 
and  yields  a  phenyl-hydrazide  [225°]. 

(a)-Oxim  CH.,.C(NOH).CO.C,H,.  Isonitroso- 
di-ethyl  ketone.  [59°-62  ].  Formed  by  the  ac- 
tion of  amyl  nitrite  and  NaOEt  upon  di-ethyl 
ketone  (Claisen  a.  Manasse,  B.  22,  528).  Colour- 
less plates. 

{&}-Oxim  CH,.C0.C(N0H).C.,H5.  Isonitroso- 
victhyl-propyl  ketone.  [55°].  (i83°-187°  cor.). 
Formed  by  the  action  of  KNO.^  and  H.^SO^  on 
ethyl-acetoacetic  ether  (V.  Meyer  a.  Ziiblin,  B. 
11,  323,  695).  Crystals,  v.  e.  sol.  alcohol  and 
ether,  m.  sol.  cold  water.  Dissolves  readily  in 
alkalis,  forming  a  yellow  solution. 

Z)i-o.ri'mCH.,.C(NOH).C(NOH).C,H,.[170°]. 
Formed  by  the  action  of  hydroxylamine  on  the 
mono-oxim  (Schramm,  B.  IG,  180,  2187).  Small 
white  needles.  May  be  sublimed. — C^H^iN^O^Na: 
white  pp. 

D i-ac  eti/l  derivative  of  the  di-oxim 
CH3.C(N0Ac).C(N0Ac).C,H,.  Prisms,  v.  sol. 
alcohol  and  ether,  si.  sol.  hot  water. 

[a)-0  xim -(Q)-pli  c  n  yl  hydrazide 
CHj.C(NOH).C(N,HPh)'.C,H,.    [128^].  Formed 
from  the  (a)-oxim  by  treatment  with  phenyl- 
hydrazine  (Otte  a.  Pechmann,  B.  22,  211'J). 
Crystallises  from  benzene  and  ligroin. 

(&)-Oxim-(a)-phenyl  hydrazide 
CHj.C(N  HPh).C(NOH).C.,H-,.    [131°].  Formed 
from  the  (0)-oxim  and  phenyl-hydrazine  (Otte  a. 
Pechmann,  B.         2118).     Crystallises  from 
benzene  and  ligroin. 

{a)-l' he  nyl-  li.  1/  d  razide 
CH,.C(N,HPh).CO;C,H,.     [103°].    Formed  by 
the  action  of  phenyl-hydrazine  on  the  diketone 
(Otte  a.  Pechmann,  B.  22,  2115). 

{0)-P  he  n  i/l  hydrazide 
CH,.CO.C(N,HPh).C,H,.  [117°].  Formed  by 
saponifying  ethyl-acetoacctic  ether  by  allowing 
it  to  stand  with  aqueous  KOH,  then  adding  di- 
azobenzene  chloride,  and  ppg.  by  sodium  acetate 
sjlutiou  (.Japp  a.  Klingemann,  C.  J.  53,  519  ;  B. 
21,  550  ;  A.  247,  220).  Yellow  radiating  needles 
or  prisms  (from  benzene). 

Di-phcny  I- hydrazide 
CH,.C(N.,HPh).C(N  HPh).C..H-,.  [1G2°]  (J.); 
[l(JG'-i(j9°]  (C.  a.  M.).  Fo'rmed  by  the  action 
of  phenyl-hydrazine  on  the  diketone,  on  the  (3)- 
phenyl-hydrazide,  or  on  the  (a)-oxim  (Von 
I'ecliinann,  B.  21,  1414;  Japp,  A.  247,  221; 
Chiisen  a.  Menasse,  B.  22,  528).  Yellow 
needles  (from  benzene),  sol.  cold  cone.  H.^SOj, 
forming  a  brown  solution. 

METHYL-ETHYL-KETONE  CARBOXYLIC 
ACID  r.  M,  tlii/l-\c]:To\i_Knc  Acid. 

MJTHYL-ETHYL  MALONIC  ACID 

C,  H  „0,  i.e.  CH,.CH.,.CMe(CO.,H) ,.  Mol.  w.  14G. 
[119-].    H.C.v.  07,200.    H.C'p.  072,300.  H.F. 
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236,700  (Stohmann,  Kleber,  a.  Langbein,  J.  pr. 
[2J  40,  210). 

Formation.— 1.  By  saponifying  its  ether 
which  is  obtained  by  treating  ethyl-malonic 
ether  with  Mel  and  NaOEt,  or  methyl-malonic 
ether  with  EtI  and  NaOEt  (Conrad  a.  BischolT, 

B.  13,  596;  A.  204,  146).— 2.  Together  with  a 
larger  quantity  of  the  isomeric  s-di-methyl-suc- 
cinic  acid  [194°],  by  reducing  the  anhydride  of 
di-methyl-maleio  acid  (pyrocinchonic  acid)  with 
HI  or  sodium-amalgam  (Otto  a.  Beckurts,  B.  IS, 
841). 

Prop)erties.— Prisms,  v.  sol.  water,  alcohol, 
and  ether.  At  180°  it  splits  off  CO.^  giving 
valeric  acid  CH.,.CH,.CHMe.CO.,H.  A  solution 
of  its  ammonium  salt  gives  pps.  with  FeCl^  and 
with  salts  of  Hg  and  Pb. 

Salt.  —  AgA'.  Sparingly  soluble  whito 
crystalline  pp. 

Ethyl  ether  m.k".  (208"').  S.G.  if -994. 
Oil,  sol.  alcohol  and  ether. 

METHYL-ETHYL-METHANE  v.  Butane. 

Methyl-di-ethyl-methaiie  v.  Hexane. 

Tri-methyl-ethyl-methane  v.  TccMIexane. 

METHYL  -  ETHYL  -  PENTAMETHENYLYL 
METHYL  KETONE  TRIHYDKIDE  C,„H„0  i.e. 

//CMe.CHEt 
CH3.CO.Cf         i        .  Elhyl-methyUlihydro. 
\CH,.  CH, 

penteneinetlnjl  ketone.  (210°-216^).  Formed  from 
di-methyl  butylene  diketone  dicarboxyiic  ether 
(di-acetyl-adipic  ether)  by  heating  with  EtI  and 
alcoholic  NaOEt.  Tlie  product  is  freed  from 
alcohol  by  distillation,  mixed  with  water,  and  the 
oil,  which  can  then  bo  extracted  by  ether,  hy- 
drolysed  by  boiling  alcoholic  potash  (Marshall  a. 
Perkin,  C.  J.  67,  252). 

Oxim  C,„H,,NO.  Oil. 

METHYL-ETHYL-PENTAMETHYLENE 
/CH...CHMe 

C,  H„  i.e.  CH„<      "  I         .    (124°).  Formed 

"  \CH,.CHEt 
by  heating  methyl-iodo-ethyl-pentamethylene 
(obtained  from  methyl-p)entamethylenyl-methyl 
carbinol  and  HI)  with  amorphous  phosphorus 
and  HI  at  245°  (Marshall  a.  Perkin,  jun.,  C.  J. 
57,  250).  Limpid  oil,  attacked  by  bromine  with 
diiliculty.  Kapidly  oxidised  by  boiling  dilute 
HNO,,. 

METHYL  ETHYL  OXIDE  C,H„0  i.e. 
CH,.O.C.,H..  Mol.  w.  GO.  (11°).  S.G.  g  -7252 
(Dobriner,  A.  243,  2).  S.V.  84-0  (D.).  V.D. 
2-158.  H.F.p.  68,450  (Thomsen,  Th.).  H.F.v. 
50,420. 

Formation. — 1.  By  the  action  of  Mel  on 
NaOEt  or  of  EtI  on  NaOMe  (Williamson,  P.  M. 
[3]  37,  350;  C.  J.  4,  106,  229).~2.  By  distilling 
potassium  methyl-sulphate  with  KOEt  (Chancel, 
C.  R.  31,  152).— 3.  By  the  action  of  Ag„0  on  a 
mixture  of  Mel  and  EtI  (Wurtz,  /.  1850,  563).— 
4.  Together  with  Me,0  and  Et,0  by  etherifica- 
tion  of  a  mixture  of  methyl  and  ethyl  alcohols 
by  H.,SO|  (Williamson;  cf.  Norton  a.  Prescott, 
Am.  O",  244). 

i'/Oji)e(iit'.s.— Colourless  mobile  liquid,  with 
ethereal  odour. 

METHYL-ETHYL-OXY-     v.  Oxyjiethvl- 

ETHVr,. 

METHYL-ETHYL-PHENOL  C,H,,0  i.e. 
CH3.C,,H,Et.0H.  (215°).  Prepared  by  fusing 
IJ-methyl-ethyl-benzene    sulphonic    acid  ^with 
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potash,  dissolving  the  product  in  water,  acidify- 
ing, and  extracting  with  etlier  (Mazzara,  G.  10, 
256).  Oil,  si.  sol.  water.  Gives  an  azure-blue 
colouration  with  FeCl,. 

Di-methyl-ethyl-phenol  C,H.,Me.,Et{OH) 
[6:3:1:2]  ?  [37°].  (245°).  Obtained  by  potash- 
fusion  from  the  corresponding  di-methyl-ethyl 
benzene  sulphonic  acid  (Stahl,  B.  23,  <J90).  FeCi, 
gives  an  intense  green  colour  in  alcoholic  (not  in 
aqueous)  solution. 

METHYL  -  ETHYL  -  PHENYL  -  AMINE  v. 
Amido-tolyl-ethane. 

Tri-methyl-di-ethyl-phenyl-amine  C|3H^,N 
t.c.C,Me3Et,.NH,[l:2:5:3:C:4].  (286^-290°).  S.G. 
!971.  Colourless  oil.  Obtained  by  heating  a 
mixture  of  mono-  and  di-ethyl-pseudo-cumidine 
with  an  equal  weight  of  ethyl  iodide  at  2(i0°- 
280°  for  8-10  hours  (Ruttan,  C.  J.  49,  813;  B. 
19,  2383). 

.  Salts.— B'HCl :  needles;  easily  sol.  alcohol, 
V.  si.  sol.  hot  water,  insol.  cold  water.  The 
acetate  and  sulphate  form  easily  soluble 
needles.  The  oxalate  forms  very  sparingly 
soluble  quadratic  prisms. 

AcetijlderivativeCi^M.e3'Et.i.'^'H.Ac:[182  ]; 
needles. 

DI-METH  YL  -  DI  -  ETHYL -p-VK  ENYLENE- 
DIAMINE  C,,,H,„N2  i.e.  C,Hj(NMe,)(NEt,,). 
(265°).  Prepared  by  heating  di-ethyl-p-phenyl- 
ene-diamine  with  methyl  alcohol  and  HCl  (Lipp- 
mann  a.  Fleissner,  M.  4,  788).    Light-yellow  oil. 

Di-methylo-di-iodide  B"Me2l2.  [218°]. 
Formed  by  heating  di-ethyl-amido-benzene-azo- 
di-ethyl-aniline  with  Mel.  Transparent  four- 
sided  prisms.— B 'Me.^I.^Cdl.,:  silky  needles. — 
B  'Me.^PtCl^:  orange-redneedles. — B"(MeAuClj)2: 
yellow  leaflets.— B"2MeOC„H,(NO,)3.  [235°]. 
Yellow  needles. 

Di-METHYL  ETHYL  PHOSPHATE  C^H^PO, 
i.e.  Me.EtPOj.  (203°  cor.).  S.G.  2  1-1752.  S.V. 
161-1  (Lessen,  A.  254,  74).  Formed  from 
Me.,AgPO,  and  EtI  (Weger,  A.  221,  90). 

METHYL-DI-ETHYL-PHOSPHINE  C.H.aP 
i.e.  Et.PMe.  (111°).  Formed  by  heating  tri- 
ethyl-phosphine  methylo-chloride  Et^PMeCl  at 
300°  (Colhe,  C.  J.  53,  719).  Combines  with 
sulphur  and  with  oxygen.  Forms  red  crystals 
with  CSj. 

Methylo-chloride  v.  Ethylo-chloride  of 
Di-methyl-ethyl-phosphine. 

Ethylo-iodide   v.  Tei-ethtl-phosphine 

METHYL-IODIDE. 

.  Di-methyl-ethyl-phosphine  Me.,PEt.  (84°). 
Formed  by  heating  Me  JEtHCl  (the  product  of 
the  distillation  of  its  ethylo-chloride)  with  aque- 
ous NaOH  (Collie,  C.  J.  53,  720). 

Methylo-chloride  v.  Ethylo-chloride  of 
Tei-methyl-phosphine. 

Ethylo-chloride  Me.^PEt.^Cl.  Formed 
from  Me.PEt.J,  the  product  of  the  union  of 
Etj,PMe  and  Mel.  Split  up  by  heat  into  ethylene 
and  Me.,PEtHCl  (Collie). 

METHYL  -  TRI  -  ETHYL  -  PHOSPHONIUM 
CHLORIDE  V.  Methylo-iodide  of  Tui-ethyl- 

PHOSPHINE. 

Di-methyl-di-ethyl-phosphonium  chloride  v. 

Ethylo-chloride  of  Di-victhyl-ethyl-phosphine. 

Tri-methyl-ethyl-phosphonium  chloride  v. 
Ethylo-chloride  of  Tki-uethyl-phosphine. 

METHYL-ETHYL-PINACONE    v.    Di  oxy- 

OCTAHE. 


METHYL-ETHYL-PIPERIDINE  v.  Methyl- 

ETHYL-PYRIDINE  UEXAHYDEIDE. 

METHYL-ETHYL-PROflONIC     ACID  v. 

HeXOIC  ACID. 

METHYL-ETHYL-PROPYL     ALCOHOL  v. 

Hexyl  alcohol. 

METHYL-ETHYL-PROPYL-AMINE  C,H,,N 
i.e.  C,H,NMeEt.  A  product  of  the  destructive 
distillation  of  the  methylo-hydroxide  of  ethyl- 
codeine  (Von  Gerichten  a.  Schrotter,  B.  15, 1484). 
Volatile  base,  smelling  like  trimethylamine.  — 
B'.^H^PtClg.  Long  orange  needles,  v.  sol.  water, 
si.  sol.  alcohol. 

METHYL-ETHYL-PROPYL-CARBINOL  v. 

Tcrt-HEPTYL  ALCOHOL. 

METHXL-ETHYL-PROPYLENB  v.  Hexyl- 

ENE. 

METHYL-ETHYL-PROPYL-METHANE  v. 

Heptane. 

DI-METHYL-DI-ETHYL-PYR  \ZINE 

C,„H„N,  i.e.  N^cEttSM-  J^^-ethrjl-ketine. 
(216°  cor.).  V.D.  5-63  (calc.  5  68).  Prepared 
by  reduction  of  the  oxim  of  methyl  ethyl  diketone 
(methyl  nitroso-propyl  ketone)  Me.CO.C(NOH).Et 
with  tin  and  HCl,  or  with  sodium-amalgam 
(Treadwell,  B.  14,  1461).  Colourless  oil  with 
narcotic  smell  and  alkaline  reaction.  It  is  a 
weak  poison.  Combines  with  water  forming  a 
crystalline  hydrate.  Not  affected  by  Mel,  acetic 
anhydride,  or  HI.  Bromine  added  to  its  solution 
in  HOAc  ppts.  CioHigN^Br^  as  an  unstable  yellow 
compound.  Very  dilute  potassium  permanganate 
oxidises  it  to  di-methyl-pyrazine  di-carboxylic  acid 

^■^cJcO^H^  CMe^-^"'  ^"'^^  ^^^^^ 

anhydride' (Oeconomides,  B.  19,  2524).- B'HCl. 
Large  colourless  crystals.— B'.^H.jPtCl^.  Soluble 
red  prisms. — B'AgNO^.  Crystals,  almost  insol. 
cold  water,  v.  e.  sol.  dilute  HNO3  (Treadwell,  B. 
14,  2158). 

Hydrate  B' xa.q.  [43°].  Large  prisms  (by 
sublimation).  Gives  up  its  water  in  dry  air,  be- 
coming liquid. 

METHYL-ETHYL-PYRIDINE  CsH„N  i.e. 

N^^^g^^^CEt.  (a)-Collidine.   Mol.  w.  121. 

(179°).  S.G.  2  -929  (Eichard,  Bl.  [2]  32,  488) ; 
'£2  -929  (Weidel  a.  Pick,  M.  5,  659).  S.V.  157-9 
(Kamsay).  A  base  found,  together  with  many 
others,  among  the  products  of  the  dry  distillation 
of  bones  (Anderson,  P.  M.  [4]  9,  145,  214  ;  A. 
94,  360),  of  bituminous  shale  (Greville  Williams, 
C.  J.  7,  97)  and  of  peat  (Church  a.  Owen,  P.  M. 
[4]  20,  110).  It  occurs  in  coal  tar.  Colourless 
oil,  with  unpleasant  odour.  Fumes  with  HCl. 
V.  si.  sol.  water,  separating  again  when  warmed, 
V.  sol.  alcohol,  ether,  and  oils.  Ppts.  ferric,  alu- 
minium, chromium,  and  mercurous  oxides  from 
their  salts,  but  not  manganese  and  nickel  oxides. 
Its  salts  are  deliquescent  and  gummy.  KMnO, 
oxidises  it  to  pyridine  dicarboxylic  (lutidinic) 
acid  [219°],  which  is  converted  by  heat  into 
pyridine  carboxylic  acid  [302°].— B'.,H,PIC1,. 
Orange-yellow  flakes. 

Ethylo-iodideWEil.  Oil.— 
(B'EtCl).,PtCl^.    Sparingly  soluble  crystalline  pp. 
(Anderso'n,  P.  M.  [4]  9,  221). 

'a'-CoUidine  C„H„N.  (179°-183°).  This 
base,  according  to  Oechsner  de  Coninck  (A.  Ch. 
[5]  27,  468),  accompanies  (/3)-collidine  in  the 
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product  of  the  distillation  of  cinchonine  with 
KOH.    It  is  perhaps  identical  with  (a)-collidine. 

When  '  o  '-coUidine  is  heated  with  ethylene 
chlorhi/drin  and  a  little  water  for  a  few  hours  at 
100°  combination  takes  place.  After  removing 
uneombined  collidine  and  chlorhydrin  by  shaking 
with  ether,  the  residue  is  evaporated  in  vacuo. 
PtCl  I  foi  ms  with  the  product  an  orange-yellow  pp. 
of  JC„H,,N(C,H,OH)Ci;,PtCl,.  Boiling  water  re- 
moves HCl,  fov)ning  oxethyl-o-collidine  chloro- 
platinite  JC,H,„N(C,H,0H)C1J  J'tCL.  This  forms 
brilliant  scales  (from  alcohol).  Oxethyl-a-colli- 
dine  forms  a  gold  salt,  IVAuCl,,  crystallising  in 
thin  golden  needles  (Wurtz,  Pr.  33,  450  ;  C.  B. 
95,  203  ;  Bl.  [2]  39,  530). 

Methyl-ethyl-pyridine  N.^^^:^^*^CMe. 

(&)-Collidine.  (196°).  S.G.  2  -906.'  V.D.  4-25 
(calc.  4-19).  Obtained  by  distilling  cinchonine  or 
brucine  with  KOH  (Oechsner  de  Coninck,  C.  R. 
91,  296  ;  A.  Ch.  [5]  27,  469  ;  Bl.  [2]  37,457  ;  42, 
100;  R.  T.  C.  1,  132;  cf.  Greville  Williams, 
Tr.  E.  21,  Part  2;  A.  Ch.  [3]  45,  488).  Colour- 
less, mobile,  highly  refractive  liquid,  rapidly 
turning  yellow  on  exposure  to  air.  SI.  sol.  water, 
sol.  alcohol  and  ether.  When  left  in  contact 
with  moist  air  it  takes  up  water  (1  mol.)  but 
does  not  form  a  well-delined  hydrate.  Potassium 
permanganate  oxidises  it  to  homo-nicotinic  acid 

^"^CH  CH  cinchomeronic  acid 

N^^^-^[^*-'-'^)^C.CO,H,  and  formic  acid.  It 

is  very  poisonous,  a  sub-cutaneous  injection  of 
•1  g.  paralysing  the  nerve  centres.  HI  reduces 
it  to  the  hydride  C^H^N,  and,  at  250^,  forms  a 
brown  oil  C„H|..NI|.  Sodium  in  alcohol  reduces 
it  to  the  hexahydride  C,H,.N  (175°-180°). 

Salts. — B  HCL  White  deliquescent  tables. 
-B',,H,,PtCl,.  S.  2-1  at  60°  (Pvichard,  Bl.  [2]  32, 
488).  Orange-red  powder,  converted  by  boiling 
water  into  B'.,PtCl|,  a  yellow  crystalline  powder. 
—  B'HAuCl,.'  —  B',H,Cl,3AuCl,.  —  B',,H,HgCl,. 
Minute  white  needles,  si.  sol.  water,  iusol.  alco- 
hol. 

Methyl-ethyl-pyridine  N<^^g®(.^^^CH. 

Aldehyde  collidine.    (170°).    S.G.  2  -9389  (D.). 

Occurrence. — As  acetate  in  fusel  oil  (Kriimer 
a.  Pinner,  B.  3,  77). 

Formation. —  1,  By  heating  ethylidene  chlor- 
ide with  alcoholic  or  aqueous  ammonia  for  12 
hours  at  100°  (Kriimer,  Z.  [2]  0,508;  B.  3,  202;  j 
Diirkopf,  B.  18,  920).  Ethylidene  bromide  may  | 
be  used  instead  of  the  chloride,  the  temperature  ^ 
employed  being  then  125°-140°  (Tavildaroff,  A. 
170,  12).— 2.  By  heating  an  alcoholic  solution  of 
a'dehyde-ammonia  at  120°  (Baeyer  a.  Ador,  -4. 
155, 297).  '  Para  '-collidine,  picoline,  and  lutidine 
are  also  formed  in  this  reaction  (Vohl,  J.  1870, 
807). -3.  By  distilling  aldol-ammonia  (alde- 
hydine)  (WuVtz,  Bl.  [2]  31,  433). -4.  By  heating 
glycol  with  ammonium  chloride  for  8  hours  at 
18.")°  ;  tlio  yield  being  from  15  to  20  p.c.  of  the 
theoretical  quantity  (Hofmann,  B.  17,  1905). — 5. 
By  heating  ethylene  chloride  with  ethylamine  at 
190°  (Hofmann,  B.  17,  1907).- 0.  By  heating 
paraldehyde  with  acctamide  and  P.Oj  at  100° 
(Hesekiel,  B.  18, 3091).-  7.  By  heating  aldehyde- 
ammonia  with  paraldehyde  at  220°  (Ladenburg 
a.  Diirkopf,  A.  247,  42). 


Projyertics.— Oil,  with  aromatic  odour,  insol. 
water  and  dilute  acids,  v.  sol.  alcohol  and  ether. 
Fumes  with  HCl.  Oxidised  by  KMnO,  to  methyl- 
CMe  CH 

pyridine  carboxylic  acid  N<^qjj. q^qq  jj^^CH 

and  isocinchomeronic  acid  N<^^^j^.Q^^^^'^^CH 

(Diirkopf  a.  Schlaugk,  B.  21,  294;  cf.  Wischne- 
gradsky,  B.  12,  1506).  Bromine  forms  an  oily 
compound.  Fuming  HIAq  and  amorphous 
phosijhorus  at  140°  yield  brownish-blue  prisms 
of  C,H,,NI,orC«H,,NI,  (Ladenburg,  B.  14,232). 
Sodium,  acting  on  its  alcoholic  solution,  forms  a 
hexahydride.  Heated  for  some  days  at  100'  with 
glycolic  chlorhydrin  and  a  little  water  it  forms 
oxethyl- aldehydi  ne,  of  which  the  platino- 
chloride,  (C,H,|N(C,H,OH)Cl),,PtCl„  forms 
orange  crystals  (from  dilute  alcohol).  It  may  be 
decomposed  by  H.S  ;  the  hydrochloride  produced 
would  not  crystallise,  but  it  is  converted  by  Ag,,0 
into  a  caustic  base  (Wurtz,  Pr.  33,  448). 

Salts.— B'.,H.,PtCl,,.  [180°].  Very  unstable 
trimetric  crystals.— B'HAuCl^.  [72°].  Yellow 
needles,  v.  sol.  water  (Hesekiel,  cf.  Herzig,  71/. 2, 
40t).-B'C,H_(NO,):,OH.  [157°].  Greenish- 
yellow  four-sided  tables. 

Ethylo-iodide  B'Etl.  Trimetric  tables, 
V.  sol.  water  and  alcohol.  Yields  (B'EtCl)..,PtCl, 
crystallising  in  needles  or  prisms. 

Methyl-ethyl-pyridine    N^^^^^^;  q^^CH. 

(101°).  S.G.  9  -9301.  Formed  by  heating  (o)- 
rr.ethyl-pyridine  (a-picoline)  with  EtI  at  280°- 
300°  (Ladenburg  a.  Schultz,  A.  247,  40  ;  B.  20, 
2720).  Liquid,  almost  insol.  water,  but  takes 
up  water  from  the  air.  Very  volatile  with  steam. 
Oxidised  by  KMnO,  to  pyridine  dicarboxylic 

acid  N<^J^°-^y|;^g>CH  [220°].    Sodium  re- 

duces  it,  in  alcoholic  solution,  to  a  hexahydride. 

Salts.— B',H,,PtCl„.  [174°].  Triclinic'tables, 
si.  sol.  cold,  V.  sol.  hot,  water,  insol.  alcohol. — 
B'HAuCl,.  [110°].  Yellow  needles,  si.  sol. 
water,  v.  sol.  ether-alcohol. 

Methyl-ethyl-pyridine  N<^^®;^^^CEt. 

(173°).  S.G.  2  -9353 ;  2°  -9218.  Formed  by 
heating  (a)-niethyl-pyridine  with  EtI  at  280°- 
300-,  and  separated  from  the  preceding  by  frac- 
tional distillation  (Schultz,  B.  20,  2720;  Laden- 
burg, A.  247,  46).  Colourless  hygroscopic  liijuid, 
with  unpleasant  odour,  si.  sol.  water.  Oxidised 
by    KMnO,    to    pyridine    dicarboxylic  acid 

■^•^CH^'^-  CH^^-'^*-'-^^^-  So'^'um-  abided  to 
its  alcoholic  solution,  reduces  it  to  the  corre- 
sponding hexahydride. 

Salts.— B',H,PtCl,.  [190°].  Eeddish-yellow 
plates,  si.  sol.  cold,  v.  sol.  hot,  water,  insol.  alco- 
hol.—B'HAuCl,.  [90°].  Yellow  needles,  si.  sol. 
cold,  m.  sol.  hot,  water,  v.  e.  sol.  alcohol. — 
The  phosphomoly  bdate  and  bismuth- 
iodide  are  amorphous,  the  cadmi  um  iodide 
and  p  e  r  i  o  d  i  d  e  are  oily. 

ParacoliidineC,H,,N.  (220°-230°).  Formed, 
together  with  the  collidine  boiling  at  170°,  by 
heating  aldehyde-ammonia  (Baeyer  a.  Ador,  A. 
155,307).  Liquid,  with  pungent  aromatic  odour. 
Its  salts  crystallise  with  dilliculty.  Its  ethylo- 
iodide  is  syrupy.  The  platinochloride  is  amor- 
phous. 
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Isomeride  of  collidine.— Obtained  by  the 
putrefaction  at  40°  of  pancreas  (200  g.)  mixed 
with  gelatin  (600  g.)  and  water  (10,000  g.).  After 
6  days  the  liquid  is  distilled,  first  with  H.^SO^ 
and  afterwards  with  baryta.  The  alkaline  dis- 
tillate is  neutralised  by  HCl,  evaporated  to  dry- 
ness, and  extracted  with  alcohol.  The  hydro- 
chloride of  the  base  crystallises  from  alcohol  in 
trimetric  needles.  The  free  base  is  got  by  adding 
NaOH  to  the  hydrochloride  and  shaking  with 
ether  (Nencki,  J.pr.  [2]  26,  49).— (B',HCl)2PtCl,. 
Plat  needles.  Gives  off  an  odour  of  xylene  when 
distilled.  The  base  is  not  identical  with  colli- 
dine (from  NH3  and  ethylidene  chloride),  for  it 
differs  in  odour,  in  the  crystalline  form  of  the 
platino-chloride,  and  in  being  more  soluble  in 
•water. 

Isomeride  of  collidine  C,H|,N.  (202°).  S.G. 
-  'OST).  Occurs  in  the  flesh  of  putrid  cuttle-fish 
(Oechsner  de  Coninck,  C.  E.  106,  858,  1604). 
Mobile  liquid,  v.  sol.  water,  alcohol,  and  ether. 
Absorbs  moisture  from  the  air,  becoming  brown. 
— B'HCl.  Deliquescent  radiating  masses.  — 
B'jHjPtCle.  Deep-yellow  crystals,  almost  insol. 
cold  water.  Decomposed  by  hot  water,  with  for- 
mation of  B',PtGlj,  a  pale-brown  powder. — 
B'2H,HgCl4.  Small  white  needles. -B'jH.Hg.Cls. 
Long  yellowish  needles. 

Methylo  -iodide  B'Mel.    Slender  needles. 

IsDineride  of  collidine  v.  Tbi-methyl-pye- 

IDINE. 

Di-methyl-ethyl-pyridine  CgH|^N.  Parvol- 
ine.  (199°  cor.)  (D.  a.  G.).  S.G.  2  -9419; 
^£  -9289  (D.  a.  S.). 

Formation. —  1.  By  heating  propionic  alde- 
hyde-ammonia (Waage,  M.  4,  718). — 2.  By  heat- 
ing methyl-ethyl-acrolein-ammonia  (Hoppe,  M. 
9,  643). — 3.  By  heating  propionic  aldehyde  with 
acetamide  and  P2O5  (Hesekiel,  B.  18,  3097).  — 
4.  By  heating  propionic  aldehyde-ammonia  with 
paraldehyde  in  sealed  tubes  for  10  hours  at  210° 
JDurkopf  a.  Schlaugk,  B.  21,  832).— 5.  By  heat- 
ing propionic  aldehyde-ammonia  (4  g.)  with  pro- 
pionic aldehyde  (6'5  g.)  for  6  hours  at  210° 
(Diirkopf  a.  Gottsch,  B.  23,  685). 

Properties. — Colourless  oil,  not  turned  brown 
by  light  and  air,  with  faint  and  not  unpleasant 
Bmell.  M.  sol.  cold  water,  si.  sol.  hot  water,  v. 
sol.  alcohol  and  ether.  KMnOj  oxidises  it 
to  methyl-pyridine  dicarboxylic  acid  [225°]  and 
pyridine  tricarboxylic  acid  [318°]. 

Salts.— B'^H^PtClg.  [189°].  Large  mono- 
clinic  crystals,  si.  sol.  cold  water. — B'HAuClj. 
[82°].  Glittering  lemon-yellow  spangles,  si.  sol. 
cold  water.  Not  hygroscopic.  —  B'HHg^Cl,. 
[119°].  Long  pointed  needles,  almost  insol. 
cold  water.— B'CsH2(N02)30H.  [162°].  Yellow 
plates. 

Di-methyl-ethyl-pyridine  CiiH.jN.  (217°). 
Formed,  together  with  the  preceding,  by  heating 
propionic  aldehyde-ammonia  with  propionic 
aldehyde  at  200°  (Diirkopf  a.  Gottsch,  B.  23, 
692).  Colourless  liquid,  not  affected  by  air  and 
light.  Has  a  faint  odour  of  nicotine.  V.  sol. 
alcohol  and  ether,  si.  sol.  water.  Yields  a  di- 
methyl-pyridine  carboxylic  acid  on  oxidation. 

Salts.— B'^H^PtCl,.  [above270°].  Yellowish- 
red  needles,  si.  sol.  water. — B'HAuClj.  [140°]. 
Slender  lemon-yellow  needles,  si.  sol.  water 
containing   HCl.-B'HHgClj.    [159°].  Long 


glittering  spangles  or  well-formed  mouoclinic 
crystals,  si.  sol.  cold  water. 

Di-methyl-ethyl-pyridine  C„H,3N  i.e. 

N<CMe;CH>C^*-  (187°).  S.G.  li  -916.  S. 
1'3  at  0°.  Obtained  by  the  action  of  propionic 
aldehyde  and  ammonia  on  acetoacetic  ether 
(Jaeckle,  A.  246,  45).  Formed  also  by  heating 
to  redness  a  mixture  of  potassium  di-methyl- 
ethyl-pyridine  dicarboxylate  (1  mol.)  with  lime 
(2  mols.)  (Engelmann,  4.  231,  44).  Liquid,  more 
soluble  in  cold  than  in  hot  water.  Its  solution 
has  a  very  bitter  taste.  KMnOj  oxidises  it  to 
methyl-ethyl-pyridine  carboxylic  acid  and 
uvitonic  acid. 

Salts.— B'2H,PtCl6.  [211°].  Crystalline 
pp.,  V.  sol.  hot  water  and  alcohol. — B'oH.Cr^O;. 
Crystalline  pp. — Picrate.    [120°].  Needles.' 

METHYL-ETHYL-PYRIDINE  DIHYDRIDE 
C„H,3N.  (B)-Di-hydro-collidine.  (200°-205°). 
Formed  by  heating  (j8) -collidine  with  HIAq  and 
red  phosphorus  at  140°  (Oechsner  de  Coninck, 
Bl.  [2]  42,  116). 

Methyl-ethyl-pyridine  hexahydride  CgH|,N. 
(c.  177°).  Formed  by  adding  sodium  to  an  al- 
coholic solution  of  (;8) -collidine  (Oechsner  de 
Coninck,  Bl.  [2]  42,  116). 

Methyl-ethyl-pyridine  hexahydride  CaH,.N 

i.e.  NH<;^g^Jg-^^2>CH2.  Copellidine.  (164°). 

S.G.  2  -8653  f  Y'  "8546.  Formed  from  the  col- 
lidine derived  from  aldehyde,  by  reduction  in 
alcoholic  solution  with  sodium  (Diirkopf,  B.  18, 
920  ;  Ladenburg,  A.  247,  90).  Colourless  alka- 
line liquid,  si.  sol.  water.  Its  physiological 
action  resembles  that  of  coniine,  but  is  weaker. 

Salts.— B'HCl.  [171°].  Colourless  needles, 
V.  sol.  water.— B'HBr.  [165°].  Tufts  of  needles. 
— B'HAuClj.  [104°].  Dimelric  prisms,  V.  sol.  hot 
water.— B',H,PtCl,.  [147°].  Long  yellow  needles, 
V.  e.  sol.  water. 

Acetyl  derivative  CsH,bNAc.  (254°). 
S.G.  ^  -9787  ;  ^  '966. 

Methyl-ethyl-pyridine  hexahydride 

NH<™^^-^^^>CH,.     (147°-151°).     S.G.  2 

■8550  ;  —  -8410.  Formed  by  reducing  the  cor- 
responding methyl-ethyl-pyridine  in  alcoholic 
solution  with  sodium,  the  product  being  purified 
by  means  of  its  oily  nitrosamine  (Schultz,  B.  20, 
2723  ;  Ladenburg,  A.  247,  95).  Colourless  alka- 
line liquid,  smelling  strongly  like  ammonia  and 
like  piperidine,  si.  sol.  water. 

Salt  s. — B'HCl.  Needles,  v.  e.  sol.  water  and 
alcohol. — B'HBr.  Needles. 

Methyl-ethyl-pyridine  hexahydride 

^^■xCH^^^'ch'^^™*-  Coipellidine.  (165°- 
160°).  S.G.  2  -8515  ;  ^2  -8389.  Obtained  by 
reducing  the  corresponding  methyl-ethyl-pyri- 
dine in  alcoholic  solution  with  sodium,  the 
product  being  purified  by  means  of  the  nitros- 
amine (Ladenburg  a.  Schultz,  B.  20,  2723  ;  A. 
247,  96).  Colourless,  strongly  alkaline  liquid. 
—B'HCl.  [c.  213°].  White  needles,  v.  e.  sol. 
water  and  alcohol. 

^/-Methyl-ethyl-pyridine  hexahydride 

NMe<™^*-^^=>CH2.    (c.  149°).     S.G.  2 

•8495.  Formed  by  the  action  of  Mel  on  the 
corresponding  ethyl-pyridine  hexahydride  dis- 
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BolveJ  in  MeOH,  the  product  being  distilled 
With  strong  aqueous  NaOH  (Ladenburg, 
A.  247,  71).  Liquid,  smelling  like  r-methyl- 
pyridine  hexahydride ;  si.  sol.  water.  Its 
hydrochloride  crystallises  in  small  needles. 

Di-methyl-ethyl-pyridine  hexahydride 
a,H,„N.    Parpcvoliiii:    (177°).    S.G.  J  -8028; 

•8rj42  ;  -8474.  Formed  at  the  same  time 
as  di-methyl-ethyl-pyridine  (199°),  when  pro- 
pionic aldehyde-ammonia  and  propionic  alde- 
hyde are  heated  together  at  200°.  Formed  also 
by  reducing  the  same  di-methyl-ethyl-pyridine 
by  adding  sodium  to  its  alcoholic  solution  j 
(Diirkopf  a.  Goltsch,  B.  23,  090).  Very  mobile 
colourless  liquid,  with  penetrating  odour  like 
rotten  hay,  v.  sol.  ether  and  alcohol,  si.  sol. 
water.  Strongly  alkaline  in  reaction.  — 
B'.H.CdIj.  [120°-130°].  White  sparingly 
soluble  needles  (from  hot  water). — The  hydro- 
chloride and  h  y  d  r  o  i  o  d  i  d  e  are  hygroscopic. 
Chlorides  of  gold  and  of  platinum  give  no  pp.  in 
dilute  solution,  and  oily  pps.  in  concentiated 
solutions.  Picric  acid  acts  in  like  manner. 
Di-methyl-ethyl-pyridine  hexahydride 

C„H,„N  i.e.  NMe^^j^'^^J^j^j-^CH...  v-Mdhyl- 

copcllidinc.  (105°).  V.D.  (H  =  l)  139-5  (obs.). 
S.G.  5  -8519  ;  -844.  Formed  from  methyl- 
etliyl-pyridine  hexahydride  (164°)  and  Mel  in 
the  cold  (Ladenburg  a.  Diirkopf,  B.  18,  925;  A. 
247,  90).  Strongly  alkaline  colourless  oil,  si. 
sol.  water.— B'HBr  [151°].  White  needles.— 
Picrate  [162°].    Yellow  needles. 

Metlujlo-iodide  B'Mel.  [268°].  Long 
white  needles,  m.  sol.  water  ;  v.  sol.  alcohol,  ppd. 
by  ether  from  alcoholic  solution.  With  moist 
Ag^O  it  yields  a  methylo-hydroxide  which  is 
split  up  on  distillation  into  water  and  tri-methyl- 
etbyl-pyridine. 

Mcthylo-chloride  B'MeCl.  Formed  from 
theiodide  by  shaking  with  AgCL—  (B'MeCl).,PtCl,. 
Yellow  octahedra.  —  (B'MeCl),HgCl2.  [108°j. 
Long  white  needles. 

Di-methyl-ethyl-pyridine  hexahydride 

C^H.^N  i.e.  NH<^^'J|Jg^^->CHEt.  Parpcvol- 

inc.  Ethyl-lupetidine.  (1G7°)  at  725  mm. 
Formed  by  reducing  di-methyl-ethyl-pyridine 
(187°)  in  alcoholic  solution  with  sodium  (Jaeckle, 
.4.  246,  45).  Liquid.  Gives,  in  a  dilute  alco- 
holic solution,  dark-brown  pps.  with  silver  or 
niercurous  nitrate. — B'^HIHCl^.  Orange  prisms. 
—  B'.^H^Cr.jO,.    Long  prisms. 

Tri-methyl-ethyl-pyridine  hexahydride 
C,„H,,N  i.e.  C,H,,MeNMe.  Di  metlnjl-coUidiiie 
]ic.vahydridc.  Di-mcthyl-eopcUidinc.  (172°). 
S.G.  Y  "7816.  Formed  by  distillation  of  the 
methylo-hydroxide  of  c-methyl-copellidine  (di- 
methyl -  ethyl  -  pyridine  hexahydride)  (165°) 
(Diirkopf,  B.  18,  927;  Ladenburg,  A.  247, 
94).  Colourless  alkaline  liquid,  si.  sol.  water. 
Smells  like  trimcthy Limine. — B'HAuCl Yellow 
needles  or  glistening  plates.— B'^H.^PtCl^.  [93'"]. 
Silky  yellow  needles. 

METHYL-ETHYL-PYRIDINE  CABBOXYLIC 

ACID  C,H„NO,,  i.e.  K<qcH^  CH^>*^^^- 
Formed  by  oxidising  the  corresponding  di- 
methyl-ethvl-pyridine  with  KMn'Oj  (Altar,  A. 
228,  189).^  (HA'),H,PtCl,.   [195°J.   Ked  prisms. 


Di-methyl-ethyl-pyridine  dicarboxylic  acid 

C„H,,NO,  i.e.  N<cMe:c(CO:H)><^Et- 
ine  dicarboxylic  acid.  [290°].  Obtained  by 
saponifying  its  ether  with  alcoholic  potash 
(Engelmann,  A.  231,  40).  Thick  prisms,  m.  sol. 
cold  water  and  alcohol ;  decomposed  on  fusion. 
On  distillation  with  lime  it  yields  di-methyl- 
ethyl-pyridine.— BaA'  3aq.  Plates,  v.  e.  sol. 
water. — (H.,A").,HC1  aq.  Prisms. 

EthyfcthcrEtA".  (305°-308°).  Formed 
by  passing  nitrous  acid  gas  into  an  alcoholic 
solution  of  the  dihydride.  Thick  liquid. — 
(Et.,A"),H,,PtCl„.  [139°].  Long  prisms  (from 
alcohol). 

DI  -  METHYL  -  ETHYL  -  PYRIDINE  DIHY- 
DEIDE  DICARBOXYLIC  ETHi-R  CJL.,hO,  i.e. 
T.TTT/CI\Ie:C(CO.,Et)\^.rT„.  rr  t* 
^^■\CMe:C(CO"EtK^-^^'^-  Sydroparvo  ma 
dicarboxylic  ether.  [110°].  Formed  by  boiling 
acetoacetic  ether  (45  g.)  with  propionic  aldehyde 
(10  g.)  and  alcoholic  ammonia  (Engelmann,  A. 
231,  38).  Prisms  (from  alcohol) ;  v.  c.  sol.  hot 
alcohol,  ether,  chloroform,  and  benzene. 

METHYL-ETHYL-PYRIMIDINE  C,H,„N.,  i.e. 

CEt.^^:^^®^CH.    (160°).    Formed  by  redu-' 

cing  oxy-methyl-ethyl-pyrimidine  with  zinc-dust 
(Piiiner,  B.  22,  1619).  Prisms. 

(Py.  2:3)-METHYL-EIHYL-QUIN0LINE 
/CH:CMe 

C,,H„N  i.e.  C„h/       I       [56°].    (268°  at  710 
\  N:CEt 

mm.).  Formed  by  the  action  of  propionic  alde- 
hyde and  HCl  upon  aniline  (Diebner  a.  Miller, 
B.  17,  1714).  Large  monoclinic  prisms.  V.  sol. 
alcohol,  ether,  and  benzene,  si.  sol.  water.  On 
oxidation  with  CrO.,  and  H^SO.,  it  yields  (Py.  2)- 
methvl-quinoIine-(p7/.  3)-carboxylic  acid. 

Salts.-B'.,H.,Cl.,PtClj :  fine  yellow  needles. 
—Picrate  B'C„H,(N0,)30H  :  yellow  crystals.  - 
B'..H.,Cr.,0, :  small  yellowish-brown  prisms. 

'  Methylo-iodide  B'Mel:  [196 '];  yellow 
needles,  insol.  ether. 

{B.  2)-Methyl-(P2/.  3)-ethyl-quinoline 
/CH:CH 

C„H3(CH3)<        I  .  Ethijl-toluqiii7iolin&. 

\  N:C(C„IL) 
[60°].  (270°  at  718  mm.).  Formed  by  heating 
its  {Py.  2)-carboxylic  acid  (Harz,  B.  18,  3395). 
White  needles.  V.  sol.  ether  or  petroleum- 
ether.  Yields  on  oxidation  ethyl-quinoline 
carboxylic  acid  (Daniel,  B.  23,  2267). 

Salts. — B'HCl'  :  small  white  concentrio 
crystals. — B'HNO,"  :  fine  white  needles.  — 
B',H,SO,'*  :  colourless  crystals.— B',,H,CLPtCl/. 
fine  orange  needles,  sol.  hot  water,  sparingly 
incold.— B'C„H,,(NO,,),OH:  [244°];  very  sparingly 
soluble  yellow  microscopic  crystals. 

(B.  i-Py.  2)-Di-methyl-(P?/.  3)-ethyl-quinoI- 
/CH:C(CH,) 
ine  C.BJCBX        1         •    [44°]-    (280°  at 

\  N:C(CH,) 
717  mm.).  Formed  by  the  action  of  propionic 
aldehyde  and  HCl  upon  o-toluidine  (Harz,  B.  18, 
3400).  Large  colourless  monoclinic  crystals. 
It  is  reduced  by  tin  and  HCl  to  a  tetra-hydride, 
which  is  a  yellowish  oil  of  boiling-point  275°  at 
724  mm.  Yields  methyl-ethyl-quinoline  (B.  4)- 
carboxylic  acid  on  oxidation. 
I       Salts. -B'HCl'' ;  easily  soluble  fine  colour- 
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less  needles.  —  B'HI"  ;  very  long  colourless 
needles,  v.  sol.  hot  water,  very  sparingly  in  cold. 
—  B',H,CLPtClj :  large  plates.— B'C,H,(N0,)30H : 
[187^]  ;  nearly  insoluble  yellow  needles. 

Mcthylo-iodide  B'Mel  2aq:  white  needles. 
Gives  (B'MeCljjPtClj :  small  glistening  orange- 
red  needles. 

(B.  lor3   Py.  2)-Di-methyl-(P!/.  3)-ethyI- 


quinoline  C|jH3(CH: 


< 


CH:C(CHa) 

I 

N:C(C,H,) 


[41°].  (288°- 


292°  at  720  mm.).  Formed  by  the  action  of  pro- 
pionic aldehyde  and  HCl  upon  ?)i-toluidine 
(Harz,  B.  18,  3397).  Colourless  trimetric  hexa- 
gonal plates.  It  is  reduced  by  tin  and  HCl  to  a 
letrahydride,  which  is  a  colourless  oil  of  boiling- 
point  282°-285°  at  720  mm. 

Salts. — B'HCl"  :  easily  soluble  colourless 
prisms. — B'HI"  :  long  colourless  needles,  soluble 
in  hot  water,  very  sparingly  soluble  in  cold. — 
B'jH.Cl.^PtCl^  2aq  :  orange  plates  or  fine  need'es, 
si.  sol.  cold  water.— B'C,H,(N0,)30H :  [220°]; 
yellow  needles,  sol.  hot  alcohol,  nearly  insol. 
water. 

Methylo-iodidc  B'Mel  aq  :  yellow  needles, 
V.  sol.  hot  water ;  gives  (B'MeCl)2PtCl4 ;  small 
glistening  orange-red  crystals. 

(B.  2-Py.  2)-Di-methyl-(P2/.  8)-ethyl-quinol- 
XH:C(CH3) 

ine  C,H3(CH3)<        |  [54°].     (288°  at 

\  N:C(C,H,) 
720  mm.).  Prepared  by  adding  propionic  alde- 
hyde (GO  g.)  to  a  cooled  mixture  of  p-toluidine 
(50  g.)  and  strong  HCl  (90  g.),  finally  heating  for 
a  short  time  on  the  water-bath.  White  trime- 
tric ciystals.  Sparingly  volatile  with  steam.  V. 
Bol.  alcohol,  ether,  and  benzene,  insol.  water. 
It  is  reduced  by  tin  and  HCl  to  a  tetra-hydride 
(286°).  It  combines  with  bromine,  forming  a 
dibromide,  which  crystallises  in  yellow  needles 
[91°].  By  CrOa  and  dilute  H.SO^  it  is  oxidised 
to  (B.  2)-methyl-(P2/.  3)-ethyr-quinoline  {Py.  2)- 
carboxylic  acid. 

Salts. — B'HCl:  syrup,  which  slowly  crys- 
tallises.— B'HBr  :  easily  soluble  white  silky 
needles. — B'HI  :  long  colourless  needles,  v. 
Bol.  hot  water,  sparingly  in  cold.— B'^H.^Cr.^O, : 
sparingly  soluble  red  needles. — B'^HjCl^PtClj  2aq : 
orange-red  needles.  [208°]  (Jungmann,  B.  23, 
2273).— B'C,H,(N02)30H  :  [177°] ;  small  yellow 
needles. 

Methylo-iodide  B'Mel  aq  :  [218°] ;  mono- 
clinic  yellow  crystals. 

Methylo-chloride  B'MeCl,  colourless 
soluble  needles.— (B  MeCl).,PtClj. 

Ethylo-iodide  B'Etl  ^aq  :  [114°]  ;  small 
yellow  crystals. — (B'EtCO.PtCljaq:  glistening 
crystals  (Harz,  B.  18,  3384). 

References. — Amido-,  Di-bromo-,  Nitro-,  and 

0XY-METH\L-ETHYL-QUIN0L1NES. 

(B.   2,4    Py.   2)-TH-methyl-(Pi/.  3)-ethyl- 

quinoline  C,H,(CH3),<^^;^^^^  [62°].  (291°). 

Formed  from  (1, 3, 4)-xylidine,  propionic  aldehyde 
and  HCl  (Waldbott,  B.  23,  2270).  Triclinic  tables 
(from  alcohol) ;  gives  on  oxidation  {B.  2,  Py.  3)- 
di- methyl -(Py.  3) -ethyl-quinoline-(P.  4)-earb- 
oxylio  acid  [183°].— B',H,PtCl^ —B'HCl  3aq.— 
BH.^SOj.  Monoclinic  crystals. —B'H^Cr.O;.— 
B'HNOj.     Monoclinic  crystals  (from  alcohol- 


ether).  —  B'C„H,(NO,),OH.  [183°].  Yellow 
needles. 

Mcthylo-iodide  B'lslel.  Needles. 

(Py.  2,4)-MethyI-ethyl-quinoline  dihydride 

C,H^<^jJ^^-^g^.    (255°).    Formed  by  heating 

methyl-ethyl-indole  with  MeOH  and  Mel  for  15 
hours  at  120°  (Fischer  a.  Steche,  A.  242,  363). 
Oil,  forming  very  soluble  salts. 

P2/.(2,3)-Methyl-ethyl-quinolinetetrahydride 
.CH,..CHMe 


(262°  at  720 


C,„H,.N  i.e.  C,h/  I 

\NH.  CHEt 

mm.).  Formed  by  reduction  of  {Py.  2:3)-methyl- 
ethyl-quinoline  with  tin  and  HCl  (Duebner  a. 
Miller,  B.  17,  1716).  Colourless  liquid.  Fe.Gl^ 
gives  a  red  colouration. — B'HCl :  sparingly  soluble 
colourless  concentric  needles. 

{Py.  3,4)  -  Methyl  -  ethyl  -  quinoline  tetra- 
/CH...CH.. 
hydride    C,„H,.,NEt    i.e.    C,h/  | 

\NEt.CHMe 
(256°).  Obtained  by  reducing  {Py.  3)-methyl- 
quino'ine  ethylo-iodide  with  tin  and  hydrochloric 
acid  (Moller,  A.  242,  321).  Colourless  liquid.— 
B'^Hjl'tClg.  Bed  granular  crystals,  decomposed 
by  boiling  water. 

Methylo-iodide  B'Mel.  [187°].  Not 
acted  on  by  KOHAq. 

{Py.  2,3,4)  -  Di  -  methyl  -  ethyl  -  quinoline  di- 
/CH^CMe 
hydride    C,3H„N     i.e.    C,h/  | 

\NEt  — CHMe 
(256°  i.V.).  Formed  by  heating  methyl  ketole 
(methyl-indole)  with  ethyl  alcohol  and  ethyl 
iodide  for  15  hours  at  100°  (E.  Fischer  a.  Steche, 
A.  242,  360;  B.  20,  2200).  Oil.  The  salts  are 
v.  sol.  water. 

Methylo-iodide  B'Mel.  [189°].  Colour- 
less ci'ystals  ;  sol.  water  and  alcohol. 

Di  -  methyl  -  ethyl  -  quinoline  dihydride 
C,3H,,N.  (255°  i.V.)  at  750  mm.  Formed  by 
heating  methyl  -  ethyl  -  ketole  (methyl  -  ethyl- 
indole)  (1  pt.)  with  Mel  (2  pts.)  and  MeOH(l  pt.) 
at  120°  (F.  a.  S.). 

{B.  4 ;  Py.  2)-Di-methyl-(P;/.3)-ethyl-quinol- 
/CH,.CHMe 
ine  tetrahydride  C^HjMe/       |        .  (275°) 
^NH.CHEt 

at  724  mm.  Obtained  by  reducing  the  corre- 
sponding di-methyl-ethyl-quinoline  with  tin  and 
HCl  (Harz,  B.  18,  3400).  Yellowish  oil;  sparingly 
volatile  with  steam. 

{B.S2  Py.  2)-Di-methyI-(P)/.3)-ethyl-quinol- 
.CH  .CHMe 


ine  letrahydride  C„H3Me 


(c.  284°) 


\nH  .CHEt 
at  720  mm.  Obtained  by  reducing  the  corre- 
sponding di-methyl-ethyl-quinoline  with  tin  and 
HCl  (Harz).  Oil. 

{B.  2 ;  Py.  2)-Di-methyl-(P)/.3)-ethyl  quinoline 
.CH.„CH(CH3) 


tetrahydride 


C,H,(CH3)/     '\    '  .(28G° 
\NH.CH(C.^,) 
at  720  mm.).  Formed  by  reduction  of  di-methyl- 
ethyl-quinoline  with  tin  and  HCl  (Harz,  B.  18, 
3387).    Colourless  refractive  fluid. 

Salts. — B'HCl:  colourless  needles;  si.  sol. 
cold  water. — B'.BXl.^PtClj  2aq  :  brown  plates. 

Nitrosamiue  C,3H|sN(N0)  :  crystalline 
solid  ;  sparingly  volatile  with  steam. 
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(B.  2-P)/.  2:l)-Tri-methyl-(P//.  3)-ethyl-quin- 


oline  tetrahydride  C^H^(CHa) 


CH,  —  CH{CH3) 


[216°].  Formed  by 


^N(CH,).CH(C„H,) 
(27.5°-280°  at  720  mm.).  Oil.  Formed  by 
heating  (/?.  2  -  Pi/.  2)  -  di-methyl  -  (Pij.'S)  -  ethyl  - 
quino!ine  tetrahydride  with  methyl  iodide. — 
B  „H,Cl,PtCl,  2afi :  need!es  (Harz,  B.  18,  3388). 

'{'H.'2,l;  ]>!/.  2)-Tri-methyl-(P//.  3)-ethyl- 
quinoline  tetrahydride  C|  |}L,|N.  (288°).  Formed 
by  Inducing  the  corresponding  tri-methyl-ethyl- 
qiiino'ine  (Waldbott,  B.  23,  2272).  Oil.  — 
B'C  H  ,(NO„),OH  ri4(j°]. 

(■/;."  2)  - 1«  ETHYL  -  (/'//.  3)  -  ETHYL  -  QUINOL  - 
INE  CARBOXYLIC  ACID 
/CH:C(CO,H) 
C„H,(CH,)<       I  .    [113°].    Formed  by 

\n  :  C(C.H,) 
oxidation  of  (C.  2-I'ij.  2)  di-methyl-(P)/.  3)-ethyl- 
qnino  ine  with  CrO.,  and  dilute  H  SO,  (Harz,  B. 
1 8,  331)2  ;  Daniel,  B.  23, 2260).  Triclinia  needles, 
prisms,  or  plates  (containing  aq).  Sol.  water 
and  alcohol.  Yields  on  distillation  methyl- 
ethyl-quinoline  [G0°]. 

Salts.-  A'Na3aq  :  easily  soluble  glistening 
crysta's. — A'Ag  :  granular  powder.— A'._,Ba ',a(| : 
soluble  needles.— A'.,Cu :  niicrocrystallinebluepp. 

Ethyl  ether  EtA'aaq.  [i70°-ltlO°].  De- 
composed on  fusion  (Harz,  B.  18,  3304). 

Methyl- ethyl -quinoline   (B.  4)-carboxylic 
,CH:CMe 
acid  C0.,H.C^H3<        |  . 

\  N:CEt 

oxidation  of  {B.  4,  Pij.  2)-Di-methyl-(P)/.  3)- 
ethyl-quinoline  (Miller  a.  Daniel,  B.  23,  22CG). 
Insol.  water,  si.  sol.  cold  alcohol.  Gives  on  dis- 
tillation methyl-ethyl-quinoline  [50']. —  l>aA'.,  'ail. 

{B.  2  ;  Pij.  2)-Di-methyl-(P;/.  3)-ethyl-quin- 
oVne  (B.  4)-carboxylic  acid  C,jH,.NO^  i.e. 

CMe:CH  C  CH:CMe      riQQOi      t7  ax, 

CH.C(CO,H).C.N  :CEf 

oxidising  (P.  2,4 ;  Pij.  2)-tri-methyl-(Pf/.  3)-ethyl- 
quinoline  by  CrO.,  and  H  SOj  (Jungmann,  B.  23, 
2273).  Needles  (from  alcohol),  v.  e.  sol.  alcohol 
and  water,  si.  sol.  benzene.  On  dry  distillation 
it  gives  CO,  and  (P.  2  ;  Pij.  2)-di-methyl-(P2/.  3)- 
ethyl-<iuinoline  (2")4°). 

(7;.  2)-METHYL-(Pj/.3)-ETHYL-QUIN0LINE 
CARBOXYLIC  ALDEHYDE  C^Hi^NO  i.e. 
XH:C.CHO 

C„H,Mc<       I  .     [57°].    (above  300°). 

\n  :  CEt 

Formed,  in  small  quantity,  in  the  preparation  of 
the  preceding  acid  (Harz,  P.  18,  3397).  Large 
triuietric  prisms  (from  ether),  not  very  volatile 
with  steam.  Reduces  ammoniacal  AgNO;,.  Ag,0 
oxidises  it  to  the  corresponding  acid  (Daniel,  B. 
23,  2207). 

( />'.  2  -  P,i.  2)  -  DI  -  METHYL  -  (Py.  3)  -  ETHYL- 
QUINOLINE  STJLPHONIC  ACID  C.^H,  ,N(S0,H). 
1  above  2110°].  Formed  by  heating  di-methyl- 
ethyl-ijuinoline  with  fuming  sulphuric  acid  (20 
p.c.  SO,)  (Harz,  P.  18,  33s<)).  White  silky 
scales  or  thick  triinetric  crystals.  Easily  soluble 
in  hot  water,  sparingly  iu  cold ;  insol.  strong 
alcohol. 

Salts. — A'.^Baaq:  easily  soluble  white 
needles.— A'|H..rb  Oaq  :  easily  soluble  needles. 

METHYL-fitl  ETriYL-RESORCIN 
C,;\IcKl,(OH)...  [144°].  Obtained  by  heating  with 
HCl  its  mono-ethyl  derivative  C„MeEt,(OH)(OEl) 


which  is  formed,  together  with  the  di  ethyl  ether 
of  orcin,  by  treating  orcin  with  EtI  and  KOH 
(Herzig  a.  Zeisel,  M.  11,  318).  Needles,  insol. 
water,  v.  sol.  ether.  Neutralises  only  1  mol. 
NaOH. 

Acetyl  derivative  C,MeEt,(OAc)(OH). 
[c.  73°].    Monoclinic  needles. 

METHYL  TRI-ETHYL  SILICATE  C.H^SiO, 
i.e.  MeEt.SiO,.  (150=).  S.G.  ^  -'M.).  'Formed 
from  MeO.SiCl,  by  the  action  of  EtOH  (Friedel 
a.  Crafts,  A.  C'h.  [4]  9,  32). 

Di-methyl  di-ethyl  silicate  Me.,Et,SiO,. 
(143°-140°).  V.D.  0-18  (calc.  G-23).  S.G".  '-^  i-004. 
Formed  from  MeOH  and  Et.SiO,.  Formed  a' so 
by  the  action  of  EtOH  on  (MeO)..SiCl.,.  Liquid. 

Tri-methyl  ethyl  silicate  Me.EtSiO,.  (134°). 
S.G.  ^1  1-023.  Formed  from  ■(MeO),SiCl  and 
EtOH. 

METHYL  ETHYL  STIBONIUM  SALTS  v.An- 
TiJioN'Y,  vol.  i.  p.  294. 

MEfHYL-ETHYL-SUCCINIC  ACID 

C.n,,0,  i.e.  CO,H.CHEt.CHMe.CO,H.  [lG8-5°].- 
Formed  by  the  action  of  H  SO,  on  pentane 
tricarboxylic  ether  (BischolT  a.  Walden,  P.  22, 
1817).  It  is  accompanied  by  the  isomerio 
'  meso  '  acid  [88°]  (Bischoff  a.  Mintz,  P.  23,  047). 
The  same  acid  [1C0°J  appears  to  be  formed 
in  small  quantities  in  the  saponification  of 
ClI,.CO.CMe(CO,Et).CHEt.CO.,Et  w  th  HCl 
(Young,  C.  J.  43^  ISO).    White*  crystals. 

Di-methyl-ethyl-succinic  acid  C^H,|Oj  i.e, 
CO,,H.CHEt.CMe,.CO,H.  Formed  by  the  action 
of  H^SOj  on  the  product  of  the  action  of  a-bromo- 
isobutyric  ether  on  sodium  ethyl-malonic  ether 
(Bischoff  a.  IMintz,  P.  23,  G51).  It  occurs  in  two 
varieties,  one  melting  at  03°  the  other  at  105  \ 

DI-MEIHYL-DI-ETH^L-SULPHAMIDE 

C,H„N,SO,  i.e.  0,S<^^^^^-  .    (229°).  Formed 

by  the  action  of  di-ethyl-amine  on  di-methyl- 
amido-sulijhonic  chloride,  or  of  di  methyl-amine 
on  di-ethyl-amido-sulphonic  chloride  (Behrend, 
P.  15,  1010  ;  A.  222,  125,  13G).  Volatile  with 
steam.  Heavy  oil.  Insol.  water,  sol.  alcohol, 
ether,  and  benzene. 

METHYL  ETHYL  SULPHIDE  C  H,S  i.e. 
Me.S.Et.  (07°  i.V.).  S.G.  -li  -837.  V.D.  2-01 
(calc.  2-03).  Formed  by  distilling  an  alcoholic 
solution  of  NaSEt  with  Mel  (Kruger,  J.  pr.  [2] 
14,  193 ;  Claesson,  J.  pr.  [2]  15,  174  ;  P.  20, 
3413).  Occurs  also  among  the  products  obtained 
by  heating  di-thio-phosphoric  ether  Et,PO,S, 
with  MeOH  at  150°  (Carius,  A.  119,  313  ;  120; 
01).  Liquid,  with  unpleasant  odour.  Yields 
ethane  sulphonic  acid  on  oxidation  with  UNO,. 
-  EtSMeHgCl,, :  lamina3  (C.).— (EtSMe),,HgI,. 
Yellow  crystalline  powder. 

Methylo-iodide  EtSMeJ  v.  Di-metu\l- 
suLPiiiDE  cthylo-iodidc. 

Ethylo-iodide  Et^SMel  v.  Mcthylo-com- 
pounds  of  Di-ETnYL-suLPiiiDE,  vol.  ii.  p.  510. 

METHYL  -  ETHYL  -  SULPHONAMlDii  v. 
Methyl- ETHYL-sr  i,phamii>e. 

METHYL  ETHYL  SULPHONE  C.II.SO,  i.e. 
MeEtSO,.  [3i;"].  Formed  by  oxidising  MeSEt 
with  KMnO^  (Beckmann,  /.  pr.  [2]  17,  455). 
Formed  also  by  heating  C.,H,.SO,.CH.,.CO,H  to 
190°  (Otto,  P.  21,  993).  White  need.es  (from 
ether).  V.  sol.  water,  alcohol,  benzene,  chloro- 
form, and  strong  acids.  SI.  sol.  CS^  and  ether. 
Not  affected  by  reducing  agents. 
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METHYL  ETHYL  SULPHONE  CAEBOXY- 
LIC  ACID  C^H,SO,i.e.  Et.SO,.CH.,.CO.,H.  Elhyl- 
sulphono -acetic  acid.  Obtained  by  saponifying 
its  ether  with  cold  cone.  KOHAq.  Formed  also 
by  oxidising  the  barium  salt  o£  the  ethyl  deriva- 
tive of  thioglycollic  acid  with  KMnO^  (Claesson, 
Bl.  [2]  23,  447).  Thick  colourless  syrup.  At 
190°  it  splits  up  into  CO.^  and  methyl  ethyl 
sulphone  [3C°J.  Bromine  added  to  its  aqueous 
solution  gives  a  di-bromo-methyl-ethyl-sulphone. 
Zinc  and  HCl  reduce  it  to  ethyl  mercaptan. 

Salts. — NaA'.  Pearly  plates,  v.  si.  sol.  hot 
alcohol,  V.  sol.  water. — KA'.  Small  tables  (from 
alcohol). — BaA'j.  Nodules. — CuA'j  2aq.  Broad 
tables. 

Ethyl  ether  EtA'.  Formed  by  the  action 
of  chloro-acetio  ether  on  sodium  ethane-sulphin- 
ate  (Claesson,  J.  pr.  [2]  15,  223  ;  Otto,  B.  21, 
993).  Oil. 

METHYL-ETHYL-THIAZOLE 

<CcH'cMeM-    (^^1°  J'o^ed  by  the 

action  of  thiopropionamide  on  chloro-acetone  in 
alcoholic  solution  (Hubaclier,  A.  259,  230). 
Liquid,  smelling  like  pyridine,  miscible  with 
alcohol,  insol.  hot  water,  si.  sol.  cold  water. — 
B'^H.PtCl,.  [177^]. 

METHYL  ETHYL  DITHIOCARBONATE  v. 
Ethyl  thiocarbonates,  vol.  ii.  p.  521. 

METHYL-EIHYL-THIO-UREA  C^H,„N,S  i.e. 
NHMe.CS.NHEt.  [54°].  Formed  by  addition 
of  methylamine  to  ethyl  thio-carbimide  (Hof- 
mann,  B.  1,  27 ;  Z.  1868,  655).  Fine  crystals, 
sol.  water,  alcohol,  and  HClAq. 

Methyl-di-ethyl-tliio-;)/-urea  C^H^N.^S  i.e. 
NHEt.C(SMe):NEt.  Formed  from  di-ethyl-thio- 
urea  and  Mel  (Noah,  B.  23,  2196).  Oil.  With 
alcoholic  NH^  at  100°  it  yields  di-ethyl-guanidine 
and  MeSH.— B'HL— B'C,H2(NO.,)36h.  [116°]. 
— B'.,H,PtClj :  lamina;. 

METHYL-ETHYL-TOLUQUINOLINE  v.  Di- 

METHVL-ETHYL-QUINOLINE. 

METHYL-ETHYL-UREA  C,H|„N,0  i.e. 
NHMe.GO.NHEt.  [53°].  (267°)  (Wurtz,  Bip. 
chim.  pure,  4,  199).  [92°-112°]  (Schreiner). 
Formed  from  methylamine  and  cyanic  ether 
(Wurtz).  When  methylamine  acts  on  ethyl- 
carbamic  ether  there  is  formed  a  methyl-ethyl- 
urea  which  melts  at  105^  and  solidifies  again  at 
101°.  When,  on  the  other  hand,  ethylamine 
acts  on  methyl -carbamic  ether  the  methyl-ethyl- 
urea  which  is  produced  melts  at  75°  and  solidi- 
fies again  at  72°  (Schreiner,  J.  pr.  [2]  22,  360). 
After  frequent  meltings  and  solidifyings,  both 
these  forms  begin  to  melt  at  92°  and  end  at 
112°. 

METHYL-EUGETIC  ACID  v.  Methyl  deriva- 
tive of  EUOETIC  ACID. 

M  ETHYL-ISO-FERULIC  ACID  «.  Iso  Feedlic 
ACID  and  the  dimethyl  derivative  of  CiTFEic 
ACID,  vol.  i.  p.  659. 

METHYL  -  FLAVOLINIUM  HYDRATE  v. 
methrjlo-hydrate  of  (Py.  3;l)-PHENyL-METHYL- 
QUiNOLiNE  (flavolinc). 

METHYL-FLUORESCEIN  v.  so-called  '  homo- 
fluorcscc'in,''  vol.  ii.  p.  558. 

METHYL  FLUORIDE  CH.F.  V.D.  1-22 
(calc.  1-19).  S.  1-66  at  15°  (D.  a.  P.).  Formed, 
together  with  Me.,0,  by  the  action  of  KF  on 
KMeSOj  (Dumas  a'.  Peligot,  A.  15,  59).  Formed 
also,  in  small  quantity,  together  with  NMCj,  by 


heating  NMe^F  at  180°  in  vacm  (Lawson  a. 
Collie,  C.  J.  53,  628  ;  55,  110).  Prepared  by  the 
action  of  Mel  upon  silver  fluoride  (Moissan  a. 
Meslans,  C.  B.  107,  1155).  Gas,  si.  sol.  water, 
V.  sol.  alcohol  and  Mel.  Liquefied  by  a  pressure 
of  30  atmospheres.  It  burns  with  a  blue  flame, 
yielding  HF.  Saponified  with  difficulty  by  heat- 
ing in  sealed  tubes  with  water  or  dilute  aqueous 
KOH  at  120°.  In  the  presence  of  a  little  water 
it  forms  a  crystalline  hydrate,  decomposing  at 
18-8°  (Villard,  C.  B.  Ill,  184).  Chlorine,  acting 
upon  it  in  sunlight,  forms  CH.^CIF,  a  gas  which 
is  decomposed  by  water,  and  is  hardly  inflam- 
mable. 

METHYL-FORMAMIDE  v.  Formamide  in 
the  article  on  Formic  acid. 

Di-methyl-formamidine  C^HsN^  i.e. 
NMe^.CH:NH.  F arm -imid-di- methyl -amide. 
Formed  by  the  action  of  an  alcoholic  solution  of 
di-methyl-amine  on  the  hydrochloride  of  form- 
imido-ether  (Pinner,  B.  16,  1650).— B'HCl : 
thick  prisms,  [169°],  v.  sol.  water  and  alcohol. 

s-Di-methyl-formamidine  NHMe.CH:NMe. 
Form-meth.yl-imid-mcthyl-amide.  Formed  by 
the  action  of  an  alcoholic  solution  of  methyl- 
amine on  the  hydrochloride  of  formimido-ether 
NH:CH.OEt.— B'..H..Cl.,PtClj :  short  red  prisms, 
[172°]  (Pinner,  B.  16,  358,  1648). 

METHYL-FORMANILIDE  v.  Formic  acid. 

DI-METHYL-FUMARIC  ACID  v.  Di-methyl- 

MALEIC  ACID. 

METHYL-FURFURALDEHYDE  C,H,0..  i.e. 
CjH,Me0.CH0.  Methyl-furfurol.  (187°  i.V.). 
S.  3'3.  Appears  to  accompany  furfuraldehyde 
in  the  product  of  the  dry  distillation  of  wood 
(Hill,  B.  22,  607).  Formed  also  by  distilling 
isodulcite  with  dilute  H.,SO|  (Maquenne,  C.  B. 
109,  604).  According  to"  Bieler  a.  Tollens  (A. 
258,  110  ;  B.  22,  3082)  fueusol  or  fucus  aldehyde 
(q.v.)  is  a  mixture  of  furfuraldehyde  and  methyl- 
furfuraldehyde.  Combines  with  NaHSO^.  Aque- 
ous ammonia  converts  it  into  crystalline  methyl- 
furfuramide  N2(C,HsO)3  [87°].  Yields,  on  oxida- 
tion, methyl-pyromucic  acid  C^H^Os  [109°].  E^- 
duces  Ag._,0.  Gives  Schiff's  reaction  with  rosani- 
line  and  SO.,.  Its  phenyl-hydrazide  is  liquid 
With  resorcin  and  HCl  it  yields  an  orange- 
yellow  condensation-product.  Pyrogallol  and 
HCl  form  a  crimson  compound.  Paper  moist- 
ened with  aniline  acetate  is  coloured  yellow,  and 
finally  deep  orange-red  by  an  aqueous  solution 
of  methyl-furfuraldehyde. 

(oo)-DI-METHYL.FURFURANE  C,H,0  i.e. 

.CMe:CH 
0<         I    .  (94°). 
\CMe:CH 

Formation. — 1.  By  dry  distillation  of  pyro- 
tritaric  or  carbopyrotritaric  acid  ;  the  yield  being 
5-7  p.c.  —  2.  By  distilling  acetonyl-acetone 
CH3.C0.CH„.CHj.C0.CH,  with  ZnCL  ;  the  yield 
being  25  p.c.  (Dietrich,  B.  20,  1085).— 3.  Occurs 
also  in  the  product  obtained  by  distilling  sugar 
(1  pt.)  withlime(3pts.)  (E.  Fischer  a.  Laycock,i?. 
22,  101). 

Pro^jcriics.— Colourless  mobile  very  volatile 
liquid  of  characteristic  odour.  Insol.  water ; 
miscible  with  other  solvents.  Does  not  react 
with  phenyl-hydrazine.  By  PCI,  or  POCl.,  it  is 
resinified.  By  heating  with  acidified  water  it  is 
converted  back  into  acetonyl-acetone. 
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METHYL-FURFURANE  CARBOXYIIC  ACID 

V.  Mk nivii-pvnoincu.'  acid. 

Di-methyl-furfurane  carboxylic  acid  v.  PvRO- 

TRITAKKJ  ALII) 

Di-methyl-furfurane  dicarboxylic  acid 

C(CO„H).C(CO..H) 
C,H„0,  i.e.  II      '     II  (Knorr ;  cf.  Fittig, 

die.  0.  CMe 
n.  18,  3410).  Carbopijrotritaric  acid.  [230']. 
I'oniicd  by  boiling  diacetyl-succinic  ether  for  a 
long  time  with  dilute  H.,SO,  (Harrow,  C.  J.  33, 
i->r>  \  .-1. -201,  U>2).  Formed  also  by  the  action 
of  fuming  HCl  on  acetonyl-aceto-acetic  ether  j 
CH,.CO.CII.,.CH(CO.JSt).CO.CH,  (Paal,  B.  17, 
27G5). 

Properties. — Needles  (by  sublimation),  m. 
sol.  liot  water,  v.  sol.  alcohol  and  ether,  volatile 
with  steam.  On  heating  above  its  melting-point 
it  is  decomposed  into  C0._,  and  di-mcthyl-furfur-  [ 
line  carboxylic  acid  (pyrotritaric  acid).  Potash- 
fusion  yields  acetic  and  succinic  acids. 

Salts.  —  KoA"  :  silky  needles. — BaA". — 
k'^.A" :  white  pp.  —  HAgA" ;  slender  white 
needles. 

Mono-methyl  ether  MeHA".  [129°]. 
Formed  by  leaving  a  mixture  of  the  di-methyl 
ether  (1  pt.)  and  fuming  HCIAq  (10  pts.)  to 
stand  in  the  summer-time  (K.  a.  C).  Slender 
needles. — AgMeA".  Ppd.  by  adding  ammoniacal 
AgNOj  to  a  solution  of  MeHA". 

Di-mcthijl  ether  Me,A".  [64°].  (258°). 
From  AgA"  and  Mel  at  100'^  under  pressure 
(Knorr  a.  Cavallo,  B.  22,  155).  Snow-white 
crystals,  v.  sol.  alcohol,  ether,  chloroform,  and 
benzene,  v.  si.  sol.  water,  dilute  acids,  and 
alkalis. 

Methi/l  ethyl  ether  MeEtA".  (208"). 
I'roni  .\gMeA"  and  EtI,  or  from  AgEtA''  and 
Mel  (K.  a.  C).  The  identity  of  the  ethers  pre- 
l)arc<l  in  these  two  ways  shows  that  the  carboxyls 
are  similarly  situated  in  the  molecule  of  di- 
methyl-furfurane  di-carboxylic  acid.  MeEtA" 
exliibits  blue  fluorescence.  With  HCl  it  yields 
11.  A",  and  the  ethers  Me  A"  and  Et.A". 

'  Mono-ethyl  ether  EtHA"'.  [83°]. 
Formed  by  heating  di-acetyl-succinic  ether  at 
2,10^,  or  by  allowing  it  to  stand  with  cone. 
HCL\q  for  some  hours  in  the  cold  (Knorr,  Jjf.  17, 
28(13).  Formed  also  from  AgHA"  and  EtI  i 
(Harrow).  Flat  glistening  needles,  v.  sol.  alco-  ' 
licil  and  ether,  si.  so!,  water.  May  be  distilled. 
A^;EtA".  Bulky  white  pp.  (Knorr  a.  Cavallo,  B. 
22,  151). 

D i-et  h  yl  ethe r  Et.A".  (275°)  at  735  mm.  I 
Formed  by  dissolving  di-acetyl-succinic  ether  in 
cold  H.^SO,,  or  by  heating  it  with  cone,  phos- 
jihoric  acid  (Knorr).  Formed  also,  together 
with  pyrotritaric  and  iso-carbo-pyrotritaric 
ethers,  by  heating  diacetyl-succinic  ether  at 
175°  (Knorr,  B.  22,  158).  Oil.  Does  not  react 
with  hydroxylamine  or  with  phenyl  hydrazine. 
Easily  saponiticnl  by  alcoholic  potash. 

Di-methyl-furfurane  dicarboxylic  acid  v. 
MirvHKoNic  Arm. 

METHYL  -  FURFURINE  C„H„N.,0.,. 
Formed  by  heating  (5},'.  of)  mcthyl-turfuramidc 
(r.  Mi;THVi.-i-ruixnAi,iiKHYi)F.)  with  NaOH  (2-5  g.) 
d  ssolved  in  water  (25  c.c.)  at  100"  (Bielcr  a. 
ToUens,  .1.  258,  123).  Oil,  which  solidifies  as 
an  amorphous  rcsiu.— "B'lINOj :  lustrous  crys- 


tals.—B'H.SO, :  minute  needles.— B'.H.PtCla 
yellow  crystalline  pp. 

METHYL-FDRITUROL   v.  Methyl-fubfuk- 

ALDEIIYDE. 

METHYL-FDRFURYL-ACETIC  ACID  (?) 

ClIiC-Mc 
C.H.Oa  i.e.  I      >0  or 
Cn:C.CH,.CO.,H 

CMe:CH 

I  >C0  .  Sylvane-acctic  acid.  [138°]. 
CH.,.CH.CO.,H 

Formed  by  heating  its  carboxylic  acid  (Polo- 
nowsky,  A.  246,  14).  Prisms  (from  water),  v.  e. 
sol.  alcohol,  m.  sol.  ether,  almost  insol.  cold  water. 
Somewhat  volatile  with  steam.  It  gives  no 
colouration  with  FeCl  ,,  and  is  dissolved  without 
alteration  by  cone.  H._,SO,.  Nitric  acid  oxidises 
it,  yielding  acetic  and  oxalic  acids. — AgA':^a(]  : 
bulky  white  pp.  — BaA'.^  4^aq  :  transparent  plates 
or  spherical  aggregates. 

Methyl-carboxy-furfuryl-acetic  acid  (?) 
CJ  H.C  :  CMc 
C.HA-i-C-      "     I       >0  .  Sylvaw 

CH:C.CH.,.CO,H 
carboxyaceiic  acid.  [207°].  Formed,  together  with 
methyl-furfuryl-carbinyl  methyl  ketone  carb- 
oxylic ether  and  a  neutral  substance  C|,H|.,0,. 
[139°],  by  adding  a  cone,  solution  of  ZnCL,  to  a 
mixture  of  glyoxal  and  aceto-acetic  ether  in  the 
cold  (Polonowsky,  ^.246,  1).  Needles  (from  hot 
water),  v.  sol.  alcohol.  -  (NH,)  A  '  .,aq  :  minute 
needles. — BaA"  2a(i  :  transp)arent  needles. — ■ 
Ag.A"aq. 

'Mono-methyl  ether  MeHA".  [98°]  : 
needles. — AgMeA". 

Di-methi/l  c^/t^rMcA".  Oil. 

Mo  no-eth.i/l  ct  h  c  r  EtHA".  176°]. 

METHYL-FURFURYL-CARBINYL  METHYL 
KETONE    DI-CARBOXYLIC    ACID,  Ethyl 

CO  .Et.C  :  CMc 
ether      '     I       >0  .  (c. 

CH:C.CH(CO.,Et).CO.CH, 
295°).  One  of  the  products  formed  by  the  con- 
densation of  aceto-acetic  ether  (2  mol.)  with 
glyoxal  (1  mol.)  in  presence  of  aijueous  ZnCl.j 
(Polonowsky,  A.  246,  18).  Light-yellow  oil, 
miscible  with  alcohol,  ether,  benzene,  and 
chloroform.  Insol.  water  and  alkalis,  resinified 
by  warming  with  cone.  H.SO,. 

DI  -  METHYL  -  FUKFURYL  METHYL 
KETONE    CARBOXYLIC    ACID    C„H,„0,  i.e. 

XMe:C.C0.CH3 
0<^         I  .  Acetyl-di-methyl-furfurana 

\CMe:C.CO.,H 
carhoxylic  acid.  [152°].  Formed  by  heating  at 
225°  in  a  sealed  tube  a  mixture  of  /3-acetyl-pro- 
pionic  acid  (3g.)  with  Ae.^0  (15  g.),  the  product 
being  freed  from  Ac.^0  by  distillation  in  vacut\ 
and  the  residue  extracted  with  water  (Magna, 
nini,  B.  21,  1523).  Small  needles  (from  hot 
water). — Ag.\'  :  crystalline  pp.,  si.  sol.  water. — 
BaA'.,  aq  :  crvstalline  jip. 

D"l  -  METHYL  -  GENTISIC  AIDEHYDE  v. 
Di-metliyl  derivative  of  Di-oxy-benzoic  alde- 
hyde. 

METHYL-GLUT ACONIC  ACID  C„H,0,  i.e. 
CH,.CH(CO,H).CH:CH.C().II.  [137°].  Formed 
by  boiling  methyl-diearboxy-glutaconic  ether 
(vol.  i.  p.  700)  with  cone,  alcoholic  potash  (Con- 
rad a.  Guthzeit,  A.  222,  259).  Nodules  (from 
water),  v.  sol.  water,  alcohol,  and  ether. 
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a-METHYL-GLUTAEIC  ACID  C„H,„0,  i.e. 
CO,H.CHMe.CH.,.CH,CO,H.  Butaw.  dicarb- 
oxijlicacid.  MoLw.146'.  [77°].  H.F.  238,200. 
H.C.v.  670,500.  H.C.p.  670,800  (Stohmann, 
Kleber  a.  Langbein,  J.  pr.  [2]  40,  214).  Formed 
by  saponifying  with  cone,  alcoholic  KOH  the 
product  of  the  action  of  ;3-iodo-propionic  ether 
on  sodium  methyl  acetacetic  ether  (Wislicenus 
a.  Limpach,  A.  192,  133).  Formed  also  by  the 
action  of  HI  and  P  on  7-oxy-a-methyl-glutaric 
acid  (Krekeler,  B.  19,  3270),  and  on  saccharonic 
acid  CO,H.CMe(OH).CH(OH).CH(OH).CO,H  a 
product  of  the  decomposition  of  glucose  (Kiliani, 

A.  218,  369).  Obtained  by  boiling  7-cyano-valeric 
acid  {q.  V.)  with  aqueous  NaOH  (Wislicenus,  A. 
233,  101).  Prisms,  v.  sol.  water,  alcohol,  and 
ether.  The  zinc-salt  is  a  viscid  mass. — 
AgA". 

0-Metlyl-glutaric  acid  C^HmO^  i.e. 
CH3.CH(CH,.C0B),.  EtlujUdcne-di-acetic  acid 
[85°-86°].  Formed  from  malonic  acid,  paralde- 
hyde, and  AcO,  by  heating  at  100°  for  several 
days.  On  rectification  the  anhydride  (282°-284°) 
is  obtained  (15  p.c.  of  wei-ht  of  malonic  acid). 
Boiling  water  changes  it  into  the  acid  (Komnenos, 
.4.218, 150).  Colourless  glass-like  prisms  or  tables 
(from  CSj  mixed  with  CHCI3).  V.  sol.  water, 
a'cohol,  or  ether,  m.  sol.  cold  benzene  or  CS^,  v. 
si.  sol.  CS_,  or  benzoline.  On  distillation  it  splits 
up  into  HoO  and  its  anhydride.  On  distilhng  its 
sodium  salt  with  P^Sj  there  is  formed,  as  an  oil, 

the  homologue  of  thiophene  CH2<^^g^/^^^S, 

boiUng  at  134°  (Krekeler,  B.  19,  8270). 

S al t  s.— Ag  A".-  CaA".— PbA"  ^aq.  Tri- 
metric  needles  a:6:c  =  •6331:1:  "6072. 

Anhydride  C,H„0,  [46°].  (282°-284°). 
V.D.  4-61  (calc.  4'43).  Mass  of  slender  prisms 
(from  CS.J.  V.  si.  sol.  cold  water,  neutral  to 
litmus,  on  boiling  it  dissolves,  becoming  strongly 
acid,  changing  to  the  hydrated  acid.  V.  sol. 
alcohol,  ether,  benzene,  chloroform,  or  glacial 
acetic  acid,  v.  si.  sol.  petroleum. 

s-Di-methyl-glutaric  acid  C,H,204  i.e. 
CO.,H.CHMe.CH.,.CHMe.CO.,H.  [114°]  (Z.)  ; 
[c.  90°]  (D.);  [101°]  (B.);  [106°]  (A.  a.  J.). 
Formed  by  treating  a-cyano-propionic  ether  with 
methylene  iodide  and  alcoholic  NaOEt,  heating 
the  mixture  on  the  water-bath,  and  saponifying 
the  product  with  HCl  (Zehnsky,  B.  22,  2823). 
Formed  also  by  heating  pentane  tetracarboxylic 
acid  either  by  itself,  or  in  aqueous  solution,  or  by 
heating  its  ether  with  H^SOj  (Dressel,  A.  256, 
184).  Obtained  from  sodium  methyl-malonic 
ether  and  methylene  iodide  (Bischoff,  B.  23, 1464, 
1951).  Crystals  resembling  those  of  di-methyl- 
succinic  acid ;  v.  sol.  water,  alcohol,  and  ether. 
Not  volatile  with  steam.  According  to  Zelinsky 
the  product  obtained  by  his  method  really  con- 
sisted of  two  isomeric  modifications,  melting  at 
10i°-104°  and  128°  respectively.  A  solution  of 
the  ammonium  salt  gives  white  pps.  with  AgNO, 
and  HgClo,  and  a  brown  pp.  with  FeClj. — AgjA". 

Anhydride  CH,<^|JJ^;^^>0.  [93°]. 

Formed  by  boiling  the  acid  for  five  minutes  or 
by  warming  it  with  AcCl  (Auwers  a.  Jackson, 

B.  23,  1011).  Eectangular  prisms  (from  hot 
ligroin). 

Tri-methvl-glutaric  acid  CgHnOj  i.e. 
CO^II.CMe..CH,.CIIMc.CO  H.    [97°].    S.  2-2  at 


11°.  Formed,  together  with  the  isomeric  tetra- 
methyl-succinic  acid,  by  the  action  of  finely 
divided  silver  on  a-bromo-isobutyric  acid  (Hell  a. 
Wittekind,  B.  7,  320 ;  Auwers  a.  V.  Meyer,  B. 
23,  300).  Flat  plates  (from  hot  water),  sol.  cold 
water,  m.  sol.  CS._,  and  hgroin,  v.  sol.  other  sol- 
vents. Can  be  distilled  in  small  quantities.  Not 
volatile  with  steam.  When  the  acid  (6  g.)  is 
mixed  in  the  cold  with  dry  red  phosphorus  ('8  g.) 
and  bromine  (16  g.)  the  product  is  bromo-tri- 
methyl-glutaric  anhydride  [114°]. 

Anhydride  ^^Kcali^y^- 
(262°).    Formed  by  boiling  the  acid  for  some 
time,  or  by  heating  it  with  excess  of  Ae^O. 
Coarse  fiat  satiny  needles  (from  hot  ligroin). 

Ethyl  ether      A".  (230°).    S.G.  ^  1-012. 

METHYL-GLYCERAMINE  CjH,|NO.,  i.e. 
CH,(OH).CH(OH).CH,NMeH.  Formed,  together 
with  the  following  body,  by  heating  the  (a)- 
chlorhydrin  of  glycerin  with  aqueous  NMe-,  in 
sealed  tubes  at  100°  (Hanriot,  A.  Ch.  [5]  17,  62  ; 
cf.  vol.  ii.  p.  623). 

Ti  i-methyl-glyceramine  chloride 
CH,(OH).CH(OH).CH,NMe„Cl.  Formed  by 
heating  glycerin  chlorhydrin  with  trimethyl- 
amine  on  the  water-bath  for  12  hours  (Hanriot, 
C.  R.  86,  1335).— C3H.0,NMe,,Cl :  syrup.- - 
(C3H,0.,NMe,,Cl),PtCl_, :  orange  tables,  sol.  water, 
insol.  alcohol ;  not  decomposed  by  boiling  the 
aqueous  solution. 

DI-MEIHyL-QLYCERIC  ACID  v.  Di-oxt- 

VALEEIC  ACID. 

a-METHYL-GLYCIDIC    ACID    C^H^O,  i.e. 

0^  I  .    Propylene  oxide  carhoxrjlic 

\CMe.CO,B 
acid.  Formed  by  decomposing  chloro-oxy-iso- 
butyric  acid  (the  product  of  the  union  of  HOCl 
with  methacrylic  acid)  with  alcoholic  potash 
(M61iko£f,  Bl.  [2]  41,  311;  43,  115).  Thick 
liquid,  V.  sol.  water  and  ether. 

Reactions. — 1.  When  heated  with  water  for 
half  an  hour  it  forms  di-oxy-butyric  acid 
CH3.CH(0H).CH(0H).C0,H  [100°].— 2.  Heated 
with  ammonia  it  forms  oxy-amido-isobutyric 
acid.— 3.  Cone.  HCl  combines,  forming  chloro- 
oxy-isobutyric  acid  [107°].— 4.  HBr  forms bromo- 
oxy-iso-butyrio  acid  [101°]. 

Salts. — KA'^aq:  glittering  plates,  si.  sol. 
cold  alcohol. — AgA' :  thin  needles  (from  hot 
water). 

Ethyl  ether  mk'.  (164°).  S.G.  i?  1-0546. 
From  AgA'  and  EtI  (Melikoff,  B.  21,  2053).  Oil. 

/CHMe 

/3-Methyl-glycidic  acid  0<f  |  .  [84°]. 

\CH.CO,H 

Formed  by  the  action  of  alcoholic  potash  on 
chloro-oxy-butyric  acid  [03°]  (the  product  of  the 
union  of  HOCl  with  crotonie  acid)  (Melikoff,  Bl. 
[2]  43,  115).  Trimetric  crystals  (from  ether),  v. 
e.  sol.  water,  m.  sol.  ether.    Volatile  with  steam. 

-  Reactions.— 1.  Combines  with  HCl  forming 
chloro-oxy-butyric  acid  [8()°].— 2.  HBr  yields 
bromo-oxy-butyrie  acid  [90"]. — 3.  Ammonia 
forms  oxy-amido-butyric  acid. — 4.  Wlien  heated 
with  water  it  slowly  combines,  forming  di-oxy- 
butyric  acid  [80°]. 

Salts.— KA' .^aq :  powder,  v.  sol.  water,  si. 
sol.  cold  alcohol.— AgA' :  crystalline  powder. 
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EthyletherEtK'.  (174°).  S.G.  15  1-0534 
(Mulikoff  a.  Zelinsky,  B.  21,  2052). 

aB  Di-m-thyl-glycidic    acid     C^HgOj  i.e. 
yCmie  /CHj 
0<  I  or  0<  I  .  [62°]. 

\CMe.CO,H  \CH.CHMe.CO,H 
Formed  by  the  action  of  alcoholic  potash  on 
chloro-oxy- valeric  acid  (the  product  of  the  union 
of  HOC!  on  an;,'elic  acid)  [45°]  (Melikoff,  Bl.  [2] 
47,  IGC;  A.  257,  118).  Minute  prisms,  v.  sol. 
water,  alcohol,  and  ether.  Unites  with  HCl, 
forming  ohloro-oxy-valeric  acid  [75°].   Water  at 

converts  it  into  di-oxy-valeric  acid  [107°]. 

Sal  ts.— KA' saq  :     prisms.— AgA' ;  thin 

Ethyl  ether  FAK'.  (178°).  S.G.  iH-0250. 
From  AgA'  and  EtI.  Oil. 

METHYL-GLYCOLLIC  ACID  v.  Methyl  deri- 
vattvc  of  Glycollic  acid. 

DI-METHYL-GLtCOLURILE  v.  Di  methyl 

BIKETONE. 

Tetra-methyl-glycolurile  v.  Glyoxal,  Reac- 
tion 13. 

METHYL-GLYOXAL  v.  Pyktjvic  aldehyde. 
DI-METHYL-GLYOXAL  v.  Di-siethyl  dike- 

TONH. 

METHYL-GLYOXALINE  C.H.N^  i.e. 
/NMe.CH 

CH<(        II      (Japp,  C.  J.  43,  17).  O.ml- 
—  CH 

viethylinc.  Mcthyl-imidazole.  [-6°].  (198°). 
S.G.  i2  1-0363. 

Formation. — 1.  By  the  action  of  sodium- 
amalgam  on  tri-bromo-mcthyl-glyoxaline  (q.  v.) 
in  alcoholic  solution  (Wyss,  B.  10,  1372).— 2.  By 
niethylation  of  glyoxaline  (Wallach,  B.  15,  644  ; 
A.  214,  319). — 3.  From  sulphydro-methyl-glyox- 
/NMe.CH 

aline  HS.C^        ||     by  treatment  with  dilute 
"^N  —  CH 

nitric  acid  (Wohl  a.  Marckwald,  B.  22,  1359).— 
4.  By  reducing  chloro-mcthyl-glyoxaline  with 
HlAq  and  P  at  140°  (Wallach,  A.  214,  310). 

Fropcrlics.—lA(\uid.,  sol.  water.  With  aque- 
ous HgCy.,  it  gives  a  pp.  composed  of  slender 
needles  [119°].  Combines  readily  with  Mel, 
forming  a  methylo-iodide,  whence  B'MePtClu 
[206'"]  may  be  obtained. 

Salts.— B'.,H,,PtCl,.  [191°].  S.  4-4  at  13° 
(W.):  7-55  at  13°  (W.  a.  M.).  Orange-red 
prisms.— B'.,H.,ZnCl^.  [128°-131°].  Soluble 
crystals.— B'HN03.  Prisms. -B'C„H,(NO,),OH. 
[158°].  Needles,  si.  sol.  alcohol  and  ether. — 
B'HAuCl^.  [120°]. 

.NH.CH 

Methyl-glyoxaline  CMe><^       ||    .  Glyoxal- 
^N— CH 

ethyline.  Para-oxalmethyline.    [137°].  (267°). 

Formation. — 1.  By  saturating  an  aqueous 
solution  of  glyoxal  (1  mol.)  and  acetic  aldehyde 
(1  mol.)  with  ammonia  (Kadziszewsky,  B.  15, 
2706;  16,  487). — 2.  By  passing  the  preceding 
nicthyl-glyoxaline  [—6°]  through  a  red-hot  tube 
(Wallach,  B.  16,  541).— 3.  By  distilling  the  zinc 
salt  of  the  preceding  methyl-glyoxaline  or  of 
c'liloro-methyl-ethyl-glyoxaline  with  lime  (Wal- 
lach, A.  214,  296). 

Properties. — Long  thin  needles,  v.  sol.  water, 
alcohol,  and  hot  benzene,  m.  sol.  cold  benzene. 
D.xolourises  bromine,  forming  CjHjBr.iN,  [258"]. 
Yields  oxamide  on  oxidation  with  HD^  (Kadzi- 


szewsky, B.  17,  1290).  Its  solutions  are  ppd  by 
tannin  and  by  picric  acid. 

Salt.— B'H.PtCI^.    Trimetric  needles. 

Di-methyl-glyoxaline  C  H^Nj  i.e. 
.NMe.CH 

CMecf        II     .    Oxalmethylethyline.  (206°). 
■*^N  —  CH 

S.G.  ii  1-0051.  Formed  by  the  action  ,of  Mel 
on  methyl-glyoxaline  (Kadziszewsky,  B.  16,  488). 
Liquid  with  narcotic  odour,  sol.  water,  alcohol, 
and  ether.  Its  solution  gives  with  CUSO4  a  blue 
pp.,  with  AgNOj  a  crystalline  pp.,  with  HgCl,,, 
with  tannin,  and  with  phosphomolybdic  acid 
white  pps.,  and  with  picric  acid  a  yellow  pp. 
All  these  pps.  are  soluble  in  hot  water.— 
»B',H,PtCl„.  [138°]. 

Methylo-iodide  B'Mel.  Crystalline. 

Chloro  -  di  -  methyl  -  glyoxaline  C  H  CIN^. 
(213°).  Formed  by  the  action  of  PCI.  on  'methyl- 
ethyl-oxamide  (Wallach,  A.  184,  71).— B'HCl. 
Prisms.— B',H,PtCl,.—B',AgNO,,.— B'Mel. 

Tri-methyl-glyoxaline  C  H|„N.,  i.e. 
/N:CMe  ^NH.CxMe 
CHMe<      I      or  CMe(f       ||        .  [132°]. 

\N:CMe  "^N  -CMe 

(271°).  Formed  by  adding  di-methyl  diketone 
CHj.CO.CO.CHj  to  an  ammoniacal  solution  of 
AgNO,,  and  decomposing  the  resulting  pp.  with 
dilute  HCl  (Fittig,  A.  249,  206).  Formed  also, 
with  other  bases,  by  heating  di-methyl  diketone 
with  cone.  NH,Aq  at  100°  for  an  hour  (Von 
Pechmann,  B.  21,  1411).  Small  white  needles 
(from  ether  or  ligroin).  Not  affected  by  nitrous 
acid. — B'HCl :  tufts  of  snow-white  needles. 

METHVL-GLYOXIM  v.  Oxim  of  Pyruvic 

ALDEHYDE. 

Di-methyl-glyoxitn  v.  Di-acetyl  and  Di- 
methyl diketone. 

DI-METHYL-GLYOXYL-UREA  C-H„N,0,  i.e. 
.NMe.CH(OH) 
C0<^         I  .    Formed  by  reducing  cho- 

\NMe.CO 

,NMe.CO 

lestrophane  C0<^         |     in  aqueous  solution 
\NMe.CO 

with  zinc  and  H.SO,  (Andreasch,  M.  3,  436). 
Small  needles,  melting  below  100°.  May  be 
sublimed.  V.  e.  sol.  water  and  alcohol,  insol 
ether.  Decomposed  by  boiling  baryta- water  int<- 
CO..,  methylamine,  and  glyoxylic  acid.  Keadily 
re-oxidised  to  cholestrophane. 

METHYL-GUANACIL  v.  Guanidine,  Reac- 
tion 11. 

METHYL-GUANAMINE.  The  name  origi- 
nally given  by  Nencki  to  Acctoguanamine ,  vol. 
ii.  p.  655. 

METHYL-DIGIT ANIDE  CjH„N,.  Obtained, 
in  combination  with  CuSO^,  by  adding  a  20  p.c. 
solution  of  methylamine  to  a  mixture  of  di-cyan- 
di-amide  C;N.(NH^)._,  and  copper  sulphate  ;  the 
crystalline  (C,H,,N5).jCuS0|  2  Ucj  which  separates 
is  then  decomposed  by  baryta  (Keibenschuh,  M. 
4,  388).  Thick  alkaline  syrup,  which  absorbs 
C0._.  from  the  air. 

Salts.— Colourless  leaflets  or  prisms;  v.  sol. 
water. — B'.,H„SO,.  Prisms,  obtained  by  decom- 
posing B'.'CuSO,  by  H.S.— BH,SO,.  From 
B'.,H,SO,  and  H.SO,.  Crystalline  powder.  V. 
si." sol.  alcohol.— "Cu(C,H^N,), 3 laq.  Formed  by 
shaking  di-cyan-diamide  with  cupric  oxide  and 
methylamine.    Rose-red  crystalline  powder.— 
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METIIYL-DIGUANIDE. 


B',,CuS0j2'aq.  Pink  needles.— The  chromate 
and  pici  ate  form  yellow  prisms. 

METHYI-GUANIDINE    C,,H.N3  i.e. 
NH:C(NH,)(NHMe).  Metlujl-uramine. 

Formation. — 1.  By  boiling  an  aqueous  solu- 
tion of  creatine  with  HgO  or  with  PbO.,  and 
dilute  H,SO.|  (Dessaignes,  C.  R.  38,  839";  41, 
1258 ;  .4.  92,  407  ;  97,  340).— 2.  By  oxidising  crea- 
tinin  with  KMnO^  (Neubauer,  A.  119,  46).— 3.  By 
heating  cyanamide  with  methylamine  hydro- 
chloride in  alcoholic  solution  at  100°  (Erlenmeyer, 

B.  3,  89  5). — 4.  By  the  action  of  methyl-cyan- 
amide  on  NHjCi  (Tavildaroff,  B.  5,  477). 

Pro/)cr<it's.— Strongly  alkaline,  deliquescent, 
crystalline  mass.  Decomposed  by  KOH,  giving 
off  NH,,  and  methylamine.  When  boiled  with 
chloro-acetic  acid  it  yields  glycolyl-methyl- 
guanidine  CHiiNjOj,  which  crystallises  in 
tablets,  V.  e.  sol.  water,  and  neutral  in  reac- 
tion, and  forms  the  salts  C^HnNOj^HCl,  and 
C^H,,N30.,H,,PtCl„. 

Salts. — B'.,H2PtClu.  Monoclinic  crystals 
(Haushofer,  J.'lb78,  351).  S.  14-3  at  19°.— 
IJ'HAuCl,,.  Trimetric  crystals  ;  v.  sol.  ether,  m. 
sol. water. — B'„H._,C_0|2aq.  Crystals;  v. sol. water. 

Di-methyl-guanidine  C^H.iNj  i.e. 
NH:C(NH,)(NMe,).    Formed' by  heating  equi- 
molecular  quantities  of  cyanamide  and  dimethyl- 
amine  hydrochloride  at  110°  (Tartarinoff,  C.  B. 
89,  608). 

Salts.  —  B'HCl.  Trimetric  crystals,  a:h:c 
=  -862:1  :x  (Haushofer,  Z.  K.  6, 130).— B'.,H.,PtCl,. 
Triclinic  crystals,fl:6:c  = -941:1:  -678;  a  =  9b°55'; 

=  90°  20'  ;  y  =  90°  4'.— B'HAuCl,.  Trimetric 
crystals  (Haushofer,  J.  1882,  364). 

s  -  Di  -  methyl  -  guanidine  NH:C(NHMe),,. 
Formed  by  the  action  of  methylamine  on 
cyanogen  iodide  (Erlenmeyer,  B.  14,  1868). 

Platinochloride  B'.,H,,PtCl6.  Triclinic 
crystals,  a:6:c  =  1-212  :  1  :  i-761  ;  a  =  9G°  22'; 
;8  =  110°  20';  7=  90°  5'. 

METHYL  -  GUANIDO  -  ACETIC  ACID  v. 
Cbeatine. 

(a)-METHYL-GUANIDO-BENZOIC  ACID 

C,  ,H,,N,0.,  i.e.  NH:C(NH,).NMe.C,.H,.CO,H. 
(a)-Bmzcrcalin.  Formed  by  methylation  of 
benzglycocyamine  (Griess,  B.  8,  324).  Small 
acicular  plates  (containing  1^  aq),  si.  sol.  hot 
water  and  a!cohol.  Decomposed  by  boiling 
baryta-water  into  methyl-amido-benzoic  acid 
and  urea. — HA'HClaq:  plates  ;  m.  sol.  water, — 
(HA'),H,PtCl„2aq. 

Anhydride  v.  Benzceeatinine. 

(/3)-Mtthyl-guanido-benzoic  acid  C,,H|,N.^O., 
i.e.  NH:C(NHMe).NH.C,H  ,.CO,H.  Formed  by  the 
action  of  a  cold  concentrated  solution  of  methyl- 
amine on  the  so-called  ethoxy-carbimidamido- 
benzoic  acid  (Griess,  B.  8,  325  ;  vol.  i.  p.  157). 
Plates  ;  si.  sol.  cold  water  and  alcohol.  Decom- 
posed by  baryta-water  into  »)i-amido-benzoic 
acid,  CO,,,  and  methylamine.  —  HA'HCl.  — 
(HA  ),H,P"tCl,2aq. 

Anln/dride  v.  (0)-Benzcreatinine. 

mETHYL-GUANl  DO-ETHANE  SULPHONIC 
ACID  CN,H,,Me(CH.,.CH.,.SO,H)  or  probably 
NH:C(NHMejNH.CH^.CH,,.SO,,H.  Formed  by 
heating  methyl-amido-ethane  sulphonic  acid 
(2  grms.)  and  cyanamide  (-7  grms.)  with  enough 
water  to  dissolve  them,  for  5  hours  at  120°. 
Crystals  of  the  new  body  are  found  in  the  tube 
(E.  Dittrich,  /.  ^jr.  [2]  18,  72).  Transparent 


monoclinic  prisms.  Crystallises  with  a  molecu'e 
of  water  that  goes  off  at  110°.  V.  sol.  hot,  m.  sol. 
cold,  water ;  insol.  alcohol  and  ether.  Turns 
brown  at  285°,  giving  off  methylamine.  Does  not 
form  salts. 

METHYL-GTTANIDO-VALERIC  ACID.  Ait- 
hydride  C;H|3N|0  i.e. 

(CH3),CH.CH <^^Q  ^g>C:NH.  IsovaUrcrea- 

tinin.  Formed  by  heating  methyl  -  amido- 
isovaleric  acid  with  cyanamide  and  ammonia 
(DuviUier,  Bl.  [2]  39,  539).    Sol.  alcohol. 

METHYL-HiMIPIC  ACID  v.  Methyl  ether 
of  Hemipic  acid. 

METHYL  HENDECYL  KETONE  C.^H.-O  i.e. 
CH,.C0.C,,H.,3.  Mcihyl  iindccyl  ketone.  '[28°]. 
(263°).  S.G.  (liquid)  ^  -823.  Formed  by  dis- 
tilling a  mixture  of  barium  laurate  and  barium 
acetate  (Krafft,  B.  12,  1667  ;  15,  1724).  Yields 
acetic  and  hendecoic  acids  on  oxidation. 

Isomeride  C,,H.,p.  (265°-275°).  S.G.  ?i 
•887.  One  of  the  products  of  the  action  of  CO 
on  a  mixture  of  NaOAc  and  NaOC^H,,  at  180° 
(Poetsch,  A.  218,  62).  Liquid. 

METHYL  HEPTADECYL  KETONE  C.^H.^O 
i.e.  CH,.C0.C,,H,,.  [56°].  (267°  at  110  mm.). 
S.G.  (liquid)  ^  -811.  Prepared  by  distilling  a 
mixture  of  barium  stearate  and  barium  acetate. 
On  oxidation  it  gives  margaric  acid  (Krafft,  B. 
12,  1672  ;  15,  1724). 

Methyl  heptadecyl  ketone  C,,,H35,0  i.e. 
CH.,.CO.CH(C„H,;).,.    Di-octyl-acctone.  (325°- 
330°).     Formed  by  boiling  di-octyI-acetoacet:c 
ether  with  alcoholic  potash  (Guthzeit,  A.  204, 
10).  Liquid. 

METHYL  HEPTINYL  KETONE  C„H|,0  i.e. 
CH.,.CO.CH(C,H,),.  Di-all7jl-acctone.'  (175°). 
Formed  by  boiling  di-allyl-acetoacetic  ether  with 
cone.  KOHAq  (Wolff,  A.  201,  48).  V.  sol.  alco- 
hol and  ether. 

METHYL  HEPTINYL  OXIDE  C,H,,0  i.e. 
CH3.0.CH(C,,H-).,.  (1361.  S.G.  f; -8258.  Formed 
from  Na0CH(C3H,).,  and  Mel  (Riabinin,  J.  pr. 
[2]  23, 270).  Yields,  on  oxidation  by  cold  KMnO^, 
CH,O.CH(CH„.CO..H).,. 

METHYL  '  HEPTYL  KETONE  C„H„0  i.e. 
CHj.CO.CHPr,,.  Di-propyl- acetone.  (174°). 
Formed  by  heating  di-propyl-acetoacetic  ether 
with  alcoholic  po'adi  (Burton,  Am.  3,  390). 
Liquid.  Appears  not  to  combine  with  NaHSO.| 

Methyl  heptyl  ketone  CHj.CO.CjH,,  (177°). 
Formed  by  the  decomposition  of  sec -hexyl- 
acetoacetic  ether  by  KOH  (Lundahl,  B.  16,789). 

METHYL  HEPTYL  OXIDE  C,H„0  i.e. 
CHj.O.CHis.  (161°).  S.G.  1^^  -830.  V.D.  4-2 
(calc.  4-5).  S.V.  194-6  (Lossen,  A.  254,  57). 
Formed  by  the  action  of  Mel  on  NaOC,H|3 
derived  from  cenanthol  (Wills,  C.  J.  6,  314). 
Mobile  liquid,  with  strong  odour  ;  insol.  water, 
V.  sol.  alcohol  and  ether. 

METHYL-HESPERETIC  ACID  v.  Dimethyl 
derivative  of  Cafeeig  acid. 

METHYL-HEXADECYL-BENZENE  v.  Hexa- 

DECYL-TOLUENE. 

Li-methyl-hexadecyl-benzene  v.  Hexadecyl- 

XYIiENE. 

Tri-methyl-hexadecyl-benzene  v.  Hexadecyl- 

MESITYI.ENE. 

METHYL-HEXANE  v.  Heptane. 
METHYL-HEX03E  C;H,,0,  i.e. 
CiJ;,.Cll(.UU).CU(,01J).ClI(OU).CH(OH).CII(OII).CnO. 


I)I-xMETIlYL-HOMO-CAFFEIC  ACID. 


[181°].  Formctl  by  reducing  the  lactone  of 
rhamnose  earboxylic  acid  with  sodium  amalgam 
(Emil  Fischer,  U.  23,  930).  CrystaUises  from 
methyl  alcohol.  Hydrogen  cyanide  yields 
C„HnO„N,  which  on  saponification  forms  raethyl- 
lieptonic  aoid  C„H|,ps,  the  lactone  of  which 
crystallises  easily,  and  gives  rise,  on  reduction, 
to  methyl-hcptose  CH:,(CH.OH),.CHO,  o£  which 
the  phenyl-hydrazide  is  si.  sol.  water. 

Fhenyl-hy drazide.    V.  sol.  water. 

Osazonc.    ['200^  with  decomposition]. 

METHYL- HEXYL-CARSINOL    v.  Octyl 

ALCOHOL. 

DI  METHYL  HEXYLENE  DIKETONE 

C,„H„0,  i.e.  (CII,.CU),CH.C,H,,.  Iso-amijl- 
acctijl-acetone.  (c.  222").  Formed  by  heating 
(CH,.CO).,CHNa  with  isoamyl  iodide  at  180" 
(Combes, "yl.  CVt.  [0]  12,  249).  Liquid.  Decom- 
posed by  caustic  potash  into  acetic  acid  and 
CH,.CO.CH,,.C,H,,. 

Di-methyl  hexylene  diketone  C||,H|,0., 
i.e.  CH3.C0.CH,.CH,.CH,.CU,.CHMc.C0.CH,l 
a  -  mctJi yl  -  at-di  -  acetyl  -pentane.  (232^-235°). 
Formed  by  decomposing  its  earboxylic  ether 
with  alcoholic  potash  (Kipping  a.  Perkin,  C.  J. 
55,  310).  Colourless  mobile  oil.  Dissolves  in  a 
solution  of  NaliSOj,  and  is  reprecixjitated  by 
K.CO,. 

'  DI  METHYL  HEXYLENE  DIKETONE 
CARBOXYLIC  ETHER  C,,H„,0,  i.e. 
CH,.CO.CMe(CO.,Et).CH.,.CH:,:CH...CH,,.CO.CH,. 
(255°-2C0').  Formed  by  the  action  of  NaOEt 
and  BrCH,,.CH,.CH,.CH,.C0.CH3  on  methyl- 
acetoacetic  ether  (Kipping  a.  Perkin,  C.  J.  55, 
340).  Colourless  liquid,  with  faint  odour,  v.  si. 
sol.  water. 

METHYL-HEXYL-GLYOXALINE  C,„H„N. 
/NMe;CH 

i.e.  C,H,3.CH<         I    .   (262°).  S.G.  -928. 
\n  =  CH 

Formed  by  heating  hexyl-glyoxaline  with  a  solu- 
tion of  Mel  in  methyl  alcohol  (Karcz,  M.  8,221). 
Colourless  oil,  insol.  water,  sol.  alcohol  and  ether. 
Gives  the  alkaloidal  reactions. — B'.^H.PtCl^; : 
yellow  plates,  sol.  water. 

Mcthylo-iodide  B'Mel,  [124°].  V.  sol. 
alcohol  and  ether. 

METHYL  7!-HEXYL  KETONE  C,H„0  i.e. 
CH,.CO.CII  ,.CH  ..CH  ,.CH...CH.,.CH,.  (172-').  S.G. 
''-^'■8185  (Briihl,\4.  203,  20)  ;' -835  (C).  S.V. 
186-0  (R.  Schiff,  A.  220,  103).  Md  =  1-4213. 
Rod  63-29.  H.C.  1,209,510  (Louguinine,  Bl.  L2J 
41,  889). 

Formation. — 1.  By  distilling  sodium  ricin- 
oleate  with  NaOH  (Linipricht,  A.  93,  242  ;  Bonis, 
A.  97,  34). — 2.  By  distilling  a  mixture  of  calcium 
acetate  and  calcium  it-heptoate  (oenanthate) 
(Stiideler,  J.  pr.  72,  240). —  3.  From  octoic  alde- 
hyde by  treatment  with  PCI-,,  decomposing  the 
resulting  C,H|;,CHCl,  by  alcoholic  KOH,  and 
adding  the  octinene  C^H|.,.C:CH  so  formed  to 
cold  H„SO„  diluting  and  distilling  with  water 
(B6hal,"i?Z.  [2]  47,  33;  A.  Ch.  [6]  15,  275).— 
4.  Together  with  ethyl  amyl  ketone  by  treating 
CjHii.ClC.CH.,  with  H..SO4  and  water  successively 
(Bihal,  Bl.  [2]  48,  704).— 5.  '  Oil  of  wine  '  con- 
tains a  metliyl  hexyl  ketone  (164°),  which  yields 
hexoic  and  acetic  acids  on  oxidation  (Hartwig, 
Scholl,  J.  pr.  [2]  23,  449).— 6.  By  heating  octyl 
alcohol  with  boracic  acid  at  170°,  and  distilling 
in  vacuo  (Couacler,  B.  11,  1108). 


Properties.  —  Colourless,  mobile  liquid,  smell- 
ing like  apples  and  tasting  like  camphor  ;  sol. 
alcohol  and  ether,  insol.  water.  Combines  with 
NaHSO.,,  forming  a  compound  sol.  alcohol,  but 
decomposed  by  hot  water.  Does  not  reduce  am- 
moniacal  AgNOjOr  Fehling's  solution.  Chromic 
acid  mixture  oxidises  it  to  acetic  and  hexoic 
acids  (B6hal  a.  Combes).  Nitric  acid  oxidises  it 
to  heptoic  aoid  (Petersen,  A.  118,  78).  PCL  forms 
C,H„,C1,  (190^-200°)  (Dachauer,  A.  100,  271). 

Combinations. — C^HnOKHSO^  t'aq. — 
C,H„ONH,HSO,.    V.  sol.  water  (Q. 

Oxim  CH3.C(N0H).C,H|,.  (214°)  at  725  mm. 
[B.  21,  509;  cf.  Behal,  Bl.  [2J  47,  103). 

Methyl  isohexyl  ketone  CH,.CO.CH...C,H,,. 
Isoaiuyl-acctone.  (170°).  Formed  by  the  action 
of  KOH  upon  di-methyl  hexylene  diketone 
(CH3.C0),,CH.C,H,,  (Combes,  4.6'/!..  [6]  12,  249). 
Limpid  liquid,  with  agreeable  odour.  Combines 
with  NaHSO,. 

Methyl  hexyl  ketone  (?)  Me.C0.C,H,3  (208"- 
210°  cor.).  S.G.  -843.  Occurs  in  small  quan- 
tity (40  g.)  among  the  products  of  the  passage 
of  CO  over  a  mixture  of  sodic  acetate  (540  g.)  and 
sodic  iso-amylate  (740  g.)  (Poetsch,  A.  218,  00). 

Methyl  hexyl  diketone  CsH|,0.,  i.e. 
CH.,.C0.C0.CH,,.CH2l'r.  (105=)  (Von  Pechmann, 

B.  21,  2140). 
DI-METHYL-HEXYL-PYRIDINE  C„H„N 

i.e.    C^H,3.C<^^2;^^j°^N.  n-Hcxyl-lulidinc. 

(250°)  at  719  mm.  Obtained  by  distilling  its 
dicarboxylic  aoid  with  lime  (.Jaeckle,  yl.  246,  41). 
Colourless  liquid,  with  faint  blue  fluorescence. — 
B',H2PtCl,..  [103°].  Orange  prisms.— B',,AgNO,. 
[65°].  White  needles,  sol.  hot  water  and  alcohol. 
Hexahydride  C|.,H,,,N  i.e. 

C,  H,3.CH<^^=-^g^^®>NH.  HcxyUttpctidinc. 

(240°)  at  715  mm.  Obtained  by  the  action  of 
sodium-amalgam  on  an  alcoholic  solution  of  di- 
methyl-hexyl-pyridine  (J.).  Colourless  oil,  not 
exhibiting  fluorescence.  Its  dilute  alcoholic  solu- 
tion gives  a  dark-brown  pp.,  with  mercurous 
nitrate.  Its  platinochloi'ide  and  dichromate 
could  not  be  obtained  in  a  crystalline  state. — 
B'HCl :  long  white  prisms,  v.  si.  sol.  water. 

DI-METHYL-HEXYL-PYRIDINE  DICARB- 
OXYLIC ACID  C,-H.,,NO,  i.e. 

C„H,3.C<^Q|QQ-'^|;^5||g^N-    Hexyl-lutidinc  di- 
carboxylic acid.    The  potassium  salt  is  formed 
by  saponifying  its  ether  with  boiling  KOHAcj 
(Jaeckle,  4.  246,  40).  The  free  acid  has  not  been 
prepared. — PbA"  l^aq. 
j       Di-ethyl  ether  ]LtA".    Formed  by  oxidis- 
!  ing  its  dihydride  with  nitrous  acid.  Yellowish- 
brown  oil,  forming  salts  with  mineral  acids. — 
H.A."H,PtCl„.    [141°].    Orange  plates. 
Dihydride  Di-ethyl  ether 

C  H  CH<^^^^^--'^*''*^'^^^NNH  r54°l  Formed 
^<i"'3-^^\C(C0,,Et):CMe/  ^ 

by  the  condensation  of  heptoic  aldehyde  (a:>nan- 
thol)  (1  mol.)  with  acetoacetic  ether  (2  mols.) 
and  ammonia  (1  mol.)  (.J.).  Yellow  prisms, 
crystallising  with  dilhculty  from  a  dilute  alco- 
holic solution. 

DI-METHYL-HOMO-CAFFEIC  ACID  v.  Di- 
methyl derivative  0/  (4;3:1)-Di  oxY-riiii.NVL-CBo- 

lONIC  ACIP. 
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METHYL-IIOMO-FERULTC  ACID. 


METHYL-HOMO-FERULIC    ACID    v.  Di- 

victhyl  derivative  of  (4:3:1)-Di-oxy-phenyl-cro- 

TONIC  ACID. 

METHYL-EYDANTOIC  ACID  C.HjN.Oj  i.e. 
NH,.C0.NMe.CH2.C0,H.  Methijl-uramido-acetic 
acid. 

Formation. — 1.  Occurs  in  the  urine  of  a  dog 
whose  food  is  mixed  with  methyl-amido-acetic 
acid  (Schultzen,  B.  5,  578).— 2.  By  digesting  an 
aqueous  solution  of  sarcosine  with  potassium 
emanate  and  ammonium  sulphate  for  two  days 
at  40  (Baumann  a.  Hoppe  cseyler,  B.  7,  35). — 

3.  By  boiling  methyl-amido-acetic  acid  with  urea 
and  excess  of  baryta-water,  or  by  digesting  the 
same  mixture  for  two  days  at  40°  (B.  a.  H.). — 

4.  By  the  action  of  potassium  cyanate  and 
HjSOj  on  methyl  -  amido  -  acetic  acid  (E. 
Salkowsky,  B.  7,  116). 

Properties. — Transparent  plates  (from  alco- 
hol), m.  sol.  cold  water  and  cold  alcohol,  v.  sol. 
hot  water  and  hot  alcohol.  Acid  in  reaction. 
When  the  concentrated  aqueous  solution  is 
boiled  it  is  partially  converted  into  methyl- 
hydantoin ;  this  dehydration  is  more  rapidly 
effected  by  boiling  with  water  and  PbCOj  or 
BaCO.,,  only  traces  of  the  acid  then  passing  into 
solution.  When  heated  in  a  sealed  tube  with  a 
saturated  solution  of  baryta  at  140°  it  yields 
NH3,  methyl-amido-acetic  acid,  and  CO.,.  Moist 
Ag._,0  forms  lamina  of  silver  methyl-hydantoin. 

Salts. — "BaA'j.  Ppd.  by  adding  alcohol  to 
its  aqueous  solution. — "CuA'j.  Amorphous. 

Di-methyl-hydanto'ic  acid  v.  Acetonubamic 

ACID. 

METHYL  -  HYDANTOlN     C^H.N.O^  i.e. 

CO<C^^g^'^^''^.    Anhydride  of  mcthyl-ura- 

mido-acetic  acid.  Mol.  w.  114.  [182°]  (P.  a.  K.) ; 
[156°]  (E.  Salkowsky,  B.  7,  119) ;  [145°]  (N.)_. 

Formation. — 1.  By  heating  creatinin  with 
baryta-water  at  100°  in  a  sealed  tube  (Neubauer, 

A.  137,  288).— 2.  By  boiling  methyl-hydantoic 
acid  with  water  and  PbCO^  or  BaCOj. — 3.  By 
melting  methyl-amido-acetic  acid  with  urea 
(Huppert,  B.  6,  1278).— 4.  By  the  action  of 
cyanogen  chloride  on  melted  methyl-amido- 
acetic  acid  (Traube,  B.  15,  2110). — 5.  I5y  warm- 
ing caffuric  acid  with  baryta-water  (Fischer,  A. 
215,  286).— 6.  By  the  reduction  of  methyl-allan- 
toin  by  HI  (Hill,  B.  9,  1091).— 7.  By  heating 
a  mixture  of  hydantoin  (3  pts.),  Mel  (6  pts.), 
methyl  alcohol  (16  pts.),  and  KOH  (2  pts.),  for 
three  hours  at  100°,  and  extracting  the  product 
with  boiling  alcohol  (Franchimont  a.  Klobbie, 

B.  T.  C.  8,  289). 

Properties. — Short  prisms,  v.  sol.  boiling 
water,  si.  sol.  cold  water,  v.  sol.  alcohol,  v.  si. 
sol.  ether.  May  be  sublimed.  It  does  not  unite 
with  baryta,  but  its  hot  solution  dissolves  Ag^O, 
and  the  alkaline  filtrate  then  deposits 
CjHjAgNjO.,  as  groups  of  thin  laminas.  The 
mercuric  compound,  obtained  in  like  manner, 
forms  nodular  groups  of  minute  needles,  very 
soluble  in  water.  Nitric  acid  (S.G.  1-5)  con- 
verts methyl-hydantoin  into  the  nitramino 

CO<\^^^^^^J^^which  crystallises  from  al- 
cohol in  scales  [168°],  v.  si.  sol.  cold  water,  de- 
composed by  boiling  water. 

(a)-MethyI-hydantoin  tJ.  Lactyl-crea. 


Di-methyl-hydantoin  C^H^N.,0..  i.e. 
/NH.CMe^ 

CO<f       I      .     [175°].     Formed  by  slowly 

\nh.co 

adding  HCl  to  commercial  potassium  cyanide 
(containing  cyanate)  covered  by  acetone.  The 
liquid,  after  the  action  is  completed,  is  left 
to  evaporate,  and  the  crystals  which  separate 
extracted  with  ether,  and  finally  sublimed. 
(Urech,  A.  164,  264).  Large  prisms,  v.  sol. 
water,  alcohol,  and  ether.  Slowly  converted  by 
boiling  baryta-water  into  acetonuramic  acid 
NH,.C0.NH.CMe,.C0.,H.  By  heating  in  a  sealed 
tube  with  fuming  hydrochloric  acid  at  160°  it  is 
resolved  into  CO.,,  ammonia,  and  a-amido-iso- 
butyric  acid  CMe,(NH,).CO,H.— C.HAgN.Pj : 
crystalline  powder,  si.  sol.  hot  water. — 
C^H^N.^OaAgNO,, :  large  prisms,  v.  sol.  water. 

METHYL-HYDANTOIN  CABBOXYLIC  ACID 
CjH^N.^O^.  Formed  by  boiling  caffuric  acid  with 
baryta-water  (E.  Fischer,  A.  215,  286).  The 
free  acid  is  decomposed  into  CO^  and  methyl- 
hydantoin  when  its  aqueous  solution  is  warmed. 

METHYL-HYDRAS  riNE  C,..H.„NO,  i.e. 
CH,O.C.C(OMe):C.CO>o  CH:Cj(02CH.,)  ^^tt 
HC.CH  =  C.C  =CH.C:C(C2H^NMej)>^^ 
[156°].  Formed,  together  with  hydrastine  me- 
thylo-hydroxide,  by  the  action  of  alkalis  on  a 
solution  of  hydrastine  methylo-chloride.  Pre- 
pared by  adding  potash  to  a  hot  aqueous  solution 
of  hydrastine  methylo-iodide  until  no  further 
ppn.  takes  place  (Freund  a.  Eosenberg,  B.  23, 
406).  Small  yellow  needles  (from  alcohol), almost 
insol.  water,  sol.  chloroform,  benzene,  CS^,  ether, 
and  dilute  alcohol.  With  sulphomolybdic  acid 
(Frohde's  reagent)  it  gives  a  violet  colour, 
changing  through  blue  to  green.  Forms  spa- 
ringly soluble  double  salts  with  SnCL,  zinc 
chloride,  and  HgCl.,.  Ammonia  converts  it  into 
the  amide  C^.^H.^^N.^O^  [180°]  which  forms  a  crys- 
talline hydrochloride  C.^H.^^N.^O^HCl  2aq,  and 
on  boiling  with  dilute  nitric  acid  yields  hemjpic 
acid  (Freund  a.  Heim,  B.  23,  2902).  The 
formula  of  this  amide  may  be  written 
C„H.,(0Me.,)C0NH2 
I 

C0.CH.,.C,H2(0.,CH.).CH.,.CH„NMej 
and  it  may  also  be  got  by  heating  hydrastine 
methylo-iodide  with  alcoholic  ammonia.  The 
corresponding  methylamide  C.,3H.,8N.,0,.  [182°], 
ethylamide  C.H^oN.Ps  [162°]^  allylamide 
C.,.H,„N.,Os  [158"°],  and  amylamide  C^Hj.N.O^ 
[171"]  have  been  prepared. 

Salts.— B'HCl.  [241°].  M.  sol.  hot  water. 
Decomposed  on  fusion.  A  1  p.c.  solution  is  in- 
active.—B'.,H,PtCl„:  si.  sol.  water.— B'H.SO,. 
[250°].  Less  soluble  than  the  chloride. — ■ 
B'HNOj.  Decomposes  at  250°.  V.  si.  sol. 
water. 

Methylo-iodide  C^^B.^NO^Mel.  Yellow 
needles,  more  soluble  in  water  than  in  alcohol. 
Decomposes  at  250°.  On  warming  with  aqueous 
KOH  it  gives  off  trimethylamine. 

Methyl-hydrastimide  C^.jH24N^05  i.e. 

CeH,(OMe).,<^^^>C:CH.C,H,(0,CH,).CH,.CH,.NMe, 

[192°].  Formed  by  the  action  of  dilute  H,S0, 
on  the  amide  (Freund  a.  Heim,  B.  23,  2899). 
Yellow  needles,  insol.  water,  si.  sol.  alcohol. — 
B'HCl.  [227°].— B'HCl  xaq.  -B';,H^PtCl,.  [205°]. 


METHYLIA 


— B'F.SOj.  [218"].  Tellow  crystals  (from  al- 
cohol).—B'HNO.,  aq. 

Mcthylo-iodide  B'Mel^aq.  [245°]. 

Metliyl-hydrasteineC,,,H,,NO„.  [151°].  Formed 
by  warming  hydraatine  methylo-chloride  with  ex- 
(-■es.s  of  KuilAq  ;  or,  Letter,  by  warming  niethyl- 
liydrastinu  with  strong  caustic  potash  (Freuiid 
a.  Eosenberg,  B.  2ii,  408).  Colourless  needles 
(containing  aq)  (from  water),  si.  sol.  cold  wat(  r, 
more  sol.  hot  water  and  alcohol.  Decomposed 
by  long  heating  at  110°.  Very  soluble  in  alkalis, 
but  reppd.  by  C0._. ;  insoluble  in  aqueous  Na^CO.,. 
It  dissolves  in  aqueous  NH,,  but  is  ppd.  on  eva- 
poration. It  also  dissolves  in  HCIAq.  In  a 
5  p.c.  hydrochloric  acid  solution  it  is  inactive. 
Tertiary  base.  Coloured  reddish-brown  by 
chlorine-water  and  ammonia.  Iodine  has  no 
action.  Hot  cone.  HBrAq  reconverts  it  into 
methyl-hydrastine.  Its  salts  are  colourless. — 
B'HClaq.    [21)0°].    Compact  groups  of  crystals. 

Methy  1-hydrastinine.  Mcthylo-iodida 
C,:,H,„NO,I  i.e.  CHO.C,H,0,-CH,,'.CH,.NMeJ. 
[207^^].  Formed  by  heating  hydrastinine  with 
Mel  (Freund,  B.  22,  2329).  Tale-yellow  needles 
(from  alcohol  or  water).  AgCl  gives  C,jHnNO.,Cl 
[213°],  which  forms  white  crystals  (containing 
aq)-  -  (C|r,H|„N03Cl),,PtCl,:  yellow  crystalline  pp. 

Oxim  of  the  mcthylo-iodide 
HO.N:CH.C,,H„0.,.NMe  j.  Yellowish  needles,  de- 
composed at  250°.    V.  sol.  alkalis  and  ppd.  un- 
changed by  acids.    Gives  a  dark  reddish-brown 
pp.  with  platinic  chloride. 

METHYL-HYDRAZINE  CN.,H,  i.e. 
CH,.NH.NH,.  (87°  i.V.)  at  745  mm.  Formed  by 
treating  methyl-urea  nitrate  with  NaNOo,  re- 
ducing the  resulting  nitroso-methyl-urea  [124°] 
with  zinc  and  dilute  acetic  acid,  and  decomposing 
the  product  with  HCl  (Briining,  B.  21,  1810;  A. 
253,  7).  Mobile  liquid  with  strong  ammoniacal 
odour,  soluble  in  water  (heat  being  evolved), 
miscible  with  alcohol  and  ether.  Reduces  Feh- 
ling's  solution. 

Salts.- B'H.SO,.  [139-5°].  White  needles 
V.  sol.  water,  si.  sol.  alcohol. — B'HCl :  v.  sol. 
water  and  alcohol.— B'C„H_(NO,,).,OH.  [1G2°]. 
Yellow  needles,  decomposed  on  fusion. 

Di-bcmoyl  derivative  CH,N_HBz.j.  [c. 
11'}°].  Colourless  needles  (from  water) ;  m.  sol. 
hot  water,  v.  sol.  alcohol,  si.  sol.  ether.  Does 
not  reduce  Fehling's  solution. 

Picryl  derivative  CHjN,H,,C,H  ,(N0,,),. 
[171°].  Obtained  from  the  hydrazine  and  picryl 
chloride  (chloro-tri-nitro-benzene)  in  diluted  al- 
coholic solution.  Yellow  plates  ;  v.  sol.  alcohol 
and  ether,  m.  sol.  chloroform.  Decomposed  on 
fusion. 

Oxalyl  derivative 
CH3N.,H,.CO.CO.N,H,CH3.  [221-5°].  Formed 
by  adding  an  aqueous  solution  of  mcthyl-hy- 
drazine  to  oxalic  ether.  White  needles  ;  v.  sol. 
alcohol,  m.  sol.  water,  v.  si.  sol.  ether.  Sublimes 
at  about  100°  in  needles.  Reduces  Fehling's 
solution.  Nitrous  acid  forms  the  nitrosamine 
CH3.N,H(NO).CO.CO.N.,H(NO).CH3  [147°]. 

Di-methyl-hydrazine  C.,H,N,  i.e.  NMc.NH^. 
(63°)  at  7-20  mm.    S.G.      -801.    V.D.  (H=l) 
30.    Prepared   by   reducing   di-methyl-nitros-  | 
amine  (CH3).;N.N0  with  zinc-dust  and  acetic  1 
acid  (Fischer' iJ.  9,  111;  Eenouf,  B.  13,  2171).  | 
Formed  also  by  reducing  di-methyl-nitramine  | 


|'JH3)>\N0.,  (Franchimont,  R.  T.  O.  2,  123). 
liight  volatile  liquid  with  ammoniacal  odour,  v. 
Bol.  water,  alcohol,  and  ether.  Its  haloid  salts 
volatilise  without  decomposition. 

Reactions.— 1.  CS.,  forms  di-methyl-thio- 
carbazic  acid  NMe.,.NH.CS.,H.— 2.  Plicnyl-Uno- 
carhimide  (phenyl  mustard  oil)  forma 
C,H^NH.CS.NH.NMe.,.— 3.  Oxalic  ether  pro- 
duces NMe,.NH.CO.CO.NH.NMe,,.  —  4.  Allcyl 
iodides  unite,  forming  azonium  iodides,  such  as 
NH,.NMeJ.-5.  K,S,0;  forms  NMe^.NH.SO  .K, 
which  crystallises  in  wliite  plates,  v.  sol.  water. 
It  is  split  up  by  hot  HCIAq  into  dimethyl- 
hydrazine  and  H^SO,. —  G.  HgO  oxidises  it,  form- 
ing tctra-methyl-tetrazone  NMe,,.N:N.NMe.,,  a 
yellow  oil  (130°)  which  explodes  when  heated 
above  its  boiling-point.  It  forms  a  mirror  with 
ammoniacal  AgNO  ,,  even  in  the  cold,  and  is  de- 
composed by  boiling  dilute  acids  into  formic 
aldehyde,  NH.,Me,  nitrogen,  and  NHMe.,.  The 
tetrazone  is  a  strong  base. — 7.  Nitrous  acid  de- 
composes it  into  N^O  and  dimethylamine. — 8. 
Acetophenone  at  100°  forms  NMe.,.N:CMePh,  a 
liquid  (165°  at  100  mm.).  It  is  split  up  again 
by  acids  into  its  generators  (Reisenegger,  B.  16, 
663). 

Salts. — B'HCl. — B'HXl.,:  hygroscopic  crys- 
j  tals. — B'..H,PtClg:  orange-yellow  prisms,  v.  sol. 
!  water,  sL  sol.  alcohol.— B','H,,sO^.  [105°].  White 
needles. — B'.^H_,C._,Oj :  colourless  plates,  v.  sol. 
water  and  alcohol,  si.  sol.  ether. 

Ethylo-chloride  NH,.NMe.EtCl.  Crys- 
tallises with  difficulty  ;  v.  e.  sol.  water.  The 
ethylo-hydroxide  is  reduced  by  zinc-dust  and 
acetic  acid  to  HCl,  ammonia,  and  NMe.,Et. — 
(NH.,.NMe.,EtCl)..PtCl.,.  Crystals. 

DI-METHYL-DI-HYDRO-ANTHRACENE  v. 

Dl-METUYL-ANTHIiACENE-DI-IIYDiaiiJ-:. 

METHYL-HYDRO-ETHYL-PYEIDINE  v. 

METHYL-ETHYL-rYRIDINE  nYlJlilUE. 

DI  -  METHYL  -  HYDRO  -  HO  WO  -  CAFFEIC 
ACID  V.  Di-mctliyl  derivative  of  (4:3:1)-Di-oxy- 

PHEXYL-ISO-nUTYllIC  ACID. 

METHYL-HYDRO-HOMO-FERULIC  ACID  v. 

Di-methyl  derivative  of  (4.3:1)-Di-oxy-1'uenyl- 
iso-bdtvric  acid. 

METHYL-DI-HYDRO-PARVOLINE  v.  Penta- 

METIIYL-PYKIDINE  DIIIYDr.IIiE. 

METHYL-HYDRO-PYRIDINES  v.  Methyl- 

PYRIDINE  HYDUIDES. 

METHYL-HYDRO-QUINALDINE   v.  (Py. 

3:4)-Dl-METnYL'QDIXOLINE  TKTIt A- HYDRIDE. 

METHYL-HYDRO-QUiNOLINES  v.  Methyl- 

QUINOLINE  HYDRIDES. 

DI-METHYL-HYDROQUINONE  v.  Di- 
methyl derivative  of  H YD!:oQri\oNE. 

m  -  METHYL  -  HYUROQUINONE  -  TRI  - 
METHYL-AMMONIUM-IODIDE  v.  Mcthylo- 
iodide  of  the  di-methyl  derivative  of  Di-methye- 

AMIDO-HYDROQUINONH. 

METHYL-HYDRO  TOLUQUINONE    v.  Di- 

mctliyl  derivative  of  Hvi>i:iiT<)l,roi"tNONE. 

METHYL-HYDROXYLAMINE  v.  Alkyl  de- 
rivatives of  Hydroxylamink. 

METHYL  HYP0PH03PH ATE  Mc,P  ,0,.  S.G. 
i5  1-109.  From  Mel  and  Ag,I\0,  (Sanger,  A. 
232,  11).    Saponified  by  water. 

Methyl-hypophosphate  of  calcium 
MeCaHP..O„  5aq.  Needles. 

METHYLIA.  A  name  formerly  used  for 
Metuylahine. 


3CG 


METIIYL-IMESATT^T. 


METHYL-IMESATIN.  Described  as  Imide 
of  Methyl-isatin  undei'  Isatin. 

METHYL-IMIDAZOLE.  A  name  employed 
by  Wohl  and  Marckwald  {B.  22,  1359)  to  denote 
the  substance  usually  called  Methyl-gli'dxaline. 

METHYL  -  IMIDAZYL     MEECAPTAN  v. 

SULPHIDRO-METHYL-GLYOXALINE. 

METHYL  -  IMIDO  -  DI-METHYL-THIAZOLE 

S.C{NMe). 

I  >NMe.  [96°].  Formed  by  the  action 

CH:CMe  / 

of  chloro-acetone  on  di-methyl-urea  (Traumann, 
A.  249,  49).  White  needles  (from  water),  with 
strong  alkaline  reaction.  Is  identical  with  di- 
methvl-amido-methyl-thiazole. 

m"ETHYL-IMIDO-DI-(iS)-NAPHTHYL  SUL- 

PHIDE  NMe<p'"l?'s>S.    [285°].    Formed  by 

heating  imido-di-naphthyl  sulphide  (10  g.)  with 
Mel  (5  g.)  and  MeOH  (12  c.c.)  for  five  hours  at 
150°.  Formed  also  by  heating  di-(;8)-naphthyl- 
niethyl-amine  with  sulphur  (Kym,  B.  23,  2459). 
Lemon-yellow  plates  or  needles.  Gives  a  blue 
colour  with  H^S04  containing  HNO3. 

METHYL  -IMIDO  -  PHENYL  -  NAPHTHYL 


METHYL-INDAZINE  C„H,N,  i.e. 
.CMe. 

C^HjC^  I      ^KH.  Quinazole.  Methyl-indazole. 

\n— / 

[118°].  (281°  i.  V.)  at  736  mm.  V.D.  4-37  (ealc. 
4-53).  Formed  by  slowly  adding  NaNOv  to  a 
paste  composed  of  o-amido-acetophenone  and 
HClAq.  The  resulting  diazo-compound  is  soluble 
in  water,  and  the  liquid  is  poured  into  a  solution 
of  Na.SOj.  The  product  at  first  contains 
CH3.C6.C„Hj.NH.NHSO,Na,  but  it  gradually 
loses  its  reducing  power,  and  deposits  needles  of 
CMe. 


SULPHIDE 


NMe<^"'g«>S.    [133°].  Formed 


by  heating  NH<^^'»^«>S  with  Mel  and  MeOH 

at  150°  (Kym,  B.°  2S,  24G6).  Light  greenish- 
yellow  needles,  si.  sol.  hot  spirit,  v.  e.  sol.  hot 
benzene. 

METHYL-IMIDO-DI-PHENYL  SULPHIDE 

C,3H„NS  i.e.  S<^"g'>NMe.  [99-3°].  (c.  363°). 

Formed  by  heating  imido-di-phenyl  sulphide 
(thiodiphenylamine)  with  Mel  and  MeOH  in 
sealed  tubes  at  110°  (Bernthsen,  A.  230,  88  ;  B. 
16,  2899).  Long  white  prisms  (from  alcohol), 
insol.  water,  v.  sol.  ether,  benzene,  and  hot 
HOAc.  Its  alcoholic  solution  is  coloured  brown 
by  FeClj.  Nitric  acid  forms  a  yellow  nitro-  deri- 
vative which,  unlike  that  of  imido-di-phenyl 
sulphide,  is  insol.  NaOHAq.  The  nitro-  deriva- 
tive may  be  reduced  to  an  amido-  compound 
which  gives  a  deep  bluish-green  colour  with 
FeClj. 

Isomeride  C,3H„NS  i.e.  8{G^B.X'^^^  or 
C,H,.N<p!^<>S  (?).     [79°].    Formed  by  the 

action  of  SCl^  dissolved  in  petroleum  on  di- 
phenyl-methyl-amine  NMePh,  (Holzmann,  B. 
21,  2065).  Thin  yellow  scales  (fromhot  benzene- 
alcohol),  insol.  water,  si.  sol.  hot  alcohol  and 
ether,  v.  sol.  hot  benzene.  On  heating  with 
copper  it  yields  di-phenyl-methyl-amine. 

METHYL-IMIDO-DI-PHENYL  SULPHONE 

C.jH.iNSO^  i.e.  NMe<^«^^>S02.  [222°]. 

Formed  by  the  action  of  KMnO^  on  methyl- 
imido-di-phenyl  sulphide  suspended  in  water 
(Bernthsen,  A.  230,  91).  Chains  of  white  needles, 
often  slightly  reddish  (from  alcohol)  or  small 
compact  prisms  (from  glacial  acetic  acid).  V. 
si.  sol.  cold  alcohol,  glacial  acetic  acid  or  ether. 
Insol.  acids  or  alkalis;  not  affected  by  boihng 
KOH  or  HCl.  Boiled  with  cone.  H.,SO.,  it  forms 
a  splendid  blue  liquid,  turned  pale  violet-brown 
by  pouring  into  water.  Its  nitro-  derivative  after 
reduction  gives  no  colour  with  FeClj. 


>N.SOjNa.  When  these  needles  are 


heated  with  HClAq  they  yield  methyl-indazine 
and  H.SO^  (Fischer  a.  Tafel,  A.  227,  303). 
Methyl-indazine  is  also  formed,  together  with 
carbonic  acid  gas,  when  indazyl-acetic  acid 


/C.CHj.CO^H 
|\  is  heated. 


\n.nh 

Properties. — Colourless  needles  (from water), 
m.  sol.  hot  water,  v.  sol.  alcohol,  ether,  and 
chloroform,  almost  insol.  cone.  NaOHAq.  May 
be  sublimed.  Does  not  reduce  Fehling's  solu- 
tion.   Gives  crystalline  compounds  with  metallic 

Salts.— B'HCl.  [177°].  Needles,  v.  sol. 
water  and  alcohol. — Sulphate:  needles. — 
P  i  c  r  a  t  e :  yellow  crystalline  powder. — P  latino- 
chloride:  yellow  needles. 

Nitrosamine  C^HjNaO  i.e. 
/CMe-. 

CeH/  I       >N.NO.    [60°].    From  B'HCl  and 

\n— / 

cold  aqueous  NaNO.,.    Yellow  needles,  v.  sol, 
alcohol,  ether,  and  chloroform. 
Di-methyl-indazine  C^HioNj  i.e. 
/CMe. 

C,H/  I       >NMe.  [80°].  Formed  by  methyla- 

\n— / 

tion  of  the  preceding.  Colourless  plates,  v.  sol. 
alcohol,  ether,  benzene,  and  hot  water. 

Di-methyl-i/z-indazine  C,H,<^^^g^N.  [36"^]. 

Formed  from  methyl-o-amido-acetophenone  by 
conversion  into  the  nitrosamine 
CHj.CO.C^Hj.NMe.NO  and  reducing  this  body 
with  zinc  and  HOAc  (Fischer  a.  Tafel,  A.  227, 
330).  Yellow  oil,  solidifying  on  cooling  as  nearly 
colourless  plates.  Very  volatile  with  steam.  It 
forms  crystalline  compounds  with  metallic  salts. 
— The  chloride  forms  colourless  needles. — 
The  sulphate  crystallises  in  needles,  and  the 
picrate  in  rectangular  tables. 

METHYL-INDAZINE  ./-SULPHONIC  ACID 


/CMe. 
/  I  \ 


N.SO,H. 


The 


C,H,N,S03    i.e.  C,Ha  , 

\n— / 

sodium  salt  of  this  acid  is  formed  as  described 
under  methyl-indazine.  It  is  m.  sol.  cold  water, 
but  ppd.  on  addition  of  NaOH  or  NaCl.  It  does 
not  reduce  HgO  or  Fehling's  solution.  Boiling 
cone.  HClAq  splits  it  up  into  NaHSOj  and 
methyl-indazine. 

METHYL-INDAZOLE  v.  Methyl-indazine. 

DI  METHYL-INDIGO  f.  Indigo. 

METHYL  ISO-INDILEUCINE  v.  Indigo. 


METHYI^INDOLE. 


.1,17 


{In.  1)-M:ETHYL-IND0LE  CJI.N  i.e. 
C,n,<^y°^CH.     Scatulc.     Skatole.  [95°]. 

(200°  i.V.).    V.D.  (H=  1)  C.5-2  (calc.  G5-5). 

Occurrence. — The  chief  vohitile  constituent 
of  human  fjeces,  but  not  present  in  that  of  dogs 
(ISrieger,  pr.  [2]  17,  129  ;  B.  12,  198G).  It 
occurs  among  the  products  of  the  putrefaction 
of  all)uniinous  substances  (Bricger,  Nencki,  J.pr. 
[2]  17,  98;  H.  4,  371;  E.  a.  H.  Salkowsky,  B. 
12,051). 

Formation. — 1.  By  fusing  egg-albumen  with 
KOH  (Nencki). — 2.  By  reducing  indigo  with  tin 
and  HCl,  and  distilling  the  product  with  zinc- 
dust.  A  mixture  of  indole  and  scatole  is  thus 
obtained,  and  these  are  combined  with  jjicric 
acid.  When  the  picrates  are  distilled  with  cone. 
NaOHAq  the  indole  is  destroyed,  and  the  scatole 
passes  over,  and  may  be  crystallised  from  water. 
The  yield  is  -3  p.c.  Scatole  prepared  in  this 
way  has  no  fwcal  odour  (Bacyer,  B.  13,  '2339). — • 
3.  By  heating  aniline-zinc-chloride  with  gly- 
cerine (Fischer  a.  German,  B.  10,  710).— 4.  By 
adding  nitro-cuminic  acid  (0  pts.)  to  amido- 
ciuninic  acid  (obtained  by  reducing  4  pts.  of  the 
nitio-aeid),  mixing  with  baryta  (10  pts.),  drying, 
and  dislilling  (Fileti,  G.  13,  3.58,  378).— 5.  The 
phenyl-hydrazide  of  propionic  acid  is  warmed 
with  ZnClj,  and  the  product  distilled  with  steam 
(K.  Fischer,  A.  230,  138).— 0.  In  small  quantity 
in  distilling  strychnine  with  lime  (Stoehr,  B.  20, 
1108;  Lobisch  a.  Malfatti,  3/.  9,  029).— 7.  By 
heating  its  carboxylio  acid  (Arnold,  A.  240, 
335). 

Preparation  from  pancreas.  —  2,300  grms. 
pancreas  and  500  grms.  flesh  are  freed  from  fat, 
cut  up  and  put  into  a  loosely  covered  pot  con- 
taining 8  litres  of  water.  The  whole  is  left 
for  5  months  at  the  ordinary  temperature.  At 
the  end  of  the  fourth  month  the  odour  of  skatole 
appears.  The  liquid  is  acidified  with  acetic 
acid  and  distilled.  The  distillate  is  acidified 
with  HCl  and  picric  acid  is  added.  Bed  needles 
ofskatolopicrate,C,,H,,N.CsH,,(X02),OH,  separate. 
This  is  decomposed  by  ammonia,  and  the  skatole 
is  distilled  over  with  steam  and  crystallised  from 
water  (Nencki,  J.  pr.  [2]  20,  407). 

rroperties. — Glittering  plates  of  powerful 
f.Tcal  odour,  si.  sol.  water.  It  differs  from  indole 
in  Riving  no  colour  when  its  solutions  are 
treated  with  chlorine  water.  Its  solution  gives 
with  fuming  UNO,  an  opalescence;  with  KNOj 
and  acetic  acid  a  white  pp.  of  the  nitrosaminc ; 
with  CrO,  a  red  amorjihous  pp.  in  concentrated 
solutions ;  and  with  FeCl,  no  colour  (Brieger, 
J.  pr.  [2]  17,  130).  It  is  not  attacked  by  warm 
dilute  HNO.,.  It  colours  pine-wood  moistened 
with  IICl  red  ;  this  is  best  seen  by  dropping  pine- 
wood  saturated  with  an  alcoholic  solution  of 
Rcatolo  into  cold  cone.  HClAq  (Fischer,  A.  23G, 
133). 

Ecnctions.—l.  Potash-fusion  yields  the  cor- 
responding indole  carboxylic  acid  (Cinniician  a. 
M.agnanini,  B.  21.  073). -2.  Bypassing  CO.,  over 
a  mixture  of  sorlimn  and  scatole,  heated  at  240° 
there  is  formed  indole  ( J)i-l)-carboxylic  acid 
(C.  a.  M.).— 3.  With  chloroform  and  NaOEt  it 
yields  a  chloro  methyl-quinoline  C,„II„C1N.  -4. 
Benzoic  al(ich>/ilc  and  ZnCl,  form,  slowly  at  100°, 
C.H,.CHiCJI,'N)..  which  crystallises  from  alcohol 
[142^1  (Fischer,  B.  19.  2989).— 5.  When  adminis- 

VoL.  III. 


tered  to  animals  it  appears  in  the  urine  in  ths 
form  of  the  cliromogen  of  a  red  pigment  and  as 
methyl-indyl  sulphuric  acid  CaH„N.SO<II  (?) 
(Bricger,  H.  4,  414;  Mester,  H.  12,  130). 

Salts.— B'.^HCl.  Ppd.  in  needles  when  ether 
is  added  to  its  alcoholic  solution  (Wenzing,  .4. 
239,  239).  [168°].  Insol.  ether,  v.  si.  sol.  water, 
V.  sol.  alcohol.— Picrate  B'C,Hj(NOj)aOH.  Rod 
needles. 

Acetyl  derivative  so-called  v.  MnxnTL- 

INDTily  METHYL  KETONE. 

Dihydride  C„H,,N  i.e. 

C,H^<^g'^^®>GH,.    (232°  i.V.)  at  744  mm. 

Formed  by  reducing  an  alcoholic  solution  of 
scatole  with  zinc-dust  and  HCl  (Wenzing,  A. 
239,  242).  Colourless  oil,  resembling  quinoline 
and  piperidine  in  odour.  V.  sol.  alcohol,  ether, 
and  ligroin.  Its  alcoholic  solution  stains  pine- 
wood,  moistened  with  HClAii,  orange.  It  re- 
duces AgNOj  and  FeCl3  on  warming.  It  yields  a 
nitrosamine  which  may  be  reduced  to  an  oily 
hydrazine.  With  phenyl  thiocarbimido  it  forms 
a  compound  melting  at  125°. —  » B'HCl  :  sol. 
alcohol  and  water,  insol.  ether.  —  Oxalate: 
[126  ■];  insol.  ether. — B'„H„PtCl„:  yellow  needles, 
si.  sol.  water,  decomposed  by  hot  water.— Pi - 
crate:  [150°];  yellow  granular  crystals  (from 
benzene). 

(In.  2)-Methyl-indole  C,H,N  i.e. 

C,H,<^,g^CMe.   Methijl-ketole.  [60°].  (272° 

i.V.)  at  750  mm.  V.D.  4-75  (calc.  4  54)  (Tread- 
well,  B.  14,  1400). 

Formrition. — 1.  By  nitrating  benzyl  methyl 
ketone  with  fuming  HNO,,  reducing  the  result- 
ing [2:1]C,H,(N0.,).CH,.C0.CH,  with  zinc-dust 
and  ammonia,  and  distilling  with  steam  (Baeyer 
a.  Jackson,  B.  13,  187;  14,  879).— 2.  Obtained 
by  heating  the  phenyl-hydrazide  of  acetone 
(CH,,),C:N.NHC,B,  (1  pt.)  with  ZnCU  (5  pts.)  for 
half  an  hour  at  100°  and  then  for  some  minutes 
at  180°  (E.  Fischer,  B.  19,  1504  ;  A.  230,  124). 

Properties- — Needles  or  plates  (from  ligroin), 
si.  sol.  hot  water,  v.  sol.  alcohol  and  ether. 
Smells  like  indole.  V.  sol.  cold  HClAq,  but  de- 
composed on  boiling  with  cone.  HCL^q.  HNO, 
colours  its  solution  j'ellow,  and  soon  gives  a 
yellow  amorplious  pp.  which  does  not  give 
Liebermann's  reaction.  Colours  pine-wood, 
moistened  with  HClAq,  rod. 

Reactions. — 1.  KMuO,  oxidises  it  to  acetyl 
o-amido-benzoic  acid. — 2.  Potash-fusion  yields 
indole  (j!i.2)-carboxylic acid (Ciamician  a.  IMagna- 
nini,  B.  21,  673). — 3.  By  heating  with  sodium 
in  a  stream  of  CO,  at  240°  there  is  formed  metliyl- 
indole  carboxylic  acid  (Ciamician  a.  Magnauini, 
B.  21,  671).— 4.  Reduced  by  tin  and  HCl  to  a  hy- 
dride, although  sodium-amalgam  does  not  act 
upon  it. — 5.   With  chloroform  and  NaOEt  it 

I  yields  chloro-methyl-qninoline  [71°].  Bromo- 
forin  and  NaOEt  yield  the  corresponding bromo- 
niethyl-quinoline  (Magnanini,  G.  17.  240).  0. 
On  heating  with  cone.  HCl.\q  for  7  hours  at  225'-^ 
there  is  formed  aniline  and  a  liquid  base  C,„H,N 
(250°)  which  smells  like  quinoline  and  forms 

,  the  salts  B^HPlClg  and  B'HAuCl,  (Magnanini, 
B.  20,  2009]."— 7.   Benzoic  aldehyde  at  100° 

forms  C,H,CH(c^p»^^g<>NH)j  which  separates 

:  from  acetone   in  colourless  shining  crystals 
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[247"],  insol.  water,  v.  si.  sol.  hot  alcohol  and 
ether.  On  boiling  with  Fe._.Clj  in  HOAc  it  is 
converted  into  di-methyl-rosindole  (Fischer,  A. 
242,  373;  B.  19,  2988).  — 8.  Nitro-benzoic 
aldehyde  heated  with  {In.  2)-methyl-indole  on 
the  water-bath  forms  the  corresponding 
[3:1]0,H^(N02).CH(C,H,N),„  small  crystals  (from 
acetone),  si.  sol.  alcohol,  ether,  and  HO  Ac. 
This  body  melts  at  263°,  and  is  reduced  by  zinc- 
dust  and  ammonia  to  C„H,(NH.,).CH(CgH9N).^  a 
yellow crystallisable oil  (Fischer.'^.  242,  375).— 9. 
By  fusing  with  phthalic  anhydride  and  a  little 
ZnCl,>  there  is  formed  an  acid  C,,Hi.,N03  pro- 
bably C„H3N.C0.C„Hj.C0.,H  which  crystaUises 
from  alcohol  in  colourless  prisms,  insol.  water, 
si.  sol.  ether,  v.  sol.  hot  alcohol  and  HOAc 
(Fischer).— 10.  On  heating  with  benzoyl  chloride 
and  a  little  ZnCl,  the  products  are  di-methyl- 
rosindole  C.jHodN,  and  benzoyl-methyl -indole. — 
11.  On  heating  with  zinc  chloride  alone,  a  small 
quantity  of  quinoline  is  formed  (Fischer  a. 
Steche,  B.  20,819). — 12.  Diazo-benzene  chloride 
and  NaOAc  form  compact  red  crystals  (from 

petroleum-ether)    of  C.H^.NrN.C^^'j^g^^NH, 

[116°],  insol.  water,  v.  sol.  alcohol,  ether,  and 
benzene,  m.  sol.  petroleum-ether.  This  body  is 
split  up  again,  by  reduction,  into  aniline  and 
amido-methyl-indole         O.H^-C^^^^^^)^  CMe 

[113°]  (Fischer,  .4.242,  384).— 13.  When  {In.  2)- 
methyl-indole  (1  pt.)  is  heated  with  Mel  (2|pts.) 
and  a  little  methyl  alcohol  at  100°  for  15  hours, 
there  is  produced  di-methyl-quinoline  dihydride 
(243°)  (Fischer  a.  Steche,  B.  20,  818,  2199). 

Salts. — B'HI.  Formed  by  passing  dry  HI 
into  a  solution  of  the  methyl-indole  in  ether 
(Wagner,  A.  242,  388).  Flocculent  pp.,  very 
easily  decomposed  by  water  and  by  moist  air.— 
B'jH.^PtClij  3aq  :  yellow  needles,  decomposed  by 
water. 

Acetyl    derivative  C^'R^<^^j^^CMe. 

(200°-210°  at  40  mm.).  Formed  in  small  quan- 
tity,  together  with  methyl-indyl  methyl  ketone 
{q.v.),  by  heating  {In.  2) -methyl-indole  with  ACjO 
and  NaOAc.  The  product  is  extracted  with 
chloroform,  and  the  extract  distilled  in  vacuo 
(Magnanini,  G.  18,  95).  Pale-yellow  liquid. 
Decomposed  by  boiling  aqueous  KOH  into  KOAc 
and  methyl-indole.  Yields  indole  carboxylic  acid 
on  fusion  with  piotash.  KMnOj  oxidises  it  to 
acetyl-o-amido-benzoic  acid  (Ciamician  a.  Mag- 
nanini, B.  21,  673). 

(B)- Acetyl  derivative  v.  Methyl-indyl 

METHYL  KETONE. 

Benzoyl  derivative  a,H,NBz.  [82°]. 
Formed,  together  with  di-methyl-rosindole,  by 
heating  (I».  2) -methyl-indole  with  BzCl  and  a 
little  ZnCl.^  on  the  water-bath  (Fischer  a.  Wag- 
ner, B.  20, 817).  Glittering  plates  (from  alcohol), 
V.  si.  sol.  hot  water,  m.  sol.  alcohol  and  ether. 

Dihydride  C,H„N  i.e.  C,H,<;^^2>CHMe. 

Hydromethylketole.  (228°  i.V.)  at  742  mm. 
Prepared  by  reduction  of  {In.  2) -methyl-indole 
with  tin  and  HGl  (Jackson,  B.  14,  883  ;  Wen- 
zing,  A.  239,  244).  Colourless  oil  with  powerful 
odour.  Heavier  than  water.  Strong  base.  With 
phenyl-thiocarbimide  it  forms  a  compound 
CisHijNjS,  which  crystallises  from  ether  in  prisms 


[101°].— B',KPtCl, :  orange-yellow  needlea;  de- 
composed  by  water.— Oxalate :  [130-^];  crys- 
talline.— Picrate:  [151°];  crystalline. 

Acetyl  derivative  C<,H|(,NAc.  [50']. 
From  the  dihydride  and  Ac,0.  White  needles, 
insol.  water,  sol.  most  other  solvents. 

A''iiroso  wine  C.,H,(,N.NO.  [55°].  Formed  by 
adding  NaNO^  to  a  solution  of  the  hydrochloride 
of  {In.  2)-methyl-indole  dihydride  (Jackson). 
Yellow  crystals  (from  ligroin),  v.  sol.  alcohol, 
ether,  and  boiling  ligroin.  On  treatment  with 
tin  and  HCl,  methyl-indole  dihydride  is  regene- 
rated. On  reduction  with  zinc-dust  and  HOAc 
it  yields  the  hydrazine  C<,H,„N.NH_„  which  crys- 
tallises from  ligroin  in  prisms  [41°],  and  yields  a 
crystalline  sulphate  and  hydrochloride. 

(I«.3)-Methyl-indole  C,Hj<^™^^CH.  (240° 

i.V.)  at  720  mm.  S.G.  5  1-0707.  Obtained  by 
long  heating  at  about  205°  from  its  carboxylic 
acid  [212°],  which  is  formed  by  the  action  of 
HGl  on  the  phenyl-methyl-hydrazide  of  pyruvic 
acid  (Fischer  a.  Hess,  B.  17,  562).  Formed  also 
by  heating  w-chloro-methyl-o-amido-styrene 
C„H^(NHMe).CH:CHCl  with  NaOEt  at  135° 
(Lipp,  B.  17,  2510). 

Properties. — Yellowish  liquid,  nearly  insol. 
water,  v.  sol.  alcohol,  ether,  and  benzene.  Vola- 
tile with  steam.  A  chip  of  pine- wood,  dipped  in 
HClAq,  is  coloured  violet-red  by  its  vapour  or 
solution.  It  dissolves  in  oono.  HClAq,  and  is 
reppd.  by  addition  of  water.  Fuming  nitric  acid 
added  to  (i'w-3)-methyl-indole  suspended  in  water 
gives  a  deep  red  colour  and  finally  a  red  pp. 

Reactions. — 1.  An  alkaline  solution  of  bromine 
(NaOBr)  converts  it  into  di-bromo-methyl-oxin- 
dole  CgHgBroNO,  which  crystallises  in  transpa- 
rent tables,  melting  at  204°.  It  is  converted  by 
heating  with  alcoholic  potash  into  methyl-ij/- 
isatin,  which  is  ppd.,  after  boiling  off  the  alcohol, 
by  addingHGl.-  2.  {In. 3)-methyl-indole  (2  mols.) 
heated  with  benzoic  aldehyde  (1  mol.)  and 
ZnClj  for  2  hours  on   the  water-bath  forms 

C,H,.CH(C^^(5g^>NMe).,,  which  crystallises  in 

colourless  prisms  [197°],  insol.  water,  si.  sol.  al- 
cohol and  ether,  v.  sol.  hot  acetone  and  HOAc. 
It  yields  a  red  dye  on  heating  with  FeCl,,  in 
HOAc  (Fischer,  A.  242,  377 ;  B.  19,  2988).— 
3.  On  fusing  equal  weights  of  phtJmlic  anhydride 
and  {In.  3) -methyl-indole  with  a  little  ZuCl.,  at 
100°  there  is  formed  C,Hj:C20.,(a,H8N)2,  which 
crystallises  from  acetone  in  colourless  prisms 
[300°].  It  is  insol.  water  and  alkalis,  v.  si.  sol. 
ether  and  alcohol,  but  v.  sol.  hot  acetone 
(Fischer,  A.  242,  382  ;  B.  19,  2989).— 4.  Scarcely 
attacked  by  Mel  at  100°,  but  at  120°  it  appears 
to  yield  a  methyl-quinoline  dihydride  (Fischer 
a.  Steche,  B.  20,  2199). 

Picrate  C,HjNC,H,(N0,)30H.  [150°].  Long 
dark-red  prisms  or  needles,  v.  sol.  benzene,  si. 
sol.  ether.    Decomposed  by  alcohol. 

C  hi  or  0-  derivative  v.  Di-CHLOEO-MErHYL- 

INDOLE. 

Dihydride  C,H,<^^;>GHj.    (216°  i.V.)  at 

728  mm.  Formed  by  reducing  {In.  3)-methyl- 
indole  with  zinc-dust  and  cone.  HClAq  (Wenzing, 
A.  239,  246).  Liquid,  si.  sol.  water,  v.  sol.  alco- 
hol and  ether,  volatile  with  steam.  Most  of  its 
salts  dissolve  in  alcohol  and  water. — B'^H^PtCl^  : 


METIIYL-INDOLE. 


3^9 


yellow  needles,  decomposed  by  boiling  water. — 
Oxalate:  [105°].— Picrate  :  [155"j ;  yellow 
tables  (from  benzene). 

CMe:CH.C.CH^ 
(D.  2)-Methyl-indole     |  ||  yCU. 

CH  :CH.C.NH/ 
Tolimlolc.  [58-5°].  Formed  by  heating  at  240° 
its  carboxylic  acid,  which  is  obtained  from  the 
y-tolyl-hydrazide  of  pyruvic  ether  (Raschen,  A. 
239,  22(i).  Needles  (from  water),  m.  sol.  hot 
water,  v.  sol.  alcohol,  ether,  benzene,  and  ligroin. 
Volatile  with  steam.  Reacts  like  indole  with 
\iine-wood  and  with  nitrous  acid. — Pic  rate 
li'C,H,(NO.)aOH.  [151'->].  Red  needles  (from 
water). 

(In.  l,2)-Di-methyl-indole  C,„n,,N  i.e. 

C,B.,<^^^yCUe.   [108°].  (285°  i.V.).  Formed 

by  heating  the  phenyl-hydrazide  of  methyl  ethyl 
ketone  with  ZnCl.^at  180^  (E.Fischer,!?.  19,1565 ; 
A.  236,  120).  Formed  also  by  heating  bromo- 
acttyl-propionic  acid  CH.,.CO.CHBr.CH.,.CO..H 
(1  pt.)  with  aniline  (3  pts.)  at  100'  (Wolff,  B. 
20,  427  ;  21, 123).  Obtained  likewise  by  heating 

/  C.CH...CO,.H 
C„H/     -^CMe       at  225°  (Fischer). 

Properties.— White  plates  (from  dilute  alco- 
hol). Smells  like  indole.  V.  si.  sol.  hot  water, 
V.  e.  sol.  alcohol  and  ether,  si.  sol.  cold  ligroin. 
Dissolves  in  cone.  HCIAq  but  is  reppd.  on  dilu- 
tion with  water.    Does  not  colour  pine  wood. 

Reactions. — 1.  NaNO^  added  to  its  solution 
in  HOAc  forms  a  nitrosamine  [63°],  crystal- 
lising in  yellow  needles,  v.  si.  sol.  water,  v.  sol. 
alcohol.  By  zinc-dust  and  HCl  it  is  re-con- 
verted into  di-mothyl-indole.  It  exhibits  Lieber- 
mann's  reaction.- 2.  Mel  in  MeOH  converts  it 
into  tri-methyl-quinoline  dihydride. 

Pier  ate  15'CJI,(NO,)aOH.  [157°].  Brown 
needles  (from  alcohol). 

Dihydride  CJi,<^™°>CnMe.    (231°)  at 

750  mm.    Formed  by  reducing  di-methyl-iudole 
with  zinc-dust  and  HCIAq  (Steche,  A.  242,371). 
(I?!.2,3)-Di-metliyl-indole  C,„H,|N  i.e. 

C,H,<^^^jj^^CMe.    [56°].    Formed  by  heating 

the  phcnyl-methyl-hydrazide  of  acetone  (1  pt.) 
with  zinc  chloride  (5  pts.)  for  3  hours  at  130° 
(Fischer,  B.  19,  15()5 ;  Degen,  A.  230,  153). 
Formed  also   by  heating  its  carboxylic  acid 

CJI,<^.^^^^)^CMe  at  200°  (D.).  White 

noodles,  v.  sol.  alcohol,  ether,  benzene,  and 
ligroin,  v.  si.  sol.  water,  v.  sol.  cone.  HCIAq. 
May  be  distilled  without  decomposition.  It  gives 
the  pine-wood  tost  very  distinctly.  Nitrous  acid 
forms  a  complicated  product.  The  pic  rate 
crystallises  in  dark-red  needles.  The  hydride 
is  v.  sol.  weak  acids. 

(In.  1,3)-Di  methyl-indole  C,H^<::^^,  j^^^^CH. 

(230°-255  ).  Formed  by  heating  the  phenyl- 
niothyl-hydrazide  of  ?i-propionic  aldehyde  (1  pt.) 
vith  ZuClj  (5 pts.)  at  135=  (Degen,  .4.  236,  103). 
Oil. 

(B.  2-J)!-3)-Di-inetliyl-indole  C,„n„N  i.e. 
CMe:CH.C.CH  ^ 

I  II        ^CH.      Methyl  -  p  -  tolindole. 

CH :  CH.C.NMe/ 


(242°-245°).  Formed  by  heating  its  carboxylic 
acid  at  225°  (Hegel,  A.  232,  21G).  Liquid,  vola- 
tile with  steam  ;  v.  sol.  alcohol,  ether,  and  benz- 
ene. Dyes  pine-wood,  moistened  with  HCl,  red. 
Fuming  HNO.,  gives  a  red  colour  and,  finally,  a 
pp.    The  picrate  is  crystalline. 

(B.  2, 2)-Di-methyl-indole  C,„H„N  i.e. 
CMe:CU.C.CH. 

I  II       "^CMe.       Methyl  -  p  -  tolindole. 

CH :  CH.C.NH/ 

[114°-117°].  Formed  by  heating  the  jp-tolyl- 
hydrazide  of  acetone  with  ZnCl.,  (Raschen,  A. 
239,  227).  May  be  distilled  without  decompo- 
sition. Almost  insol.  hot  water,  v.  sol.  hot  alco- 
hol, ether,  and  benzene.— B'C,.H,(N0,)3(0H). 
[155°].    Dark-red  needles  (from  benzene). 

(B.  4,  In.  2)-Di-methyl-iiidole  C,„H,,N  i.e. 
CHiCH.C.CH  ^ 

I  II       ^CH.   Methyl-o-tolindolc.  Ob- 

CH:CMe.C.NMe/ 

tained  by  the  action  of  heat  on  its  carboxylic 
acid,  which  is  derived  from  the  o-tolyl-methyl- 
hydrazide  of  pyruvic  acid  (Hegel,  A.  232,  220). 
Liquid,  smelling  like  indole,  volatile  with  steam. 
Dyes  pine-wood,  acidified  by  HCl,  violet-red. 
Behaves  like  indole  towards  nitrous  acid. 

Di-methyl-indole  C,„H,,N.  (275  ).  Formed 
by  allowing  a  solution  of  the  hydrochloride  of 
(o)-di-methyl-dipyrrole  in  dilute  H.^SO,  to  stand 
for  some  time  in  the  cold  (Dennstedt,  B.  21, 
3439).  Liquid,  volatile  with  steam.  — Picrate 
B'C,H,(NO,),OH.  [156"].  Dark-red  silky  needles 
(from  benzene). 

Di-methyl-indole  C,„H,,N.  (c.  270°).  Formed 
from  (^)-di-methyl-dipyrrole  in  the  same  way  as 
the  preceding  isomeride  (D.).  Liquid.  Smells 
like  scatole.— Picrate  B'C,H,(N0.J,01I.  [149°]. 
Red  silky  needles. 

(In.  l,2,3)-Tri-methyl-indole    C,,Hi3N  i.e. 

C,H,<;^,^j®^CMe.  (280  ).  Formed  by  heating 

di  methvl-indyl-acctic  acid  for  several  hours  at 
210°  (Degen,  A.  230,  100).  Formed  also  by 
heating  the  phenyl-methyl-hydrazide  of  methyl 
ethyl  ketone  with  ZnCU  at  180°  (D.).  Yellow 
oil  with  characteristic  odour.  Miscible  with  al- 
cohol and  ether.  Gives  no  colour  to  pine-wood. 
Picrate  B'C,H,(NO,),OH.  [150°].  Dark-red 
needles  (from  hot  benzene). 

(B.  4,  In.  l,2)-Tri-methyl-indole  C,,H|3N  i.e. 
Cn :  CH.C.CMe. 

I  II        "^CMe.    [79°].     (283°  uncor.). 

CH:CMo.C.NH  / 

Formed  by  heating  bromo-acetyl -propionic 
(bromo-levulic)  acid  CH3.C0.CHBr.CH.,.CO..H 
with  o-toluidine  (Wolff,  B.  21,  3302).  White 
plates,  v.  sol.  alcohol,  chloroform,  and  petroleum- 
ether,  V.  si.  sol.  water.  Volatile  with  steam. -- 
Picrate  B'C5H,(NO,)30H.  [152°].  Purple-red 
scales. 

(B.  2,  In.  l,2)-Tri-methyl-indole  C,,H,,N  i.e. 
CMe:CH.C.CMe^ 

I  II        ^CMe.     [121°].     (297°  cor.). 

CH:CH.C.NH  / 

Formed  by  warming  6-bromo-acetyl-propionic 
acid  (1  pt.)  with  p-toluidine  (3  pts.),  and  finally 
heating  the  mixture  to  boiling  (Wolff,  B.  21, 
3361).  Plates,  v.  sol.  alcohol,  chloroform,  and 
petroleum-ether,  v.  si.  sol.  water.  Docs  not  give 
the  pine-wood  reaction.  The  solution  in  HOAc, 
mixed  with  FeClj,  becomes  green  on  boiling,  and 
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finally  blue.  Picrate  B'C,H2{NO,)30H.  [189°]. 
Brownish-red  needles,  v.  sol.  benzene  and  al- 
cohol. 

Nitrosamine  C,H,<;;^|^®Qj^CMe.  [73°]. 

Golden-yellow  needles,  v.  e.  sol.  alcohol  and 
HOAc,  si.  sol.  water. 

Tetra-methyl-indole  C,,,H|5N.  (285°).  Light- 
yellow  oil,  with  characteristic  odour  (Dennstedt, 
B.  22,1924).  PicrateB'0„H2{N02)30H.  [100°]. 
Shining  red  needles. 

METHYL-INDOLE  ACETIC  ACID  v.  Methyl- 

INDYL-ACETIC  ACID. 

(III.  1)-METHYL-IND0LE  {In.  2)-CARB- 
OXYLIC  ACID  C,„H,N02i.e. 

C6H^<^^^'^^C.C0,H.     Scatole  {P)-carboxrjlic 

acid  [165°].  Formed  by  saponifying  with  alco- 
holic potash  its  ether  which  is  obtained  by  boil- 
ing with  alcoholic  hydrogen  sulphate  (10  p.c), 
the  phenyl-hydrazide  of  ethyl-glyoxylic  ether 
CH,.CH„.C(N.,HPh).CO.H  (Wislicenus  a.  Arnold, 
B.  20,  3395  ;  'A.  246,  33'5).  Formed  also  by  heat- 
ing scatole  with  sodium  in  a  current  of  CO^  at 
240°  (Ciamician  a.  Magnanini,  G.  18,  Gl;'  B. 
21,  672,  1927 ;  Bend.  Accad.  Line.  [4]  4,  740). 
Thin  white  needles  (from  boiling  water),  v. 
sol.  alcohol  and  benzene,  v.  si.  sol.  water.  Its 
alcoholic  solution  is  coloured  deep  red  by 
FeGIj.  On  heating  above  165°  it  is  split  up 
into  C0„  and  scatole  [95°]. — AgA':  white  powder, 
insol.  water. 

Ethyl  ether  mk'.  [134°].  Needles  (from 
alcohol),  insol.  water,  v.  e.  sol.  benzene  and 
ether. 

{In.  l)-Metliyl-indole  carboxylic  acid 
C|„Hg]SfO,.  Scatole  {a)-carhoxylic  acid.  [164°]. 
(Possibly  identical  with  the  preceding  acid). 
Occurs  among  the  products  of  the  putrefaction 
of  serum-albumen,  and  of  muscular  tissue  (H.  a. 
E.  Salkowsky,  B.  13,  191,  2217  ;  H.  8,  23  ;  9, 
8).  Small  plates  (from  benzene).  Decomposed 
on  heating  above  its  melting-point  into  CO.,  and 
scatole.  V.  si.  sol.  cold  water,  v.  sol.  alcohol  and 
ether,  m.  sol.  benzene.  FeCl^  colours  its  dilute 
solution  (containing  HCl)  violet  on  boiling. 
Nitrous  acid  colours  its  dilute  solution  cherry- 
red,  and  presently  gives  a  pp.  Bleaching  powder 
colours  a  dilute  solution,  acidified  by  HCl.purisle; 
this  reaction,  and  that  with  nitrous  acid,  are  not 
exhibited  by  (In.  l)-indole  2)-carboxylic  acid. 
—AgA'.    Sparingly  soluble  pp. 

{In.  2)  Methyl-indole  (In.  l)-carboxylic  acid 
,C.COJI 

OyHj^   ^         .     Methyl-ketole  carboxylic 
\NH.CMe 

acid.  \1T2°'\  or  [183°].  Prepared  by  heating 
{In.  2)-methyl-indole  (10  g.)  mixed  with  sodium 
(3'6  g.)  in  a  current  of  dry  CO^  first  at  235°  and 
finally  at  315° ;  the  unaltered  methyl-indole  is 
removed  by  steam  distillation,  and  the  acid  re- 
crystallised  from  acetone  (Ciamician  a.  Mag- 
nanini, Q.  18,  60 ;  B.  21,  672  ;  Rend.  Accad. 
Line.  [4]  4,  740).  White  crystalline  powder, 
comijletely  decomposed  at  its  melting-point  into 
CO^,  and  methyl-indole  (methyl-ketole)  ;  this  de- 
composition is  partially  effected  by  merely  boil- 
ing the  aqueous  solution.  SI.  sol.  water  and 
benzene,  v.  sol.  alcohol  and  acetone.  It  givea 
white  pps.  with  lead  and  mercuric  salts,  and  a 


green  pp.  with  a  cupric  salt. — AgA' :  white  crys- 
talline pp. 

{In.  3)-Metliyl-indole  {In.  1) -carboxylic  acid 

C,H,<J'^^^;^)^Cn.     [212^].     Obtained  by 

heating  the  phenyl-methyl-hydrazide  of  pyruvic 
acid  (1  pt.)  with  10  p.c.  aqueous  HCl  (15  pts.) 
on  the  water-bath  (E.  Fischer  a.  Hess,  B.  17, 
559).  White  needles,  v.  sol.  hot  alcohol,  ether, 
and  benzene,  si.  sol.  hot  water,  nearly  insol. 
cold  water.  Its  solution  in  ILSO^  is  red.  By 
prolonged  heating  at  its  melting-point  it  is  split 
up  into  CO2  and  (In.  3) -methyl-indole.  Keadily 
oxidised  by  KMnO^.  An  alkaline  solution  of  Br 
or  CI  oxidises  it  to  methyl-i|'-isatin  and  C0._,. 

(B.  4)-Methyl-indole  {In.  2)-carboxylic  acid 
CH :  CH.C.CH. 

I  II       "^C.CCH.     [171°].    Formed  by 

CH:CMe.C.NH/ 

saponifying  with  alcoholic  potash  its  ethyl  ether 
which  is  obtained  by  heating  the  o-tolyl-hydra- 
zide  of  pyruvic  ether  (1  pt.)  with  ZnCl,  (1  pt.)  at 
220°  (Raschen,  A.  239,  228).  Needles  (from 
v/ater),  v.  sol.  alcohol,  ether,  and  HOAc. 

(B.  2)-Metliyl-indole  {In.  2)-carboxylic  acid 
CMe:CH.C.CH. 

I  II      "^C.CO^.  [228°].  Formed  from 

CH  :CH.C.NH/ 

its  ethyl  ether  which  is  obtained  by  heating  the 
p-tolyl-hydrazide  of  pyruvic  ether  with  ZnCL  at 
220°  (Raschen,  A.  239,  228).  Needles  (from 
water),  m.  sol.  hot  water,  v.  sol.  alcohol,  ether, 
chloroform,  and  HOAc.  Decomposed  on  fusion 
into  CO2  and  (B.  2)-methyl-indole. 

Ethyl  ether  EtA'.  [160°].  Colourless 
needles  or  plates. 

(In.  2,  3)-Di-metliyl-indole  (In.  l)-carboxylic 

acid  C„H„NO.,  i.e.  C^B.,<^^^'^^'yCUB. 

[185°].  Formed  by  saponifying  its  ether  which 
is  obtained  by  heating  the  phenyl-methyl-hydra- 
zide of  acetoacetic  ether  with  ZnCU  (Fischer, 
B.  19,  1569;  Degen,  A.  236,  157).'  Six-sided 
plates,  m.  sol.  hot  alcohol  and  chloroform,  si. 
sol.  water,  ether,  benzene,  and  ligroin.  Splits  up 
at  200°  into  CO.  and  (In.  2-3)-di-methyl-indole. 
The  Na  salt  is  insol.  cone.  NaOHAq.  The  Ag 
salt  is  insol.  NHjAq.    Colours  pine  wood. 

Ethyl  ether  EtA'.  [95°].  Colourless 
needles  (from  alcohol-ligroin),  v.  sol.  alcohol 
ether,  benzene,  and  chloroform,  si.  sol.  ligroin. 

(B.  4,  In.  3)-Di-methyl  indole  {In.  2)-carb- 
oxylic  acid  C,,H,,NOj  i.e. 
CH:CH.C.CH  . 

I  II        "^C.COjH.    [210°].   Formed  by 

CH:CMe.C.NMe/ 

warming  the  o-tolyl-methyl-hydrazide  of  pyruvic 
acid  (1  pt.)  with  phosphoric  acid  (20  pts.  of  S.G. 
1-17)  on  the  water-bath  (Hegel,  A.  232,  220). 
Colourless  needles  (from  benzene),  v.  e.  sol. 
alcohol.  Splits  up  on  heating  into  CO.,  and  the 
corresponding  di-methyl-indole.  When  its  alka- 
line solution  is  warmed  with  NaOCl  and  the 
product  heated  with  water  there  is  formed  di- 

methyl-^z-isatin  C,H3Me<^°^g>C0  [157°]. 

{B.  2,  In.  3)-Di-metbyl-indole  (In.  2)-carb- 

CMe:CH.C.CH  v 
oxylic  acid    |  ||        ^C.CO^H.  [221°]. 

CH  :CH.C.NMe/ 
Formed  by  warming  the  p-tolyl-methyl-hydra- 
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7.\de  of  pyruvic  acid  (1  pt.)  with  HCl  (20  pts.  of 
lOp.c),  the  acid  being  ppd.  (Hegel,  ^.  232,  216). 
Needles  (from  hot  alcohol),  si.  sol.  ether,  sol.  hot 
henzene,  chloroform,  and  gku^ial  HOAc,  insol. 
ligroin.  Forms  the  corresponding  di-methyl- 
indole  on  heating.  A  neutral  solution  of  its  Na 
salt  gives  with  NaOCl  a  yellow  crystalline  pp. 
[135"],  which  on  boiling  with  water  is  changed 

to  di-mcthyl-i/^-isatin  C,H,Me<^^^^CO  crys- 
tallising in  red  needles  [14R"]. 

METHYL-INDONAPHTHENE    C,oH„  i.e. 

C^H.^^Jj^^CH.      Methyl  -  indme.  (206°) 

(Roser) ;  (201°)  (Von  Pechmann,  B.  16,  516). 
Formed  by  distilling  methyl-indonaphthcne  car- 
boxylic  acid  with  soda-lime  (Roser,  A.  247,  159). 
Transparent  highly  refractive  liquid,  smelling 
somewhat  like  naphthalene.  Absorbs  oxygen 
from  the  air,  becoming  gummy.  On  heating 
with  cone.  HClA(i  it  also  becomes  gummy,  and 
HoSOj  has  a  hke  effect.  By  heating  with  HIAq 
at  180°  it  is  converted  into  a  solid  body,  fusible 
under  water,  v.  sol.  ether,  si.  sol.  alcohol. 

Picric  acid  compound 
C,„H,„C,Il.,fX(X.),OH.    [76°].    Unstable  orange 
powder  (Von  Miller,  B.  2H,  1882). 

METHYL-INDONAPHTHENE  CARBOXY- 

LIC  ACID  C,,H,„02  i.e.  C,H,<^^^®^C.CO,,H. 

'  Diliydronajildhoic  '  acid.  [200°].  Foimed  by 
gently  warming  benzyl-aceto-acetic  ether  (1  pt.) 
with  cone.  H.SO.,  (7  pts.),  and  pouring  the  pro- 
duct into  water  (Von  Pechmann,  B.  16,  516; 
Roser,  B.  20, 1574  ;  A.  247, 158).  White  needles 
(from  alcohol),  almost  insol.  water,  m.  sol.  hot 
alcohol  and  ether.  Crystallises  from  glacial 
acetic  acid  in  prisms  (containing  HOAc).  May 
be  distilled  with  slight  decompositiim,  but  when 
boiled  for  a  long  time  it  splits  up  into  CO^  and 
methyl-indonaphthene.  On  oxidation  it  yields 
phthalic  acid. 

Mcthi/l  ether  "'MeA.'.  [78°].  Smallneedles, 
v.  sol.  alcohol  and  ether. 

Di  -  bromide  C„H^<;^y''^>CBr.CO,H. 

[215'].  Formed  by  exposing  the  acid  to  bromine- 
vapour.  White  crusts  (from  ether).  On  warm- 
ing with  HOAc  it  gives  off  H15r  and  leaves 

CVH,<;^^^^C.CO„H  [245°],  which  forms  a 

methyl  ether  melting  at  100°. 

Mcihi/l  ether  C,„H.,Br,,C03re.  [157°]. 
White  neiMlles,  si.  sol.  metlivl  alcohol. 

METHYL-INDONAPHTHENE  DIHYDRIDE 
CARBOXYLIC  ACID  C,,H,,,0,  i.e. 

C,ll,<;|:i[|-^'°>C1I.C0,H.  Mcthyl-hydrindo- 

iiaphthenc' carhoxylic  acid.  [80°].  (300°-310°). 
Formed  by  the  action  of  sodium-amalgam  on  an 
alkaline  solution  of  methyl-indonaphthene  carh- 
oxylic acid  (Roser,  B.  20,  1574;  A.  247,  16.5). 
Small  needles  (from  hot  water),  v.  sol.  alcohol 
and  ether,  scarcely  volatile  with  steam.  On  con- 
tinued heating  above  310°  it  becomes  viscid,  but 
the  crystalline  acid  is  reproduced  on  treating 
this  viscid  mass  with  alkalis.  —  Ag.V'.  — Ba.Vj  2aq: 
needles  (from  alcohol),  v.  sol.  water. 
METHYL-XNDONAPHTHOaUINONE 

C,„n,0,  i.e.  C„H,<^^Q>CHMe.  Mcthyl-di-kcto- 


hydriiidcne.  [85°].  (c.  150°  at  18  mm.).  Formed 
by  the  action  of  sodium  on  a  mixture  of  ethyl 
propionate  and  phthalato  (Wislicenus  a.  Kiit/.le, 
A.  252,  SO).  Blunt  pyramids  (from  alcohol)  or 
needles  (from  light  petroleum),  sol.  ether  and  hot 
water.  The  sodium  derivative  C,oH,Na02 
crystallises  in  small  dark-red  prisms. 

Di-oxim  C,H,<^|^'°^|>CHMe.  [117°]. 

Needles,  sol.  alcohol,  ether,  alkalis,  and  HOAc. 
Mono-phcnyl-hydrazide 

C.iH4<co^'^^'^'^>CHMe.    [164°].    Crystals,  v. 

sol.  ether  and  benzene.  Forms  a  green  solution 
in  HOAc. 

Di-methyl-indonaphthoquinone  C,|H,„02  i.e. 

C,H^<^^;^>CMe,.    [108°].    (c.  250°).  Formed 

by   heating   niethyl-indonaphthoquinone  with 
Mel  and  MeOH  at  100°  (W.  a.  K.).    V.  sol.  al- 
cohol, ether,  and  benzene. 
Phenyl  -  hydrazidc 

C,H,<^j^^Jj;)>CMe,.  [184°-187°].  Slender 

yellowish  prisms  (from  alcohol),  sol.  ether  and 
HOAc.  FeClj  colours  its  solution  in  H^SO.,  iu- 
tenselv  dark  green. 

METHYL  INDOPHENINE  v.  Indophentne. 

METHYL-INDYL-ACETIC  ACID  C,iH„NO, 
^CH.,.CO,U 

i.e.  C,H^<  %  .  [195°-200°]. 

NI-I.CMe 

Formed  by  warming  the  phenyl-hydrazide  of 
acetyl-propionic  (levulic)  acid  with  ZnCl.,  at 
125°  (E.  Fischer,  B.  19,  1565;  A.  236,  i49). 
Colourless  plates,  si.  sol.  hot  water  and  chloro- 
form, m.  sol.  ether,  v.  sol.  hot  alcohol,  v.  e.  sol. 
acetone  and  hot  HOAc.  Nitrous  acid  yields  a 
nitrosamine.  At  225°  it  is  split  up,  slowly  into 
CO;  and  di-methyl-indole.  Its  picric  acid  com- 
pound crystallises  in  slender  dark-red  needles. 
Di-methyl-indyl-acetic  acid  CpHiaNO^  i.e. 
^CH,.CO,H 

C6H4<  .    [188°].    Formed  by 

NMe.CMe 

saponification  (by  alcoholic  KOH)  of  its  ether, 
which  is  obtained  by  warming  the  phenyl-methyl- 
hydrazide  of  acetyl-proi)ionic  ether  with  ZnClj 
(Fischer,  B.  19,  1568;  Degen,  A.  236,  158). 
Colourless  plates,  si.  sol.  water,  ether,  and  benz- 
ene, v.  sol.  alcohol  and  chloroform.  Its  alkaline 
salts  are  v.  e.  sol.  water,  but  ppd.  on  addition  of 
caustic  alkalis.  At  210°  it  is  split  up  into  COj 
and  (J)!-l,2,3)-tri-methyl-indole.  Does  not  give 
the  pine-wood  reaction. 

METHYL  INDYL  KETONE  v.  {$)-Ac,'fyl. 

INDOLE. 

(I)!..1)-METHYL-INDYL  METHYL  KETONE 

C„H„NO  i.e.  C,H,<^'^'^^^^C.C0.CH3.  Acetyl- 

scatole.  [148°].  Formed  by  heating  {Li-l)- 
methyl-indole  (scatole)  (1  g.)  with  AcCl  (10  g.) 
andZnCL(^g.)  (Magnanini,  G.  18, '.)9  ;  Jl.  21, 
19.38).  Long  needles  (from  dilute  alcohol),  insol. 
cold  water,  v.  sol.  hot  alcohol  and  acetone,  m. 
sol.  ether.  Volatile  with  steam.  Not  affected 
by  KOHAq,  but  cone.  HCl  forms  scatole.  Hot 
cone.  HnSOj  gives  a  purple  solution. 

Picrate  [156°].  Yellow  needles,  si.  soL 
cold,  v.  sol.  hot,  benzene. 
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Oxim  C6H^<^g°^C.C(NOH).CH3.  [IIQ^-]. 

Small  needles,  decomposed  by  acids  and  alkalis, 
leproducing  the  ketone. 

{In.  2)-Methyl-indyl  methyl  ketone 
.CO.CH3 

CJI^<^     \  Acetyl-methyl-'ketole. 
NH  .  CMe 

[196°].  Formed  by  heating  (7)1-2) -methyl-indole 
(methyl-ketole)  (1  pt.)  with  Ac^O  (5  pts.)  and 
NaOAc  (1  pt.)  for  six  hours  with  inverted  con- 
denser (Jackson,  B.  14,  879  ;  Fischer,  A.  242, 
379).  Colourless  needles  (from  acetone),  si.  sol. 
water,  v.  sol.  alcohol  and  hot  benzene.  Dissolves 
in  HClAq.  Not  decomposed  by  boiling  NaOHAq, 
but  boiling  cone.  HClAq  regenerates  the  ketone. 
KMnOj  oxidises  it  to  acetyl-amido-benzoic  acid 
(Magnanini,  G.  18,  97). 

Phenyl-hydrazide  C,,H,,N3  i.e. 
^C(N^Ph).CH3 

C6H4<  ^\  .  [c.l36^.  Formed 

.  CMe 

by  heating  the  ketone  with  phenyl-hydrazine 
hydrochloride  and  NaOAc.  Colourless  plates, 
m.  sol.  hot  benzene,  v.  si.  sol.  petroleum-ether. 

DI-METHYL-INOSITE  v.  Dambonite. 

METHYL-IODAMINE  v.  Methtlamine. 

METHYL  IODIDE  CH3I.  lodo-methane.  Mol. 
w.  142.  (42-8°)  (Dobriner,  A.  243,  23)  ;  (42-3°) 
(Perkin,  C.J.  45,4.59).  S.G.S2-3346(D.);iJ2-2852; 
P  2-2529  (P.).  S.  -008  at  15°  (Bardy  a.".  Bordet, 
A.  Ch.  [5]  16,  5G9).    C.E.  (0°-10°)  -00118  (D.). 

5.  V.  64-1  (Lossen,  A.  254,  69)  ;  64-8  (Bamsay)  ; 
M.M.  9  009  at  19-5°.  H.F.p.  (gas) -1-3420.  H.F.v. 
(gas)  2840  (Thomsen,  Th.).  Obtained  by  dis- 
tilling phosphorus  (1  pt.)  with  iodine  (8  pts.), 
d  ssolved  in  moist  methyl  alcohol  (14  pts.),  or 
phosphorus  (CO  g.)  with  iodine  (1000  g.)  and 
methyl  alcohol  (500  g.)  (Dumas  a.  P61igot,  A. 
15,  30  ;  Pierre,  A.  56,  147  ;  Landolt,  A.  84,  44  ; 
Hofmann,  C.  J.  13,  69).  Prepared  also  from  red 
phosphorus  (10  pts.),  MeOH  (35  pts.),  and  I 
(100  pts.)  (Personne,  J.  1861,  607  ;  Butlerow,  B. 

6,  561),  and  from  KI,  MeOH,  and  gaseous  HCl 
(De  Vrij,  J.  1857,  441).  The  distillate  is  washed 
with  water  and  rectified  over  CaCl.^  and  lead  oxide. 
Colourless,  slightly  combustible  liquid.  Not  at- 
tacked by  gaseous  HCl. 

Bcactions. — 1.  Chlcn'ine  converts  it  into 
MeCl. — 2.  When  heated  with  zinc  it  forms 
IZnMe.  The  moist  copper-zinc  couple  forms 
methane  (Gladstone  a.  Tribe,  C.  J.  26,  682).— 
3.  When  heated  with  alloys  of  K  or  Na  with 
As  or  Sb  it  yields  methides  of  arsenic  or  an- 
timony.—  4.  With  Mg  and  Al  it  forms  meth- 
ides.—  5.  When  heated  in  a  sealed  tube  with 
aqueous  NH,  it  forms  mono-,  di-,  and  tri-methyl- 
amine  and  NMe,!.— 6.  With  EtOH  at  125-^  it 
forms  EtI  and  MeOEt  (Busse  a.  Kraut,  A.  177, 
272).- 7.  Heated  with  water  (15  pts.)  at  100°  it 
is  converted  into  methyl  alcohol  (Niederist,  A. 
196,  350).— 8.  With  H.,S  and  water  it  forms 
MeI(H„S)„23aq  (Forcrand,  A.  Ch.  [5]  28,  21).— 
9.  Sulphur  at  160°  to  190°  forms  SMe.J.  and 
other  products  (Klinger,  B.  10,  1880). 

Hydrate  (Mel)2aq.  [-4°]  (F.)  ;  [4-8°] 
(Villard,  C.  R.  Ill,  185).  Formed  by  passing  a 
current  of  moist  air  through  the  iodide  (Forcrand, 
C.  B.  90,  1491). 

METHYL-IODOFORM  v.  Tri-iodo-ethane. 


METHYl-ISATIC  ACID  v.  Isatic  acid. 

METHYL-ISATIN  v.  Isatin. 

METHYl-ISATOIC  ACID  v.  Isaioic  acid. 

METHYI-ISATOID  v.  Isatoid. 

METHYL-ITACONIC  ACID  C,H,0,.  [166°]. 
A  product  of  the  distillation  of  methyl-paraconic 
acid  (Frankel,  A.  255,  37).  Formed  also  by 
heating  a  solution  of  methyl-citraconic  acid  at 
150°  in  sealed  tubes.  Prisms,  sol.  water,  insol. 
chloroform.  When  distilled  it  partially  car- 
bonises, and  is  partially  converted  into  the 
isomeric  methyl-citraconic  acid.  Nitric  acid 
appears  to  convert  in  into  methyl-mesaconic 
acid  [195°].  Sodium-amalgam  reduces  it  to 
ethyl-succinic  acid.  —  BaA"  iaq.  —  CaA"  aq.  — 
Ag,,A". 

TETEA-METHYIIUM     HYDEOXIDE  v. 

Meihylo-hydroxide  of  Trimethylamine. 

DI-METHYL-KETINE    is  Tetra-methyl- 

PYBAZINE. 

DI-METHYL-KETOL  v.  Methyl-oxyethyl 

KETONE. 

METHIL-KETOLE  v.  (In.  2) -Methyl- 
indole. 

DI-METHYL-KETONE  is  Acetone. 

Di-methyl  di-ketone  C^H^O.^  i.e. 
CH,.CO.CO.CH,.  Bi-acctyl.  (88°).  S.G. 
•9734.  S.  25  at  15°.  Formed  by  heating  its 
dicarboxylic  acid  (ketipic  acid)  either  by  itself 
or  with  dilute  H,SO^  (Fittig,  B.  20,  3179 ;  A. 
249,  200).  Formed  also  from  its  mono-oxim 
(nitroso  -  methyl  -  ethyl  -  ketone)  by  successive 
treatment  with  NaHSOj  and  dilute  acid : 
CH,.CO.CMe:NOn  +  H2S03  +  H.,0 
=  CH3.C0.C0Me  +  NH,S0,H  (Von  Pechmann, 
B.  20,  3162).  Most  easily  prepared  by  saponi- 
fying methyl-aceto-acetic  ether  with  dilute  (3 
p.c.)  alkali,  treating  the  product  with  NaNO, 
and  H.jS0^,  removing  alcohol  by  distillation, 
adding  dilute  H,S0j  (20  vols,  of  15  p.c),  and  dis- 
tilling with  steam  (Von  Pechmann,  B.  21, 1411). 
Yellow  mobile  liquid,  smelling  like  acetone  and 
quinone,  miscible  with  alcohol  and  ether.  De- 
composed by  alkalis  or  hot  alkaline  carbonates. 
Forms  metallic  derivatives  of  trimethyl-glyoxal- 
ine  with  ammoniacal  solutions  of  silver  nitrate 
and  of  cuprous  chloride.  With  alcohol  it  forms 
an  unstable  compound  CjH^022H0Et,  boiling 
at  75°.  With  water  it  forms  a  crystalline  hy- 
drate (CjH^0._,)3  2aq,  insol.  water,  alcohol,  and 
ether.  Yields  a  very  unstable  compound  with 
SOj.    Combines  with  NaHSO,. 

Reactions. — 1.  With  HCy  it  forms  the  nitrile 
of  di-oxy-di-methyl-succinic  acid. — 2.  Bromine 
dissolved  in  CS^  forms  a  di-bromo-  derivative 
CjHjBr,02   [117°].— 3.    Ammonia    forms  tri- 
/N:CMe 

methyl-glyoxaline  CHMe<      |      [133°]  (271°). 

\N:CMe 

4.  When  warmed  with  o-iohjlenc-diamine  acet- 
ate it  is  converted  into  tri-methyl-quinoxaline 

C5H,Me<^^;Q^J|^^,  which  crystallises  from  light 

petroleum  in  prisms  [91°]  (270°). — 5.  Aniline 
forms  the  anilide  PhN:CMe.CMe:NPh,  which 
crystallises  from  alcohol  in  lustrous  sulphur- 
yellow  scales  [133°],  v. sol.  ether,  m.  sol.  alcohol, 
insol.  water.  -  6.  On  adding  dilute  aqueous 
NaOH  or  Na^CO,,  to  an  aqueous  solution  of  the 
diketone  until  it  becomes  colourless,  then  at 
once  acidifying  with  dilute  H^SO,  and  extract- 
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ing  with  ether,  the  product  is  di-mcthyl-quino- 
gen  CH,,.C0.CMe:CH.C0.C0.CH3,  a  yellowish 
bitter  syrup,  which  forms  a  phenyl-hydrazide 
0„H|„(N.JIFh)3  [205°],  and  is  converted  by  excess 
of  alkali  into  p-xyloquinone. — 7.  Heated  with 
an  aqueous  solution  of  w^ea  it  forms  di-methyl- 
glycolurite  C,^H,„N.|02  (Franchimont  a.  Klobbie, 
11.  T.  C.  7,  251).— 8.  lleduced  in  alkaline  solu- 
tion to  a  product  (CH3.CO.CH(OH).CH3  ?),  which 
instantly  reduces  Fehling's  solution  in  the  cold. 

Moiio-oxim  CH,,.C0.C(N0H).CH3.  Iso- 
nitroso-mrlhyl-clhijl-kdone.  [74°].  (180°). 
V.D.  ;j-51  (calc.  3-49).  Formed  by  treating 
methyl-accto-acetic  ether  (1  mol.)  with  aqueous 
KOH  (3  mols.),  followed  by  nitrous  acid  (V. 
Meyer  a.  Ziiblin,  B.  11,  322).  Prisms  (from 
cliloroform)  or  plates  (from  water),  v.  e.  sol. 
alcohol,  ether,  and  chloroform.  Decomposed 
by  heating  with  dilute  HClAq  at  140°  into  am- 
monia and  acetic  acid.  Boiling  cone.  HClAq 
yields  HOAc,  hydroxylamine,  and  a  little  of  the 
dioxim  (Schramm,  B.  16,  177).  By  boiling  with 
dilute  HoSO,  it  is  split  up  into  hydroxylamine 
and  the  dikctone  (Von  Pechmann,  B.  20,  3213). 
Treatment  with  aqueous  NaHSOj  and  dilute 
IIoSO,  also  forms  di-mothyl  diketone  (Von  Pech- 
mann, B.  20,  3102).  Alkaline  K3FeCy„  oxidises 
it,  even  in  the  cold,  to  acetic  and  nitrous  acids 
((iutknecht,  B.  12,  2290).  On  reduction  by 
SnClj  and  HCl,  followed  by  removal  of  tin  by 
ILS  and  addition  of  alkali,  tetra-methyl-pyrazine 
is  obtained.  But  if  the  solution  is  allowed  to  stand 
wlien  acid  another  base  is  got  (Braun,  B.  22, 
559). 

Methyl  ether  of  the  mono-oxim 
CH3.CO.C'(NOMe).CH3.  (125°  uncor.).  Colour- 
less  oil,  lighter  than  water  (Ceresole,  B.  16, 
834). 

Di-oxim  CH3.C(NOH).C(NOH).CH3.  Me- 
thijl-cthyl-acctoximic  acid.  [234^].  Formed 
by  the  action  of  hydroxylamine  on  the  mono- 
oxim  (Schramm,  B.  16, 179  ;  Auwcrs  a.  V.  Mever, 
n.  21,  3527)  or  on  the  dikctone  (Fittig,  A.  249, 
204).  Small  colourless  needles,  insol.  water,  v. 
sol.  alcohol  and  ether.    May  be  sublimed. 

Ox  im-pJiem/ 1  -hydrazide 
CH,.C(N0H).C(N:,IIPh).CH3.  [158°].  Formed 
from  the  oxim  and  phenyl-hydrazine  (Von  Pech- 
ni.mn  a.  Wehsarg,  B.  21,  2997).  Large  crystals 
(from  alcohol).  Its  solution  inH..SO^is  coloured 
bluish-violet  by  FeClj. 

Pile  n  i/l-h  i/drazida 
CH3.CO.C(N,HPh).CH3.  [133°].  Formed  by 
running  a  solution  of  diazobenzene  chloride 
into  one  of  mcthyl-acctoacetic  acid,  the  reaction 
being  completed  by  adding  a  solution  of  NaOAc 
l-hipp  a.  Klingcmann,  B.  21,  549;  .4.  247,  218; 
Von  Pechmann,  B.  21,  1411).  Yellow  tables 
(from  beu/.onc).  Forms  a  yellow  solution  in 
cone.  1LS0|. 

Di-plt  eni/l -d  i-hi/drazide 
CIl,.C(N,HPh').C(N,nrh).CH3.  [243°]  (.Japp)  ; 
[239°]  (Fittig).  Formed  by  treating  the  niono- 
plienyl-hydrazide  with  phenyl-hydrazine  (Japp, 
.1.  247,  21S),  or  by  the  action  of  jihenyl-hydra- 
zine  on  an  ethereal  solution  of  di-methyl  di- 
kctone (Fittig,  A.  249,  203  ;  Von  Pechmann, 
y>.  20,  3164).  Formed  also  by  heating  the 
plienyl-hydrazide  of  pyruvic  acid  (Japp  a. 
Klingemann,  B.  21,  550).  Yellowish  needles, 
almost  insol.  water,  alcohol,  and  ether,  si.  sol. 


chloroform,  m.  sol.  acetone  and  hot  benzene. 
Dissolves  in  cold  cone.  HoSO,  forming  a  brown 
solution,  which  after  some  time  becomes  dirty- 
wine  red,  appearing  green  in  thin  layers.  K.^Cr.Oj 
in  HOAc  oxidises  it  to  the  '  osolctrazone ' 
CHj.CiN.NPh 

I  I  ,  which  crystallises  in  matted  red 
CH3.C:N.NPh 

needles  [169^],  insol.  water,  sol.  chloroform  and 
benzene,  m.  sol.  ether,  si.  sol.  acetone  and  alco- 
hol, almost  insol.  HOAc.  Tliis  '  osotetrazone  ' 
is  reduced  to  the  original  diphenyl-dihydrazidc 
by  warming  with  phenyl-hydrazine.  HCl  con- 
verts the  '  osotetrazone  '  into  an  '  osotriazone  ' 
CH3.C:N. 

I  ^NPh,  which  is  a  very  weak  base, 
CH3.C:N^ 

[35°],  (c.  255°),  insol.  water,  sol.  alcohol  and 
ether  (Von  Pechmann,  B.  21,  2759). 

DI-METHYL-DI-KETONE  DICARBOXYLIC 
ACID  C,H„0„  i.e.  C0,H.CH,.C0.C0.C1I,.C0,H. 
Di-keto-adipic  acid.  Ketipic  acid.  Kctipatic 
'acid.  Oxalyl  di-acctic  acid.  Obtained  by  warm- 
ing its  ethyl  ether  with  cold  cone.  HClAq  (Fittig 
a.  Daimler,  B.  20,  203 ;  A.  249,  183).  White 
amorphous  powder,  insol.  or  v.  si.  sol.  cold  water, 
alcohol,  chloroform,  CS.j, benzene,  and  potvoleum- 
ether.  On  heating  alone  or  with  dilute  HjSOj  it 
is  converted  into  dimethyl  diketone. 

Ethyl  ether  Et.A".  [77-"].  Prepared  by 
warming  oxalic  ether  with  chloro-acetic  ether 
and  amalgamated  granulated  zinc  at  80^  for 
three  days.  The  mass  is  extracted  with  water 
and  the  insoluble  portion  treated  with  dilute 
H._.SOj,  and  the  solution  so  obtained  extracted 
with  ether.  The  ether  is  distilled  off,  and  the 
ketipic  ether  left  recrystallised  from  alcohol 
(Fittig  a.  Daimler).  Formed  also  by  the  action 
of  NaOEt  and  oxalic  ether  on  acetic  ether  (Wis- 
licenus,  B.  20,  589 ;  A.  246,  328).  Colourless 
plates  or  prisms,  insol.  cold  water,  v.  sol.  ether 
and  chloroform,  m.  sol.  hot  alcohol,  benzene, 
and  CS.j.  Decomposed  by  boiling  water.  F"eCl3 
colours  its  alcoholic  solution  deep  red. 

Reactions. — 1.  Bromine  added  to  a  warm 
solution  of  the  ether  in  CS.,  forms 
CO,Et.CBr,.CO.CO.CBr,,.CO,Et  [119°], 'which  if 
converted  by  ammonia  into  oxamide  and  di- 
bromo-acetaraide  [156°].  Bromine  added  to  a 
Bolution  of  ketipic  ether  in  cooled  CS.,  forms 
CO.Et.CHBr.CO.CO.CHBr.CO  H,  which"  is  de- 
posited in  colourless  plates  [70^]. — 2,  Chlorine 
passed  into  a  boiling  solution  of  the  ether  in 
chloroform  forms  CO,Et.CCl,.CO.CO.CCl,.CO,,Et 
[93°],  which  is  also  produced  by  chlorinating 
di-oxy-quinone  dicarboxylic  ether  (Boniger,  B. 
22, 1285).— 3.  P/ie»-7/Z-/i!/fZrair!Wc  forms  a  phenyl- 
hydrazide 

■C0,Et.CH„.C(N,HPh).C(N,HPh).CH,.C0,Et 
crvslallising  from  chloroform  in  light-yellow 
needles  [160°- 180°]. 

DI-METHYL-KETOXIM  v.  Acetoxim. 

METHYL-LEPIDONE     v.  Oxy-niMExnyL- 

QriNOLINE. 

METHYL-PARA-LEUCANILINES  r.  JilETnYL- 

TKI-.VMIDO-TKI-rHENYL-METlI.VNES. 

METHYL-LUTIDONE  v.  OsT-TKi-MExnYL- 
pyi5ir>rN'E. 

METHYL-PSEUDO-LUriBO-STYRIL  v.  Ox-r- 

,  TKI-MliTHYh-ryniPINE. 
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METHYL-MALONIO  ACID. 


DI-METHYL-MALEIC  ACID  C^HA  i.e. 
C0.,H.CMe:CMe.C02H.      Fyrocinchonia  acid. 
Di-methyl-fiimaric   acid.  Di-methijl-ethylene 
di-carboxylic  acid.    Butylene  dicarboxylic  acid. 

Formation. — 1.  Its  anhydride  is  formed  by 
the  dry  distillation  of  cinchonic  acid  CjH^Og 
(Weidel  a.  Schmidt,  B.  12,  1151 ;  Weidel  a.  Brix, 
ill.  3,  608).— 2.  The  anhydride  is  formed  by  dis- 
tilling the  mother-liquor  from  the  preparation 
of  terebic  acid  by  oxidation  of  turpentine  with 
HNO3  (Roser,  B.  15,  1318).— 3.  By  heating  the 
lactone  CH3.C(CO,H).CH{CO,H).CH2.CO  at  180° 

I  O  I 

(Rach,  A.  234,  39).— 4.  Together  with  di-chloro- 
di-methyl-succinic  acid 

C0,H.CClMe.CClMe.C02H  by  the  action  of  re- 
duced silver  upon  di-a-ohloro-propionic  acid 
(Otto  a.  Beckurts,  -B.  18,  825).— 5.  By  the  action 
of  reduced  silver  upon  di-chloro-di-methyl-suc- 
cinic  acid  (0.  a.  B.). — 6.  The  anhydride  is 
formed  by  treating  either  '  anti '  or  '  para  '  di- 
methyl-succinic  acid  in  the  fused  state  with 
bromine  (Bischoff  a.  Voit,  B.  23,  646). 

Properties. — The  free  acid  is  unstable ;  on 
adding  an  acid  to  its  salts  the  anhydride  is  at 
once  ppd.  The  sodium  salt  gives  a  dark-red 
colouration  with  FeClj,  and  crystallLne  pps.with 
Pb(N03)2  and  HgCl^. 

Saits. — Na2A"5aq:  white  crystalline  solid. 
— Na2A"liaq. — CaA"  :  small  needles,  less  sol. 
hot  water  than  cold  (Eoser). — CaA"aq  :  small 
white  plates  (O.  a.  B.).— BaA":  white  glistening 
plates,  more  sol.  cold  water  than  hot. — Ag.A'' : 
sparingly  soluble  pp.,  decomposed  on  heating 
into  Ag.^0  and  the  anhydride. 

Methyl  ether  Me.A".    Colourless  oil. 

Ethyl  ether 'Ei.^K''.  [liO^).  Oil.  Formed 
by  treating  the  anhydride  with  alcohol  and  HOI. 
CMe.COv 

Anhydride  \\  >0.    [96°].  (223°). 

CMe.CO/ 

V.D.  4-2  (calc.  4-3).  Formed  as  above.  Crystal- 
lises in  glistening  white  leaflets  or  trimetric 
tables  (from  water);  a:6:c  =  •626:1:1-521  or 
•201:  '332:1.  V.  sol.  alcohol,  ether,  and  benzene, 
si.  sol.  cold  water.  The  aqueous  solution  is  acid 
and  has  a  sweet  but  burning  taste.  Volatile 
with  steam.  Readily  sublimes.  Not  attacked 
by  HNO3.  Chromic  acid  mixture  oxidises  it  to 
acetic  acid  and  C0„.  Reduced  by  sodium- 
amalgam  to  s-di-methyl-succinic  acid  [194°]  and 
two  isomeric  acids  [241°]  and  [120"],  the  last 
acid  being  methyl-ethyl-malonic  acid  (Otto  a. 
Rossing,  B.  20,  2736).  Cone.  HIAq  at  220°,  and 
zinc  filings  in  water  or  ammonia  also  reduce  it 
to  s-di-methyl-succinic  acid.  The  anhydride  is 
not  attacked  by  PCI,,  or  AcCl.  It  is  dissolved  by 
aqueous  alkalis,  forming  the  sodium  salt  of  the 
acid.  Potash  fusion  yields  oxalic  acid.  By  heat- 
ing with  bromine  and  water  at  100°  there  is 
formed  di-bromo-acetic  acid.  When  it  is  dissolved 
in  benzene  and  shaken  with  phenyl-hydrazine 
in  the  cold  the  anhydride  forms  the  compound 
CK,.C(C0.N2H,Ph):CMe.C0.0.N,H,Ph,  which, 
when  shaken  with  HClAq,  regenerates  the  an- 
hydride, but  when  heated  at  115°  yields  CO^, 

CMe.CO.NH 
phenyl-hydrazine,  and  II  |     [129°],  which 

CMe.CO.NPh 
crystallises  from  dilute  alcohol  in  yellow  mono- 
clinio  prisms,  and  yields  di-methyl-maleic  acid 


when  warmed  with  KOHAq  or  HCiAq  (Otto  a. 
Hoist,  /.  pr.  [2]  42,  67). 

CMe.COCl 

Chloride  ||  .  (220°-230°).  Formed 

CMe.COCl 

by  the  action  of  PCl.  on  the  anhydride  (0.  a.  H.). 
Yellow  oil.  When  acted  upon  by  the  Na  salt  it 
yields  the  anhydride.  NH3  converts  it  into  the 
imide.  Phenyl-hydrazine  forms  the  compound 
CMe.CO. 

II  >N.NHPh   [187°]  isomeric  with  tha 

CMe.CO/ 

body  melting  at  129°  {v.  supra). 
CMe.COv 

Imide  \\  >NH.    [118°].   Formed  by 

CMe.CO/ 

heating  the  anhydride  with  alcoholic  NH3.  Tri- 
clinic  plates,  m.  sol.  hot  water,  v.  sol.  alcohol. 
May  be  subhmed.— "B'^H^PtCls. 
CMe.CO. 

Anilide  \\  >NPh,    [96°].  Formed 

CMe.CO/^ 

by  heating  the  anhydride  with  aniline  at  180°. 
Prisms  (from  alcohol). 

METHYL-MALONIC  ACID  C^H.O,  i.e. 
CH3.CH(C0,JI).,.  Iso-succinic  acid.  Mol.  w. 
118.  [130°]'.  H.C.v.  365,100.  H.C.p.  364,800. 
H.P.  218,200  (Stohmann,  Kleber,  a.  Langbein, 
J.  pr.  [2]  40,  207).  S.H.  (0°-60°)  -3372  (Hess, 
P.  [2]  35,  410). 

Formation. — 1.  By  decomposing  a-cyano- 
propionic  acid  with  potash  (Wichelhaus,  Z.  1867, 
247;  Byk,  J.  pr.  [2]  1,  19).— 2.  From  sodium- 
malonic  ether  and  Mel  (Ziibhn,  B.  12, 1112). 

Preparation. — By  acting  on  potassium  a- 
bromo-propionate  with  pure  aqueous  KCy,  and 
saponifying  the  product  by  boihng  with  aqueous 
KOH  (Cohn,  A.  251,  335). 

Properties.— 'Long  prisms  or  tables  (by  sub- 
limation). Decomposed  on  distillation  into  CO.^ 
and  propionic  acid.  FeClj  gives  no  pp.  in  neu- 
tral solutions.  Fuming  HNO3  decomposes  it 
into  tri-nitro-ethane,  CO2  and  acetic  acid  (Fran- 
chimont,  R.  T.  C.  5,  281).  Electrolysis  of  a  con- 
centrated solution  of  its  potassium  salt  yields 
hydrogen,  CO.,,  and  oxygen. 

Salts .— NaHA"iaq.— Na2A"2aq.— KHA".— 
K2A"aq.  —  CaA"|aq.  —  CaA'  aq.  Solubility  : 
Miczynsky  (M.  7,  269).— BaA'' 2aq.— ZnA"  3aq. 
— PbA''iaq.  —  Ag.,A":  heavy  granular  pp. 
gradually  becoming  crystalline. 

Methyl  ether  Me,A".     (179°).  S.G. 
1-107.    When  treated  with  HNO,  (S.G.  1-5)  it 
gives  a  small  quantity  of  CH.,.C(N62)(C02Me)2. 

Ethyl  ether  Et.A".  (196-6°  cor.)  (Kres- 
townikoff,  B.  10,  409)";  (199°)  (Perkin,  C.  J.  45, 
510).  S.G.  f"-  1-021  (Conrad  a.  Bischoff,  A.  204, 
146)  ;  i|  1-0213;  U  1-0130  (P.). 

Di-amide  '"'CH3.CH(C0.NH,,),,.  [206°]. 
Formed,  together  with  methyl  carbonate,  by 
treating  the  compound  CH3.C(N0.,)(C0,Me),  (u. 
supra)  with 

286).    V.  si.  sol.  alcohol. 

Di-viethyl-di-aviide 
CH3.CH(C0.NHMe)j.  [154°].  Formed  by  the 
action  of  methylamine  on  the  ether  (Franchi- 
mont,  R.  T.  C.  4,  204).  Small  needles  (from 
benzene),  v.  sol.  water  and  alcohol,  si.  sol.  ether 
and  benzene.  Fuming  HNO^  decomposes  it, 
forming  CO^  and  N^O. 
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Di-methyl-malonic  acid  CMe2(C0.,H).,. 
Isopyrotartaric  acid.  Mol.  w.  132.  [18G°]. 
H.C.  515,300.  H.F.  230,700  (Stohmann,  Kleber, 
s..  hanghein,  J.  pr.  [2]  40,  208).  S.H.  (0°-50°) 
•310  (Hess,  P.  [2]  35,  410). 

Formation. — 1.  By  heating  brorao-isobutyric 
acid  with  KCy  and  decomposing  the  resulting 
nitrile  with  potash  or  HCIAq  (Markownikoff,  B. 
6,  1440;  A.  182,  324).— 2.  By  boiling  di-methyl- 
barbituric  acid  with  potash  (Conrad  a.  Guthzeit, 
B.  14,  1044).— 3.  From  methyl-malonic  acid, 
NaOEt,  and  Mel  (Thorne,  C.  J.  39,  543).- 4.  By 
oxidising  /3-acetyl-di-a-methyl-propionio  acid 
with  nitric  acid  (3  pts.  of  S.G.  1'4  and  1  pt. 
water)  (Anscliiitz,  A.  247,  105). 

Properties. — Transparent  four-sided  mono- 
clinic  prisms,  si.  sol.  alcohol,  v.  sol.  water  and 
ether.  Sublimes  in  white  needles,  even  at  100^. 
Spht  up  on  melting  into  C0_,  and  isobutyric 
acid.  Not  attacked  by  boiling  dilute  HNO3,  and 
scarcely  at  all  by  boiling  chromic  acid  mixture. 

Salts. —  "Na^A"  :  small  elllorescent  needles, 
si.  sol.  water. — "BaA":  stellate  groups  of  thin 
needles. — "CaA":  nodules,  m.  sol.  cold  water, 
deposited  on  warming  its  solution. — "MgA": 
crystalline,  v.  sol.  water. — PbA"|aq:  insoluble 
pp.,  changing  to  shining  scales  on  boiling. — 
ZnA"  aq.  S.  "08  at  24°.  Monoclinic  pyramids 
(Thorne). -ZnA"3aq.  S.  "94  (Markownikoff).— 
Ag.,A":  small  needles,  insol.  water. 

'Ethyl  ether  Et.,A".  (194-5°)  (Thorne); 
(19r,-5°  cor.)  (Perkin,  C.  J.  45,  511).  S.G.  ^ 
•99r,5  (T.) ;  If  1-0015  ;  U  -9936  (P.).  M.M.  9-268 
at  14-4°. 

Amide  (CH,,).,C(CO.NH.,),.  [197°].  From 
the  ether  and  alcoholic  NH3  at  120°  (Thorne). 

Amic  acid  CO,H.Ci.-c„.CO.NH,,.  [85°].  A 
product   of   the  oxidation   of  mesitylic  acid 

.CH,,.CMc.CO,H 
CMo<      '  I  by  KMnO^  and  H..SO, 

\C0 .  NH 

(Pinner,  B.  15,  580).  At  135°  it  decomposes, 
giving  off  COj.  Boiling  KOHAq  forms  NH^  and 
di-methyl-malonic  acid.  The  potassium  salt 
KA' 2aq  crystallises  in  prisms,  v.  e.  sol.  water, 
m.  sol.  alcohol. 

Di-mcthyl-di-a m i d e  CMe,,(CO.NHMe) „. 
[123°].  Long  needles  (from  benzene),  v.  e.  sol. 
water  and  alcohol,  si.  sol.  ether,  m.  sol.  benzene 
(Franchimont,  R.  T.  C.  4,  206).  Fuming  HNO3 
attacks  it,  forming  N^O,  methyl  nitrate,  and 
dimethylmalonic  acid. 

T  etra-methyl-di-amide 
CMe,(CO.NMe,),.    [80°].    (276  ").    Long  prisms 
(from  ligroin),  v.   e.  sol.  water,  alcohol,  and 
benzene.     Fuming    HNO3   forms  di-methyl- 
malonic  acid  and  di-methvl-nitramine. 

DIMETHYL-MALONYL-TJREA  y.Di-METHTL- 
B.\nr.[Tui:ic  Acip. 

METHYL-MANDELIC  ACID  v.  Methyl 
derivative  of  Maxdelic  acid  and  Oxy-tolyl- 

ACETIC  ACID. 

Tetra-methyl-mandelic  acid  v.  Oxt-ddrtl- 

ACETIC  ACID. 

METHYL-MELAMINE  v.  Mcthyl-cyanur- 
amide  in  the  article  Cyaxic  acids. 

METHYL  MERCAPTAN  CH,S  i.e.  CH3.SH. 
Metlii/l  siilplnidratc.  (5-8°)  at  752  mm.  (Ivlason, 
7>.  -20,  3407)  -,  (20°)  (Gregory,  A.  15,  239)  ; 
(•-!1°)  (Obeimeyer,  B.  20,  2919).  H.F.p.  5,950. 
H.F.v.  6,370  (Thomsen,  Th.).    Occurs  in  human 


excrement  (Nencki,  M.  10,  803).  Obtained  by 
distilling  KMeSO.,  with  KHS.  Prepared  by 
diluting  with  ice  a  cold  mixture  of  MeOH 
(500  c.c.)  and  H,SO.|  (750  c.c),  adding  (2-75  kilos, 
of)  NaoC03  lOaq,  and  evaporating  until  most  of 
the  Na^.SOj  has  separated.  The  mother-liquor 
is  mixed  with  a  solution  of  potash  (500  g.)  in 
water  (1,000  c.c.)  previously  saturated  with  H.,S. 
The  mixture  is  distilled  from  a  water-bath,  and 
the  gases  evolved  are  passed  first  through  a 
concentrated  aqueous  solution  of  KOH  (50  g.) 
and  then  into  a  solution  of  KOH  (350  g.)  in 
water  (700  c.c).  A  small  quantity  of  lead 
acetate  is  added  to  the  last  solution  to  ppt.  H„S, 
and  the  methyl  mercaptan  is  then  liberated  by 
HCl,  dried,  and  distilled.  The  yield  is  fair 
(200  g.  of  MeSH  and  40  g.  of  Me.,S)  (Klason,  B. 
20,  3407). 

Properties. — Thin,  colourless,  highly  refrac- 
tive liquid  with  very  repulsive  odour.  Yields  a 
crystalline  hydrate. 

Salts.— Hg(SMe)j.  [175°].  Obtained  by 
treating  HgO  with  MeSH,  or  by  passing  the  gas 
through  an  aqueous  solution  of  HgCy.,.  V.  si. 
sol.  water. — Pb(SMe)._,:  minute  tables. — Bi(SMe)3: 
minute  yellow  needles. — AgSMe  :  yellow  crystal- 
line pp. 

Reference. — PER-rriLORo-METHYL  mercaptak. 

DI"- METHYL  -  MESIDINE  C|,H|,N  i.e. 
C,H,,NMe,.  (214°).  S.G.  -908.  Formed  by 
methylation  of  mesidine  (Hofmann,  B.  5,  718  ; 
Klobbie,  R.  T.  C.  6,  33).  By  treatment  with 
H.SOj  and  HNO,  (S.G.  1-5)  it  is  converted  into 
C,Me,(NO.,).,.NMeNO..  [138°].— B'„H.,PtClo. 

METHYL-METHANE  v.  Ethane. 

Di-methyl-methane  v.  Propane. 

Tri-methyl-inethane  r.  Iso-butane. 

Tetra-methyl-methane  v.  Pentane. 

METHYL  -  PENTAMETHENYL  TRIHY- 
DEIDE   DICARBOXYLIC    ACID    C,H,„0,  i.e. 

CO,H.CH<; ^C.CO,,H.  [188°].  Ob- 
tained by  saponifying  its  ether  which  is  among 
the  products  resulting  from  the  distillation  of 
di-methyl  butylene  diketoiie  dicarboxylic  (di- 
acetyl-adipic)  ether  with  KOH  (Perkin,  jun., 
C.  J.  57,  227,  233).  Glistening  needles  or  groups 
of  plates,  V.  sol.  hot  water,  alcohol,  and  acetone, 
si.  sol.  cold  light  petroleum,  benzene,  CSo,  and 
chloroform. 

Reactions. — 1.  Its  aqueous  solution  decolour- 
ises bromine  in  the  cold,  and  on  evaporating  to 
a  syrup  it  gives  off  HBr. — 2.  HBrAq  in  sealed 
tubes  at  110°  forms  C,;H,|Br,  a  light-brown  oil, 
probably  bromo-methylpentamethylene. — 3.  So- 
dium-amalgam has  no  action. 

Salts.  —  »(NH,)A"  :  gelatinous.  —  Ag,A"  : 
heavy  white  pp.  which  darkens  in  daylight. — • 
AgHA"  :  slender  needles,  v.  sol.  hot  water. 

METHYL-PENTAMETHEMYLYL  METHYL 
KETONE  TRIHYDRIDE  0,11,  ,0  i.e. 
.CH,,.CMe 

CH.,<^        II  .    Methyl  dihydj-openfene 

"\CH,.C.C0.CH3 
methyl  ketone.  (191°).  Formed  by  the  action 
of  boiling  alcoholic  potash  on  di-methyl  butylene 
diketone  dicarboxylic  (di-aoetyl-adipic)  ether 
(Marshall  a.  Perkin,  jun.,  C.  j.  57,  232,  244). 
Colourless  mobile  oil,  smelling  like  peppermint. 
Lighter  than  water.  V.  sol.  alcohol  and  ether. 
Eeadily  reacts  with  phenyl-hydrazine.    May  be 
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reduced  to  the  alcohol  CsHi^O,  whence  HI  at 
250°  yields  C^H,,. 

O-r  iwi  C«H,,(NOH).  [85°].  Formed  by  the 
action  of  hydroxylamine  hydrochloride  on  the 
ketone  dissolved  in  methyl  alcohol.  Thick 
colourless  prisms,  v.  sol.  alcohol,  ether,  acids, 
and  alkalis.  May  be  distilled  with  slight  de- 
composition. -  (CsH,3NO),H2PtCl,  :  tufts  of 
orange  crystals,  v.  sol.  boiling  alcohol ;  decom- 
posing at  192°. 

METHYL-METHRONIC  ACID  C,B.^fi^  i.e. 
/CH(CH3).CH.C0,H 
C0<  I  or 


CO^ 


C(CO.,H):CMe 
CH,  C(CH3).C02H 


Di-mdhyl-keto- 


^C(CO,H).CMe 

pentene  dicarboxijiic  acid.  [198°].  Formed  by 
heating  acetoacetic  ether,  sodium  pyruvate,  and 
Ac„0  at  140°,  and  saponifying  the  resulting  ether 
with  baryta  or  NaOH  (Fittig,  A.  250,  195). 
White  needles,  v.  sol.  HOAc,  ether,  hot  alcohol, 
and  hot  water,  si.  sol.  cold  water,  CS,,  and  benz- 
ene, almost  insol.  petroleum-ether.  At  250°  it 
is  split  up  into  COj  and  methyl-uvic  acid 
C„H|„0:,  [98°],  which  on  prolonged  boiling  yields 


/CH(CH3).CH, 
CO/  I 
\CH. 


=CMe 


/CH.,.  CH.CHg 
or  C0<      '  I 

\CH=CMe 


oil,  boiling  at  119°. 

Salts,  — BaA''2aq  :  small  needles,  v.  e.  sol. 
water. — CaA"  3aq  :  small  prisms. — Ag.^A"  :  silky 
nodules,  si.  sol.  water. 

Mono-ethyl  ether  EtHA".  Obtained  by 
boiling  the  di-ethyl  ether  with  alcoholic  potash. 
Yellow  syrujj,  si.  sol.  water. — Ba(EtA'%aq  : 
yellow  gummy  pp.,  v.  e.  sol.  water  and  alcohol. — 
Ca(EtA")2  2aq:  needles,  m.  sol.  water,  v.  sol.  hot 
alcohol. — AgEtA" :  flocculent  pp.,  si.  sol.  water, 
y.  sol.  alcohol  and  ether. 

Di-ethyl  ether  Et,A".  (280'  uncor.). 
Heavy  oil,  miscible  with  alcohol  and  ether. 

METHYL-TETRAMETHYLENE    C,H,„  i.e. 

CB..,<C^'yCimB.    (c.  40'^).    Formed  by  the 

action  of  sodium  on  a5-di-bromo-pentane  dis- 
solved in  toluene  (Colman  a.  Perkin,  C.  J.  53, 
201).  Very  volatile  oil.  Does  not  combine  with 
cone.  HIAq. 

METHYL-PENTAMETHYLENE    C.H,^  i.e. 

<^^^-'Qg-^CHMe  ?    Formed  by  the  action  of 

finely-divided  sodium  on  ae-di-bromo-hexane  dis- 
solved in  toluene  (Perkin,  C.  J.  53,  214).  Oil, 
not  attacked  by  HI. 

METHYL  - PENTAMETHYLENE  CARB- 
OXYLIC  ACID  C,H,.,0„  i.e. 
.CH.,.CHMe 


(220°).    S.G.  if  1  0205  ; 


CH,/  I 

\CH„.CH.CO,H 
1^  1-0174  'fi;  1-0144.  M.M.  6-914.  Formed  by 
heating  methyl-pentamethylene  diearboxylic  acid 
a  little  above  its  melting-point  (Colman  a.  Per- 
kin, jun.,  C.  J.  53,  194).  Colourless  oil.  Brom- 
ine at  110-"  attacks  it  with  evolution  of  HBr. — 
BaA'2 :  syrup. — AgA"  :  white  amorphous  pp. 
Methyl-pentamethvlene  diearboxylic  acid 
/CH.,.CHMe 
C„H,,0.  i.e.  CH,<        I  .  [175°].  Ob- 

\CH,,.C(CO,H), 
tained  by  boihng  its  ether  with  alcoholic  potash 


(C.  a.  P.).  Prisms  (from  ether),  or  plates  (from 
water),  v.  sol.  alcohol,  ether,  and  hot  water,  m. 
sol.  cold  water. — Ag„A' :  white  pp. 

Ethyl  ether  "Et„A".  (244-).  Obtained 
from  CH,.CHBr.CH„.CH,,.CH,.Br,  malonic  ether 
and  NaOEt.    Thick  oil.  " 

METHYL  -  HEXAMETHYI.ENE  CARB- 
OXYLIC  ACID  C,H„0,  i.e. 

CH,<^g'^-^^^^^>CH.CO,H.      o-Toluic  acid 

hexahydrlde  ?'  (236°).  S.G.  |  1-0079 ;  IS 
1  0033;  p  -9966.  M.M.  7-975.  Formed  by 
decomposing  the  diearboxylic  acid  by  heat  (Per- 
kin, jun.,  C.  J.  58,  208,  213).  It  is  also  one  of 
the  products  of  the  electrolysis  of  methyl-hexa- 
methylenyl  methyl  ketone  carboxylic  ether  by 
alcoholic  potash.  Colourless  oil. — AgA':  whitepp. 
Methyl  -  hexamethylene  diearboxylic  acid 

C,H„0,  i.e.  CH,<gg^;™^^^^>C(CO,H),.  [147°]. 

Obtained  by  hydrolysing  its  ether  with  alcoholic 
potash  (Perkin,  C.  J.  53,  207).  Crystalline  pow- 
der, V.  sol.  ether,  alcohol,  and  hot  water,  si.  sol. 
cold  water. — Ag,A" :  white  amorphous  pp. 

Ethyl  ether  Et.A".  (c.  263°).  Obtained 
from  CH3.CHBr.CH„.CH,.CH,.CH.JBr,  malonic 
ether,  and  NaOEt  (P'erkiii,  jun.,  C.  J.  53,  206). 
Thick  oil,  with  unpleasant  odour. 

METHYL-TETRAMETHYLENE-KETONE  v. 
Tetramethylenyl  methyl  ketone. 

METHYL  -  TRI  -  METHYLENE  KETONE 
CARBOXYLIC  ACID  v.  Tki-methylenyl  methyl 

KETONE  CARBOXYLIC  ACID. 

METHYL-PENTAMETHYLENE  METHYL 
KETONE  V.  Methyl-pentaiiethylenyl  methyl 


-TRIMETHYLENE-DI- 


[77°].  Formed 


KETONE. 

TETEA- METHYL - 
PYRROLE  C.sH^^N.,  i.e. 
HC:CMe.  .CMe-.CH 

I      Nn.c^h^.n/      I  . 

HC:CMe/  \CMe:CH 
by  heating  acetonyl-acetone  (2  mols.)  and  tri- 
methylene-diamine  (1  mol.)  in  cone,  alcoholic 
solution  at  120°.  Crystalline  solid.  Sol.  alco- 
hol and  ether,  insol.  water  (Paal  a.  Schneider,  i?. 
19,  3157). 

Dl-METHYL  -  TRI  -  METHYLENE  -TRI-STIL- 
PHONE  C,Hj(CH3),S30,.  [330°-340°].  Two 
bodies  of  this  formula  are  produced  when  1  g. 
tri-methylene-tri-sulphone  in  10  c.c.  of  5  p.c. 
caustic  soda  is  heated  with  an  equal  volume  ot 
methyl  iodide.  These  two  substances  crystallise 
together  in  glittering  needles.  By  further 
methylation  the  hexamethyl  derivative  is  formed 
(E.  Baumann  a.  E.  Camps,  B.  23,  72). 
Tetra-methyl-di-methylene  disulphone 

Di-isopropylidene  disul- 
phone. [220° -225°].  Obtained  from  acetone 
(1  pt.)  by  heating  it  with  P.,S3  (1  pt.)  at  125°  for 
7  hours,  distilling  with  steam,  and  oxidising  the 
resulting  '  duplo  '-thio-acetone  S.,(CMe.,).,  with 
KMnOj  (Autenrieth,  B.  20,  373).  Slender  white 
needles,  v.  sol.  alcohol  and  ether,  si.  sol.  hot 
water.  Not  attacked  by  HNO3  and  HoSO^,  nor 
by  boiling  dilute  aqueous  KOH. 

MElHYL-PENTAMETHYLENYL-METHYL- 
C.\RBINOL  CsHi.O  i.e. 
Cn.,.CHMe. 

I    "  >CH.CH(0H).CH3.      (180°).  Ob- 

CH.,.CH.,  / 


CMe.<gQ->CMe,. 


METll  YL-NAPHTHALENE, 
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tained  by  reducing  the  corresponding  ketone  in 
ethereal  solution  with  sodium  (Marsliall  a. 
Perkin,  jun.,  C.  J.  57,  217).  Colourless  liquid, 
with  strong  odour  of  menthol,  si.  sol.  water,  v. 
Rol.  alcohol  and  ether.  On  boiling  with  AC;,0  it 
yields  a  strongly  refracting  acetyl  derivative  with 
agreeable  odour.  Excess  of  solution  of  hydri- 
odic  acid  (S.G.  1'96)  forms  a  heavy  oily  iodide 
CH.,.CnMe. 

I  "  >CH.CHI.CH3(155°-160°at90mm.), 
CH,.CH,  / 

which  smells  like  sec-hexyl  iodide,  and  is  slightly 
decomposed  on  distillation. 

METHYL  -  HEXAME  rHYLENYL-METHYL  - 
CARBINOL  C,,H,90  i.e. 

CH,<;^^--^^^^®>CH.CH(0H).CH3.  Hexa- 
hydride of  o-tolyl-mdhyl-carhinol.  (195°-200°). 
Formed  by  reducing  tetrahydro-tolyl  methyl 
ketone  in  ethereal  solution  with  sodium  (Kip- 
ping a.  Perkin,  jun.,  C.  J.  57,  22).  Thick, 
colourless  liquid,  smelling  like  menthol,  si.  sol. 
water,  misoible  in  alcohol  and  ether.  When 
mixed  with  cone.  HIAq  it  dissolves  with  evolu- 
tion of  heat  and  separation  of  the  corresponding 
iodide. 

METHYL-PENTAMETHYLENYL  METHYL 

,CH.,.CHMe 
KETONE    CJI„0   i.e.   CH./     "  | 

\CH2.CH.CO.CH, 
(171°).  S.G.  f  -9222;  \l  -9174;  -9136;  s| 
•'.t070.  M.M.  8-019.  Obtained  as  one  of  the 
products  of  the  hydrolysis  of  its  carboxylic  ether 
by  alcoholic  potash  (Colman  a.  Perkin,  C.  J.  53, 
198).  Colourless  oil,  smelling  of  peppermint. 
Eeadily  combines  with  phenyl-hydrazine  and 
with  hydroxylamine.  Dissolves  with  dilliculty 
in  a  solution  of  NaHSO^. 

Methyl-hexametliylenyl  methyl  ketone 

CH„<;^^-"^^'^^'^>CH.C0.CH3.    o-Tohjl  methyl 

ketone  hexahydride.  (198°).  Obtained  as  one 
of  the  products  of  the  hydrolysis  of  its  carb- 
oxylic ether  by  alcoholic  potash  (Perkin,  C.  J. 
53,  213).  Colourless  oil,  smelling,  when  in  small 
quantities,  like  now-mown  hay. 

METHYL  -  TEIMETHYLENYL  METHYL 
KETONE  CARBOXYLIC  ACID  C,H,„03  i.e. 
CHMe. 


I  Nc(C0JI).C0.CH3.  Projiylcne  -  aceio - 
CH,  / 

acetic  acid.  Obtained  by  saponifying  its  ether, 
which  is  produced  by  treating  acetoacetic  ether 
with  NaOEt  and  propylene  bromide  (Perkin,  jun., 
B.  17,  1443).  Thick  oil,  splitting  off  CO.,  when 
heated. — AgA' :  amorphous  powder,  si.  sol.  water. 

Ethyl  ether  EtA'.  (210°-215°)  at  720  mm. 

Methyl-pentamethylenyl     methyl  ketone 
/CH,.CHMe 
carboxylic    ether    CH./  | 

"\CH.,.C(C0.,Et).C0.CH3 
(238°).  Obtained  by  the  action  of  aS-di-bromo- 
pentane  on  sodium-aceto-acetic  ether  (Colman  a. 
Perkin,  jun.,  C.  J.  53,  197).  Thick,  colourless 
oil.  On  hydrolysis  with  alcoholic  potash  it 
yields  the  corresponding  ketone  as  well  as  the 
acid. 

Methyl-hexamethylenyl  methyl  ketone  car- 
boxylic ether 


cH.,<r 


.,<^g=-^™^''>C(C0.,Et).C0.CH3.  Hexa- 


hydro-o-tolyl  methyl  ketone  carboxylic  etlur. 
(257°).  Formed  by  the  action  of  di-bromo-hexane 
CH3.CHBr.CH,.CH,.CH.,.CH.,Br  and  NaOEt  on 
aceto-acetio  ether  (Perkin,  C.  J.  53, 212).  Colour- 
less oil  with  disagreeable  odour.  Yields  on  hy- 
drolysis methyl-hexamethylenyl  methyl  ketone 
as  well  as  its  carboxylic  acid. 

METHYL-MORPHINE  v.  Codeine. 

(a) -METHYL-NAPHTHALENE  C,,H,o  i.e. 
/CMe:CH 

C,H/         I     .     Mol.   w.  142.     (242°  i.V. 
\CH  :CH 

(S.)  ;  (232°)  (F.  a.  K.).  S.G.  1-029.  Occurs, 
together  with  (/3)-methyl-naphthalene,  in  the 
fraction  of  coal-tar  oil  boiling  between  200°  and 
300°  (Schulze,  B.  17,  844). 

Formation. — 1.  By  the  action  of  sodium  on 
a  mixture  of  Mel  and  (a)-bromo-naphthalene 
(Fittig  a.  Kemsen,  A.  155,  114).  — 2.  By  distilling 
colophony,  gum-benzoin,  or  aldehyde-resin  with 
zinc-dust  (Ciamician,  B.  11,  269  ;  ill.  1,  193).— 
3.  By  distilling  (a)-naphthyl-acetic  acid  with 
lime  (Boessneck,  B.  16,  1546). 

Properties. — Colourless  liquid,  not  solid  at 
—  18°.  Boiling  cone.  HNO3  oxidises  it  to  (a). 
naphthoic  acid. 

Picric  acid  conipou7id 
C,,H,„C,H.,(NO.,):,OH.     [117^].    Long,  slender 
orange  needles  (from  alcohol). 

(13)  -  Methyl  -  naphthalene    C,„H,(CPl3)  i.e. 
.CH:CMe 

C,H  /       I      ,    [33°].    (242°  i.V.).    Occurs  in 
\CH:CH 

the  fraction  of  coal-tar  oils  boiling  at  200°-300°. 
The  oil  is  shaken  with  NaOH  and  with  H.,SO„ 
to  remove  phenols  and  bases,  and  fractionally 
distilled.  By  cooling  the  fraction  239°-242°  to  0° 
the  (/3) -methyl-naphthalene  separates  out,  leav- 
ing the  liquid  (a)  methyl-naphthalene  (Schulze, 
B.  17,  842,  1203  ;  Keingruber,  A.  206,  367). 
Could  not  be  obtained  from  (/3)-bromo-naphthal- 
ene  Mel  and  Na  (Brunei,  B.  17,  1179).  White 
plates;  insol.  water;  sol.  alcohol,  ether,  and 
benzene ;  volatile  with  steam.  Completely  de- 
composed on  oxidation.  Yields,  on  chlorination 
at  245°,  C,„H..CH.,C1  [47^]. 

Picric  acid  compound:  [115°];  yellow 
needles. 

Di-methyl-naphthalene  C|.,H|.,  i.e.  C.^H^Mej. 
(110°  at  0  mm.)  ;  (c.  265°)  at  760  mm.  S.G. 
2  1-0283  ;  Vf  10199  (C.a.C.)  ;  1-0176  (G.);  'JlJ 
1-0180  (Nasini,  G.  15,  84).    Rqo  iS7-25  (N.). 

Formation. — 1.  From  di-bromo-naphthalene 
[81°],  sodium,  and  Mel  (Mono,  B.  13,  1517).— 
2.  By  heating  santonin,  or  the  dimethyl-naphthol 
derived  therefrom,  to  redness  with  ziuc-dust 
(Cannizzaro  a.  Carnelutti,  G.  12,  410).- 3.  By 
heating  dimethyl-naphthol  hydride  with  sulphide 
of  phosphorus  (Cannizzaro,  G.  13,  393). 

Preparation. — Di  -  bromo  -  naphthalene  dis- 
solved in  toluene  is  heated  with  Mel  and  sodium, 
the  product  is  heated  to  150°  to  remove  Mel  and 
toluene,  and  the  residue  extracted  with  ether. 
The  extract  is  fractionally  distilled,  and  the 
fraction  260°-270°,  after  rectification  under  12 
mm.  pressure,  is  heated  with  sodium  at  100"  to 
remove  any  unaltered  di-bromo-naphthalene. 
The  di-methyl-naphthalene  is  finally  obtained 
pure  by  means  of  its  compound  with  picric  acid 
(Giovanozzi,  G.  12,  147). 
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METIIYL-NAPHTIIALENE. 


ProjneriiVs.  —  Colourless,  highly  refractive  oil, 
not  solid  at  —  18°.  With  bromine  it  ajjpears  to 
form  C,._,H,2Brj  and  Cj-jH^Br^. 

Picric  acid  compound:  [139°].  Orange 
needles  ;  sol.  alcohol  and  ether. 

Hexahydride  C,.,H,,.  S.G.  lil*  .922.  B.^ 
86-14  (Nasini  a.  Bornhe'imer,  G.15,93).  Formed 
by  treating  the  di-methyl-naphthalenewithHIAq 
and  phosphorus  (Zuco,  G.  15,  81). 

Di-methyl-naphthalene  C,,H,2  (265°).  Oc- 
curs in  coal-tar  (Emmert  a.  Keingruber,  A.  211, 
365).    Not  solid  above  -  18°. 

Picric  acid  compouyid 
C,2H,,C,H2(NO,)30H.    [118°].    Orange  prisms. 

Trimethyl-naphthalene  C13H,,  i.e.  C|oH5Me3 
(275°).  Obtained  (according  to  Maschke,  C.  C. 
1886,  821)  by  heating  di-methyl-(;8)-naphthyl- 
amine  methylo-iodide  at  320°,  and  distilling  the 
resinous  product  with  steam. 

Picric  acid  compound :  [133°]. 

References.  —  Beomo-   and  Chlobo-methyl- 

NAPHTHiLENES. 

(a)-METHYL-NAPHTHALENE  SI7LPH0NIC 
ACID  C,„H,Me.SO,H.  Obtained  by  sulphona- 
ting  (a) -methyl-naphthalene  (Fittig  a.  Kemsen,4. 
155, 115).— BaA',, :  si.  sol.  water. 

(i8)-Methyl-naphthalene  sulphonic  acid 
C,„HjMe.SO,H.    Obtained  by  sulphonating  (;8)- 
methyl-naphthalene  (Eeingruber,  A.  206,  377). 
Syrup. — BaA'.^ :  amorphous  mass. 

■Di-methyl-naphthalene  sulphonic  acid 
CiijHsMej.SO.,!!.  Obtained  by  the  action  of 
H,SO^  at  120°  on  the  di-methyl-naphthalene 
derived  from  di-bromo-naphthalene  [81°]  (Gio- 
vanozzi,  G.  12,  147).  Deliquescent  scales. — 
KA'aq  :  iridescent  laminaj. 

Di-methyl-naphthalene  sulphonic  acid 
C,„H,Me2.S0,,H.    Obtained  by  heating  the  di- 
methyl-naphthalene of  coal-tar  with  fuming 
H.^SO^  (Emmert  a.  Keingruber,  A.  211,  365). — 
"BaA'j :  si.  sol.  water. 

Di-methyl-naphthalene  di-sulphonic  acid 
C|„HjMe2(S03H)2.    Formed  at  the  same  time  as 
the  preceding,  from  which  it  differs  in  having 
an  easily  soluble  barium  salt  (E.  a.  B,.). 

M  J2THYL-N  APHTHAftUINOLINE  I).  Metuyl- 

NAPHTHOQUINOLINE. 

(In.  2)-METHYL  (a)-NAPHTHINDOLE 
C,3H„N  i.e.  C,„H„<55^CMe.  [132°].  Ob- 
tained by  heating  (1  pt.  of)  the  (a)-naphthyl- 
hydrazide  of  acetone  with  ZnCL  (2  pts.)  at  180° 
(Schlieper,  A.  239,  237).  Slender  needles  (from 
water)  ;  v.  sol.  alcohol  and  ether.  Colours  pine- 
wood,  acidified  by  HCl,  bluish-violet.  FeCl^ 
imparts  a  cherry-red  colour  to  its  solution  in 
HOAc,  and  on  adding  water  a  pp.  is  formed. 

Picrate:  [168°] ;  dark-red  needles  (from  hot 
benzene). 

(In.  2)-MethyI-(^)-naphthindole 

C,„Hs<^-y>CMe.  (314°-320°at223mm.).  Pre- 
pared by  heating  the  (/3)-naphthyl-hydrazide  of 
acetone  with  ZnCL  at  175°,  dissolving  the  fused 
mass  in  water,  and  extracting  with  ether 
(Schlieper,  A.  236, 182).  Liquid;  v.  si.  sol.  water, 
v.  sol.  alcohol,  ether,  and  benzene.  Colours 
acidified  pine-wnod  violet.  NaNO.^  added  to  the 
acetic  acid  solution  gives  a  brown  pp. 

Picrate:  [176'];  reddish-brown  needles 
(from  hot  benzene). 


Di}iydrideCy,n,^l!ii.e.Q,,„B.^<C^^ycmie. 

(190°-200°  at  20  mm.).  Obtained  by  treating  me- 
thyl-(;8)-naphthindole  with  zinc-dust  andHClAq, 
until  it  ceases  to  give  the  pine-wood  reaction, 
then  adding  NaOH  and  extracting  with  ether. 
Yellow  oil,  which  in  an  ethereal  solution  ex- 
hibits blue  fluorescence.  Forms  soluble  crystal- 
line salts  with  mineral  acids.  Eeduces  AgNOj 
on  warming.    Gives  an  oily  nitrosamine. 

(In.  1, 2)-Di-methyl-(a)-naphthindoleC„H,3N 

i.e.  C,oH,<^j^g^CMe.  [150°].  Formed  by  heat- 
ing bromo-acetyl-propionic  (bromo-levulic)  acid 
CH,.C0.CHBr.CH2.C0,H  (2  pts.)  with  (a)-naph- 
thylamine  (7  pts.)  (Wolff,  B.  21,  3365).  White 
granules  or  prisms  (from  alcohol),  v.  sol.  ether 
and  benzene,  m.  sol.  cold  alcohol  and  HOAc, 
insol.  water.  Its  solution  in  conc.HClAq  is  ppd. 
by  water.  FeClj  colours  its  solution  in  HOAc 
cherry-red,  whilst  KjCr.p,  give  a  deep-blue 
colour. 

(In.  1,  2)-Di-methyl-(;8)-naphtMndole 
/CH:C.CMe^ 

I        ^CMe  or 


C,H,<''~        II       "^CMe.      [132°].  (above 

\CH:CH.C.NH  / 
360°).  Prepared  by  the  action  of  bromo-acetyl- 
propionic  acid  on  (^)-naj)hthylamine  (Wolff,  B. 
21,  3363).  Plates  (from  alcohol),  v.  e.  sol.  ether 
and  benzene,  m.  sol.  cold  alcohol  and  HOAc, 
insol.  water.  FeCl^  colours  its  solution  in  boil- 
ing HOAc  green.  The  concentrated  alcoholic 
solution  exhibits  violet  fluorescence. 

Picrate:  [175°];  dark-brown  needles. 
(In  1,  2)-Di-methyl-(/3)-naphthindole 

CioH6<^g'^>CMe.  [126°].  Possibly  identi- 
cal with  the  preceding  body.  Formed  by  heat- 
ing (In  1,  2)-methyl-(/3)-naphthindyl-acetic  acid 
at  210°  (E.  Fischer  a.  Steche,  A.  242,  370). 
Six-sided  plates,  insol.  water,  v.  sol.  alcohol  and 
HOAc.  FeCL  gives  a  blue  colouration  to  its 
solution  in  HOAc.  Yields  a  crystalline  nitros- 
amine. Eeacts  with  Mel  forming  di-methyl-(/8)- 
naphtho-quinoline  dihydride. 

Picrate:  dark-red  crystals. 

Dihydride  C^^^J^  i.e. 

C||,Hg<^^^'^^^CHMe.   Obtained  by  reducing 

the  di-methyl-(j6)-napthindole  with  zinc-dust 
and  HCl.  Oil,  turning  red  on  oxidation.  Forms 
a  crystalline  platinochloride,  decomposed  by 
boiling  water. 

(In  1,  2)-METHYL.(i8)-NAPHTHINDYL- 
ACETIC  ACID  CiHi^NO.i.e. 

C,oH,<^Tg'^>C.CH,.C02H.  [210°].  Di-methyl- 

naphthindole  u-carboxylic  acid.  Formed  by 
heating  the  (j8)-naphthyl-hydrazide  of  ;8-acetyl- 
propionic  ether  with  ZnClj  at  135°  (Steche,  A. 
242'i  368).  Small  crystals  containing  ^C^Ufi 
(from  acetone),  v.  si.  sol.  water,  benzene,  and 
chloroform,  v.  sol.  alcohol,  ether,  acetone,  and 
HOAc.  Loses  C0._,  on  heating. — AgA':  white 
pp.  which  yields  a  silver  mirror  on  boiling  with 
water. 

METHYL-NAPHTHOCOUMARIN  v.  Anhy- 
dride of  OXY-NAPHXHYL-CKOXONIC  ACID. 


\CH:C.NH 

-C.CMe^ 


METIIYL-NAPHTHOQUINOLINE. 


[35°]. 


THETHYI-(a)-NAPHTHOFURFURANE 

C„H,„0  i.e.  C,h/  II  y.CH. 

\CH:CH.C.CMe'^!^ 
(298°).    Obtained  by  distilling  its  carboxylie 
acid  alone  or  with  KOH  (Hantzsch  a.  Pfeiffer, 

B.  19,  1304).  Very  volatile  with  steam.  Re- 
duces AgNO.j  on  boiling.  Its  solution  in  H._,S04 
becomes  green,  and  finally  violet,  on  warming  ; 
on  dilution  with  water  it  becomes  green  again. 

Metliyl-(/3)-naphthofurfurane 

y—  C.Cj\le^ 

C^h/  II         yCR.    [59°].  Obtained 

\CH:CH.C  —  0/ 
by  distilling  its  carboxylie  acid  alone  or  with 
soda-lime  (H.  a.  P.).    Eesembles  the  preceding 
isomeride. 

METHYL  -  (a)  -  NAPHTHOFUEFURANE 
CARBOXYLIC  ACID  C,JJ,,0.,  i.e. 

C,  h/  II        >C.CO,H.     [245°].  By 

\CH:CH.C.CI\Ie'^ 
the  action  of  chloro-aceto-acetic  ether  on 
sodium  (a)  -  naphthol  there  is  formed 
C,„H,O.CHAc.CO,Et,  and  this  ether  is  then 
mixed  with  H.^SO,,  and  the  product  poured  into 
water.  The  ppd.  ether  is  then  saponified  by 
alcoholic  potash  (Hantzsch  a.  Pfeil'fer,  B.  19, 
1301).  Needles  (from  HOAc),  which  may  be 
sublimed  ;  v.  si.  scl.  alcohol  and  ether,  almost 
insol.  water. 

Ethyl  ether  ILik.'.    [108°].    Flat  needlea 
(from  alcohol),  v.  sol.  ether  and  hot  alcohol. 
Methyl-(/3)-uaplithofurfurane  carboxylie  acid 

 C.GMe. 

cm/  II       '^C.COja.  [254°].  Formed 


^CH:CH.C  —  0'^ 
in  the  same  manner  as  the  preceding  isomeride, 
which  it  greatly  resembles,  by  using  sodium  (;8). 
naphthol  (H.  a.  P.). — NaA'  4aq[ :  blue  fluorescent 
needles. 

(/3)-METHYL-(a)-NAPHTH01 
C„H,„0  i.e.  C,„H„Me.OH.     [89°].    Formed  as 
a  by-product,  together  with  phenyl-butylene, 
by  distilling  (a)-phenyl-methyl-i3araconic  acid 
C,H,.CH.CH(CO.,H).CHMe.CO    (Fittig    a.  L. 

!  O  ! 

Liebmann,  A.  255,  2C3).  Long  slender  elastic 
needles,  v.  si.  sol.  water.  FeCl,  gives  a  white 
pp.  Bleaching  powder  produces  a  green  pp. 
which  becomes  yellow.  On  distillation  with 
zinc-dust  ^6) -methyl-naphthalene  is  formed. 

(3)-MethyI-(a)-naphthol  C,„HsMe.OH.  [92"']. 
Formed  by  distilling  (/3)-phenyl-methyl-iJara- 
conic  acid  (Fittig  a.  Liebmann,  A.  255,  272). 
Long  elastic  white  needles  (from  boiling  water), 
volatile  with  steam.  FeCl.,  gives  a  white  pp. 
which  becomes  yellow  on  standing.  Bleaching 
powder  forms  a  green  pp.,  quickly  becoming 
yellow.  On  distillation  with  zinc-dust  it  yields 
(/3)-methyl-naphthalene. 

Di-r.iethyl.naphthol  C,„n,i\re2.0H.  [130°]. 
Obtained  by  heating  santonous  or  isosantonous 
acid  with  Ba(OH),,  above  300°.  The  product  is 
dissolved  in  water,  and  on  passing  CO.^  through 
the  solution  di-methyl-naplithol  is  ppd.  together 
with  BaCO.„  which  is  removed  by  HClAq 
{Cannizzaro  a.  Carnelutti,  G.  12,  400).  Glisten- 
ing needles  (from  alcohol),  v.  si.  sol.  water,  sol. 
alcohol  and  ether.    Begins  to  sublime  at  100°. 


Chromic  acid  in  HOAc  oxidises  it  to  Ci.HuOj, 
crystallising  in  tables  [105°J,  which  may  be  re- 
duced to  di-methyl-naphthol  by  HI  and  phos- 
phorus. On  heating  to  redness  with  zinc-dust 
it  yields  di-methyl-naphthalene  identical  with 
that  obtained  from  di-bromo-naphthalene  [81°1. 

Methyl  ether  C,M,,.Olle.  [08°].  Prisms, 
Bol.  alcohol  and  ether. 

Ethyl  ether  C,._,H,,.OEt.    Viscid  liquid. 

Acetyl  derivative  C,.^H||.OAc.  [78^]. 
Lamina'. 

Dihydride  C^.B-^fi.  [113'].  Obtained  by 
saponification  of  its  proijionyl  derivative,  which 
is  one  of  the  products  of  the  dry  distillation  of 
santonous  acid.  Separated  from  accompanying 
di-methyl-naphthol  by  frequent  crystallisation 
from  light  petroleum  (Cannizzaro,  G.  13,  390). 
Glistening  white  needles,  v.  sol.  ether  and 
alcohol,  insol.  water.  Volatile  with  steam.  PjSj 
converts  it  into  di-methyl-naplithalene. 

{Py.  3)-METHYL.(a)-NAPHTH0(lUIN0LTNE 
^CH:CH 


\  N  :  CiVIe 

Heavy  liquid. 


a-Naphthoquinaldine.  (above 


800°).  Heavy  liquid.  Formed  by  heating  (o)- 
naphthylamine  with  paraldehyde  and  HCl.  Its 
salts  have  a  blue  fluorescence  in  dilute  solu- 
tion.— B'^H.^Cl.^PtCl,  2aq  :  concentric  needles. — 
B'.,H.,Cr.,0, :  yellow  crystals  (Doebner  a.  Miller, 
B'.i1,  1711). 

(P?/.l)-MetliyI-(/3)-naphthoquinoline  C,^H,,N 
/CMe:CH 

i.e.  C,<,H5<         I    .  [c.  112°].  Formed,  together 

\n  =  ch 

with  (;8)-naphtho-acridine  and  a  base  Cj^H^oN^, 
by  the  action  of  a  mixture  of  methylal,  acetone, 
and  HCl  upon  (/3)-naphthylamine  (Reed,  J.pr. 
[2]  35,  31G).— Picrate  B'C6H,,(NO,)30H. 
[Py.  3)-Methyl-(/3)-naplithoquinoline 
/CH:CH 

C,oHZ/3     I      .  {0)-Na2Mhoquinaldine.  [82°] 
\n  :  CMe 

(above  300°).  Formed  by  heating  (/3)-naphthyl 
amine  with  paraldehyde  and  HCl  (Doebner  a. 
Miller,  B.  17,  1711 ;  Seitz,  B.  2'2,  254).  Large 
colourless  needles.  V.  sol.  alcohol  and  ether, 
si.  sol.  water.  With  chloral  it  forms  a  crystal 
line  compound  C„H,N.CH,,.CH(OH).CCl3  [1)^5"] 

Salts.— B'.jH2Cl.,l'tCl/2aq:  yellow,  sparingly 
soluble  needles. —  B';H,Cr,jO;  :  small  yellow 
needles,  si.  sol.  hot  water.  — B'HCl  2aq  :  slender 
needles,  si.  sol.  cold  water. — B'HNO.,  aq  :  slender 
needles,  becoming  rose-coloured  in  air.  - 
B'H.SOj  2aq ;  very  slender  needles,  v.  e.  sol. 
hot  water.— B'C„H,(N0.,)30H.  [221°].  Minute 
needles,  v.  si.  sol.  boiling  water,  v.  sol.  HOAc. 

Methylo-iodide  B'Mel.  [241°-247°]. 
Straw-coloured  needles,  v.  sol.  boiling  water,  si. 
sol.  alcohol. 

(Py.  3)-Methyl-(/3)-naphthoquinoIine 
/CH:CH 

C,(,H/        I     .   [92°].  Possibly  identical  with 
\N  :  CMe 

tho  preceding  isomeride.  Formed  by  heating 
(Py.  1,  3)-oxy-methyl-uaphthoquinoline  to  red- 
ness with  zinc-dust  (Knorr,  B.  17,  544).  Crystal- 
line. May  be  distilled.  Its  acid  solutions 
fluoresce  blue  when  dilute,  green  when  coi^- 
centrated.-  B'JIjPtCls:  si.  sol.  hot  dilute  HClAq. 
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METHYL-NAPHTHOQUINOLINE, 


{Py.  1,  3)-Di-inetliyl-(o)-iiaphthoquinoluie 

.CMe:CH  ,  C.N=CMe 

C,„h/        I  C,h/  II         I  . 

\N=CMe  \CH:CH.C.CMe.CH 
[44°].  (361°).  Formed  by  heating  at  100°  a  mixture 
of  (a) -naphthylamine  with  ethylidene-acetone,  de- 
rived from  acetone  and  paraldehyde  (Keed,  J.^jr. 
[2]  35,312).  Formed  also  by  heating  (a)-naphthyl- 
amine  (1  mol.)  with  acetyl-acetone  (1  mol.),  and 
heating  the  product  with  H.,SO^  at  100°  (Combes, 
C.  R.  106,  1536).  Needles  (from  petroleum- 
ether)  ;  V.  e.  sol.  ether,  insol.  90  p.c.  alcohol. 
Somewhat  volatile  with  steam.  Its  solution  in 
H.^SOj  is  coloured  purple  by  K^Cr^O,.  The 
solutions  of  its  salts  fluoresce  violet  (C).  The 
hydrated  platinochloride  is  violet ;  after  drying 
in  vacuo  it  melts  at  260  (C.).— B'CuH2(NO;2)30H. 
[223°].  Needles. 

(Py.    1,  3)-Di-metliyl-(/3)-naphthoquinoline 
/CJIe:CH 
Cj^HiaN  i.e.  C,oH,<         |  viz. 

^N=CMe 

 C.CMe:CH 

C,H,<  II         I      .  [127°].  (above  300°). 

^CH:CH.C.N=CMe 

Formed  from  (j3) -naphthylamine  hydrochloride 
by  heating  at  100°  with  ethylidene-acetone,  the 
product  of  the  condensation  of  paraldehyde 
with  acetone  in  presence  of  hydrochloric 
acid,  as  follows:  C,„H,NH.,-i- Me.CO.CH:CHMe 
=  CijHisN  +  H,.0  -h'H,  (Reed,  J.  pr.  [2]  35,  299). 
Flat  needles  (from  ether) ;  v.  si.  sol.  boiling  water ; 
hardly  volatile  with  steam.  KMnOj  oxidises  it  to 
(y3)-di-methyl-phenyl-pyridine  dicarboxylic  acid. 
It  does  not  yield  a  nitrosamine. 

Salts.— Picrate  B'C,H.,(N0.,)30H.  [215°]. 
—  B'H,Cr20,.  [c.  115°].  —  B'.,H.,PtCl,  2!.aq.  — 
B'H^Sdj.— B'HNOa.  [181°].— B',,liBr5.  [207°].— 
B'HBr  2aq. 

Methylo-iodide  B'Mel :  needles. 

Sulphonic  acid  C,5H,j(S03H)N  IJaq : 
minute  needles,  insol.  water  and  alcohol. 

Disulphonic  acid  C|3H,,(S03H).,N  4^aq  : 
needles,  v.  e.  sol.  water  and  alcohol. — 
CuH2A"2  5aq.— BaA"  7aq.  Potash  fusion  pro- 
duces C,5H„(OH)(S03H)N. 

Di-methyl-(;3)-naphthoquinoline  CijHijN. 
[67°].  (380°).  Obtained  by  heating  (i3) -naphthyl- 
amine with  acetyl-acetone  and  H.^SOj  at  100° 
(Combes,  G.  R.  106,  1537).  Its  yellow  sulphonic 
acid  CijHijNSOjis  also  ppd.  on  adding  ammonia 
to  the  aqueous  extract  of  the  product.  The 
base  forms  a  greenish-yellow  platinochloride, 
decomposing  at  220°  without  melting. 

DI-METHYL-(;3)-lJAPHrH0QUIN0LINEDI- 
/CMe:CMe 

HYDEIDE  C„H„N  i.e.  C,„H  /         |  .[115°]. 

\nH  .  CH, 

Formed  by  heating  (In.  1,  2)-di-methyl-(;8)- 
naphthindole  with  Mel  in  sealed  tubes  for  15 
hours  at  100°  (Fischer  a.  Steche,  B.  20,  820  ;  A. 
242,  364).  Plates  ;  v.  si.  sol.  water,  v.  sol.  ether, 
alcohol,  and  mineral  acids ;  volatile  with  steam. 
With  nitrous  acid  it  yields  a  crystalline  nitros- 
amine.— B'HI.  Needles  (from  water)  ;  si.  sol. 
water  and  alcohol. — The  platinochloride  is 
si.  sol.  water  and  alcohol. 

METHYL-NAPHTHYLAMINE  v.  Naphthtl- 

METHYL-AMINE. 

Methyl-di-naphthyl-amine  v.  Di-naphthyl- 

MEIHXL-AMINE. 


DI-METHYL-NAPHTHTLENE-DIAMINE  v. 

Naphthylene-di-methyl-di-amine. 

METHYL-NARCEINE  v.  Nap.ceine. 

METHYL-NARINGENIC  ACID  v.  Methyl 
derivative  of  j)-Coujmac  acij). 

METHYL-NICOIINE  v.  Nicotine. 

METHYL-NICOTINIC    ACID    v.  Methyi/- 

PTRIDINE  CAEBOXYLIC  ACID. 

METHYL-NITR AMINE  v.  Methtlamine. 

METHYL  NITEATE  CH3.NO3  i.e.  CHj.O.NOj. 
Mol.  w.  77.  (65°).  S.G.  i|  1-2167 ;  p  1-2032. 
M.M.  2-057  (Perkin,  C.  J.  55,  682).  "S.V.  69-3 
(Lessen,  A.  254,  73).  Obtained,  together  with 
methyl  nitrite,  by  distilling  wood-spirit  with 
NaNO^  and  H^SO^  (Dumas  a.  Peligot,  A.  Ch.  [2] 
58,  37).  Prepared  by  distilling  methyl  alcohol 
(200  c.c.)  with  urea  nitrate  (40  g.)  and  HNO3 
(150c.c.of  S.G.  1-31)  free  from  nitrous  acid.  When 
two-thirds  have  passed  over,  an  additional  quan- 
tity of  MeOH  (170  c  c.)  and  HNO3  (110  c.c.)  may 
be  added  and  the  distillation  continued  (Carey 
Lea,  A7n.  S.  [2]  33,  227).  The  process  may  also 
be  conducted  in  a  continuous  manner  (v.  Ethyl 

NITEATE ). 

Properties. —  Colourless  liquid,  exploding 
when  struck  or  when  its  vapour  is  heated.  With 
solid  KOH  it  yields  Me.O  (Berthelot,  -4. 113,  80). 
When  diluted  with  MeOH  (^  vol.)  and  treated 
with  a  current  of  gaseous  NH3  it  gives  methyl- 
amine  nitrate  and  NMej.N03  with  only  traces  of 
di-  and  tri-methylamine.  Aqueous  ammonia 
forms  NMeH,  (13 pts.),  NMe^NO.,  (lOpts.),  and 
a  small  quantity  (1  pt.)  of  the  bases  NMe.jl  and 
NMe,  (Duvillier  a.  Malbot,  A.  Ch.  [6]  10,  284). 

METHYL  NITRITE  CH3NO2  i.e.  CH3.O.NO. 
Mol.  w.  61.  (-12°).  S.G.  .(hquid)  is  -991. 
Produced  by  treating  methyl  alcohol  with  nitric 
acid  and  copper  turnings  or  arsenious  acid 
(Strecker,  C.  R.  39,  53  ;  A.  91,  82).  The  product 
is  passed  through  a  receiver  at  0°  and  the  gas 
after  purification  by  passing  through  potash,  a 
solution  of  ferrous  sulphate,  and  dry  CaCl.,,  is 
condensed  at  —40°.  It  may  also  be  prepared 
from  methyl  alcohol,  NaNO.^  and  H^SO^. 

Properties. — Gas,  smelling  like  nitrous  ether. 
Burns  with  a  green-edged  flame. 

METHYL-NITRO-AMIDE  v.  Methylamine. 

METHYL  -  NITRO  -  ANILINE     v.  Nitro- 

METHYL-jVNILINE. 

METHYL-NITRO-BENZAMIDE  v.  Amide  of 

NiTKO-TOLDIC  ACID. 

METHYL-NITROLIC  ACID  CH.N.Oj  i.e. 
CH(NO,):NOH  or  CH„(NO.,)(NO).  Mol.  w.  90. 
[64°].  Prepared  by  dissolving  nitro-methane 
(15  g.)  in  water,  adding  a  solution  of  KNO^  (8  g.), 
cooling  to  0°,  and  adding  a  very  dilute  ice-cold 
solution  of  H._,SO.,  (4  g.).  Caustic  potash  solution 
is  added  till  the  liquid  turns  red,  and  then  more 
dilute  H.SOj.  The  liquid  is  then  shaken  with 
a  little  CaCOj  and  extracted  with  ether  (Tscher- 
niak,  B.  8,  114  ;  A.  180, 166).  The  result  is  very 
uncertain  (V.  Meyer  a.  Constam,  A.  214,  335). 

Properties. — Long  needles  (from  ether).  De- 
composes slowly  in  the  cold,  rapidly  at  64°,  into 
formic  acid,  NOj,  and  nitrogen.  By  boiling 
dilute  H,^SO.,  it  is  resolved  into  formic  acid  and 
N.,0.  Sodium-amalgam  reduces  it  to  methyl- 
azaurolic  acid  CH(NOH).N:N.CH:NOH  an 
amorphous  powder  which  is  violently  gasified 
above  100°. 
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DI-METHYL-NITROSAMINE  v.  Di-methyl-  1 

AMINE. 

METHYL  NITROSO-ETHYL    KETONE  v. 

Moud-o.rim  of  Dr-JiKTiiYL-i'iKE'ioxr:. 

TETRA-METHYL-NITROSO  -  PHENYLENE  - 

DIAMINE  V.  NlTBOSO-PHENYLENE-TETKA-METHYL- 
DIAMINE. 

METHYL  NONYL  KETONE  v.  Metuyl 
ennyij  ketone. 

METaYL-NOROPIANIC  ACID  v.  OriANic 

ACID. 

METHYL  »t-OCTYL  KETONE  C|„PI,„0  i.e. 
CIi3.C0.CH.,.CH...CH,.CH,,.CH.,.CH,,.CH,.CH,,. 
[4°].  (214°)  '(J.) (211")  (K.).  '  S.G.  ^\  -8294  ; 
i  838  ;  -825  (K.).  Formed  by  boiling  heptyl- 
aceto-acetic  ether  with  dilute  alkalis  (Jourdain, 
A.  200,  10(3).  Formed  also  by  distilling  a  mix- 
ture of  barium  acetate  and  barium  ennoate 
(Krafit,  B.  15,  1695).  Liquid,  with  pleasant 
odour,  insol.  water,  solidifying  in  a  freezing 
mixture.  Forms  a  crystalline  compound  with 
NallSO... 

Methyl  octyl  ketone  Ci„H,„0  i.e. 
CH,.CO.CH,.CHMe.C,H,,.      "  Heptyl-acetonc. 
(197°).    Formed  by  the  action  of  baryta-water 
on  ii-sec-heptyl-aceto-acetic  ether  (Venable,  B.Vi, 
1651).    Colourless  liquid,  lighter  than  water. 

METHYL  OCTYL  OXIDE  C„H.,„0  i.e. 
CH3.O.CJI,-.   (173°).   S.G.    -8014'.    S.V.  219-8. 
C.E.  (0^-10°)  -00101  (Dobriner,  A.  243,  3). 

METHYL-OCTYL-PHENYL-AMINEy.OcTYL- 

TOLYL-AMINE. 

METHYL-OCTYL-THIOPHENE  C.^H^.S  i.e. 

Kcfc!iJ:c5>-  [10°]-  (272°).  Formed  by 
the  action  of  sodium  upon  an  ethereal  solution 
either  of  Mel  and  iodo-octyl-thiophene  or  of 
octyl  bromide  and  iodo-methyl-thiophene 
(Schweinitz,  B.  19,  648).  Bromine  forms 
C,3H.,,BrS  [20°]. 

METHYL  OXALATE  v.  Methyl  ether  of 
Oxalic  acid. 

METHYL-OXALACETIC  ETHER  C.H^O^  i.e. 
CO,Et.CO.CHMe.CO,Et.  O.ra  hxrijl-pi-opionic 
ether.  (138°  at  23  mm.).  Formed  by  the  action 
of  NaOEt  on  an  ethereal  solution  of  oxalic  and 
propionic  ethers  (Wislicenus  a.  Arnold,  B.  20, 
3394;  ^.240,329).  Formed  also  from  sodium 
oxalacetic  ether  and  Mel  at  100°.  Colourless 
oil,  V.  sol.  alcohol  and  ether.  Its  alcoholic  solu- 
tion gives  a  red  colouration  with  FeCl,.  Split  up 
by  boiling  alcoholic  potash  into  oxalic  and  pro- 
pionic acids.  Boiling  dilute  IljSOj  yields  ethyl- 
glyoxylic  acid. 

Salt.— CO,i:t.CO.CNaMe.CO,Et.  Does  not 
crystallise  from  alcohol. 

Phcnyl-hydrazide 
CO,Et.C(N.JIPh).CHMe.CO,Et.  [100°].  Small 
plates,  V.  sol.  ether  and  benzene.  Its  solution 
in  cone.  H^SO,  is  coloured  reddish-violet  by 
FeCl.,.  At  120°  it  gives  off  alcohol,  forming  a 
derivi'.tive  of  pyrazole. 

METHYL-dXALYL-UREA  v.  P.akabanic  acid. 

MGTHYL-OXAMIC  ACID  v.  Ox,vlic  acid. 

METHYL-OXAMIDE  v.  Ox.\lic  acid. 

METHYL-OXANTHRANOL  v.  Oxanthranol. 

METHYL-OXAZOLE  DIHYDRIDE  C,H,NO 

CH,.0. 

i.e.  I        ^CMe.    Formed,  in  small  quantity, 
CH.N'^ 


by  the  action  of  Ac.,0  and  NaOAc  on  bromo- 
othylamino  Br.CH,.CH.,.NH,  (Gabriel,  B.  22, 
2221  ;  23,  2502).  Oil,  with  sweet  smell,  some- 
what like  quinoline.— B'CsK,(N0,)30H.  [149°]. 
Yellow  plates. 

METHYL-OXETHYL-  v.  Methyl-oxyethtl-. 

DI-METHYL-OXETONE  v.  Anhydride  of  Di- 

7-OXY-DI-ErTYL  DIKETONE. 

DI-METHYL  OXIDE  C.,H,0  i.e.  (CH,).,0. 
Methiil  ether.  Mol.  w.  4G.  "(-24°)  (Kegnault, 
J.  1863,  70).  V.D.  1-617.  S.  (gas)  37  at  18°. 
H.F.p.  49,640  (Thomsen),  56,800  (Berthelot.^.C/!. 
[5]  23,  185).  H.F.v.  48,190  (T.).  H.C.p.  344,200 
(B,).  Formed  by  heating  MeOH  with  H.SO, 
(Dumas  a.  F61igot,  A.  15,  12  ;  Kane,  A.  19,  166) 
or  with  B.,03  (Ebelmen,  A.  57,  328).  Formed 
also,  together  with  NMe.Cl  and  NMe.,HCl,  by 
heating  NH^Cl  with  excess  of  MeOH  (Weith,  B. 
8,  458).  Prepared  by  heating  MeOH  (13pts.) 
with  H.SO^  (20  pts.)  at  140°.  The  gas  is  passed 
through  aqueous  KOH  to  remove  SO.,  CO.,  and 
MeOH,  and  then  into  cone.  H._,SO^  which  absorbs 
600  vols.  It  is  obtained  by  dropping  the  solu- 
tion in  H.SOj  into  an  equal  volume  of  warm 
boiled  water,  and  is  dried  by  passing  through 
tubes  containing  CaClj  (Erlenmeyer  a.  Kriech- 
baumer,  B.  7,  699 ;  cf.  Tellier,  Ar.  Ph.  [3]  10, 
57). 

Properties. — Gas.  Combines  with  HCl  form- 
ing Me,OHCl  which  boils  at  2°. 

References. — Chloro-  and  Di-iodo-di-methyl 

OXIDE. 

METHYL  -  OXINDOLE        C<,H,NO  i.e. 

C,H,<^^^-g>CO.     Oxy-mcthyl-indole.  [88°]. 

Obtained  from  methyl-indole  carboxylic  acid  by 
the  action  of  NaOBr,  the  resulting  di-bromo- 
methyl-oxindole  being  suspended  in  alcohol  and 
reduced  by  sodium-amalgam  (Colman,  C.  J.  55, 
7  ;  A.  248,  120).  White  needles,  si.  sol.  cold 
water  and  light  petroleum,  v.  sol.  alcohol,  ether, 
acetone  and  benzene.  Dissolves  in  hot  alkalis 
without  change.  Partially  decomposes  when 
heated  much  above  its  melting-point.  Does  not 
react  with  phenyl-hydrazine.  Bromine-water 
gives  a  crystalline  pp.    Nitrous  acid  converts  it 

into  C,Hj<^^,'jj^^^>CO,  the  oxim  of  methyl- 

i^-isatin. 

CCl 

Di-chloro-methyl-oxindole  CgHj<^j^jyj^^CO. 

[147°].  Formed  by  adding  a  solution  of  sodium 
methyl-indole  carboxylate  to  a  cold  solution  of 
NaOCl  (Colman),  Colourless  needles,  v.  sol.  hot 
alcohol  and  acetone,  m.  sol.  ether.  Not  decom- 
posed at  210°. 

Bromomethyl-oxindole  C^Hj<^^^^'^^CO 

[134°].  Formed,  together  with  methyl-oxindole, 
by  reducing  di-bromo-methyl-oxindole  with  so- 
dium-amalgam. Lustrous  white  plates,  v.  si. 
sol.  cold  water,  v.  sol.  hot  alcohol.  Not  decom- 
posed by  boiling  aqueous  KOH. 

CDr 

Di-bromo-methyl-oxindole  C^H^^j^t^j^^^CO. 

[204°].  Formed  by  the  action  of  NaOBr  on 
methyl-indole  carboxylic  acid  (Fischer,  B.  17, 
564).  Yellowish-white  tables,  v.  sol.  alcohol, 
insol.  cold  water.  Melts  at  204°  when  quickly 
heated,  but  180°  when  slowly  heated.  Converted 
I  by  boiling  water  into  methyl-4'-isatin.  Phenyl- 
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hydrazine  gives  the  phenyl-hydrazide  of  methyl- 
ij'-isatin. 

Di  -  methyl  -  oxindole  C,„H,,NO  i.e. 
[5:B-^'^CJl^{CS.,)^<C^yC0.  Carbomesyl.  An- 
hydride of  amido-di-methyl-phenyl-acetic  acid. 
[232°].  Prepared  by  reduction  of  (2:5:3:l)-nitro- 
di-methyl-phenyl-acetic  acid  with  tin  and  HCl 
(Wispeh,  B.  16,  1580).  Sublimable.  White 
needles.  Sol.  hot  alcohol  and  hot  benzene,  si. 
sol.  hot  water  and  cold  alcohol  and  ether,  insol. 
cold  water. 

Methyl-di-oxindole  C,Hj<^^^*°^^>CO. 

Di-oxy-methyl-indole.  [151°].  Formed  by  re- 
ducing methyl-it-isatin  with  sodium-amalgam  or 
with  zinc  and  HCl  (Colman,  C.  J.  56,  8 ;  A.  248, 
121).  Needles  or  prisms  (from  benzene) ;  m.  sol. 
water,  alcohol,  and  benzene.  Oxidising  agents 
reconvert  it  into  methyl-i|'-isatin. 

METHYL-OXY-BENZOYL-GLYCOCOLL  v. 
Anisuric  acid. 

METHYL  OXYBTITENYL  KETONE  DI- 
CARBOXYLIC  ACID  ANHYDRIDE  C^Hfi.^  i.e. 

CH3.C0.CH<:^^[f(^^^^CMe.  Isocarboprjrotri- 

taric  acid.  Obtained  from  its  ether  by  boiling 
with  20  p.c.  aqueous  NaOH,  and  ppg.  with  dilute 
H„SOj  (Knorr,  B.  22,  163).  Possesses  great  re- 
ducing power.  Decomposes  at  200°-209°,  leaving 
an  oil  CiHgOj,  which  solidifies  on  cooling.  This 
is  composed  of  two  bodies,  one  being  an  acid  v. 
si.  sol.  most  solvents  and  melting  at  175°,  the 
other  crystallising  from  ether  inlongprisms  [60°], 
and  giving  an  acid  solution  in  water.  Water 
forms  acetonyl-acetone. 

Ethyl  ether  EtA'.  [110°].  (c.  280°  at 
15  mm.).  Obtained  by  heating  di-acetyl-suc- 
cinic  ether  at  170°-1B0°,  pyrotritaric  and  carbo- 
pyrotritaric  ethers  being  also  formed  (Knorr,  B. 
22,  159).  Slender  needles  (from  hot  water),  v. 
si.  sol.  water  and  dilute  acids,  v.  sol.  alkalis, 
ether,  chloroform,  and  hot  alcohol.  Possesses 
great  reducing  power.  FeClj  gives  a  fine  blue 
colour  to  its  solution.  With  phenyl-hydrazine 
it  yields  di-oxy-di-phenyl-di-methyl-dipyrazyl 
N.NPh.CO  CO.NPh.N 

II  I  I  .  II  .  Hydroxylamine  ap- 
C(CH3).CH— CH  CMe 

pears  to  form  the  corresponding  di-oxy-di-methyl- 

N.O.CO  CO.O  .  N 
dioxazyl   ||       |     |  II  • 

CMe.CH.CH  CMe 

DI  -  METHYL  -  DI  -  OXY  -  BUTYIENE  DI- 
KETONE  CH,.C0.CMe(0H).CMe(0H).C0.0H3. 
[96°].  Formed  by  reducing  di-methyl  diketone 
with  zinc-dust  and  dilute  H^SO,  (Von  Pechmann, 
B.  21,  1411).  Needles  (from  ligroin).  Reduces 
Fehling's  solution  in  the  cold.  FeCl  re-converts 
it  into  Me.CO.CO.Me. 

METHYL  OXY-BTTTYL  KETONE  C,H,„0„  i.e. 
Cn3.C0.CH.,.CH„.CH,.CH.,0H.  Acetyl  -  butyl  - 
alcohol.  (227°).  S.G.  |  -997  ;  ^  -989  ;  |s  -982. 
M.M.  6-502  at  18-5°.  Obtained  by  boiling  the 
anhydride  of  its  carboxylic  acid  with  water,  C0„ 
being  evolved  (Perkin,  jun.,  C.  J.  51,  717). 
Thick  oil  with  sweet  burning  taste.  Does  not 
reduce  Fehling's  solution  or  ammoniacal  AgNO, 
in  the  cold,  but  reduces  both  these  reagents 
on  warming.  Yields  an  oily  phenyl-hydrazide. 
Warm  cone.  HNO,  gives  a  dark -pink  colour.  | 


Iodine  and  KOH  give  iodoform.  Chromic  acid 
mixture  oxidises  it  to  acetic  and  succinic  acids. 

METHYL  OXY-BTTTYL  KETONE  ANHY- 
DRIDE C„H,(,0  i.e.  0<Q-yf^:Q2->CH2.  Mcthyl- 

furidane  dihydride.  '  Acctyl-tetramcthylene.'' 
'  Tetramethylene  methyl  ketone.'  Anhydride  of 
aceto-butyl  alcohol.  (109°).  S.G.  ±  •9227'; 
if -9127 ;  || -9050.  M.M.  6-074  at  22-5°.  Formed 
by  distilling  its  carboxylic  acid  at  150°  (Perkin, 
jun.,  C.  J.  51,  723  ;  B.  19,  2558).  Colourless 
mobile  liquid  with  ethereal  odour.  On  prolonged 
standing  in  presence  of  water  it  is  converted  into 
methyl  oxy-batyl  ketone. 

Methyl  oxy-butyl  ketone  anhydride  carboxy- 

lie  acidC,H,Ai-e-  0<CMe:cJc0%>  ^^^^ 
Obtained  by  saponifying  its  ether  with  alcoholic 
potash  (Perkin,  jun.,  0.  J.  51,  715).  Colourless 
needles,  v.  sol.  hot  benzene,  alcohol,  chloroform, 
and  light  petroleum,  v.  e.  sol.  water.  Decom- 
poses above  119°  into  COj  and  the  preceding 
body.  When  heated  with  aqueous  NH3  at  200^ 
it  yields  CO;,  methyl  oxy-butyl  ketone,  and  a 
volatile  base  (probably  a  derivative  of  pyridine). 
Bromine-vapour  gives  CjH^BrOj,  a  thick  syrup. 
Cone.  HBrAq  yields  methyl  bromo-butyl  ketone. 

Salts. — NH^A' :  white  crystalline  solid,  v. 
sol.  water. — CuA',  aq  :  light-green  powder,  v.  si. 
sol.  water,  decomposed  at  90°-100°. — AgA' : 
white  crystalline  solid,  v.  sol.  water,  decomposed 
on  boiling  with  water  or  exposure  to  light. 

Ethyl  ether  EtA'.  [9°].  (227°).  V.D. 
6-21.  M.M.  10-069  <it  23-7°.  S.G.  1-069  ; 
II  1-0626.  Ma  1-4697.  Md  1-4772.  Formed  by 
heating  a  mixture  of  NaOEt  with  aceto-acetic 
ether  and  trimethylene  bromide  (Perkin,  jun., 
C.  J.  51,  709).  Colourless  oil,  with  a  disagree- 
able camphor-like  odour.  Does  not  react  with 
phenyl-hydrazine.  Does  not  contain  an  atom  of 
hydrogen  displaceable  by  sodium.  With  PCI5  it 
forms  CgH.jOXl,  a  colourless  oil  (212°-215°). 

Methyl  oxy-butyl  ketone  anhydride  dicarb- 
oxylic  acid  CgHnjOj  i.e. 

,   CH,.  CH2.  CHj 
0<         "  I  .    [185°-190°].  Ob- 

\C(CH2.C02H):C.CO,H 
tained  by  saponification  of  its  ethers  by  boiling 
alcoholic  potash  (Perkin,  jun.,  C  J.  51,  744). 
Colourless  hexagonal  plates,  v.  sol.  hot  water  and 
hot  alcohol,  si.  sol.  acetic  ether,  benzene,  and 
ether.  Decomposes  on  fusion,  giving  off  CO^, 
and  leaving  a  red  liquid. 

Mono-ethyl  ether 
y   CHg"  CH;-  CH, 
0<  I    ■        .    [114°].  Obtained 

\C(CHj.CO„H):C.CO,,Et 
by  treating  the  di-ethyl  ether  with  cone,  alcoholic 
potash  in  the  cold.  Transparent  four-sided  trl- 
clinic  needles,  a:&:c= -774:1: -337;  a  =  89°40'-, 
3  =  98°  18';  7=89°  50'.  V.  sol.  alcohol  and 
ether,  si.  sol.  hot  water. —  AgBtA"  :  white  curdy 
pp.,  si.  sol.  water. 

Di-ethyl  ether  Bt.A  '.  (239°  at  150  mn?..). 
Obtained  by  the  action  of  NaOEt  on  a  mixture 
of  trimethylene  bi-omide  and  acetone  di-carb- 
oxylic  ether  CO„Et.CH,.CO.CH,.CO,Efc  (Perkin, 
jun.,  C.  J.  51,  739).  Thick,  colourless  oil,  with 
disagreeable  odour. 

METHYL-OXY-CONIINE  v.  Coniine. 


DI-  M  ETI I YL-  OX  Y-rKOPYL-  AMINE. 
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METHYL -OXY- ETHYL- AMIDO -PHENOL. 

Methyl  ether  C,„H|.NO.,  i.e. 
[2:l]C^H,(0.Me).NMe.CH,.CH,0H.  McthyUoTy- 
cthijl-anisidinc.    (290°).    Formed  by  the  action 
of  C„Hj(OMe).NHMo  on  ethylene  chlorhydnn 
(Knoir,  B.  22,  2098).  Licjuid. 

0— CH, 

Anhydride    C^H^^         |     .  Methyl- 
\NMe.CH, 

qiiinazoxinc  dihydride.  (2G1°).  Formed  by 
boiHng  the  methyl  ether  with  caustic  soda 
(Knorr,  B.  22,  2098).  Liquid,  with  irritating 
smell,  volatile  with  steam,  very  easily  oxidised 
by  contact  with  air.— B'HCl.  [1G2°].  Short 
four-cornered  plates  (from  alcohol). 

METHYL-OXY-ETHYL-AMINE  C,H„NO  i.e. 
CH,.NH.CH,.CH,OH.  (130'-14(P).  Formed 
from  ethylene  chlorhydrin  (1  mol.)  and  methyl- 
aminc  (1  mol.)  (Knorr,  B.  22,  2088).  Oil,  with 
strong  ammoniacal  smell,  v.  sol.  water,  alcohol, 
and  ether.-  -Aurochloride.  [110'=-120''].  An- 
hydrous prisms,  v.  sol.  water. 

Methyl-di-oxy-di-ethyl-amine  C  HuNO.,  i.e. 
CH,.N(CH,.CH,OH),.  (250°-255").''  Formed  by 
heating  ethylene  chlorhydrin  with  excess  of 
aqueous  mcthylamine  at  100°  (Morley,  B.  13, 
222).  Formed  also  by  the  action  of  ethylene 
chlorhydrin  on  the  preceding  body  (Knorr,  B. 
22,  2081).  Viscid  oil,  v.  sol.  water,  not  volatile 
with  steam.— ]3'HC1 :  thick  syrup.— B',H,PtCl,i : 
orange-red  prisms. — Aurochloride:  v.  sol. 
water. 

Mcthi/lo-chloride  CJI,^,N0.,C1  i.e. 
ClNMe,(CH,.CH,OH),,.  Formed  by"  heating 
ethylene  chlorhydrin  with  a  solution  of  dimethyl- 
amine  at  100"^  (Morley,  B.  li,  223).  Form'od 
also  from  di-mcthyl-oxy-ethyl-amine  and  ethyl- 
ene chlorhydrin  (Knorr,  B.  22,  2089).  Th'ck 
syrup.-  (C„H,„NO,Cl),PtCl^  aq.  [218°].  Small 
yellow  crystals,  V.  sol.  water,  si.  sol.  alcohol. — 
Aurochloride:  [233°];  small  plates,  v.  sol. 
hot  water. 

Anhydride  CH3.N<^^^-'q^-^0.  Mcthyl- 

ipyroxazine  iclrahydride.  (117°).  Formed  by 
heating  methyl-di-oxy-di-ethyl-amine  with  SO, 
(K.).  Mixes  with  water,  alcohol,  and  ether, 
lleadily  combines  with  Mel. — Hy d ro chl or ide : 
[20.5°];  long  hygroscopic  prisms. — Platino- 
chloride  :  needles  (from  dilute  alcohol),  v.  sol. 
water.  —  Aurochloride:  [183°]  ;  small  needles, 
m.  sol.  water. 

Mclhylo -iodide  of  the  anhydride. 
Long  needles.  With  Ag.^0  it  yields  a  methylo- 
hydroxide,  which  is  split  up  by  heat  into  alde- 
hyde and  di-methyl-oxy-ethyl-amine. 

Methylo-chloride  of  the  anhydride. 
Crystalline  mass.  Forms  a  platinochloridc  crys- 
tallising from  alcohol  in  needles,  and  an  auro- 
chloride, both  being  v.  sol.  water. 

Di-methyl-oxy-etliyl-amine  C,H||NO  i.e. 
NMe,,.CIL.Cn,UH.  Di-tnrthyl-etliyl-alkine. 
(130°).  Prepared  from  dimethylamine  and 
ethylene  chlorhydrin  (Ladenburg,  B.  14,  2408). 
Formed  also  by  heating  '  methyl -moridii- 
methine  '  (v.  Mouphine)  with  Ac,,0  at  160°-190° 
(Knorr,  B.  22,  1114).  Liquid.— B'.HAuCl, : 
needles,  sol.  hot  water.— B'^H^PtCl/:  easily 
soluble  prisms. 

Acetyl  derivative  C|H,„.\cN0.  Forms 
an  amochloridc  B'HAuCl^, crystallising  in  plates. 

Vol.  III. 


Methylo -  hii dr oxide  v.  Neumne. 
TRI- METHYL  -  OXYETHYL  -AMMONIUII 
HYDROXIDE  v.  Neukine. 

METHYL-OXYETHYL  ANILINE 

a,H,3N0  i.e.  C,H,.N(CH,)(G,H,.0H).  Methyl- 
])henyl-ethyl-alkine .  (218°  at  110  mm.).  S.G. 
-  1'080G.  Obtained  by  heating  methyl-aniline 
with  ethylene-chlorhydrin  at  100°  (Laun,  B.  17, 
()75).  Colourless  oil.  Weak  base.  By  exposure 
to  air  it  is  oxidised  to  a  thick  blue  syrup. 

Mcthylo-iodide  B'Mel:  colourless  plates 
or  tables. 

Methylo  -periodidc  B'Mel^  :  [87°]; 
greenish  glistening  plates. 

METHYL  a-OXY-l.THYL  KETONE  CiH^O^ 
i.<'.CH,.C0.CH(0H).CH,.  (142  ').  Ketoxy-hutane. 
Formed  by  reducing  di-methyl  diketone  with 
zinc  and  H,SO,,  (Von  Pechmann,  B.  22,  2214 ; 
23,  2421).  Colourless  licjuid,  miscible  with 
water.  Beduces  Fehling's  solution.  Eeacts 
with  phenyl  hydrazine,  with  formation  of  the 
compounds  CH,.C(N..HPh).CH(0H).CH3  [84°] 
and  CH,.C(N„HPh).C(N.,HPh).CH,. 

METHYL-OXY-ETHYL-PYfilDINE  v.  Tiior- 

INE. 

METHYL-OXY-ETHYL-^)-TOLUIDINE 

C,„H,,NO  i.e.  CrLOH.CH,.NMe.C„II,Me.  (290°- 
300°).  Forme<l  from  oxy-ethyl-toluidine  and 
Mel  at  (50°  (Demole,  A.  173,  129).  Liquid.— 
B'lIL— B',,H,PtCl,.. 

Methylo-iodide  B'Mel.  Liquid.  Yields 
B',Me,PtCl,  and  B'MeAuCl,. 

METHYL-OXY-GLTJTARIC    ACID    v.  Oxy- 

JIETIIVL-GLUTAKIC  At_H'. 

TRI -  METHYL  - TRI  -  OXY - HYDROBENZ  - 
AMIDE  r.  AxisHYDitAJnm:. 

TETR  A  -  METHYL  -  OXY  -  TRIMETHYLENE  - 
DIAMINE  C;H„N,0  i.e.  HO.CIl(CH,.NMe,)... 
Tetra  -  meth  yl  -  oxy  -propylene  ■  diamine.  Tetra- 
VLeUitjl-allyi-aUdne.  (170°-185'-).  Formed  by 
heating  s-dichlorhydrin  CH,C1.CH(0H).CH,C1 
with  dimethylamine  in  a  sealed  tube  at  (50'^ 
(Berend,  B.  17,  510).  The  liquid  is  rendered 
alkaline  by  KOH  and  extracted  with  chloroform. 
Liquid,  V.  e.  sol.  water. — B'oH^PtCl^  :  yellow 
plates,  m.  sol.  water. 

DI-METHYL-TRI  -  OXY  -  PHENYL-BENZYL- 
KETONE  Anisoin. 

DI-METHYL-OXY-PROPYLAMINE 
C,1I,,,N0.    (120°).    Prepared  by  the  action  of 
dimethylamine  on  propylene  chlorhydrin  at  100° 
(Morley,  C.  R.  91,  333;  Ladenburg,'i3. 14,  2407). 
Liquid. — B'oH.PtCl,j:  prisms,  v.  sol.  water. 

Methylo-chloride  B  MeCl.  Prepared  by 
heating  aqueous  trimethylamine  with  propylene 
chlorhydrin  at  100°  (Morley,  C.  B.  91,  333;  B. 
13,  1805).  Colourless,  very  hygroscopic  crystals, 
'  turning  brown  in  light.  Forms  a  platinocliloride 
j  B'„Me,I'tCl,,,  crystallising  in  yellow  feathery 
plates,  insol.  alcohol  and  ether,  v.  sol.  water. 

Mcthylo-hydroxide  B'MeOPl.  From  tho 
chloride  and  moist  Ag^O.  Alkaline  syrup.  De- 
composed on  distillation  intoNMe^andprojjylene 
glycol  (Morley,  C.  ./.  41,  389). 

Di-methyl-dioxypropyl-aniine  C-.H^NO.,  i.e. 
NMe,.CH,.CH(OH).CiI,(01I).  Di-methyl-piopyl- 
(jlycolUne.  (217°).  Formed  by  llcatin^'  di- 
melhyl-amine  with  glycerin  chlorhydrin  (Both, 
B.  15,  1153).  Colourless  oil.  Sol.  water,  alco- 
hol, and  ether.-B';lI,GLPlCl^. 


DI-METIIYL  OXY- 


-rROPYL-AMINE. 


Mcthylo-chloride  C^B.^^O.f:,\  i.e. 
NMe,Cl.CH.,.CH(OH).CH,,(OH).  From  glycerin 
chlorhydrin  and  NMe^  at  100°  (V.  Meyer,  B.  2, 
186;  Hanriot,  A.  Ch.  [5]  17,  99).  Crystals,  v.  e. 
sol.  water.  —  (C6H,sNO,Cl)2PtCl^  :  tables.  — 
C,H„NO.>AuCl,.    [190°].    Orange  crystals. 

METHYL-OXYPROPYL-ANIIINE  C,„H,-NO 
i.e.  C„H5.N(CH,)C,H„.0H.  Mcthyl-pluyiyl-pro- 
injl-alkinc .  (202°).  Colourless  liquid.  Formed 
by  heating  methyl-aniline  with  propylene  chlor- 
hydrin (Laun,  B.  17,  678). 

METHYL  /S-OXYPKOPYL  KETONE  CjH,<,02 
i.c.  CH3.C0.CH.,.CH,.CH.0H.  Acetyl-propyl 
alcohol.  (115°)  at  100  mm. ;  (209°)  at  729  mm. 
V.D.  2-25  (calc.  3-53).  S.G.  {|  1-0051 ;  §5  -9990. 
M.M.  5-544  at  25°.  Formed  by  boiling  trimethyl- 
ene  methyl  ketone  carboxylic  acid  (derived  from 
aceto-acetic  ether,  sodium,  and  ethylene  bromide) 
with  water,  C0,_,  being  evolved  (Perkin,  jun.,  C.  J. 
51,  829).  Formed  also  by  boiling  bromo-ethyl 
aceto-acetic  ether  with  aqueous  HCl.  Thick 
syrup,  miscible  with  water,  v.  sol.  alcohol  and 
ether.  Decomposed  by  heat  into  water  and  its 
anhydride,  which  reunite  in  the  cold ;  does  not 
reduce  cold  ammoniacal  silver  nitrate,  but  reduces 
it  on  warming.  Gives  with  phenyl-hydrazine 
solution  an  oily  precipitate  of  CnHnNj  or 

CH2<^g®-^jjP>NC„H5.    Oxidised  by  K,Cr,0, 

and  H.jSOj  to  acetyl-propionic  (levulic)  acid 
(Colman  a.  Perkin,  C.  J.  53, 189  ;  65,  352  ;  Lipp, 

B.  22,  119C).  Eeduced  by  sodium-amalgam  to 
CH3.CH(0H).CH,.CH,,.CH,0H  (Perkin,  jun.,  a. 
Freer,  B.  19,  25UG).  With  NaHSO,  it  forms 
CH3.C(C,H,0H)(0H).S03Naliaq :  needles,  v.  sol. 
water  and  alcohol. 

Acetyl  deriv  ative  CHj.CO.CjH^OAc 
(214°  i.V.)  at  728  mm.  S.G.  g  1-03.56.  V.D. 
5-02  (calc.  4-98).  Liquid,  m.  sol.  water,  v.  e.  sol. 
alcohol  and  ether. 

Benzoyl  derivative  CHj.CO.CaH^OBz. 
(297°). 

CH.CHj 

Anhydride    CHa.C^      |     .  (72°-75°). 

0  .  CH, 

Formed  by  slow  distillation  of  the  ketone. 
Water  converts  it  into  the  fiocculent  isomeride 
CH,.CH, 

CH2:C<     ■  I    ■    (111°)  at  718  mm.,  which 
O  .  CH^ 

reddens  pine-wood  moistened  by  HCl  v.  Methtl- 

ENE-FURFDRANE  TRIHYDRIDE. 

Methyl  oi-oxy-propyl  ketone  C.H,„0,  i.e. 
CH,.C0.CH(0H).CH,.CH3.  (153°)  ;  (77°  at  35 
mm.).  S.  G.  ^  -972.  Formed  by  reducing 
methyl  ethyl  diketone  with  zinc  and  dilute 
H.SO,  (Von  Pechmann,  B.  23,  2421).  Colour- 
less liquid  with  sweet  smell ;  sol.  water,  but 
separated  from  the  solution  by  NaCl  or  NaOH. 
Eeadily  oxidised  to  CH,.C0.C0.C,H5.  Eeduced  by 
sodium-amalgam  to  CH5.CH(OH).CH(OH).C2H3 
(187°),  which  is  oxidised  by  bromine-water  in 
sunlight  to  CH3.CO.CO.C2H5.  Excess  of  phenyl 
hydrazine  forms  CH3.C(N,HPh).CO.C,H3  [103  ]. 

Methyl  a-oxy-propyl  ketone  C^^fi„  i.e. 
CH,.CO.CH2.CH(OH).CH3.  (128°).  Formed  by 
adding  chloro-acetic  ether  to  sodium  under 
ether,  decomposing  the  resulting  sodium  com- 
pound by  HCl,  reducing  by  zinc-dust  the  ether 

C.  HijClO,  (157°  at  45  mm.)  which  is  then 


formed,  and  boiling  the  product  CsH|,0,  (106°  at 
14  mm.),  with  dilute  HCl,  when  it  splits  up  into 
CO.,,  alcohol,  and  the  oxy-ketone  (Fittig,  B.  21, 
2138).  Colourless  mobile  liquid,  miscible  with 
water.  Forms  compounds  with  NaHSOa,  and 
with  plienyl-hydrazine. 

Methyl  a'-oxy-isopropyl  ketone.  Oxim  of 
the  nitrate  (CH3),C(ONO,).C(NOH).CH3. 
Pentane  nitroso-nitrate.  Formed  by  the  action 
of  amyl  nitrite  and  nitric  acid  on  amylene 
(CH3),C:CH.CH3  (38°)  dissolved  in  HOAc  (Wal- 
lach,  A.  248,  162).  Monoclinic  crystals,  a:b:c 
=  ■977:1:1-449;  ;8  =  83°  32'  (from  benzene),  or 
needles  (from  HOAc). 

METHYL-OXY-QUINIZINE  v.  Oxt-phentl- 

METHYL-PYIUZOLE. 

METHYL-OXY-QUINOLINE  v.  Oxy-methtl- 

QUINOLINE. 

METHYL-OXY-SUCCINIC    ACID    v.  Oxt. 

METHYL-SDCCINIO  ACID. 

METHYL- P ARAB ANIC  ACID  v.  Paraba.nio 

ACID. 

METHYL-PARACONIC  ACID  v.  Anhydnde 

of  OXY-ETIIYL-SUCCINIC  ACID. 

TETRA-METHYL-PARALEUCANILINE  v. 

TETRA-JIETHYL-TRI-AJriDO-TRI-PHENYL -methane. 

METHYL  PENTADECYL  KETONE  C,,H3,0 
i.c.  CH3.C0.C„H3,.  [48°].  (246°)  at  110  mm.  ; 
(320°  uncor.)  at  760  mm.  S.G.  (liquid)  4^-814. 
Prepared  by  distilling  a  mixture  of  barium 
palmitate  and  barium  acetate  (Krafft,  B.  12, 
1671).    On  oxidation  it  gives  pentadecoic  acid. 

Me  hyl  pcntadecyl  ketone 
CH,.C0.CH(C-H„)2.  Di-n  -  heptyl  -  acetone. 
(306°-304°).  S.G.  i|  -826.  Formed  by  boiling 
di-heptyl-acetoacetic  ether  with  dilute  aqueous 
KOH  (Jourdain,  A.  200,  115).  Oil,  smelling  of 
peppermint.  Forms  a  crystalline  compound 
with  NaHSOj. 

METHYL-PENTANE  v.  Hexane. 

DI-METHYL-PENTENYLAMINE  C-H.^N  i.e. 
CH,:CH.CH2.CH,.CH,.NMe,.  This  constitution 
is  assigned  by  Merling  to  Ladenburg's  di- 
methyl-piperidine,  v.  Di-methyl-pyridine  hexa- 

HYDRIDE. 

Di-methyl-pentenylamine.  Methylo  -  hy- 
droxide C^HjNMejOH.  Formed  from  amylene 
bromide  and  trimethylamine  at  55°  (Schmie- 
deberg  a.  Harnack,  J.  1867,  805).  — 
(C3H,jNMe3Cl),PtClj  aq.    Irregular  lamina;. 

(5)-METHYL-PENTHI0PHENE  C,H,S  i.e. 

S<^y:^g''>CH,.     (1.34°).       S.G.  \l  -9938. 

Formed  by  distilling  sodium  a-methyl-glutarate 
CO,Na.CHMe.CH.,.CH.,.CO,Na  (5  g.)  with  P.S, 
(10  g.)  at  180°-250°  (Krekeler,  B.  19,  3270). 
Colourless  oil.  When  successively  mixed  with 
a  solution  of  isatin  in  HOAc  and  cone.  H^SO,  it 
gives  a  dark-green  colour,  and,  on  adding  water, 
a  green  pp.  Phenanthraquinone  and  HjSO^ 
(Laubenheimer's  reagent)  give  a  dark-violet 
colour.  Phenyl-glyoxylic  acid  yields  a  violet 
dye.  Alkaline  KMnO^  (-3  p.c.)  produces  acetic 
and  oxalic  acid.  Nitric  acid  forms  a  nitro- 
derivative,  and  bromine  a  biomo-  derivative. 

Methyl-penthidnyl  methyl  ketone  CgHuSO 
i.e.  SC.HjMe.CO.CH3.  (234°). 

Oxim  SC^H,Me.C(N0H).CH3.  [68°]. 

METSYL  -  PHENACYL  -  AN  I  LID  E  v. 
o-Phenyl-ajiido-puenyl  ethyl  ketone. 


METHYL niENTETRAZINE  DIHYDRIDE, 


So5 


METHYL  -  PHENACYL  -  BROMIDE  v. 

0-BU0M0-I>IIENYL  ETilVL  KETONE. 

METHYL-PHENANTHRIDENE  v.  Phenyl- 
indole. 

METHYL-PHENANTHROLINE  C,3H,„N.  i.e. 
CH:  N.C.CH:CH.C.CH:CH 
I  II  II       I     .      [65°].  (above 

CH:CH.C  C  .  N:CMe 

3(10°).  Formed,  together  with  an  isomeride, 
wlien  j«-aiiiido-(Pv.  ;-5)-mcthyl-(jninohne  (100  g.) 
is  boiled  with  o-))itro-|jhenol  (75  g.),  glycerin 
(;{20g.),  and  H,,SO,  (270  g.).  The  product  is 
diluted  with  water  and  evaporated  to  remove 
o-nitrophenol.  The  resinous  mass  that  is  ppd. 
on  adding  NaOH  is  extracted  with  benzene,  and 
the  dark  oily  mixture  of  bases  so  obtained 
treated  with  H  CI.  The  hydrochlorides  are  washed 
with  alcohol,  dissolvcil  in  water,  decomposed  by 
NH.,„and  the  bases  again  extracted  with  benzene. 
From  the  crystalline  mixture  of  bases  left  after 
evaporating  the  benzene,  ether  extracts  methyl- 
phenanthroline  only  ((ierdeissen,  B.  22,  21(;). 

rropci  tics.—'W'hUe  needles  (containing  ;5aq). 
Melts  at  50'  when  hydi  ated,  05°  when  anhydrous. 
Sol.  boiling  water,  alcohol,  and  ether;  v.  sol.  cold 
benzene.  On  oxidation  with  KMnOj  it  yields 
phenanthroline  carboxylic  acid  C|.;H,N.,.C0.J1 
[201)°],  which  decomposes  at  210°  into  CO.  and 
phenanthroline. 

Salts.  -B'HClaq:  small  snow-white  needles, 
si.  sol.  cold,  V.  sol.  hot,  water,  m.  sol.  alcohol, 
insol.  ether. — B'H,SO|aq:  slender  silky  needles 
(from  alcohol). — B'.,H„Cr,jO, :  red  prisms  (from 
hot  water).— 13'H.PtClj  aq  :  flesh-coloured  crys- 
talline P25.,  insol.  hot  water,  si.  sol.  alcohol. — 
Picrate  B'C,H,(NO,,),OH.  [217 '].  Trans- 
parent yellow  needles  (from  boiling  alcohol). 

Ethylo-iodide  B'Etl  2aq.  [100°-110°]. 
Glittering  brown  crystals.  Yields  the  platino- 
chloride  B  EtClH.PtCl^  (?)  which  forms  orange- 
red  crystals. 

Isomeride  C|3H,(,N., /.  c, 
CH:N.C.CH;C.N:CMe 

I  nil-    [109°].  Occurs  in  the 

CH:CH.C.CH:C.CH:CH 

preparation  of  the  preceding,  from  which  it 
differs  in  being  insol.  ether  (G.).  Crystallises 
from  alcohol  in  concentric  groups  of  satiny 
needles  (containing  4aq).  Melts  at  82°  wlien 
hydrated  and  109°  when  anhydrous.  The  an- 
hydrous base  is  a  liglit  white  powder,  v.  sol. 
warm  benzene  and  hot  dilute  alcohol,  insol. 
cold  ether,  v.  si.  sol.  hot  ether. 
Methyl  -pUenanthroliiie 

CH:N  .C  C.N:CMe 

I  II  II        I       •  [70°].  Prepared 

CH:CH.C.CH:CH.C.CII:CH 

from  o-amido-(Pp/.  3)-niethyl-quinoline,  glycerin, 
o-nitro-phenol,  and  H.^SO,  (Gerdeissen).  Crys- 
tals (containing  2aq).  MeltN  at  53°  when  hy- 
drated, and  at  76°  when  anhydrous.  V.  e.  sol. 
hot  benzene,  v.  sol.  chloroform,  m.  sol.  HOAc, 
b1.  sol.  ether  and  light  petioicum.  Decomposed 
on  distillation. 

Methyl-phenanthroline 
CH :  N  .C.CMe:CH.C.CH:CU 
1  11  II        I    •      r9G°].  (above 

CH:CH.C  C  .  N  :  CH 

300°).  Prepared  by  boiling  7)^-tolylene-diamine 
hydrochloride  (40 g.)  with  nitrobenzene  (30 g.), 
glycerin  (100  g.),  and  H.SO,  (100  g.) ;  and  puri- 


fied by  means  of  the  chromate  (Skraup  a.  Fischer, 
M.  5,  523).  Short  prisms  (containing  5aq),mora 
soluble  in  cold  than  in  hot  water,  v.  sol.  alcohol. 
Its  solutions  give  a  white  crystalline  pp.  with 
AgNOj  and  a  blue  crystalline  pp.  with  cupric 
acetate.  Chromic  acid  mixture  oxidises  it  to 
the  corresponding  phenanthroline  carboxylic 
acid. 

Salts. — B'HCl  4aq  :  transparent  needles.— 
B'._,H.,Cr.^O, :  red,  sparingly  soluble  needles.— 
B'.,H.,PtCl„  2aq  :  yellow  crystalline  pp. — Picrate 
[2.53°]. 

DI-METHYL-PHENANTHROLINE  TETKA- 
HYDRIDE 

CH.,:CMc.C  —  C.N:  CH^ 

C„H„N,         I    "        II  II         I  . 

CH., :  N  .  C.CH:CH.C.CMe:CH2 
Formed  by  the  action  of  acetic  aldehyde  or 
paraldehyde  upon  (u-phenyleue-diamine  hydro- 
chloride. The  resulting  base  is  ppd.  by  am- 
monia, dissolved  in  aqueous  HCl,  and  ppd.  by 
platinic  chloiide  as  B'-.H-JPtCl^  (Schitf,  A.  2o6, 
323). 

METHYL-PHENAZINE  C,3H,(,N„  i.e. 
C,H/  I  >C,H3Me.     [117°].    (350').  Formed 

\n/ 

by  heating  tolylene-o-diamine  with  pyrocatechin 
in  sealed  tubes  at  210°  (Merz,  B.  19,  725). 
Formed  also  by  eliminating  the  two  NH,  groups 
by  means  of  the  diazo-  reaction,  from  the  oxida- 
tion product  (C|:,HuNJ  of  phenylene-^j-diamine 
and  tolylene-7«-diamine  (Bernthsen  a.  Schweit- 
zer, B.  19,  2004;  A.  23C,  345).  Needles  (by 
sublimation),  v.  si.  sol.  water  and  ligroin,  v.  sol. 
alcohol  and  ether.  Its  solution  in  cone.  H.^SO, 
is  blood-red.  It  dissolves  in  cone.  HClAq,  but 
the  base  is  ppd.  again  on  dilution. — Salts. 
— B',H.,PtCl5  Gaq  :  yellow  laminas  (from  water). 
— B'."H.'PtCl,  3aq  (from  dilute  alcohol).  — 
Picrate  B'C„H,(NO.,)jOH.  [168°].  Yellow 
nodules  which  blacken  on  fusion. 

METHYL-PHENTRIAZINE  C,H,N3  i.e. 
/N.CMe 

C,H,-(  I  II       .    [89°].     (250°^  2.55°).  Formed 

\n.n 

by  the  action  of  sodium-amalgam  on  acetyl 
o-nitro-phenyl-hydrazine  in  alcohol,  the  solution 
being  kept  acid  with  HOAc,  and  the  tempera- 
I  ture  below  30°  (Bischler,  B.  22,  2806).  Crystals, 
[  partially  decomposed  on  distillation.  V.  sol. 
cold  water,  v.  e.  sol.  alcohol,  si.  sol.  hot  ligroin. 

Bromo-methyl-phentriazine  C8H(;BrN3  i.e. 
CBr:CH.C.N.CMe 

I  II  I  II  .     [115°].     Formed  from 

CH:CH.C.N.N 

acetyl-p-bromo-o-nitro-phcnyl-hydrazine  by  like 
treatment  (Bischler  a.  Broilsky,  B.  22,  2S18). 
Golden  plates,  si.  sol.  cold,  v.  sol.  hot,  water, 
(a)  -  METHYL  -  PHENTETRAZINE  DIHY- 
.NH  .  N 

DRIDE    CjHsN^   i.e.  C,HX         ||  .  [62°]. 

\NMe.N 

Formed  by  the  action  of  sodium  nitrate  on  a 
very  dilute  hydrochloric  acid  solution  of  o-amido- 
phenyl-methyl  hydrazine  (Hcmpel,  J.  jv-  |2]  41, 
176).  Colourless  plates,  v.  sol.  ethi'r  and  benzene, 
si.  sol.  alcohol  and  petroleum  ether.  Sol.  hot 
cone.  NaOHAq.  Cone.  IIXO,  at  80 ^  100  '  yields 
a  product  [127°]  crystallising  from  alcohol  in 
j  golden-yellow  prisms  and  needles. 
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TRT-METHYL  TIIEXENYL  TRIKETONE. 


TRI-METHYL    PIIENENYL  TRIKETONE 

C.^H.-.O^  i.e.  C,il,(CO.Cn,),.  [103'].  Tri- 
acetyl-benzene.  ronued  by  the  action  of  NaOEt 
in  ether  on  a  mixture  of  acetone  (1  mol.)  and 
allyl  formate  (1  mol.).  Sodium  aceto-acetic 
aldehyde  slowly  sej^arates,  and  is  then  dissolved 
in  ice-cold  water  and  neutralised  by  HOAc.  The 
free  aceto-acetic  aldehyde  changes  to  tri-acetyl- 
benzene  and  water  (Claisen  a.  Stylos,  B,  21, 
1145).  Small  needles,  si.  sol.  water,  alcohol, 
and  ether,  v.  sol.  HOAc.  Oxidised  by  HNO.,  to 
trimesic  acid. 

METHYL  -  (ai3)  -  PHEN  -  NAPHTHAZINE 
/CH:CH.C.N.C.CH:CMe 
C,-H,.,N3     i.e.     C,H,<  H     ••       ■  . 

\  C.N.C.CH:CH 

[142°].  Formed  by  the  action  of  (i8)-naphtho- 
quinone  on  tolyleue-diamine  in  HOAc  (Hinsberg, 

A.  237,  342). 
Methyl-(^Ji3)-plien-naphtliazine 

„u /CH:C.N.C.CH:CMe  .iqao,  t?  a\ 
^»H<CH:C.N.C.CH:CH  •  tl80°J-  Formed  by 
oxidation  of  a  mixture  of  (;8)-naphthol  and 
tolylene  o-diamine  with  alkaline  K,FeCy^  (Witt, 
C.  JV.  49,  404).  Pale  straw-coloured  needles, 
forming  an  intense  red  solution  in  H^SO^. 

METHYL-PHENOL  v.  Cresol. 

Di-methyl-phenol  v.  XyLUNOL. 

Iri-methyl-phenol  C^H.Mej.OH  [1:2:3:5]. 
Hemimellithenol.  Hemdlithcnol.  [81°].  Formed 
by  fusing  hemimellithene  sulphonic  acid  with 
KOH  (0.  Jacobson,  B.  19,  2518).  Needles  (from 
ether).    Gives  no  pp.  with  FeClj. 

Tetra-methyl-phenol  C,HMe,.OH  [1:2:3:4:5], 
[81°]  (L.) ;  [87°]  (T.) ;  (249°  uncor.)  (L.) ;  (266° 
i.V.)  (T.).  Formed  by  the  action  of  nitrous 
acid  on  the  corresponding  C^HMej.NH.,  [60°] 
(Limpach,  B.  21,  644),  or  by  fusing  c-tetra- 
methyl-benzene  sulphonic  acid  with  potash 
(T5hl,  B.  21,  907).  Long  white  needles  (from 
very  dilute  alcohol),  v.  e.  sol.  alcohol  and  ether, 
m.  sol.  petroleum  ether.  Volatile  with  steam. 
Bromine  forms  C,„H,.,Br.OH  [151°]. 

Acetyl  derivative  Ci„H,30Ac.  [57°]. 
Prisms. 

Tetra-methyl-plieiiol  CsH(CH,),,.OH.  [81°]. 
Formed  by  the  action  of  nitrous  acid  on  tetra^ 
niethyl-phenyl-amine  [14°]  (Hofmann,  B.  17, 
1916).  White  crystals.  Yields  a  quinone  on 
distillation  with  MnO.,  and  H.jSOj. 

Ethyl  ether  C,H{CH3),0Et:  (236°) ;  liquid. 
Formed  by  the  action  of  alcohol  upon  the  sul- 
phate of  tetra-methyl-diazo-benzene  (Hofmanu, 

B.  17,  197). 

Penta-methyl-phenol  C,(CH3).,.0H.  [125°]. 
(267°).  Formed  by  the  action  of  nitrous  acid 
upon  penta-methyl-phenyl-amine  (Hofmann,  B. 
18,  1826).  Fine  white  needles.  Volatile  with 
steam.  Soluble  in  alcohol.  Sparingly  soluble 
in  alkalis. 

Methyl  ether  C,(CH3),.0CH,:  [64°];  long 
needles. 

METHYL-DIPHENYL  C,,H,.,  i.e. 
CeHj.C,HjMe  [3:1].  Plie/ujl-tolyl.  (275°).  S.G. 
£  I'OSl.  Formed  by  the  action  of  MeCl  upon 
melted  diphenyl  in  presence  of  AhClg  (Adam, 
Bl.  [2]  47,  689;  49,  98;  A.  Ch.  [6]  15,  239). 
Limpid  colourless  liquid,  not  solidified  at  —21°. 
V.  e.  sol.  methyl  alcohol  and  acetone.  Not 
attacked  by  KMnO^  either  in  neutral  or  alkaline 
solution.    Chromic  acid  oxidises  it  to  diphenyl 


7)i-carboxylic  acid  [1G1°].  Bromine  at  150' 
forms  C|.jH,|.CH.^Br  which  when  treated  with 
IvOEt  yields  CijHu.CH^OEt  whence  dry  gaseous 
HI  liberates  phenyl-benzyl-alcohol. 

o-Methyl-diphenyl  C|3H|„  i.e. 
C,H5.CsH,Me[2:l].  (259°).  Appears  to  be  formed 
by  treating  bromo-benzene  mixed  with  liquid 
bromo-toluene  with  sodium  (Barbier,  B.  7,  1548). 

^j-Methyl-diphenyl  C„H5.C,H,Me[4:l].  (263°- 
207'').  S.G.  1-015.  Formed  by  the  action  of 
sodium  on  an  ethereal  solution  of  bromo-benzene 
and  ^J-bromo-toluene  (Carnelley,  C.  J.  29,  13). 
Formed  also  by  passing  a  mixture  of  benzene 
and  toluene  through  a  red-hot  tube  (Carnelley, 
C.  J.  37,  701).  Solidifies  at  -2°.  Dilute  nitric 
acid  oxidises  it  to  diphenyl  carboxylic  acid. 
Chromic  acid  forms  terephthalic  acid. 

Di-methyl-diphenyl  C,,H„  i.e.  C|.,H,Me.,. 
(284°-290°).  S  G.  2  1-025.  Formed  by  the 
action  of  methyl  chloride  on  diphenyl  in  presence 
of  AkClj  (Adam).  Colourless  liquid,  not  solidi- 
fied at  -21°.  Oxidised  by  CrO.^  in  HOAc 
yielding  an  infusible  diphenyl  dicarboxylic  acid 
which  cannot  be  sublimed. 

Other  di-methyl-diphenyls  are  described  as 

DlTOLYLS. 

s  -  DI  -  METHYL-PHENYLACETAMIDINE 

C,„H,^N„  i.e.  C,H,.CH,.G(NHMe)(NMe).  Formed 
by  the  action  of  alcoholic  methylamine  on  the 
hydrochloride  of  phenylacetio  imido-ether 
C,,H5.CH.,.C(0Et)(NH)  (Luckenbach,B.17, 1426). 
Crystalline  solid,  v.  sol.  alcohol. — B'HCl :  si::- 
sided  prisms.  —  B'„H„PtCl^ :  small  glistening 
crystals,  sol.  alcohol,  si.  sol.  water. 

■zt-K-meihyl-plienylacetamidine 
C,H3.CH,,.C(NMe,)(NH).    Formed  in  the  same 
manner  as  the  preceding,  using  dimethylamine 
(L.). — B'.H.PtCl^ :  small  needles,  si.  sol.  water, 
m.  sol.  alcohol. 

DI-METHYL- PHENYL- ACETIC  ACID 
[5:3:l]C,H,(CH,)„.CH.,.CO.,H.  Mcs'Uyl-acctic acid. 
[100°]  (W.) ;  [97°]  (Robinet,  Bl.  [2]  40,  316). 
(273°  at  735  mm.).  Formed  by  the  saponifica- 
tion of  the  nitrile  obtained  by  heating  mesityl 
bromide  with  KCN  (Wispek,  B.  10,  1578).  Long 
white  prisms.  Sol.  alcohol,  ether,  and  hot  water, 
v.  si.  sol.  cold  water. 

Salts.— A'K  aq  :  silky  needles.— A'oBa  4aq  : 
transparent  prisms. — A',Ca3aq:  easily  soluble 
thick  needles. — A\,Mg5aq  :  long  silky  needles.— 
A'Ag:  long  thin  needles. 

Tetra-methyl-pheuyl-acetic  acid  CijH.^O.,  i.e. 
C,HMe,.CH,,.CO,H  [5:4:3:2:1].  [125°  unc'or.]. 
Formed  by  reducing  the  corresponding  tetra- 
methyl-mandelic  acid  with  HI  (Glaus  a.  Fohlisch, 
J.  pr.  [2]  38,  234).  Slender  needles  (from  hot 
Avater),  v.  sol.  alcohol,  ether,  and  chloroform.— 
CaA'.,  3aq :  silky  needles. 

TRI-METHYL-PHENYL-AMIDO-CROIONIC 

ACID  V.  4'-CoMYL-AMID0-CEOTONI0  ACID. 

Tetra-methyl-phenyl-amido-crotonic  acid 
Ethyl  ether  C,HMe,.NH.CMe:CH.CO,Et. 
[101°].  Obtained  by  the  action  of  tetra-methyl- 
phenyl-amine  (prepared  from  i|'-cumidine)  on 
acetoacetic  ether  (Conrad  a.  Limpach,  B.  21, 
1655).  Large  white  prisms  (from  alcohol  and 
ether).  At  280°-285°  it  yields  oxy-tetra-methyl- 
phenyl-di-methyl-pyridine      carboxylic  acid 

■CO.  [145°]. 


C  HMe  N^CMe:C(CO,H)s 


METHYL- rilF.NYL-ETIlYL-ALKINE. 


METHYL-PHENYL-AMINE  v.  Tuluidine 
a  n  ll  M  ic  r  1 1 Y  L  -  A  N 1 L I N  . 

Di-methyl-phenyl-amine  v.   Xylidine  and 

Dl-MI'.TIIYIj-ANiLINE. 

Tri-niethyl-phenyl-amine  v.   Mesiuine  and 

\}.-Ci:-MIIilN'i:. 

Tetra-methyl-phenyl-amine 
C,;HMe,{NH,)[l:'2:3:4:5].  [00°].  (200"  uncor.). 
Obtained  by  heating  isocumidine  hydrochloride 
with  MeOH  at  250°  to  200°  under  pressure 
(Tjimpach,  Ji.  21,  044).  Nacreous  leaflets  (from 
water).  May  be  sublimed.  The  corresponding 
C,HMej(OH)  melts  at  81°. 

FormijL  derivative  [144°];  silky  needles 
(from  water). 

Acetyl  derivative  [170°];  silky  needles. 

Tetra-methyl-phenyl-amine  C,iHMe,NH., 
[1:2:.3:.5:CJ.  IsoduruUnc.  [24°].  (255°).  Formed 
by  heating  the  liydrochlorides  of  ^'-cumidine  or  t 
mesldino  with  MeOH  at  300°  (Hofmann,  B. 
17,  l'J12;  Niilting  a.  Baumann,  B.  IS,  114'J; 
Limpach,  B.  21,  040).— B'HCl.-B'JU'tCl,. 

Formyl  derivative  [183°];  long  silky 
needles. 

Acetyl  derivative  C„HMc^.NIIAc.  [215°]. 

Tetra-methyl-phenyl-amine  C„HMe,.NH.,. 
Buridinc.  [14  ].  (253°).  S.G.  ^  "078.  A 
product  of  the  action  of  MeOH  on  xylidine 
hydrochloride  at  a  high  temperature  (Hofmann, 
B.  17,  1913).-B'HCi.  B'.TLPtCle. 

Penta-methyl-phenyl-amine  C^(CH3)5.NH.,. 
Amido-penta-methyl-hcmene.  [152°].  (278°). 
I'rupared  by  heating  dimethyl-v|'-cumidine  with 
methyl  iodide  under  pressure  at  240°-250°  (Hof- 
mann, B.  18,  1821).  Large  colourless  needles. 
V.  sol.  alcohol  and  ether,  insol.  water.  On  oxi- 
dation by  arsenic  acid  in  conjunction  with  aniline 
it  yields  a  homologue  of  rosaniline.  Mel  at 
100°  forms  C^Me.NHMe  [01°],  which  is  not 
further  acted  on  by  Mel,  even  at  170°.  ■ 

Salts. — B'HCl :  long  thin  needles,  easily 
soluble  in  hot  water,  si.  sol.  cold. — B'.,H.;Cl._,PtCl| : 
sparingly  soluble  trimetric  tables. — The  acetate 
is  very  soluble;  the  nitrate  forms  sparingly 
soluble  needles;  the  sulphate  and  oxalate 
very  spiariiigly  soluble  small  scales. 

Acetyl      derivative  C„(CH,,)-.NHAc 
[213°]  ;  needles. 

METHYL-DI-PHENYL-AMINE  C|,H,,N  i.e. 
NPh.Me.  L>i-pliciii/l-inclln/l-(nuinc.  (282^)  (G.). 
(21)2°)  at  741  ram.'(Biiihl,\4.  235,  21).  S.G. -j' 
10170.  Formed  by  methylation  of  diphonyl- 
amine  (Bardy,  Z.  1871,  041)  ;  Girard,  Bl.  [2]  23, 
2).  Liquid.  Gives  a  violet  colour  with  HNO^. 
Fuming  HClAq  at  150°  resolves  it  into  MeCl 
and  diphcnylamine  (Gnehm,  B.  8,  1040).  By 
passing  through  a  red-hot  tube  it  is  converted 
into  diphcnylamine,  carbazole,  bcnzonitrile, 
aniline,  benzene,  methane,  hydrogen,  nitrogen, 
and  other  products  (Graebe,  A.  174,  181).  Nitrous 
acid  passed  into  its  alcoholic  solution  yields 
NMePh.C,Hj.Nj.C,.H,.NMePh.  Boiling  nitric 
acid  forms  a  compound  which  crystallises  from 
alcohol  in  yellow  prisms  [234°]. 

Derivatives. — Tri-iiuomo-     and  Bnojio-oi- 

KITl;0-,  JIICTIIYI.-MrnENYI.AMINE. 

METHYL -PHENYL -ANTHRACENE  v. 

rnENYi,-jii",TnYi,-AN'ri[i;\iKNi:. 

METHYL. PHENYL-CARBAMIC     ACID  v. 

TnlAL  CAUIlAJIlL'  ACID. 


ri-methyl-phDnyl  caibaf-iic  acid  v.  Xvlyl- 

CARBAMIC  ACID. 

Trimelhyl-phenyl-carbamic  acid.  Ethyl 
ether  C,IIJ[e,.NH.COoEt.  ^■Cnmyl-carhamic 
ether.  [l)l-5°].  Formed  by  the  action  of  cliloro- 
formic  ether  ClGO  Jit  on  ^\i-cumidinc  (Frcntzel, 
C.  C.  1888,  1301)^  P,0,  converts  it  into  the 
cyanate  C,,H.3Ie,,NC0  (221°),  polymerised  by 
PEt,  or  KOAc  into  the  cyanurate  [234°]. 

tri-methyl-phenyl-carbamic  acid.  Ethyl 
ether  C„H,Me,NH.CO,,Et.  Mesityl-urethanr. 
[02°].  Formed  from  mesidine  and  CICO._,Et 
(I'lisenberg,  B.  15,  1010).  Long  colourless 
needles,  volatile  with  steam,  sol.  alcohol  and 
ether. 

T  ETRA  -  METHYL  -  PHENYL  -  CARE  AMINE 

CH(CH,),.NC  [51°].  White  crystals.  Formed 
by  heating  teti'a-methyl-phenyl-amine  [14°]  with 
chloroform  and  alcoholic  KOH.  It  is  changed 
into  the  nitrile  by  distillation  (Hofmann,  B.  17, 
1014). 

Penta-methyl-phenyl-carbamine 

C„(CH,),.NC.  [128"].  Formed  by  heating  pcnta- 
methyl-phenyl-amine  with  chloroform  and  alco- 
holic NaOH  (Hofmann,  B.  18,  1824).  Colourless 
crystals.  V.  sol.  alcohol.  At  a  few  degrees  above 
its  melting-point  it  is  transformed  into  the  nitrile 
with  evolution  of  heat. 

METHYL  -  IRI  -PHENYL-CARBINOL-CARB- 

OXYLIC  ACID  (I.  Dl-PllENYL-rOL\L-CAl!l;INOL- 
CAUIlllXYLIC  ACin. 

METHYL-PHENYLENE-DIAMINE 

V.  PlIKNYLlONli-MlOlHYL-DIA.MINE. 

Di-methyl-phenylene-diamine  v.  Phenylene- 

Dr-METIIYLDIAMI.NE. 

Tri-methyl-pDenylene-diamine  CHj^N^  i.e. 
C,HMe.,(NH,,),[l:2:4:3:5].  [84°].  Formed  'horn 
nitro-ij'-cumidine  by  reduction  (Mayer,  B.  20, 
970).  Long  needles,  v.  sol.  benzene.  FeCl^ 
colours  its  solution  deep  red. 

Isomerides  v.  Di-ajiido-mesitylene  and  Bi- 

AMlno-4'-CUMENE. 

Tetra-methyl-phenylene-diamine  C|„H|,N., 
i.e.  '<C„Mej(NH,),  [1:2:4:5:3:0].  Formed  by  re- 
ducing di-nitro-s-durene  with  zinc  and  HOAc 
(Nef,  A.  237,  4).  Pearly  plates,  v.  sol.  chloro- 
form and  alcohol,  m.  sol.  ether.  Its  solutions 
are  coloured  green  by  atmospheric  oxidation. 
FeCl;,  yields  duroquinone.  The  hydrochloride 
is  si.  sol.  cone.  HCIAq. 

Tetra-methyl-phenylene-diamine 
C,.Me^(NH.,),.  [1:2:4:3:5:0].  Brehinli/lene-diamiiic. 
[140°].  Formed  by  reducing  C,,Me,(NH.,)(NO„) 
with  tin  and  HCl  (Tohl,  B.  21,  900).  Plates 
(from  water),  or  needles  (from  alcohol) ;  v.  e. 
sol.  alcohol,  si.  sol.  ether  and  ligroi'n. — 
B'TIXl.,  aq:  plates,  v.  e.  sol.  water,  v.  si.  sol. 
cone.  HCIAq.    Coloured  dark  red  by  Fed,. 

METHYL-DIPHENYLENE  KETONE  OXIDE 
V.  I'hexyef.ne-tolylene  i;etone  oxide. 

DI-METHYL  PHENYLENE-DI VINYL  DI- 
KETONE  C,,H„0,  i.e.  C„H,(CH:CH.CO.CIJ;,),. 
[150°].  Formed  by  the  action  of  NaOH.Vcj  on  a 
mixture  of  acetone  (lOpts.)  and  terephthalic 
aldehyde  (Ipt.)  (Loew,  A.  231,370).  Needles, 
ahiiost  insol.  water,  alcohol,  and  ether,  v.  sol. 
chloroform,  v.  e.  sol.  acetone.  With  cone.  n2S0, 
it  yields  a  deep-rod  solution. 

"  METHYL  -  PHENYL  -  ETHYL  -  ALKINE  v. 
Metiiyl-oxvetiiye-amline. 
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PYRIDYL  PROPYL  KETONE. 


phenyl-bydrazide  sulplionic  acid  [251°].  The 
ketone  is  reduced,  in  dilute  alcoholic  solution,  by 
sodium-amalgam  to  a  pinaconeCuHj  iNjOo  [146°]. 
The  chloro-iodide  melts  at  85°. 

Salts.— B'„H,PtCl6.—B'HgCl„.  [c.  78°].— 
B'Mel.  [79°]." 

(^)-Pyridyl  propyl  ketone  C^H^N.CO.Pr. 
(246°-252°).  Formed  by  distilling  calcium 
nicotinate  with  calcium  butyrate  (Engler,  B.  24, 
2541).  Yellow  needles,  sol.  alcohol.  Yields  a 
phenyl-hydrazide  [182°],  a  phenyl-hydrazide 
sulphonate  [283°],  a  crystalline  oxim,  and  an 
ethylo-iodide    [192°].  —  B'HgCL.      [173°].  — 

(B:i)-{a)  -PYRIDYL-QUINOLINE  C„H,„N„  i.e. 

CH.  N  .C.CH:C.C,H,N-  ^"""^^^ 
heating  the  Ag  salt  of  its  carboxylic  acid  (O. 
Fischer  a.  H.  van  Loo,  B.  19,  2475).  Prisms.— 
B',,H.,PtCl5. 

Carboxylic  acid  CuHiuNjO,  i.e. 

CsH,N.C'^^^-^|>C.CO,H.    [273°].  Formed 

by  oxidising  (j8)-diquinolyl  with  CrO^.  Needles, 
V.  si.  sol.  water. — AgA' :  pale  yellow  pp. 

PYRO-.  Use  of  this  prefix  applied  to  in- 
organic compounds ;  for  pyro-  compounds  v. 
the  compounds  to  the  names  of  which  pyro-  is 
prefixed.  Thus  pyro-phosplioric  acid  will  be 
found  under  Phosphokio  acid,  and  pyro-phos- 
phates  under  Phosphates. 

PYROCATECHIN  C.H.Oj  i.e.  C^B.,{OB)ll:'i]. 
Catechol.  o-Di-oxy-henzene.  Oxyphenic  acid. 
[104°]  (F.  a.  M.);  [111°]  (Mortinon).  (240°- 
245°).  H.C.p.  685,200.  H.C.v.  684,900.  H.F. 
85,800  (Stohmann,  J.  pr.  [2]  45,  334).  Occurs 
in  urine,  especially  after  administration  of  benz- 
ene or  phenol  (Baumann,  H.  1,  244 ;  3,  157  ; 
Nencki  a.  Giacosa,  H.  4,  335  ;  Schmiedeberg,  H. 
6,  189).  Occurs  in  the  green  leaves  of  the 
Virginia  creeper  (Ampelopsis  hederacea)  (Gorup- 
Besanez,  B.  4,  905)  and  in  the  sap  of  the  plants 
from  which  kino  is  prepared  (Fliickiger,  B.  5, 1). 
Occurs  sometimes  in  raw  beet  sugar  (Lippmann, 
B.  20,  3298).  Occurs  in  wood-tar  (Behal  a. 
Desvignes,  Bl.  [3]  9,  144). 

Formation. — 1.  IBy  dry  distillation  of  catechin, 
moritannio  acid,  and  all  varieties  of  tannin  that 
turn  green  with  FeCl^  (Zwenger,  A.  37,  327  ; 
Wagner,  J. |jr.  52,  450;  55,  65;  Eissfeldt  a.  Uloth, 
A.  92, 101 ;  111,  215).— 2.  By  the  dry  distillation 
of  wood  (Buchner,  A.  96,  188).— 3.  By  heating 
cellulose,  starch,  or  cane  sugar  with  water  at 
200°-280°  (Hoppe-Seyler,  B.  4,  15).— 4.  By 
potash-fusion  from  o-iodo-phenol  (Korner,  Bull. 
Acad.  Belg.  [2]  24,  166  ;  Lauteniann,  A.  120, 
315). — 5.  By  the  action  of  HI  on  guaiacol 
(Gorup-Besanez,  1867,  688;  Baeyer,  B.  8, 
155). — 6.  By  the  dry  distillation  of  protoeatechuic 
acid  and  of  quinic  acid  (Streoker,  A.  118,  285 ; 
Hlasiwetz  a.  Earth,  1864,  405 ;  Tiemann  a. 
Haarmann,  B.  7,  617). — 7.  By  potash-fusion 
from  o-phenol  sulphonio  acid  (Kekul6,  Z.  1867, 
643),  benzoic  acid,  gum  guaiacum  (Hlasiwetz  a. 
Earth,  A.  130,  352  ;  134,  282),  and,  together 
with  resorciu,  from  o-  and  ni-  bromo-phenol 
(Fittig,  B.  8,  364).— 8.  By  soda-fusion  from 
phenol  (Earth  a.  Schreder,  B.  12,  419).— 9.  From 
phenol  and  H^O^  (Martinon,  Bl.  [2]  43,  157).— 
10.  By  passing  a  rapidly  alternating  electric 
current  through  a  solution  of  phenol. — 11.  A 


product  of  the  action  of  water  at  200°  on  benz- 
ene hexachloride  (Meunier,  C.  R.  100,  1591). 

Preparation. — 1.  From  HIAq  and  guaiacol  at 
200°  or  by  heating  guaiacol  with  cone.  HClAq 
for  4  hours  at  175'  (Perkin,  jun.,  C.  J.  57,587). 
2.  By  fusing  o-j)henol  sulphonic  acid  with 
potash  at  350°  (Degener,  J.  pr.  [2]  20,  308). 

Properties. — Large  plates  (from  benzene)  or 
needles  (from  water),  v.  sol.  water,  alcohol,  and 
ether,  m.  sol.  benzene  and  chloroform,  insol. 
ligroin.  Gives  an  acid  reaction  in  presence  of 
borax  (Lambert,  C.  B.  108,  1017).  FeSO^  gives 
no  colour.  FeClj  colours  the  aqueous  solution 
green,  turned  violet-red  by  alkalis  (Ebstein  a. 
Miiller,  Fr.  15,  465).  The  allcaline  solution 
absorbs  oxj'gen,  becoming  brown.  It  reduces 
AgNOj,  AuClj,  and  platinic  chloride.  Ppts.  a 
cone,  solution  of  egg-albumen.  Does  not  ppt. 
gelatin.  Lead  acetate  gives  a  white  pp.  Quinone 
in  ethereal  solutions  forms  GjH^OoCgHgOo, 
crystallising  in  deep-green  needles  with  violet 
lustre  [153°]  (Clermont  a.  Chautard,  C.  R.  102, 
1072).  Ppts.  a  solution  of  quinine  sulphate, 
forming  C,„H2|N,02  H^SO^  C^B.fi.,  aq,  which 
separates  from  alcohol  in  yellow  crystals  [167°], 
V.  si.  sol.  cold  water. 

Reactions. — 1.  Nitric  acid  acts  violently, 
forming  oxalic  acid. — 2.  Phthalic  anhydride  and 
ZnClj  at  150°  form  '  pyrocatechin  phthalein  ' 

CgH^<^^'''"^^^  jj  ^Qjj^  ^  ,  a  yellow  mass  forming 

a  blue  solution  in  alkalis  and  yielding  a  tetra- 
benzoyl  derivative  [202°]  (Eaeyer  a.  Kochen- 
dorfer,  B.  22,  2196).— 3.  Phenyl  cyanate  at  100° 
forms  CoH,(O.CO.NHPh)„  [165°]  crystaUising  in 
needles,  v.  sol.  alcohol  (Snape,  G.  J.  47,  772). — 
4.  The  disodium  compound  CgHj(ONa).,  treated 
with  COj  in  the  cold  forms  C,Hj(O.C02Na)2, 
which  at  100°  changes  to  the  compound 
C,H,(O.CO„Na)(OH).CO„Na  and  at  210°  to 
GsH.,(OH).,(GO,Na),  (Schmitt  a.  Hiihle,  J.  lir.  [2] 
44,  2). — 5.  Ammonium  carbonate  and  water  at 
140°  react  forming  protoeatechuic  acid  and 
C,H3(OH)(CO,JI).,[l:2:3].— 6.  K,S,0,  acting  on 
K  salt  forms  crystalline  0^11,(0. SO.jK).,  and 
C,H,(OH)(O.SO,K)  (Baumann,  B.  11,  1913).— 7. 
I  Gl.CONH,,  forms  GsH,(O.CONH,).,  [178°]  crystal- 
{  Using  from  alcohol  in  needles. — 8.  Chlorine 
j  passed  into  its  solution  in  acetic  acid  forms 

1  ^'^^'^CCL  CO^'/*'-'^    crystaUising   (with  2aq) 

I  from  ether-ligroin,  and  from  ligroin  (with  aq). 

I  melting  at  94°  (Zincke  a.  Klein,  B.  21,  2719).— 
9.  KOH  and  ClCO.,Et  form  C,H,C03  [118°] 
(Bender,  B.  13,  697),  (225°-230°)  (M.  WaUach, 
A.  226,  84). 

Estimation.  —  By  extracting  its  acidified 

!  aqueous  solution  with  ether,  evaporating  the 
ether,  dissolving  the  residue  in  water,  and  pre- 
cipitating with  lead  acetate.  The  pp.  is  dried  at 
100°  and  weighed  (Degener,  J.  pr.  [2]  20,  303). 

Salts.— CgHAPb-  White  pp.— O^HASb  or 
C«H^<;Q^Sb0H.    Formed  by  adding  SbClj  to  a 

solution  of  pyrocatechin  saturated  with  NaCl 
(Causse,  Bl.  [3]  7,  245).  Prisms,  insol.  water, 
alcohol,  and  ether,  sol.  alkalis  and  mineral  acids. 
AcjO  at  125°  forms  C,Hj(0Ac)2and  Sb(OH)  (0Ac)„. 

Di-acetyl  derivative  CsH4(OAc)2. 
Needles  (Nachbauer,  A.  107,  243). 


PYROGALLOL. 
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Di-hcnzoyl  derivative  C^H^(OBz),,. 
T;84°].  Plates  (Doebner,  A.  210,  261 ;  Hinsberg, 
A.  251,  254). 

Mono-methyl  ether  C,H,(OH)(OMe). 
Guaiacol.  Mol.w.l24.  [28-5°]..  (205^)  (Tiemann 
a.  Koppe,  B.  14,  2016  ;  Behal  a.  Choay,  Bl.  [3]  9, 
142).  S.G.  ^  1-125  (V.) ;  2  1-153  ;  M  i-i43  (B.  a. 
C).  A  product  of  distillation  of  gum  guaiacum 
(Sobrero,  yl.  48,  19  ;  Deville  a.  Pelletier,  ^.  52, 
403  ;  Volckel,  A.  89,  349).  Occurs  among  the  pro- 
ducts of  the  distillation  of  wood  (Hlasiwetz,  A. 
106,  362;  Gorup-Besanez,4.143,151).  Prepared 
by  heating  calcium  vanillate  with  slaked  lime 
(Tiemann,  B.  8,  1123)  and  by  heating  pyro- 
catechin  with  Mel  and  KMeSO,  (Gorup- 
Besanez,  A.  147,  248,  or  with  NaOMe,  MeOH, 
and  Mel).  Liquid,  with  peculiar  odour,  sol. 
alcohol  and  ether,  si.  sol.  water,  sol.  dry  glycerin 
and  ligroin.  FeCLj  gives  a  green  colour  in  its 
alcoholic  solution.  Dissolves  in  alkalis.  Yields 
CgHj.OMe  on  heating  with  zinc-dust  (Marasse,  A. 
152,  64).  PCL,  forms  C„H,C1.0Me  (Fisclili,  B.  11, 
1463).  I  and  KOHAq  give  a  coffee-brown  pp. 
[125°-130*']  (Messinger  a.  Vortmann,  B.  22, 
2320).  The  K  salt  is  converted  by  acetochlor- 
hydrose  into  C,;Hj(0Me){0.C,H„05)  [157°] 
(Michael,  Am.  6,  339).  Phthalic  anhydride  and 
StiClj  at  115°  form  '  guaiacol-plithalein,' which 
yields  a  crystalline  benzoyl  derivative  (Baeyer, 
^.  22,  2199).  RSO,  forms  two  sulphonie 
acids  (Tikmann  a.  Koppe,  B.  14,  2019).— 
C,iH,(OK)(OMe)  2aq.— KHA'.,  aq:  prisms  (from 
alcohol),  decomposed  by  water. — Pb(OH)A' : 
flocculent  pp.  —  C,H,(O.SO:,K){OMe)  :  white 
needles.— C,H,(OAc)(OMe).  (235°-240°).  V.D. 
82-7  (obs.).    Colourless  liquid. 

Di-methyl  ether  CsHj(OMe).,.  Veratrole. 
(205°).  V.D.  08-6  (obs.;  H=l).  S.G.  1-086. 
Formed  by  heating  veratric  acid  with  baryta 
(Merk,  A.  108,  CO  ;  Koelle,  A.  159,  243 ;  Tie- 
mann, B.  14,  2016).  It  is  obtained  also  from 
C„Hj(OK)(OMe)  and  Mel  (Marasse).  Solidified 
at  15°. 

Methyl  ethyl  ether  C,Hj(OMe)(OEt). 
(213°).    V.D.    (H  =  l)  7.5-6  (obs.).  Liquid. 

Methvl  propyl  ether  CfiHj(OMe)(OPr). 
(240°-245°).    Liquid  (Cahours,  Bl.  [2]  29,  270). 

Di-ethyl  ether  C^B.,{0^i).,.  [44°].  Formed 
from  pyrocatechin,  EtI,  and  alcoholic  potash 
(Herzog  a.  Zeisel,  M.  10,  152). 

Di-bemyl  derivative  C^Tl,{OC-'E,).,. 
[61°].  Yellowish  needles  (from  alcohol).  Forms 
a  nitro-  derivative  crystallising  in  needles  [98°]. 

The  mono-henzyl  derivative  is  liquid,  but  its 
nitro-  derivative  forms  yellow  needles  (from  al- 
cohol) [129°]  (Schiff  a.  Pellizzari,  A.  221,  378  ;  G. 
13,  507). 

Sttlphonic  acid  CsH,(OH),(SO,H)[4:3:l]. 
Formed  by  fusing  phenol  (a)-disulphonic  acid 
with  KOH  at  300°  (Barth  a.  Schmidt,  B.  12, 
1260).  Deliquescent  needles,  v.  sol.  water  and 
alcohol,  insol.  ether.— KA'.— NaA'aq.— BaA',. 

Befercnces. — Amido-,  Bromo-,  Chloro-,  and 
Nitro-  Pyrocatechin,  and  Tri-bro5io-gda.iacol. 

PYROCINCHONIC    ACID    v.  Di-methyl- 

MAiEIC  ACID. 

PYROCOLL  C,(,H,N.,0.,  (Magnanini,  B.  22, 
2502).  [269°].  A  product  of  the  distillation  of 
gelatin  when  free  from  fat  but  containing  albu- 
men, casein,  or  gluten  (Weidel  a.  Ciamician,  M. 
1,  279  ;  2,  29).     Formed  also,  together  with 


HOAc,  by  heating  the  acetyl  derivative  of  pyr- 
role (aj-carboxylic  acid  (Ciamician  a.  Silber,  B. 
17, 103  ;  G.  14,  i62,  563).  Colourless  plates,  insol. 
water  and  cold  alcohol,  si.  sol.  ether.  Sublimes 
before  fusion. 

Reactions. — 1.  Boiling  KOHAq  converts  it 
into  pyrrole  carboxylic  acid. — 2.  Alcoholic  NH, 
forms  the  amide  of  pyirole  carboxylic  acid. — 3. 
PClj  forms  C,„Cl6N,,0,' [above  320°]  insol.  ether 
and  C.oClioNjO  [197°]  sol.  ether  (Ciamician  a. 
Danesi,  G.  13,  28).  The  perchloro-pyrocoll 
C|„ClgN20o  is  converted  by  boiling  KOHAq  into 
tri-chloro-pyrrole  carboxylic  acid,  and  by  PCI5 
into  C,„C1,,N„0.,  [147°].— 4.  Bromine  forms 
C,„H,BrN,0,,  [192°],  C,„H,Br,N„0,  [290°],  and 
C|„H JBr^N^Oj,  which  is  converted  by  KOHAq 
into  di-bromo-i)yrrole  carboxylic  acid  (Ciamician, 

G.  11,  330  ;  12,  29  ;  B.  16,  2388). 

Reference. — Chloro-,  Bromo-,  and  Nitro- 
Ptrocoll. 

PYROCRESOL.  C,5H,,0  ?  An  inappropriate 
name  given  by  Schwarz  {B.  15,  2201 ;  16,  2141 ; 
M.  3,  726 ;  cf.  Armstrong,  6'.  Proc.  3,  114)  to 
some  neutral  substances  found  in  coal-tar. 

(a)-Pyrocresol  [195°].  Thin  silvery  plates, 
yielding  crystalline  C„sH^,Br30,.  ?  and  oxidised  by 
CrO,  in  HOAc  to  CisHi^'O.,  [168°]  which  yields 
C,-H,„(NO,)202  [23.5°],  'C,-HJN02),0,  and 
C„H8(NH,),0.,  [300°]  ?  (Bott  a.  Miller,  C.  J.  55, 
52).  Chlorine  acting  on  a  solution  of  (a)-pyro- 
cresol  in  chloroform  gives  Ci^HnClsO  [225°]? 
HI  reduces  (a)-pyrocresol  to  a  hydrocarbon 
C,5H_„?  (Bott,  C.  j.  Proc.  3,  114). 

(0)-Pyrocresol  [c.  124°].  Yields,  on  oxida- 
tion, '(5)-Pyrocresol  oxide  '  C.^H^O.,  [95°]. 

(7)-Pyrocresol  [105°].    Yields  '  (-)')-pyrocresol 
oxide '    [77°]  on   oxidation.     Bi'omine  forms 
C„BH„.3r.iO.>  ?  crystallising  in  trimetric  plates. 
"  PYROGALLIC  ACID  v.  Pykogallol. 

PYROGALLOL  C.H^O,  i.e.  C,H,(OH).,[l:2:3]. 
c-Tri-oxii-henzene.  Pyrogallie  acid.  Mol.  w. 
126.  [131°]  (Etti,  J3.  11,  1882;  cf.  Stenhouse, 
A.  179,  236)  ;  [134°]  (Stohmann).  (210°).  S. 
40  at  12°.  H.C.p.  033,300  (Berthelot  a. 
Louguinine,  A.  Ch.  [6]  13,  3.39  ;  G.  R.  104, 1577). 

H.  F.  (from  diamond)  137,700  (B.  a.  L.) ;  132,000 
(Stohmann,  J.  pr.  [2]  45,  336).  Occurs  in  wood- 
tar  as  dimethyl  ether. 

Formation. — 1.  By  heating  gallic  acid  (alone 
or  mixed)  with  pumice  stone  (2  pts.)  (Braconnot, 
A.  1,  26  ;  Pelouze,  A.  10,  159  ;  Liebig,  A.  101, 
47). — 2.  By  heating  di-iodo-o-oxy-benzoic  acid 
with  KOHAq  (Lautemann,  A.  120,  299).— 3.  By 
heating  (a)-  or  (/3)-  chloro-phenol  sulphonie  acid 
with  KOH  at  190°  (Petersen  a.  Baehr,  A.  157, 
136). — 4.  By  heating  gallic  acid  (10  g.)  with 
glycerin  (30  c.c.)  at  200°  as  long  as  CO.,  comes 
oli  (Thorpe,  Ph.  [3]  11,  990).— 5.  By  heating 
gallic  acid  (1  pt.)  with  aniline  (2  pts.)  at  120° 
(Cazeneuve,  Bl.  [3]  7,  549).  The  product  is 
aniline  pyrogallate  C,H,0.,2NPhH„  [56°],  which 
gives  off  aniline  when  exposed  to  air,  or  when 
shaken  with  benzene. 

Properties. — Prisms,  v.  sol.  water,  m.  sol.  al- 
cohol and  ether.  Tastes  bitter.  Poisonous 
(Personne,  Z.  [2]  5,  728).  Its  alkaline  solution 
rapidly  absorbs  oxygen,  turning  brown,  and 
giving  off  a  little  CO  in  bulk  about  Jj-th  of  the 
oxygen  absorbed  (Calvert  a.  Cloez,  A'.  130,  248). 
Keduces  KMnO,,.  (Monier,  C.  R.  46,  577)  and 
salts  of  mercury,  Ag,  Au,  and  Pt.    FeSO^  gives 
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IIIAq,  producing  crystalline  salts,  which  are  ile- 
composed  by  water  into  MePH.,  and  the  acid. 
When  passed  into  fuming  HNO3  it  yields 
methane  phosphonic  acid  or' methyl- 
phosphinic  acid '  MePOIOH)^,  which  forms 
crystals,  v.  sol.  water,  melting  at  105'.  This 
acid  is  not  attacked  by  aqua  regia.  It  yields  the 
salts  MePOjBa,  MePO.Pb,  and  MePO.Ag.,,  and 
the  chloride  MePOCU  [32"]  (163°). 

Salts.— MePH,HCl :  four-sided  plates,  very 
volatile  in  the  air,  being  dissociated.—  MePH„HI : 
laminae. 

Di-methyl-phosphine  C,n,P  i.e.  (CH.,).,PH. 
Mol.  w.  G2.  ("25°).  Obtained  by  the  action  of 
caustic  soda  on  its  hydro-iodide,  which  is  ob- 
tained as  above  described  (Hofmann,  B.  4,  010). 
Very  volatile  liquid  which  takes  fire  in  the  air. 
May  be  oxidised  to  Me.^PO.OH,  a  waxy  solid,  v. 
sol.  water.  This  acid  melts  at  7G°,  forms  crys- 
talline Me.,PO.OAg  and  is  converted  by  PCI5 
into  the  chloride  Me,POCl  [GG°],  (204°).  This 
chloride  is  reconverted  by  water  into  the  corre- 
sponding acid  with  less  energy  than  MePOCl,, 
(Hofmann,  B.  5,  109;  G,  307). 

Tri-methyl-phospMne  CJIJ?  i.e.  FiCU^)^. 
Mol.  w.  7G.  (41°). 

Fonnation. — 1.  By  the  action  of  MeCl  upon 
calcium  phosphide  (Thenard,  C.  B.  21, 144;  25, 
892).— 2.  From  sodium  or  zinc  phosphide  and 
Mel  (Cahours  a.  Hofmann,  A.  Ch.  [3J  41,  631  ; 
Chcvi.  Qaz.  1855, 11).— 3.  From  PCI,  and  ZnMe,, 
(Hofmann  a.  Cahours,  C.  B.  104,  29).— 4.  From 
PH,  and  Mel  (Drechsel  a.  Finkelstein,  B.  4,  354 ; 
Hofmann,  B.  4,  205,  430).— 5.  By  heating  CS., 
with  PHJ  at  140°  (Drechsel,  J.  pr.  [2J  10,  180)1 
G.  From  phosphorus  and  Mel  (Friedel  a.  Silva, 
Wurtz's  Diet.  2,  938). 

Preparation. — By  treating  PCI3  with  ZnMe., 
in  an  atmosjihere  of  CO2,  decomposing  the  pro- 
duct with  caustic  soda,  and  distilling  in  a  very 
slow  current  of  hydrogen. 

Properties. — Volatile  oil  with  powerful  nau- 
seous odour ;  heavier  than  water.  Forms  readily 
soluble,  crystallisable  salts.  Unites  readily 
with  halogens,  oxygen,  and  sulphur.  With 
C1CH.>C0,H  at  100'^  it  yields  PMe3Cl.CH,,.C0,II 
which  forms  the  platinochloride(C5H|2P02)2PtCl|, 
(Meyer,  B.  4,  734  ;  C.  J.  24,  lOGG). 

Salts. — B'^H.^PtCl^:  orange-yellow  crystal- 
line pp.— B'^PtCL  (Cahours  a.  Gal,  Z.  1870,  602). 
Combines  with  CS,  forming  pale-red  crystals  of 
PMe-iCS,,  which  slowly  changes,  in  ethereal 
solution,  into  PMe^S  (Hofmann,^.  Siippl.  1,  59). 

Oxide  PMe,,0.  [138°]  (Collie,  C.  J.  53, 037). 
(215°).  Formed  by  exposing  PMe^  to  a  slow 
current  of  dry  air.  Deliquescent  crystals.  Formed 
also,  together  with  CH^,  by  distilling  PMe^OH. 
Yields  a  platinochloride  (PMejO).,H2PtClcaq 
crystallising  in  orange  plates  or  needles. 

Siilphide  PMe.,S.  [105°].  Obtained  by 
gradually  adding  flowers  of  sulphur  to  PMcj,  or 
by  distilling  PMe.,  with  cinnabar.  Not  formed 
from  the  oxide  and  H,S  or  ammonium  sulphide. 
Four-sided  prisms  (from  concentrated  aqueous 
solution).  When  warmed  with  a  solution  of  a 
silver  salt  Ag.^S  is  deposited  as  a  black  mirror 
(Collie). 

Selenide  PMe.Se.  [84°].  Formed  from 
PMe.,  and  selenium.  Blackens  in  the  air,  de- 
positing selenium. 

Methylo -hydroxide  PMe^.OH.  Formed 


by  treating  PMeJ  with  moist  Ag.,0.  Caust'c 
base,  split  up  ou  distillation  into  PMe^O  and 
CH,. 

Methylo-iodide  PMeJ.  Tetra-mcihijl- 
phosphoniiim-iodide.  Formed  from  PMe^  and 
Mel  (Hofmann  a.  Cahours,^.  104,  31).  Formed 
a'so,  together  with  PMe^,  by  healing  PH,! 
(1  mol.)  with  MeOH  (3  mols.)  at  180°  (Hof- 
mann, B.  4,  208).    Silvery  crystals. 

Methylo  -  chloride  PMe^Cl.  From 
PMe^OH  and  HCl.  Deliquescent  crystals,  de- 
composed by  heat  into  PMejHCl  and  ethylene 
(Collie,  C.  j.  53,637).— (PMe,Cl)„PtCl.,:  glisten- 
ing yellow  octahedra,  insol.  water. — PMe^ArCl,: 
brilliant  yellow  needles  (from  boiling  water). 

Meihylo-sulphate  "(PMeJ^SO,.  Formed 
from  PMeJ  and  Ag.SO,  (Collie)".  Thick  deli- 
quescent needles.  Does  not  form  an  alum  with 
A1.,(S0J3.  Above  300°  it  decomposes,  giving 
PMe.,0  and  PMe^S. 

Methylo-carbonate  "PMctO.CO.^H.  De- 
composes above  100°  into  PMe^O,  CO^,  and  CH^ 
(Collie). 

Methylo-acetate  "PMCjOAe.  Decom- 
posed by  heat  chiefly  into  PMe^O  and  acetone, 
with  traces  of  PMe.,  and  MeOAc. 

Benzoate  PMe^OBz.  Formed  by  neutral- 
ising a  solution  of  PMe^OH  with  HOBz  (CoU  e, 
G.  J.  53,  030).  Deliquescent  crystals,  v.  sol. 
water.  Decomposes  between  250°  and  300° 
almost  completely  into  PMe^O  and  aceto- 
phenone. 

E tlujlo-chloride'P'tile.^'EtCl.  Obtained  from 
PMe,,EtI  (Collie,  C.  J.  53,  718).  Decomposes 
above  300°  into  PMe.,HCI,  PMe.^EtHCl,  and 
ethylene.— (PMe^EtC^jPtClj :  octahedra. 

Ethylo  iodide  PMejEtl.  Tri-mcthi/1- 
ethyl-pUosphoniiim  iodide.  From  PMcj  and  EtI 
in  ether  (Caliours  a.  Hofmann,  A.  104,  33). 
Crystallises  from  boiling  water.  Deliquescent ; 
sol.  ether. 

Is oavtylo- iodide  PMe.,CjH|,T.  Deposited 
slowly  from  an  ethereal  solution  of  PMe.,  and 
C,,H|,I  (Hofmann).  Needles  (from  alcohol). 
Yields  (PMe,C5H|,Cl).iPtCl„  crystallising  from 
boiling  water  in  splendid  needles  aggregated  in 
spherules. 

Bromo-ethylo-broinide  CJIyfBr.j  i.e, 
Cn.^r.CH.,PMe.,Br.  From  PMe.,  and  a  large 
excess  of  ethylene  bromide  in  alcoholic  solution 
at  60°.  Trimetric  prisms;  rt:6:c  = -508:1: -407 
Hofmann,  Tr.  1860,  590).  With  Ag.,0  it  yields 
CH.,(OH).CH.,.PMe.,OH  whence  the  platino- 
chloride (CHj(OH).CH2.PMe3Cl)2PtCl,  may  bo 
got. 

Ethyl  cno-di-hromide  (PMe3Br),^C  H,. 
Formed  from  ethylene  bromide  and  excess  of 
PMe,  at  100°.  Very  deliquescent  monoclinic 
crystals,  a:i:c  =  l-054:l:l-120;  ;8  =  37°49'.  Yields 
C.,H,(PMe,,Cl).,PtCl„  which  crystallises  from 
boiling  HClAq  in  golden  yellow  lamiuio.  Suc- 
cessive treatment  with  moist  Ag.,0  and  HI  forms 
C.^H4(PMe3l).^,  crystallising  in  sparingly  soluble 
needles. 

Tri-methyl-tri-ethyl-di-phosphine 
ethyleno-dibroviide  (PMe.,Br) C.^H , (PEt.,Br). 
Formed  from  PMej  and  CH,Br.CH.,.PEt,Br. 
Yields  a  caustic  hydroxide  and  the  platinochlor- 
ide (PMe3Cl)C,H,(PEt.3Cl)rtCl,. 

Tetra-methyl-di-phosphine?P.^MejOr(PMe.^)j. 
(250°).   Found  among  the  products  of  the  ac- 
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tion  o£  MeCl  on  calcium  phosphide,  or  of  i\lel 
on  soJiam  phosphide  (Tiienaid;  Hofmann  a. 
Cahoui's,  A.  104,  4).  Liijuid,  with  unpleasant 
odour,  taking  fire  in  the  air.  Insol.  water.  De- 
composed by  HCl  into  PMe^,  and  a  yellow  pow- 
der P,Me.,(?). 

METHYL  PHOSPHITE  MeK.PO,.  Mctliijl- 
plwsphorous  acid.  Formed  by  gradually  adding 
POl.,  to  methyl  alcohol  (Schiff,  A.  103,  104). 
Acid  syrup,  resolved  by  heat  into  MeOH  and 
phosphorous  acid.  Its  salts  ai'e  slightly  crys- 
talline hygroscopic  masses,  v.  sol.  water,  si.  sol. 
alcohol,  insol.  ether.  In  aqueous  solution  they 
decompose,  slowly  in  the  cold,  but  rapidly  on 
Jieating,  into  MeOH  and  metallic  phos- 
phites.—Ba(MeHPO,),..— Ca(MeHP03)..  2aq.  — 
Pb(MeHP03),. 

Tri-metuyl  phosphite  Me^PO,.  (185°).  S.G. 

1-1785.  Formed  from  PC'l,  and  NaOMe 
(Jachne,  A.  25(3,  281).  The  compound 
Me^PO.PtCl.,  is  formed  by  the  action  of  IMeOH 
on  PCiaPtCL  (Schiitzenberger,  Bl.  [2]  18,  101, 
157).  It  crystallises  in  orange  needles  and 
yields  (]\Ie.,P6,,).,PtCl.,  and  (Me,PO,).,PtCl..N.,H,. 

METHYL-PHTHALIC  ACID  v.  Toluene  di- 

CARBOXYLIC  ACID. 

Di-methyl-phthalic  acid  v.  Xylexe  dicarb- 

OXYLIC  ACID. 

Tetra-methyl-phthalic  acid  v.  Tetra-jietuyl- 

BENZENE  DICAia'.dXYLIC  ACID. 

METHYL-PHTHALIDE  C„H,0,  i.e. 

C,H,<^q'^^'^>0.    (270°).    V.D.  74  (obs.  and 

calc).  Formed  by  reducing  acctophenone  carb- 
oxylic  acid  with  sodium-amalgam  and  acidify- 
ing the  resulting  CO.,Na.C  ,H,.CH(OH).CH,  ((ia- 
briel  a.  Michael,  B.  io,  2205  ;  20,  2500).  Thick 
oil,  solidifying  below  0°.  Insol.  water  and  cold 
alkalis,  v.  sol.  alcohol  and  other,  si.  sol.  ligroin. 
lioiling  alkalis  convert  it  into  salts  of  the  acid, 
which  forms  a  crystalline  silver  salt 
CO,,Ag.C,H,.CII(OH).CH,. 

Di-methyl-phthalide  C|JI|„0.  i.e. 

^•^hKco*^'^^- 

(271°)  at  7C0  mm.  Formed  by  the  action  of 
zinc-dust  and  Mel  on  phthalic  anhydride  at 
100^  under  a  slightly  increased  pressure  (Wis- 
licenus,  A.  248,  50).  Crystallises  from  ether  in 
large  crystals  which  are  doubly  refracting. 

Reactions. — 1.  Converted  by  the  action  of 
cone.  KOHAq  into  the  K  salt  of  o-oxy-iso-propyl 
benzoic  acid. — 2.  Sodium  amalgam  yields  the 

dihydride  C!,Hj<;^j^|'(^jj^>0  [00°],  a  yellow 

amorphous  powder,  insol.  water,  sol.  alcohol 
and  ether,  which  reduces  Feliling's  solution  and 
ammoniacal  AgNO,. — 3.  lleduction  with  HI 
yields  o-iso-propyl-benzoic  acid. -4.  Potassium 
ci/aiiitle  at  250°  forms  o-propenyl-benzoic  acid 
CH.,:CMe.C,H,.CO,.n  [01°]. 

METHYL-PHTHALIMIDE  v.  McthyUmide 

of  PuTIIALIC  ACID. 

METHYL-PHTHALIMIDINE  C„n„NO  i.e. 
C,H,<;^^->NMe.    [120].  (300°). 

Formation.— 1.  By  reducing  methyl-phthal- 

imide  C„H,<^^^>NMe  with  tin  and  HClAq 

(Graebe,  -1.  247,  303).— 2.  By  heating  a  solution 
of  phthalimidine  in  aqueou^  KOH  with  excess 


of  Mel  for  0  hours  at  100°  (Barbier,  C.  R.  107, 
918). — 3.  By  heating  phthalide  with  alcoholic 
methylamine  for  12  hours  at  220°  (B.). 

Properties.  —Slender  needles  or  plates,  v.  sol. 
water,  alcohol,  and  ether.  Oxidised  by  KMnO, 
to  methyl-phthalimide  and,  iinally,  to  phthalic 
acid.  Combines  with  bromine  forming 
(C„H,,NO),,Br„  crystallising  in  needles  [150°]. 

Salts. — Hydrochloride.  [120^].  Prisms. 
B'.,HAuCl,:  yellow  prisms,  si.  sol.  cold  water. 

'  a-METHYL-HOMO-o-PHTHALONITRlLE  v. 
0-Ci/aiin-pheHi/l-]iropion.itrile. 

MEIHYLPIASELENOL  v.  Organic  Seleniuji 

COMl'OUNDS. 

METHYL-PIAZTHIOLE  CjH^N  .S  i.e. 

N 

[3:!^]c,H3Me(^|^S.    [34°].    (204°).    Mol.  w. 

(by  Baoult's  method)  143  (calc.  150).  Formed 
by  heating  tolylene  o-diamine  with  H.SO.,  at 
180°  (Hinsberg,  B.  22,  2000).  Yields' a  per- 
iodide  when  treated  with  I  in  HIAq.  Br  in 
CHCl,  forms  C,H,BrN.,S  which  crystallises  in 
white  needles  [98°].  A  mixture  of  cone.  H„SO, 
and  HNO3  forms  C,H,(NO.,)N,S  crystallising  in 
colourless  needles  [156°]. 

Salt.— B'oH.PtCl^:  reddish-yellow  crystals, 
decomposed  bv  water. 

METHYL-'PIPECOLINE  v.  Di-aiETUYL-rYR- 

IDINE-IIEXAHYDKIDE. 

METHYL-PIPERIDINE  v.  Metiiyl-pyridine 

IIEXAIIYDRIDE. 

METHYL-PROPAKGYL-AMINE  C,H.N  i.e. 
CH.,.NH.CiC.CH,.  Formed  by  the  action  of  Mel 
on  propargylamine  in  alcoholic  solution  (Paal  a. 
Hermann,  B.  22,  3083).  Very  volatile  yellowish 
liquid,  with  ammoniacal  odour. — B'HI.  [83°]. 
Groups  of  long  hygroscopic  needles.— B'H._,CPj. 
[141°].    Slender  white  needles,  si.  sol.  alcohol. 

METHYL- PROPIONIC    ACID  v.  Butyiuc 

ACID. 

METHYL-PROPYL-ACETAL  v.  Aldehyde. 
METHYL-PROPYL-ACETIC  ACID  v.  Hexoio 

ACID. 

METHYL-PROPYL-ACETOACETIC  ETHER 

V.  ACETOACETIC  ACID. 

METHYL-ISOPROPYL-ACETONE  v.  Methyl 

ISOAJIYL  KETONE. 

DI- METHYL- PROPYL- ALKINE    v.  Di- 

JIETHYL-OXYrROPYL-AMINE. 

DI  -  METHYL  -  ISOPEOPYL  -  ALLYL  -  CAR- 
BINOL  r.  Enxenyl  alcohol. 

TRI-METHYL-Pf  OPYL-AMMONIUM 

IODIDE  NMe,PrI.  Propijlo-iodide  of  trimethijl- 
amine.  [100°].  Formed  by  heating  propyl- 
amine with  alcoholic  NMe,  (Langeli,  G.  10,  385). 
i  Long  needles.  Yields  crystalline  NMe.|PrCl  and 
1  (NMe,PrCl)2PtClj.  The  hydroxide  NMe^PrOH 
is  decomposed  by  heat  into  propylene  and 
NMe,. 

METHYL-PROPYL-ANILINE  C,„H,,N  i.e. 
CJI..NMePr  (212°  uncor.).  Liquid.  Prepared 
by  the  action  of  methyl  iodide  upon  propyl- 
aniline  (Claus  a.  Hirzel.S.  19,  2785  ;  c/.  Nillting, 
J.  1883,  702).— B'HCl:  very  hygroscopic  crys- 
tals, [106°]. 

E tlnjlo-i  odide  v.  Propylo-iodideMETUxij- 

ETHYL-ANILINE. 

I       METHYL- PROP YL-BENZENE  v.  Cymene. 

'       s-Methyl  di-propyl-b^nzene  C,,!!.,, 
C,H,Me(CjL),[l:3:5J.    (243  -218).    Formed  by 
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the  action  of  H^SO^  on  a  mixture  of  acetone  and  I 
metliyl  w-propyl  ketone  (Jacobsen,  B.  8,  1259). 
Yields  uvitic  acid  on  oxidation  witli  dilute 

nNo,. 

s-Di-methyl-propyl-benzene  C,,!!,,-  i.e. 
C,H3Me.,.C,H,  [1:3:5]  (20G°-210^).  Formed  by 
the  action  of  H.^SO^  (3  vols.)  on  a  mixture  of 
acetone  (4  vols.)  and  methyl  propyl  ketone 
(2  vols.)  (Jacobsen,  B.  8,  1259).  Oxidised  by 
boiling  dilute  HNO^  to  mesitylenic  acid. 

Di-metliyl-propyl-benzene  C,,H,g  i.e. 
CsH.,Me.Pr  [1:4:2].  (205°).  Formed  from  bromo- 
2J-xylene,  propyl  bromide,  and  sodium  (Uhlhorn, 

B.  23,  2350).  Liquid,  not  solidified  at  -20°. 
Yields  a  tri-nitro-  derivative  [85°],  and  a  tri- 
bromo-  derivative  [49°]. 

Sulphonic  acid  CsHJIe.^Pr.SO^H. 
Salt  s.— BaA'o.— NaA'  l^aq.'— 
Amide  C,H.,Me.,Pr.SO,,NH.,.  [125°].— 
Anil  id  e  C„H,Me,Pr.SO,NHPh.  [216°]. 

i(-Di-methyl-propyl-benzene 

C.  H3Me.,Pr[l:3:4].  (208°).  Formed  from  bromo- 
9)i-xylene,  propyl  bromide,  and  Na  (Uhlhorn). 
Liquid,  not  solid  at  —20^.  Yields  a  tri-nitro- 
derivative  [110°]  and  a  tri-bromo-  derivative 
[39°].  May  be  oxidised  to  (l,3,4)-di-metliyl- 
benzoic  acid. 

Sulphonic  acid  C6H.,Me2Pr.S03H. 
Groups  of   needles.  —  8alts.  —  NaA'4|aq. — 
BaA'.,  2aq.— MgA'.,  5aq. — 
Amide  C,H.,Me.Pr.SO..NH,  [102°].— 
Auilide  C„HJIe,,Pr.SO,NHPh.    [c.  182°]. 

M-Di-methyl-propyl-benzene 
C^H^Me^Pr  [1:2:4].  (209°).  Formed  from  bromo- 
o-xylene,  propyl  bromide  and  sodium  (Uhlhorn, 
B.  23,  2349).  Liquid,  not  solid  at  -  20°.  Yields 
on  oxidation  (l,2,4)-di-methyl-benzoic  acid 
[102°]. 

Sulphonic  acid  C^Me.;Pr.^O,ll.  Thin 
needles.  —  Salt  s.  — BaA'„  3  Jaq. — 
Amide  C,H,Me.,Pr.SO.,NH.,.  [124°].— 
Anilide  C,ftMe,Pr.S6,NHPh.  [214°]. 

wDi-methyl-isopropyl-benzene 
C„H3Me..Pr  [1:3:4].  (194°).  Formed  from  bromo- 
i)i-xylene,  isopropyl  bromide,  and  sodium  (U.). 
Jjiquid.    Yields    a  tri-bromo-  derivative  [261°] 
and  a  tri-nitro-  derivative  [182°]. 

Sulphonic    acid  C^H.,Me.,Pr.SO,H. 
Needles.— S  a  1 1  s.— NaA'  4aq.-^BaA'.,.  — 
Amide  C,H.,Me.,Pr.SO.,NH,.  [103°].- 
Anilide  C„H,Me,Pr.S6,NHPh.  [207°]. 

METHYL-PROPYL-BENZOIC  ACID  C„H„0,, 
i.e.  C„H,Me(C;,H,)CO,H.  Carboci/moUc  acid. 
[63°].  Obtained  from  its  nitrile,  which  is  pro- 
duced by  distilling  potassium  eymene  sulphonate 
with  KCy  (Paterno  a.  Fileti,  B.  8,  442  ;  Patcrno 
a.  Spica,  G.  9,  400). 

Aviidc  C„H3Me(C,H.).C0NH,,.  [139°]. 
Obtained  by  boiling  the  nitrile  with  alcoholic 
potash.    Needles,  si.  sol.  cold  water. 

METHYL-PROPYL-CARBINOL  v.  Scc-amyl 

ALCOHOL. 

Di-methyl-propyl-carbinol    «.  Tfji-HExvL 

ALCOHOL. 

Methyl-di-propyl-carbinol  tK  Octyl  alcohol. 

METHYL  PROPYL  CARBONATE  C,H,„0 
i.e.  CH,0.C0.0C,H,.  (131°  cor.).  S.G.  ^  -978 
(Piose,  A.  205,  230). 


METHYL-PEOPYL-COUMARIN  C.jHi^C,  i.e. 

(1)     (4)  .CH:CH(2) 
C,H,(CH3)(C3HX        I    •   [53°]-  (220°-230°). 
\0-C0  (3) 

Formed  by  heating  a  mixture  of  thymol,  raalio 
acid  and  H.SOj  {Pechmann  a.  Welsh,  B.  17, 
1647).  Fine  white  needles.  V.  sol.  alcohol, 
ether,  benzene,  acetic  acid,  and  chloroform,  v.  si. 
sol.  water. 

ME  rHYL-PHOPYLENE-ij/THIO-UREA 
CHMe.S. 
C,H,„N„Si.e.  I  >C:NMeor 

ch.,.nh/ 

CHMe.S. 

I  ^C.NHMe.    Methyl  -  amido  -  methyl  - 

CH,.N  ^ 

thiazole  dihydride.  [50°].  Formed  by  the  action 
of  methyl  thiocarbimide  on  ;8-oxy-propylamine 
(Hirsch,  B.  23,971).  Long  needles  (from  ligroin), 
V.  sol.  water.  Its  aqueous  solution  is  strongly 
alkaline.— B'.,H.,Pt,Cl,.  [143°].  Large  dark-red 
needles  (from  hot  water).  —  B'C^B.(N0,)30H. 
[145°].  Needles.  —  Compound  with  methyl 
thiocarbimide  B'MeNCS.  [64°].  White 
columns  (from  MeOH). 

Methyl-propylene-i/'-thio-urea  C-H|uN.,S  i.e. 
CHMe.S  . 

I  ^C:NH.    Imido  -  di  -  methyl  -  thiazole 

CH,.NMe/ 

tetrahydride.  Formed  from  propylcne-i)/-thio- 
urea,  Mel,  and  KOH  (Gabriel,  B.  22,  2989). 
Converted  by  bromine  water  into  the  acids 
NHMe.CH.,.CHMe.80,H  [220°-223°]  and 
CONH,.NMe.CH...CHMe.SO,H.  [230°-240°]. 

METHYL-PROPYL-ETHANE  v.  Hkxane. 

METHYL-ISOPROPYL-FLUORENE  C,-H,g 

i.e.  Clij^  I  .  Eetcnc-fluorcne. 

\c,;H,MePr  [6:5:1:4] 
[97°].  Formed  by  passing  the  vapour  of  methyl- 
isopropyl-di-phenylene  ketone  (retene  ketone) 
through  a  red-hot  tube  (Bamberger  a.  Hooker, 
A.  229, 142).  Formed  also  by  heating  this  ketone 
with  HIAq  and  phosphorus  in  sealed  tubes. 
White  plates,  v.  sol.  cold  ether,  hot  alcohol,  and 
HOAc.  In  the  fused  state,  or  in  alcoholic  solu- 
tion, it  exhibits  violet  fluorescence.  It  yields  a 
di-iiitro-  derivative  [245°]. 

METHYL-ISOPROPYL-FLUORENE  ALCO- 
C  H 

HOL  C„H,,0  i.e.  CH(OH)/ 1 "  '       .  [134°]. 

\c„H,MePr 

Formed  by  the  reduction  of  methyl-isopropyl-di- 
phenylene  ketone  (Bamberger  a.  Hooker,  A. 
229,  144).  White  needles,  insol.  vvater,  v.  sol. 
alcohol  and  ether.  lieadily  oxidised  back  to  the 
ketone.    The  acetate  melts  at  71°. 

METHYL-PROPYL-GLUrARIC  ACID 
CO,H.CHPr.CH,.CHMe.CO,H.  [102°].  Formed 
from  sodium  propyl-malonic  ether  and  bromo- 
isobutyric  ether,  the  product  being  saponified, 
and  the  resulting  (CO,H),,CHPr.CH,.CHMe.CO,H 
[1G8°]  being  decomposed  by  heat  (Bischoff,  B. 
23,  1940).  White  aggregates  of  crystals  (from 
petroleum-ether). 

DI  METHYL-PROPYL-GLYCOLLINE  v.  Di- 

METHYL-UI-OXY-PROPYL- AMINE. 

METHYL-PROPYL-GLYOXALINE  C,H,.,N3 
/NPr.CH 

i.e.  CH3.C<f        II     .    Oxal  -  propyl  -  eihijline. 
\N— CH 


METHYL  PROPYL  KETONE. 


3G3 


(225°).  S.G.  -Ofill.  Formed  by  the  action  of 
propyl-broinidfi  on  metliyl-glyoxaline  (glyosal- 
ethyline)  (lladziszewski,  B.  16,  489).  Colourless 
liquid. 

,NMe.CH 

Methyl-propyl-glyoxaline     PrC<^        |1  . 

■^N — CH 

OxaUncthyl-hutijline.  (21.5°  at  722  mm.).  S.G. 
22  -QSo.  Erom  propyl-glyoxaline  and  Mel 
(Rieger,  M.  9,  GOC).  Oil,  v.  sol.  alcohol,  ether, 
and  chloroform. — B'.,H.,l'tCl,. :  orange-red  prisms. 
METHYL-PROPYL-GLYOXAL  v.  Metuyl- 

PROl'VI.-DIKKTONK. 

DI-METHYL-PROPYLIDENE  DIKETONE 

C,H,,0,  i.e.  (CH3.CO),CHEt.  Etliyl-acdijl- 
acetone.  (179").  Prepared  by  heating  the 
sodium  derivative  of  methylene  di-methyl  di- 
ketone  with  EtI  at  140°  (Combes,  A.  Ch.  [G]  12, 
248  ;  C.  li.  104,  920).  Colourless  liquid  with 
pleasant  odour,  si.  sol.  water,  miscible  with  ether, 
alcohol,  and  chloroform.  Decomposed  by  potash 
into  CH,CO.,K  and  CH,.CO.CH.,l<:t.  Combines 
with  NaHSOV  Sodium  yields  (CH..CO),CNaEt 
which  reacts  with  alkvl  iodides. 

METHYL  PROPYL  KEIONE  C,H,„0  i.e. 
CH^.CO.C.H,.  Kthi/l-acctoiu:  (102^).  S.U. 
1?  -8124  ;  -0  -8044  (Perkin,  C.  J.  45,  479) ;  -805 
(F.  a.  D.).""H.F.p.  72,410.  H.F.v.  09,400  (Thorn- 
sen,  Til.).    M.M.  5-499  at  16-1°  (P.). 

Formation. —  1.  By  distilling  calcic  acetate 
(48  g.)  mixed  with  calcic  butyrate  (G5  g.),  and 
I'ectifying  the  product.  The  yield  (10  g.)  is 
small  (Seniljanitzin,  J.  pr.  [2  !  23,  20H ;  cf. 
Friedel,  A.  Ch.  [4]  10,  30(j ;  A.  108, 124  ;  Grimm, 
A.  157,  251). — 2.  By  boiling  ethyl-acetoacetic 
ether  with  potash  or  baryta  (Frankland  a.  Buppa, 
A.  138,  216).  — 3.  By  the  action  of  ZnMe.,,  fol- 
lowed by  water,  on  butyryl  chloride  (Butlerow, 
Bl.  [2]  5,  17).— 4.  By  the  oxidation  of  scc-ii- 
amyl  alcohol  (Wurtz,  A.  148, 133;  Schorlemmer, 
C.  J.  25,  1085  ;  A.  161,  269  ;  Wagner  a.  Saytzetf, 
A.  179,  322). — 5.  By  the  action  of  water  and 
HgBr.,  on  valerylene  (Kutscherotf,  B.  14, 1542). — 
6.  By"  the  action  of  KOH  on  (CH,.CO).,CHEt 
(Combes,  A.  Ch.  [6]  12,  248). 

Properties. — Liquid,  v.  si.  sol.  water.  Com- 
bines with  hydrogen  sodium  sulphite,  forming 
C,H,„(0H)S03Na  Aaq  (Grimm).  Eeduced  by 
means  of  sodium-amalgam  to  st'c-amyl  alcohol 
CH3.CH(0H).CH.,Et  (119°  cor.)  (Belohoubek, 
Sitz.  W.  [2j  74,  80)  and  a  pinacone  C,„H.,,0, 
(225°-230°).  Yields  acetic  and  propionic  acids 
on  oxidation  (Schorlemmer) ;  Wagner  obtained 
butyric  acid  {Bl.  [2]  38,  264).  PCL  forms 
CH3.CClo.CH._.Et,  whence  alcoholic  jjotash  pro- 
duces CH:C.CH,,Et,  and  this  is  converted  by 
alcoholic  potash  at  170'  into  CII,.C:CEt  (56°) 
(Favorsky,  J.  R.  1887.  414).  Cl[,.CCl,.CH,Et  is 
split  up  on  distillation  into  HCl  and  C,,H.,C1 
(c.  95").  Amyl  nitrite  and  HCl  or  NaOEt  forms 
the  nitroso-  derivative  CJL.CO.CIPNOH  [48°- 
51°],  which  is  also  an  oxini  of  propyl-glyoxal. 
From  this  oxim  may  be  prepared  tiie 
compounds  C,H..C(NOH).CH(NOH)  [168°]  and 
C,H,.C(N.,HPh).CH(N,HPh)  [163°]  (Claisen  a. 
Manasse,  B.  22,  528). 

Oxim  C,H,.C(NOH).CH,.  Oil.  Converted 
by  gaseous  HCl  in  HOAc  at  100°  into  propyl- 
amine and  acetic  acid  (Beckmann,  B.  20,  2580). 

Methyl  isopropyl  ketone  C  H,„0  i.e. 
CH,CO.CU(CH,),.    Di-iiullujl-acetone.  ' Amyl- 


ene  oxide.'  (94°).  S.G.  2  -822  ;  ^  -805  (Wino- 
gradoil);  i2  -sio  (F.  a.  P.).  C.E.  (0°-18°) 
■00118. 

Formation. — 1.  By  the  action  of  baryta-water 
on  di-methyl-aceto-acetic  ether  (Frankland  a. 
Duppa,  Br.  14,  463;  A.  138,  332).— 2.  By  the 
dry  distillation  of  a  mixture  of  calcium  iso- 
butyrate  and  calcium  acetate  (Miinch,  B.  7, 
1370;  A.  180,  327). -3.  By  the  action  of  tin 
and  HCIAq  on  di-nitro-heptoic  acid,  which  is 
one  of  the  products  of  the  action  of  nitric  acid 
on  camphor  (Kachler,  A.  191,  162). — 4.  From 
amylene  glycol  (CH3).,C(0H).CH(0H).CH,  by 
dehydration  with  P.,0,  (Flavitzky,  B.  10,  2240).— 
5.  From  (CH3),_,CH.CH(0H).CH„(0H)  by  dehy- 
dration with  ZnCI.,  or  P,.0,  (F.).— 6.  From 
(CH,),,C(0H).CH(0H).CH„  "by  heating  with 
dilute  HCl  at  100°,  and  treating  the  product 
with  potash  (Bauer,  C.  R.  51,  55;  A.  115,  91; 
Eltekolf,  J.  R.  14,  358).— 7.  By  shaking 
(CH.,).CH.C!CH  with  diluted  H.SO^  (S.G.  164) 
(Flavitzky  a.  Kryloif,  J.  R.  10,  347).— 8.  By 
oxidising  Me.CH('OH).Pr  by  CrO,  (Winogradoif, 
-4. 191, 133). -9.  By  heating  (CHJ.CBr.CHBr.CH., 
with  water  and  PbO  at  150'  (Eltekofl',  J.  R.  10, 
215),  or  by  digesting  it  with  water  alone 
(Niederist,  .4.  196,  360;  Niigeli,  U.  16,  2983).— 
10.  By  heating  IMe.CH(OH).Pr  with  excess  of 
dilute  (1  p.c.)  H.SOj  at  100'  (Kondakolf,  J.  R. 
17,  300). 

Properties. — Liquid.  Gives  the  iodoform  re- 
action with  iodine  and  potash.  Forms  a  crystal- 
line compound  with  NaHSOj.  On  oxidation  it 
yields  acetone  and  acetic  acid,  and  tlnally  CO.^ 
and  acetic  acid. 

Oxim  CH,.C(NOH).CHMe.,.  (158°).  From 
the  ketone  and  hydroxylamine  (Niigeli,  B.  16, 
2984).  Formed  also  by  heating  the  oxim  of  di- 
methyl-acetoacetic  acid  above  97°  (Wallach,  A. 
248,  i78). 

Reference. — Chloro-methyl  isopropyl  ke- 
tone. 

Methyl  propyl  diketone  C,H|„0.,  i.e. 
CH,.CO.CO.CH,,.CH._,.CH.,.  Acetyl-butyryl.  (128°). 
S.G.  j'  -9343.  Obtained  by  boiling  its  mono- 
oxim  with  dilute  H^SO^  (Von  Pechmann,  B.  21, 
2140).  Yellow  oil,  with  irritating  odour  like 
quinone. 

Mono-oxim  CH3.CO.C(NOH).C3H;.  Isoni- 
troso  propyl-acetone.  [49'5°].  Formed  by  the 
action  of  nitrous  acid  on  propyl-acetoacetic 
ether  (Treadwell,  B.  14,  2159).  Large  plates. 
With  phcnvl  cyanate  it  reacts  with  formation  of 
CH,.CO.Cp-r:Nb.CO.NHPh  [93°]  (Goldschmidt, 
B.  22,  3108),  whence  hydroxylamine  yields 
CH,.C(NOH).CPr:NO.CO.NHPh  il29°^131°J. 

Di  -  oxim  Cn,.C(NOH).C(NOH).CJT,. 
Methyl-propyl-gUjoxim.  [168°].  Formed  by  the 
action  of  hydroxylamine  hydrochloride  in  aque- 
ous-alcoholic solution  on  isonitroso-proisyl-ace- 
tone  (Schramm,  B.  16,  2185).  Small  needle.s. 
With  phenyl  cyanate  it  reacts  with  formation  of 
CMe(NO.CO.NHPh).CPr(NO.CO.NHPh),  crystal- 
lising in  pearly  plates  1 164°-170°]  (Goldschmidt 
a.  Strauss,  B.  22,  3108). 

Oxim-phcnyl-hydrazide  C|.,H|,N.,0  i.e. 
CMe(N.,HPh).CPr'(NOH).  [130-5°].  'Formed  by 
the  action  of  phenyl -hydrazine  acetate  on  the 
mono-oxim  (Otte  a.  Pochniann,  B.  22,  2121). 
Needles,  si.  sol.  dilute  NaOHAq.  Gives  a  violet 
colour  with  H^SOj  and  l-'eClj. 


8S1 


METHYL  rr.OrYL  KETONE. 


{ci)-Phenyl-hydrazide  C,2H,gN.,0  i.e. 
Me.C(N.HPh).COPr.  [114°].  Formed' by  the 
action  of  phenyl  hydrazine  on  the  diketone  (0. 
a.  P.).  Insol.  water  and  ligroin,  v.  sol.  alcohol 
and  ether.  With  cone.  H^SO^  and  FeCl  it  gives 
a  red  colour. 

(ff)-Phenyl-h7jdrazide  C|.,H|jN..O  i.e. 
Me.CO.C(N.,HPh).Pr.  [100^].  Formed  from 
propyl-acetoacetic  acid  by  the  action  of  diazo- 
benzene  chloride  in  presence  of  NaOAc  (Japp  a. 
Klingemann,  A.  217,  220).  Colourless  needles 
(from  benzene  and  ligroin). 

Di-phenyl-di-liiidrazide  C,^H.,.,N,  i.e. 
Me.C(N,HPh).C(N,HPh).Pr.  [136-5°].  'Formed 
as  a  yellow  pp.  when  excess  of  phenyl-hydrazine 
acetate  is  added  to  the  ketone,  its  phenyl-hydra- 
zide,  or  its  oxim-phenyl-hydrazide  (Otte  a.  Pech- 
mann,  B.  '22,  2121).  Yellow  needles  (from 
benzene),  more  easily  soluble  than  its  homo- 
logues  with  fewer  atoms  of  carbon  in  the  mole- 
cule. 

Methyl  isopropyl  diketone  C,.H|„0.,  i.e. 
CH,,.CO.CO.CH(CH,),,.  Acctyl-iso'butyryl.  (11G°). 
Formed  by  boiling  its  oxim  with  dilute  H.SO, 
(Von  Pechmann,  B.  21,  2140  ;  22,  2122).  Yellow 
liquid,  with  irritating  odour,  si.  sol.  water. 

Oxim  CH.,.CO.C(NOH).CHMe,.  Isonitroso- 
mcthyl-isobutyl-ketone.  [7i)°].  Formed  by  the 
action  of  nitrous  acid  on  isopropyl-acetoacetic 
ether  (Westenberger,  B.  IG,  2991).  White  plates, 
Bol.  alcohol,  ether,  alkalis,  and  hot  water. 

METHYL-PROPYl-KETONE  CARBOXYLIC 

ACID  V.  fi^/tJ/Z-ACETOACETIC  ACID. 

Methyl-propyl-ketone  tricarboxylic  acid 

Ctt,.CO.CH(CH.,.CO.,H).CH(CO.,H).,.  a-Carboxy- 
fi-acetyl-glutaric  ac'id.  [121°-'l24'°].  The  tri- 
ethyl  ether  is  formed  by  the  action  of  chloro- 
or  bromo-Lx'vulic  (acetyl-propionic)  ether  upon 
sodio-malonic  ether.  Colourless  crystalline  solid. 
At  160°  it  splits  off  CO.,,  giving  acetoglutaric 
acid.  The  neutral  NH,  salt  gives  pps.  with 
AgNO,,  BaCl,,  and  Pb(OAc),.  The  zinc  salt  is 
a  very  soluble  amorplious  solid. 

Tri-ethyl  ether  A"'Et, :  (285°-295°);  oil 
(Conrad  a.  Guthzeit,  B.  19,  43). 

METHYL  -  ISOPROPYL  -  KETONE  -  CARB- 
OXYLIC ALDEHYDE.  Di.o.Ti7«  C,H,,N.,0.,  i.e. 
CHj.C(NOPI).Cn,CMe.CH:NOH.  [90°].  Formed 
from  di-methyl-pyrrole  and  hydroxylamine 
(Ciamician,  B.  23,  1788).  Small  needles  or 
prisms,  v.  sol.  alcohol,  and  water,  si.  sol.  ether. 
KeducesFehling's  solution.  Sodium  reduces  it  in 
alcoholic  solution  to  di-methyl-tetra-methylene- 
diamine. 

METHYL-PROPYL-DI-KETOXIM  V.  Oxim  of 
Methyl-propyl-diketone. 

METHYL-ISOPROPYL-MALONIC  ACID 

C,H,,0,  i.e.  CO,,PI.CMePr.CO,H.  [124°].  Formed 
by  saponifying  its  ether  (Van  Eomburgh,  B.  T.  C. 
5,  236).  Crystallises  from  benzene.  Split  up 
at  1.50°-200°  into  CO,  and  a  hexoic  acid. 

Salts.— CaA'j.    V.  sol.  water.— AgA' :  white 

pp. 

Ethyl  ether  Et  A".  (221°).  S.G.  15  -990. 
Formed  from  sodio-malonic  ether,  Mel,  and 
PrI.    Colourless  liquid  with  agreeable  odour. 

METHYL  PROPYL  OXIDE  C,H,„0  i.e. 
CH,.O.Pr.  (38-9°).  S.G.  g  -7471.  S.V.  105-1. 
C.E.  (0°  to  10°)  -00146  (Dobriner,  A.  243,  2  ;  of. 
Chancel,  A.  151,  305). 


METHYL-PROPYL-PHENOL  v.  Cakvacuol, 
Cymenol,  and  Thyjiol. 

Tetrahydride  iK  Borxeol  and  Cinkol. 

DI-METHYL-PROPYLPHENYL-AMINE 
C|;H|(C-,H;).NMe.,.  Di-nicthiil-phcnpropyl-amine. 
(230°  uncor.).  Formed  by  the  action  of  sodium 
on  a  mixture  of  propyl  bromide  and  di-methyl- 
p-bromo-aniline  (Claus  a.  Howitz,  B.  17,  1327). 
Colourless  oil. 

Methylo-iodidc  B'Mel:  [1G8°] ;  plates. 

METHYL  -  ISOPROPYL  -  PHENYL  CARB- 

AMINE  I).  JSO-CYMYL  CARIiAMINE. 

METHYL-PROPYL-PHENYLENE-DIAMINE 

C,H,,Me(C3H,)(NH,),,.  Formed  by  reducing  the 
di-oxim  of  thymoquinone  with  tin  and  HCl 
(Liebermann,  B.  18,  3193).  Oxidised  by  CrO^ 
or  Fed  ,  to  thymoquinone. — B"H.,C1., :  needles. 
METHYL-ISOPROPYL-DIPHENYLENE  KE. 
C  H 

TONE  C„H,,0  i.c.  CO<f  1'  ^  .  Retene- 

\C„H,Me(C3H,) 
ketone.  [90°].  Formed  by  oxidising  retene-gly- 
colic  acid  C,„H,„.C(OH).CO,H  (Bamberger  a. 
Hooker,  A.  229,  136).  Formed  also  from  retene- 
quinone  by  the  action  of  alkaline  KMn04  or  by 
passing  it  over  red-hot  Ba(OH).,  or  PbO  (Ek- 
strand,  B.  17,  G92).  Yellow  prismatic  needles 
or  rectangular  trimetric  plates  (by  spontaneous 
evaporation),  v.  sol.  ligroin,  benzene,  chloroform, 
alcohol,  and  HOAc.  Volatile  with  steam  and 
with  vapour  of  alcohol.  Does  not  react  with 
hydroxylamine  or  with  NaHSOj.  Eeacts  with 
phenyl-hydrazine.  Reduced  by  sodium-amal- 
gam to  methyl-isopropyl-fluorene  alcohol  {q.  v.), 
and  by  red-hot  zinc-dust  to  methyl-isopropyl- 
fluorene. 

METHYL  -  ISOPROPYL  -  PHENYL  -  ETHYL- 

GUANIDINE  XsO-CYSIYL-ETHYL-GnANIDINE. 

METHYL  -  PROPYL  -  PHENYL  -  GLYOXYLIC 
ACID  C,.,H,40,  i.e.  [2:5:1]  C.HjMePr.CO.CO.H. 
Formed  by  oxidising  the  ketone  CeH3MePr.CO.CH3 
with  cold  aqueous  KMnO^  (Claus,  B.  19,  233). 
Thick  oil,  easily  decomposing  into  COj  and 
C,H,MePr.CHO.  Dilute  nitric  acid  yields 
C,H,Me(CO.,H)„. 

METHYL-P'ROPYL-PHENYL  METHYL  KE- 
TONE C„H„0  i.e.  C,II,Mel'r.C0.CH3.  (248°). 
Formed  from  cymene,  AcCl,  and  AlCl.j  (Claus  a. 
Cropp,  B.  19,  232). 

METHYL  -  ISOPROPYL  -  PHENYL  -  THIO- 
ETHYL-UREA  v.  Jso-cyiiyl-etiiyl-tiiio-urea. 

DI  -  METHYL  -  DI-ISOPROPYL-DI-PHENYL- 
THIO-UKEA  V.  i)i-iso-CY5rYL-Tnio-UREA. 

METHYL  -  ISOPROPYL  -  PHENYL  -  UREA  v. 
Jso-cymyl-uhea. 

METHYL  -  ISOPROPYL  -  PHENYL  -  URE- 
THANE  V.  Jso-cymyl-cai!I)amic  etheu. 

METHYL-ISOPROP YL-PHOSPHINE  C,H, ,P 
i.e.  CH,,.PH.C3H,.  (79°).  Obtained  by  heating 
isopropyl-phosphine  with  Mel  at  100°  (Hof- 
mann,  B.  G,  299). 

DI-METHYL-DI-PROPYL-PYRAZINE 

C,,H,„N,  i.e.  ^<cPnCMl>^-  Di- propyl- 
hetine.  (233°-245°).  Prepared  by  the  reduc- 
tion of  the  oxim  of  methyl  propyl  diketone 
(nitroso-methyl-butyl-kctone)  with  tin  and  HCl 
(Treadwell,  B.  14,  1161,  21G0;  Oeconomides,  B. 
19,  2526).  Oil,  with  narcotic  odour,  turning 
brown  in  the  air.— B'.JI.l'tCl^ :  red  octahedra, 
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b1.  sol.  water.  -  D'AgNO^aq  :  crystals,  iusol.  cold 
uatcr. 

METHYL-PROPYL-PYRIDINES.  Parvoline. 

The  base  obtained  by  the  action  of  P^O^  on  a 
mixture  of  propionic  aldehyde  and  acctamide 
(Hcsekiel,  B.  18,  301)7)  has  been  shown  by 
Diirkopf  a.  G6ttsch(Z>.  23,  085)  to  yield  pyridine 
tricarboxylic  acid  on  oxidation,  and  must  there- 
fore be  di-metliyl-ethyl-pyridine  (g.  v.).  Par- 
volincs,\vhichmustbeC,HMe^N,CJl,Me(C,H,)N, 
C.,H3Ie.,EtN,  or  C,H.,Et._,N,  occur  in  crude  paraf- 
fin oil  (Williams,  C.  j.  7,';)7),in  coal-tar  (Thenius, 
J.  1801,  502),  in  the  product  of  the  distillation 
of  cinchonine  witli  KOH  (Occlisnor  do  Coninok, 
Bl.  [2]  '6i,  214),  and  in  putrid  flesh  (Gautier,  Z>'Z. 
48,  11). 

Di-methyl-propyl-pyridine  C|„H|5N  i.e. 
C-,H,,NMe,Pr  (1:3:5).  n-Bio/ii/l-lutidinc.  Cor- 
idinc.  (c.  195")  at  718  mm.  Formed  by  distilling 
potassium  di -methyl- propyl-pyridine  dicarboxyl- 
ate  with  lime  (.Jieckle,  A.  210,  37).  Colour- 
less liquid ;  si.  sol.  water,  v.  sol.  alcohol  and 
ether.  Its  hydrochloride  is  crystalline. — 
B'.H,,PtCl„.  [i85"]. 

Isomeride  v.  CoraniN'E. 

V  ■  Methyl  -  isopropyl  -  pyridine  hexahydride 

C,H,„N   i.e.    CH,<^}{-^J^j.^.>NMe.  (107^). 

S.G.  -  -8593.  Formed  by  adding  the  calculated 
quantity  of  Mel  to  a  solution  of  isoprojiyl- 
pyridine  hexahydride  in  MeUH,  evaporating 
and  distilling  the  residue  with  potash  (Laden- 
burg.  -1.  217,  77).  Oil,  smelling  like  coniine.— 
B'HAuCl,.  [iW].  Plates,  si.  sol.  water.— 
B'„H.,PtGl„.  [100°].  Plates,  v.  sol.  water  and 
alcohol, insol.  ether.— P  i  c  r  a  t  e  I!'C„H„(N0.,)30H. 
[149°]. 

Di-methyl-propyl-pyridine  hexahydride 

C,„H„N  i.c.  CHPr<^I:[;c™5;;>NH.  Projvjl- 

luiietidinc.  (c.  [180°])  at  718  mm.  Obtained  by 
reducing  di-methyl-propyl-pyridine  in  alcoholic 
solution  with  sodium  (Jaeckle,  A.  246,  40). 
Colourless  oil.  Gives  a  brownish  pp.  with  FeClj, 
and  a  yellowish  pp.  with  MnSO,. — B'.,H„PtCI|.. 
[197  ].    Orange  stellate  needles. 

DI-METHYL-PROPYL-PYRIDINE  DICARB- 
OXYLIC  ACID  C,  ,H,,NO,  i.c. 

CI''^<clc&S);CMeM-  ^2^^°]-  I'on-d  - 
ponifying  its  ether,  which  is  obtained  by  oxida- 
tion, with  nitrous  gas,  from  the  product  of  the 
action  of  ammonia  on  butyric  aldehyde  mixed 
with  acetoacetic  ether  (Jaeckle,  A.  240,  30). 
Colourless  prisms  (containing  at]).  When  anhy- 
drous it  melts  at  247°,  but  at  212°  when  hydrated. 
V.  e.  sol.  hot,  m.  sol.  cold,  water.  Yields  di- 
methyl-propyl-pyridine  when  distilled  with  lime. 

Ethyl  ether  Et,A".  (308°)  at  715  mm. 
Light-yellow  oil.  Saponified  by  boiling  first  with 
aqueous,  and  then  with  alcoholic,  potash. — ■ 
(C,„H,,,NO,),II,PtCl„.    [187°].    Orange  prisms. 

Dihiidrida  of  the  ethyl  ether 

C«I'<cJca;Ei!;CM:>^'"-  tll8°J.  Formed 
by  condensation  of  butyric  aldehyde  with  aceto- 
acetic ether  and  ammonia  (Jaeckle,  .4.  240,  34). 
Yellowish-white  prisms  ;  v.  sol.  alcohol  and 
ether,  insol.  water. 

Di-methyl-isopropyl-pyridine  dicarboxylic 
other.    1)  ihy  dridc 


CHP<§CS:EiJ;CM:>NII-  I^o-edby 
the  action  of  alcoholic  ammonia  on  a  mixture 
of  isobutyric  aldehyde  and  acetoacetic  ether 
(Engelmann,  A.  231,  47).  Long  prisms  (from 
90  p.c.  alcohol).  Oxidised  by  nitrous  acid,  in 
presence  of  alcohol,  to  di-methyl-isyridine  di- 
carboxylic ether  C  HMe,.N(CO.,Et)„. 

METHYL-DI-ISOPROPYL-QUINOLINE  DI- 
HYDRIDE  C,„n,,N.  (299").  Formed  by  heat- 
ing di-iso-propyi-indole  with  Mel  and  MeOlI 
(Dennstedt,  B.  21,  3437).  Oil.— B'.,H,PtCl,. 
[177"1. 

METHYL  PROPYL-STYRIL  KETONE 

C,.,H,„0  i.e.  C,14,(C.,n,-).CH:Cll.C0.CH,.  Cu- 
minal-acetone.  (181°  at  23  mm.).  Formed  by  the 
action  of  dilute  (10  p.c.)  NaOlIAq  upon  a  mix- 
ture of  cuminic  aldehyde  (20g.),  acetone  (20  g.), 
water  (300  g.),  and  alcohol  (17()g.)  (Claisen  a. 
Ponder,  .4.  223,  147).    Yellow  oil. 

METHYL  ISOPROPYL  SULPHIDE  C,H,„S 
fc.  McSPr.  (93°-95^).  V.D.  45-02.  Formed  by 
dissolving  sodium  in  an  ethereal  solution  of 
isopropyl  mcreaptan,  and  slowly  adding  Mel  to 
the  product  (Oliermcyer,  B.  20,  2923). 

METHYL  PROPYL  DITHIOCARBONATE 
Mel'rCS.O.     Metlii/l  propiil  .vaiilluitc.     S.G.  i 
1-084  (Nasini  a.  Scala,  G.  17,  00). 

s-MEl  HYL-PROPYL-THIO-UREA  C,H,.,N.,S 
i.e.  CII,.NlLCS.Nlia,H-.  [79°].  Prepared  from 
methyl-thiocarbimide  and  proi)ylamine,  or  from 
propyl  thiocarbimide  and  methylamine  (Otto 
Hecht,  B.  23,  284).  Transparent  glassy  plates 
(from  very  dilute  alcohol)  ;  si.  sol.  cold  water, 
I  m.  sol.  hot  water,  v.  sol.  alcohol  and  wood-spirit, 
extremely  sol.  acetone  and  chloroform,  v.  sol. 
ether,  benzene,  and  CS^,  v.  si.  sol.  warm  light 
petroleum. 

DI-METHYL-PYRAZINE  C,H„N.,  i.c. 

■'^'^CH-CAIc^''^'  feline.  Di-mcthyl-aldina 
(Meyer,  B.  21,  19).  (170°-180°).  Formed  by 
reduction  of  nitroso-acetone  with  tin  and  HCl 
(Treadwell  a.  Steiger,  B.  15,  1059,  1055  ;  Oeco- 
nomides,S.  19,2.520  ;  Wolff,  £.20,433).  Formed 
also  by  heating  its  dicarboxylic  acid.  Oil,  with 
alkaloidal  odour.  —  B'TLPtCl^ :  golden  plates, 
sol.  hot  water. 

Tetra-methyl-pyrazine  C^H|.^N^  i.c. 

^■^CMe-CMc^-^-  -^^'■'^'//^-'''■'•''««-  Di-mcthyl. 
ketinc.  Tctra-mclhyl-aldinc.  [80°].  (190°). 
F'ormed  by  reducing  with  tin  and  HCl  the  oxim  of 
di-mcthyl-diketone  (methyl  nitroso-ethyl  ketone) 
CH,,.CO!C(NOH).CH,,  (Gutknecht,  B.  Vi,  1110; 
Treadwell,  B.  14,  1409;  Braun  a.  V.  Meyer, 
21,  1947).  An  intermediate  base  appears  to  be 
CjH.N  (Braun,  B.  22,  55(i).  Tetra-methyl-pyr- 
azine is  also  formed,  togetlier  with  CO.,  and  other 
products,  by  heating  CH,.CO.CHBr.CH.,.CO„H  or 
CH,,.C0.CH(0I1).CH„.C6.,H  with  cone.  Nn.Aq 
(Wolff,  U.  20,  427)."  Glistening  prisms  (anhy- 
drous) or  long  white  needles  (containing  3a(i). 
Very  volatile.  Melts  at  74°-77°  when  hydrated, 
but  at  8(i°  when  anhydrous.  Strong  character- 
istic smell.  V.  sol.  alcohol  and  ether.  By  al- 
kaline KMnO,  it  is  oxidised  to  pyrazinc-tclra- 
carboxylic  acid  C,N„(COJI),,. 

Salts.  —  B"HCI2aq  :  easily  soluble,  [91° 
anhy.]. — B".H.^CloPtCl, :  red  glistening  needles. 
— B'lLCLPtClj  4aq ;  orange-red  uecdlcs. 
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Mcthylo -iodide  B"MeI :  [216°]  anhy. 
Yellow  needles  (containing  2aq)  ;  v.  sol.  water 
and  alcohol,  insol.  ether. 

Methylo-chloridc  B"MeCl :  [c.  105°]; 
needles. — B"MeClHClPtClj  aq  :  orange-red  pyra- 
mids (from  hot  water). 

DI-METHYL-PYRAZINE  DICARBOXYLIC 

ACID  C,H„N,0,  i.e.  M''c}co%^)^1>'' ' 
[201°].  Prepared  by  saponification  of  its  ether, 
which  is  formed  by  reducing  nitroso-acctoacetio 
ether  with  stannous  chloride  (Wleiigel,  B.  15, 
1050).  Formed  also  by  oxidising  di-methyl-di- 
ethyl-pyrazine  by  aqueous  KMnO,,  and  by 
condensation  of  imido-oximido-butyric  ether 
CH3.C(NH).C(N0H).C0.,Et  by  warm  ZnCl, 
(Oeconomides,  B.  19,  2524).  j 

Properties. — Colourless  crystals  (containing 
2aq),  melting  at  201°  when  anhydrous.  V.  sol. 
alcohol  and  acetone,  m.  sol.  hot  water  and  tolu- 
ene, nearly  insol.  ether,  benzene,  and  ligroin. 
Decomposes  when  heated  above  200°  into  CO.^ 
and  di-methyl-pyrazine. 

Salts.  —  BaA"3aq:  glistening  crystals. — 
'"K,A":  slender  felted  needles.  Gives  amor- 
phous pps.  with  FeClj  and  CuSOj.— Ag^A"  :  yel- 
lowish-white pp. 

Ethrjl  ether  Et^A".  [86°].  (316°  cor.). 
Long  colourless  needles,  sol.  alcohol. 

METHYL-PYRAZOLONE    v.  Oxy-methyl- 

PYKAZOLE. 

(a)-METHYL-PYRIDINE  C,H,N  i.e. 

N-^^gl'^^^CH.    {a)-PicoUne.    Mol.  w.  93. 

(129°)  (L.) ;  (133-4°  cor.)  (Thorpe,  C.  J.  37,  223). 
S.G.  f  -9656  (L.)  ;  -9616  (T.).  C.E.  (0°-10°) 
•000975  ;  (0°-100°)  -0010968  (T.).    S.V.  111-6. 

Occurrence. — In  bone-oil  (Anderson,  A.  60, 
86  -,  Weidel,  B.  12,  2008),  where  it  is  mixed  with 
a  little  (,8)-picoline  and  di-methyl-pyridine  (La- 
denburg,  B.  18,  49).  It  is  also  the  chief  con- 
stituent of  coal-tar-picoline  (Goldschmidt  a. 
Constam,  B.  16,  2976). 

Formation. — 1.  By  heating  pyridine  (a)-carb- 
oxylic  acid  with  fuming  HIAq  at  260",  or  by 
treating  the  acid  with  zinc  and  HOAo  (Seyfferth, 
J.^jr.  [2]  34,  244).— 2.  By  the  action  of  aldehyde  ; 
on  aldehyde-ammonia  (Diirkopf  a.  Schlaugk,  B.  j 
21,297). — 3.  By  heating  pyridine  methylo-iodide 
in  sealed  tubes  at  300°  (Ladenburg,  A.  247,  7  ; 
C.  R.  103,  692).  I 

Preparation. — Crude  pyridine  (50  g.  boiling 
between  128°  and  134°)  is  dissolved  in  HClAq  | 
(170  g.  of  11  p.c),  and  a  hot  solution  of  HgClj 
(312  g.)  in  water  (4|  litres)  is  poured  in.  The 
double  salt  crystallises  out,  and,  after  recrystal- 
lisation,  is  decomposed  by  aqueous  NaOH  (La- 
denburg, A.  247,  6). 

Properties. — Liquid,  inactive  to  light,  mis- 
cible  with  water  and  alcohol.  Picoline  lessens 
the  heart's  action,  and  acts  on  the  nervous  sys- 
tem somewhat  like  nicotine  (Oechsner,  Bl.  [2] 
38,  547). 

Reactions. — 1.  Yields  pyridine  (a) -carboxylic 
(picolinic)  acid  on  oxidation  (Weidel). — 2.  When 
heated  with  sodium  it  yields  di-methyl-dipyridyl. 

3.  Methylal  and  ZnCl^  yield  CH.,(C,H,.N)„.— 

4.  Chloral  forms  C5NH,.CH„.CH(OH).CCl3  [87°], 
the  hydrochloride  of  which  C^H^NOClsHCl  melts 
at  202'.  Alcoholic  potash  converts  it  into  pyr- 
idyl-aorylic  acid  (Einhorn  a.  Liebrecht,  B.  20, 


1592).— 5.  Paraldehyde  at  200°  forms  allyl-pyr- 
idine  C^NHj.CjH,  (190°),  S.G.  2  -9595  (Laden- 
burg, A.  247,  26).  Its  aurochloride  melts  at 
136°,  its  platinochloride  at  186°.  Allyl-pyridine 
is  reduced  in  alcoholic  solution  by  sodium  to 
coniine. — 6.  Furfuraldehi/de  and  a  little  ZnCl, 
at  170°  yields  C,HjN.CH:CH.C,H,0  [53^]  (Merck^ 

B.   21,  2709),   V.  FURFUKYL-VIXYL-PTRIDINE.  In 

alcoholic  solution  it  is  reduced  by  sodium  to 
the  hexahydride  of  furfuryl-ethyl-pyridine  {q.v.}. 
7.  Glycolic  chlorhydrin  at  140°  forms  a  compound 
C„H,,NO,  which  yields  the  salts  B'.,H.,PtCl5 
[200°]  and  B'HAuUl,  [100°]  (Alexander,  B.  23, 
2714). 

Salts.-B',H,PtCl,aq.  [178°].  Monoclinic 
tables  or  prisms,  si.  sol.  water. — B'^HjPtClg  2aq 
(Weidel).  —  B'.,H.,PtCl6.  [195°].  "  Monoclinic 
plates  ;  a:h:c  =  ■66'36:1:  -9078 ;  ;3  =  72°  46'  (Stohr, 
J.pr.  [2]  42,  420).— B'HAuCl^.  [168°].  Needles, 
si.  sol.  water.- B'HHgXls.  [154°].  Prisms  (from 
dilute  HClAq),  v.  si.  sol.  cold,  v.  sol.  hot,  water.— 
B',ZnCl,  (at  120°).  Crystals  (from  alcohol) 
(Lachovitch  a.  Bandrowsky,  M.  9,  517). 

Picrate  B'C,H.,(N0.,)30H.  [165°].  M.  sol. 
water  (Lange,  B.  18,  343"6). 

(a)-Methyl-pyridiiie  tetrahydride  C^HuN  i.e. 

NH-^^g^'^^^CHj.    Formed  by  the  action  of 

alcoholic  NHj  upon  methyl  co-bromo-butyl- 
ketone,  probably  by  elimination  of  water  from 
the  intermediate  CH3.CO.CH.,.CH2.CH2.CHj.NHj 
(Lipp,  B.  19,  2843). 

(a)-Methyl-pyridine  hexahydride  CgHijN  i.e. 

NH<[^Q^'^^^'^g-^CH2.    {a) -Methyl-piper  idine. 

(a)-Pipecoline.  (119°).  S.G.  g  -8600.  Obtained 
by  reducing  (a)-methyl-pyridine  in  alcoholic  so- 
lution with  sodium  (Ladenburg  a.  Both,  B.  18, 
47  ;  A.  247,  62  ;  C.  B.  103,  747).  Colourless 
liquid,  smelling  like  piperidine,  v.  sol.  water, 
alcohol,  and  ether.  Separated  by  KOH  from 
its  aqueous  solution.  Inactive,  but  if  a  crystal 
of  hydrogen  coniine  tartrate  be  added  to  a  cone, 
solution  of  the  acid  tartrate,  crystals  of  the  acid 
tartrate  of  dextrorotatory  (a)-methyl-pyridine 
hexahydride  separate,  while  the  salt  of  the  hevo- 
rotatory  isomeride  remains  as  an  oil.  The  rota- 
tion of  the  dextro-(a)-methyl-piperidine  is  [«]□ 
=  21-44',  while  that  of  the  Ifevo-  base  is  (pro- 
bably) equal  and  opposite. 

Reactions. — 1.  Treatment  with  Br  and 
NaOHAq  yields  (a)-pipecolein  C|jH|,N,  an  oily 
base  (126°),  S.G.  2  -880  (Ladenburg,  5.  20, 1645). 
Its  acetyl  derivative  boils  at  about  230°.-- 2. 
Combines  with  sulphide  of  carbon,  forming 
methyl -piperidine  methyl -piperyl-di-thio-carb- 
amate  C.HijN.CS.SC^HuN,  [119°],  v.  e.  sol.  water 
and  alcohol. 

Salts.— B'HCl.  [189°].  Colourless  needles, 
V.  sol.  water.  Not  deliquescent.— B'HBr.  [182°]. 
Silky  matted  needles,  m.  sol.  water. — The  pla- 
tinochloride is  v.  sol.  water. — The  m ere uri- 
chloride  forms  sparingly  soluble  plates. 

(/8)-Methyl-pyridine  C,H,N  i.e. 

N<^^^:^g®^CH.    m-Picoline.  {0)-Picoline 

(144°  cor.).    S.G.  3'-9771  (L.) ;  -9765  (B.). 

Occunxncc. — In  bone-oil  (Weidel,  B.  12, 
2008)  and  in  coal-tar  (Mohler,  B.  21,  1009). 

Formation. —  1.  By  distillation  of  acrolein- 
ammonia  (Baeyer,  A.  155,  283 ;  c/.  Glaus,  A. 
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Snppl.  2,  134;  130,  165;  158,  222).— 2.  By 
heating  CH.J3r.CHBr.CHjBr  with  alcoholic  am- 
monia at  250°  (Baeyer). — 3.  By  distilling  strych- 
nine with  lime  (Stoehr,  B.  20,  2728  ;  Lobisch  a. 
Malfatti,  M.  9,  032). — 4.  By  heating  acetamide 
(lOg.)  with  glycerin  (32  g.)  and  P.,0,  (20  g.) 
(Zanoni,  1882,  498  ;  Hcsekiel,  B.  18,  3091).— 
5.  Togt^ther  with  homologues,  by  distilling  gly- 
cerin with  (NH,)„SO,anda  little  ILSO^  (Storch, 
B.  19,  2458).— 0."  One  of  the  bases  got  by  dis- 
tilling brucine  with  lime  (Bchreiul,  J.  pr.  [2] 
42,415). — 7.  Together  with  tri-niotiiylene-imine 
(00"'  -70°)  by  distilling  tri-methylene-diamine  hy- 
drochioride  (Ladenburg  a.  Sieber,  B.  23,  2729). 

Furiflcatimi. — By  digesting  in  hydrochloric 
acid  solution  with  NaN02  on  a  water-bath,  fol- 
lowed by  crystallisation  of  its  mercury  double 
salt  (Bach6r,  B.  21,  293). 

Properties.— IjuxmA..  When  prepared  from 
Btryohnine  it  boils  at  149"^,  and  the  base  so 
obtained  (called  (;8')-methyl-pyridine)  is  less 
soluble  in  water  than  the  variety  boiling  at  144°, 
and  forms  a  platinochloride  melting  at  258'  in- 
stead of  241°  (Ladenburg,  B.  23,  2088).  Optically 
inactive  (Landolt,  B.  19.  157).  Less  soluble  in 
water  than  (a)-picoline.  The  absorption  spectrum 
lias  been  studied  by  Hartley  (C.  41,  45).  0.\i- 
discd  by  a  2  p.c.  solution  of  KMnO,  to  pyridine 
(;8)-carl)oxylic  (nicotinic)  acid. 

Salts. — B'._,ri._,PtCl„  aq.  Monoclinic  prisms, 
V.  sol.  hot  water.  Melts,  when  anhydrous,  at 
191°  (L.)  or  195°  (Stoehr).  On  heating  at  120° 
for  some  time  it  gives  off  HCl,  leaving  B'.JlPtCI. 
[214°].  A  boiling  aqueous  solution  deposits 
B'.,PtCl„  wliile  B'.,HPtCl,  crystallises  from  the 
filtrate— B'HAuCr,.  [184°].  Needles  (from  hot 
water),  v.  sol.  alcohol.— B'HHg,,Cl,.  [143°]. 
Needles  (from  water),  plates  or  needles  (from 
HClAq)  or  prisms  (on  slow  crystallisation)  ;  v. 
si.  sol.  water,  more  sol.  HClAq. — B'„HgCl..:  white 
pp.— B'.,H.,ZnCl,.  [158°].  Pearly  needles,  v. 
sol.  hot  water. —  Picrate  B'C,H,,(NO,),On. 
[145°].  Needles  or  plates,  m.  sol.  water  and 
ulcohol. 

(j3)-Methyl-pyridine  hexahydride  C^Hi^N  i.e. 

NH<^^g-"^i|^'^^^^CH,.    (0)- Methyl-piper  idine. 

(B)-Pipccoruie.  (&)-Picoline  hexahydride. 
(125°).  S.G.  2 -8084.  V.D.  (H  =  1)  9814.  Ob- 
tained by  reducing  (8) -picoline  in  alcoholic  solu- 
tion with  sodium  (Ladenburg,  A.  247,  07 ;  Stoehr, 
B.  20,  2732  ;  Hcsekiel.  B.  18,  910).  Colourless 
liquid,  smelling  like  pipcridine,  v.  sol.  walcr. 
When  heated  with  Mel  it  forms  C,H,„NMe.I 
[192°].  The  hydrochloride  of  (/3)-methyl-pyr- 
idine  hexahydride  is  not  ppd.  by  HgCI,,. 

Salts. — B'HCl.  Colourless  needles,  v.  e. 
Kol.  water  and  alcohol.— B'HI.  [131°].  Colour- 
less, non-deliquescent  needles.  —  B'„H.,PtCls. 
[192'].  Orange-yellow  prisms,  m.  sol.  water. — 
B  HAuCl^.  [131°].  M.  sol.  water. -B'.,H,CdI,aq. 
White  plates,  melting  at  145°  when  anhydrous. 
B';H,FeCy„  2aq  :  yellow  monoclinic  prisms,  less 
Boluble  than  the  ferrocyanides  of  homologous 
bases.  Decomposed  by  water  at  75°. — Picrate 
B'C„H,(N0,)30H.  [138°].  Yellow  pp.,  m.  sol. 
water. 

(7)-Methyl-pyridine  C^H-N  i.e. 

^^^CH-CH^^^'^^®'  P-Picolinc.  {y)-Picolinc. 
(143-5'  cor.).    S.G.  -9742. 


I  Occurrence. —In  coal  tar,  fiom  which  it  may 
be  obtained  by  preparing  its  platinochloride 
from  the  so-called  lutidine  (Schulze,  B.  20,413; 

j  Ladenburg,  B.  21,  285;  A.  247,  11). 

I  Formation. — 1.  By  heating  di-chloro-pyr- 
idine  (7)-carboxylic  acid  with  cone.  HIAq  and  P 
at  175°  (Behrmann  a.  Hofmann,  B.  17,  2090).— 
2.  In  small  quantity  by  heating  pyridine  me- 
thylo-iodide  in  sealed  tubes  at  300°,  distilling 
tlie  product  with  KOH,  converting  the  fractioa 
(142°-140°)  into  platinochloride,  and  decompos- 
ing the  Pt  salt  by  H.S  (L.).— 3.  By  distilling 
sparteine  with  lime  (Ahrens,  B.  21,  828). 

Properties.— 0\\,  smelling  like  (a)-methyl- 

!  pyridine,  v.  sol.  water,  alcohol,  and  ether.  Oxi- 
dised by  dilute  KMnO^  to  pyridine  (7)-carboxylic 
(isonicotinic)  acid.  [307°]. 

Salts.— B',H,PtCI,.,.  [231°].  Four-sided 
plates,  si.  sol.  cold  water.— B'HAuCI,.  [205°]. 
Prisms,  v.  si.  sol.  water.- B'HHg,,Cl-.  [129°]. 

I  Needles,  v.  sol.  hot,  si.  sol.  cold,  water. — Pi- 
crate B'C„H,(NO,),OH.  [107°].  Tufts  of  needles, 
si.  sol.  cold  water. 

j       (7)-Methyl-pyridine  dihydride  C^H^N  i.e. 

NH<^y:^^>CHMe.     Formed   from  ethyl- 

'  pyrrole  and  HClAq  at  130°  (Dennstedt  a.  Zim- 
mermann,  B.  19,  2197).  —  B'.,H,PtCl^ ;  red 
needles,  v.  sol.  water. 

(7)-Methyl-pyridine  hexahydride  C^HiaN  i.e. 

NH<^[^--^]^->CHMe.  {y)-Pipccolinc.  (126-5°- 

129°  cor.)!  S^G.  5  -8074.  Obtained  by  reducing 
(7)-methyl-pyridine  in  alcoholic  solution  by 
sodium  (Ladenburg,  B.  21,  288;  .4.  247,  09). 
Colourless  hygroscopic  liquid  which  fumes  in  the 
air,  and  smells  like  piperidine.    V.  sol.  water. 

Salts.— B'HCl :  v.  e.  sol.  water.— B'.,H,PtCl,. 
[203°].  Prisms,  m.  sol.  water.  —  'B'HAuClj. 
[127°].  Yellow  needles,  si.  sol.  water.  — 
»B'„H,CdI,.  [135°].  —  Bismutho-iodide  : 
characteristic  red  plates.  Tlie  picrate  and 
mercury  double  chloride  are  crystalline. 

r-Methyl-pyridine    dihydride    C^H^N  i.e. 

NMe<^[|:™>CH,  (?).    (129°).    Obtained  by 

distilling  pyridine  methylo-iodide  with  KOH 
(2  pts.)  and  a  little  water  (Hofmann,  B.  14, 
1498).  Very  pungent  oil,  almost  insol.  water. 
Absorbs  oxygen  from  the  air.  Combines  with 
bromine,  with  iodine,  and  with  sulphur.  Com- 
bines with  CS^  and  with  mercaptan.  Cone. 
HClAq  at  180°  decomposes  it,  giving  off  methyl- 
amine. 

I'-Methyl-pyridine  hexahydride  C^H,3N  i.e. 

NMe<;^p'jj'-'gjj-^CHj.  Mcthyl-pipcridinc. 

(105°)  (L.).  Formed  by  adding  potash  to  the 
product  of  spontaneous  union  of  piperidine  with 
Mel  (Cahours,  A.  Ch.  [3]  38,  70).  Formed  also 
by  heating  piperidine  hydrochloride  (10  g.)  with 
MeOH  (7-5  g.)  for  4  hours  at  300°,  excess  of 
alcohol  being  distilled  off,  and  the  dry  residue 
distilled  with  acjueous  potash  (Ladenburg,  A. 
247,50).  Liquid.— B'HCl.  Needles.— B',H,PtCl,. 
Orange  crystals,  v.  sol.  water. 

Mcthylo-iodidc  B'Mel.    Crystalline;  m. 
sol.  hot  alcohol.    When  heated  with  solid  I\OH 
it  yields  oily  '  di-niethyl-piperidine  '  (118  ),  a 
strongly  alkaline  base,  which  is  decomposed  by 
j  gaseous  HCl  into  methyl  chloride  and  methyl- 


8G3 


METIIYL-PYRLDINE. 


piperidine.  '  Dl-methyl-piperidine  '  forms  the 
salts  C,H,3NHClandC,H,5NHAuCl^.  It  combines 
with  halogens,  forming  crystalline  C-HuNI.,, 
C;H„NIC1  (which  yields  C^Hi^NIClAudlj),  and 
CjHi^NBrj.  The  latter  is  converted  by  moist 
Ag.^O  into  crystalline  C;H,,NBr,  whence  further 
treatment  with  moist  Ag^O  produces  C,H,,1SI0H 
which  is  split  up  on  distillation  into  H^.O  and 
'  di-methyl-piperideine.'  Ladenburg  suggests  the 
formula  CH,:CH.CH,.CH.,.CH,.NMe.,  for  'di- 
methyl-piperidine,'  and  Merling  [B.  19,  2628) 

suggests  CHj.^Q^^^'^^-'^NMeJjr  for  the  com- 
pound CjHjjNBrj.  This  dibromide  is  accom- 
panied by  anoily  isomeride  whichmay  possibly  be 
CH2Br.CHBr.ck,.CH,.CHj.NMe.,,  which  changes 
into  the  other  variety  on  heating  its  alcoholic 
solution.  The  di-iodide  C^HuNL^  is  converted, 
on  treatment  with  Ag.,0  into  '  di-methyl-piper- 
ideine '  C-H„N,  a  liquid  (137°-140°)  which  forms 
the  salts  (C,H,3N),H,PtClfi  and  (C,H,3N)HAuCl.„ 
and  a  methylo-iodide  C,H,,,NMeI.  '  Di-methyl- 
piperidine  '  combines  with  Mel  forming  crystal- 
line CjHisNMel  [200°]  whence  moist  Ag.,0  forms 
strongly  alkaline  C,Hi,,NMeOH  which  is  split  up 
by  heat  into  pirylene  C,,Hj„  water,  NMe.j,  MeOH, 
and  di-methyl-piperidine.  Di-methyl-piperidine 
also  combines  with  methylene  iodide  forming 
C,H„NCHJ,  (Ladenburg,  B.  li,  13i7).  Laden- 
burg suggests  for  di-methyl-piperideine  the 

formula  CHf  | 

\CH,.CH.NMe, 
Methyl  pyridine  from  Bone-oil.  The  follow- 
ing salts  described  by  Eamsay  {P.  M.  Oct.  1876 
and  1877  ;  July  1878)  were  ijreparod  from  a 
]uethyl-pyridine  obtained  from  Dippel's  oil, 
which  was  probably  (a)-methyl-pyridine  mixed 
with  a  little  (;3)-methyl-pyridine.  —  "B'HCl. 
[160^].  White  deliquescent  crystals. — B'ELBr. 
[187°].  Deliquescent.  Absorbs  bromine  forming 
B'HBr^,  golden-yellow  needles,  si.  sol.  water. — ■ 
B'Br,.  Needles. —  ''B'HI.  Decomposed  by  heat, 
yielding  B'HIj  which  crystallises  in  brown 
needles  [79'].— B'ICl :  yellow  tables.— B'HgCU. 
— B'2H.,PtCl,  (at  100°).  Converted  by  water  at 
170°  into  yellow  tiocculent  B',,PtCl,  and  B'PtCl.,, 
a  yellowish-green  insoluble  powder. — Platino- 
cyanide  B'„H.,PtCyj4aq  :  yellow  crystals.  The 
crude  bone-oil  picoline  forms  the  following  com- 
binations with  allcyl  salts. — B'MeCl:  deliquescent 
needles  (from  alcohol).— (B'MeCl),,PtCl^:  small 
cubes. — B'Mel.  [227°].  Long  white  deliques- 
cent needles  (from  alcohol).— B'Mela.  [129°]. 
Bluish-black  feathery  plates,  insol.  water  and 
CS.„  sol.  alcohol  and  ether. — B'MeNO., :  trans- 
parent prisms.— (B'C3H,,Cl)2PtCl,.—B',C,H,Br2. 
[276°].  Small  prisms.  The  same  picoline  forms 
with  acetyl  chloride  deliquescent  brown  crystals 
of  B'AcCl.  According  to  Gardner  (£'.  23,  1589) 
crude  picoline  forms  with  acetic  and  formic 
acids  the  salts  (C„H,N).,(HOAo).,  (c.  148°)  and 
C„H,N(C0,H2)3  (156°-159°)  which  distil  un- 
changed. 

Di-methyl-di-pyridine  (C  H,N) ..  Dipicoline. 
Paraincolinc.  (310°-320°).  S.G."l-12.  H  F.p. 
8084  (Ramsay;  that  for  picoline  being  3758). 
Formed  by  boiling  bone-oil  picoline  (Opts.)  with 
Bodium  (1  pt.)  for  two  days  (Anderson,  A.  105, 
344).  Pale-yellow  oil,  miscible  with  alcohol 
and   ether.    Bromine-water  gives  a  pp.  of 


C,2H,3BrN,H,Br..— C„H,^N,H,PtCl, :  pale-yellow 
powder.  Its  aurochloride  is  decomposed  by 
boiling  water  (0.  de  Coninck,  Bl.  [2]  45, 131). 

Mctlijjlo-iodide  C|.,H|4N.^(MeI).,.  Yellow 
powder,  v.  sol.  water,  almost  insol.  alcohol  and 
ether.    Yields  C,2H„N.,Me.,PtClj  and 
C,,H,,N„Me,,I,. 

(aa) -Di-methyl  pyridine  C;HjN  i.e. 

■^'^CMe-CH^^''^'  {°-'^)'L^i't'''^^i'i^<'-  oo-LiUidine. 
Mol.  w.  107.    (142°  cor.)  (L.) ;  145°  (E.).  S.G. 
-942. 

Occurrence. — In  coal-tar,  being  obtained  by 
extracting  with  H.^SOj,  ppg.  by  alkali,  and  sepa- 
rating from  the  isomeride  (157°)  by  fractionating 
(Lunge  a.  Eosenberg,  B.  20,  127  ;  Ladenburg  a. 
Both,  A.  247,  28).  It  occurs  also  in  bone-oil, 
and  may  be  obtained  from  the  fraction  (135°- 
145°)  (Both,  B.  19,  786). 

Formation. — 1.  By  the  action  of  cinnamio 
aldehyde  and  alcoholic  NH^on  acetoacetic  ether, 
the  resulting  dihydride  of  styryl-di-methyl-pyr- 
idine  dicarboxylic  ether  being  saponified,  oxi- 
dised by  KMnO.|,  and  the  di-methyl-pyridine 
tricarboxylic  acid  so  produced  distilled  with 
lime  in  a  current  of  hydrogen  (Epstein,  A.  231, 
18). —  2.  By  distilling  its  dicarboxylic  acid  with 
lime  (Engelmann,  A.  231,  54). — 3.  By  distilling 
oxy-di-methyl-pyridine  (lutidone)  with  zinc- 
dust  (Conrad  a.  Epstein,  B.  20,  162). 

Preparation.— CiuAe  picohne  (139°-142°) 
from  bone-oil  is  dissolved  in  excess  of  HClAq 
and  a  hot  solution  of  HgClj  is  added.  The 
double  salt  which  is  ppd.  is  recrystallised  and 
decomposed  by  aqueous  NaOH.  The  base  is 
finally  separated  by  solid  KOH  (Ladenburg,  A. 
247,  30). 

Properties. — Liquid,  smelling  and  tasting 
like  pyridine,  sol.  cold  water,  the  base  sepa- 
rating again  on  warming.  Its  aqueous  solution 
ppts,  solutions  of  ZnSOj,  CdSOj,  FeSO^,  and 
FeCL,.  With  CuSO,,  it  gives  a  pale-blue  pp. 
not  turned  black  by  heating.  With  AgNO.,  it 
gives  minute  needles  of  B'.,AgNO.,.  Dilute 
KMnO,  oxidises  it  to  pyridine  dicarboxylic  acid 
[227°]. 

Salts. — "B'HCl.  Deliquescent  needles.— 
B',,H.,PtCl„.  [208°].  Orange-red  monoclinio 
plates;  a:&:c  = -892:1: -660;  /8  81°  55'.  V.  sol. 
hot,  m.  sol.  cold,  water,  insol.  alcohol. — 
B'HAuCl,.  [124°].  Yellow  needles  (from  very 
dilute  HCl).— B'HHgCl,.  [180°].  Thin  plates 
(from  acidulated  water). — B'HHg.,Cl5  (Mohler, 

B.  21,  1008).— B'..H.,Cr.,0,.  [92'].  Orange 
prisms.— B'(NH3)H,Cr'l0,.  [c.  160°].— Picrate 
[159°].    Y''ellow  needles  or  thin  plates. 

(aa)-Di  methyl-pyridine  hexahydride 

C,  H„N  i.e.  NH<CgM^;CH.>CH,.  (127°- 

130°).  S.G.  2  -8492.  Form'ed  by  reducing  the 
corresponding  di-methyl-pyridine  in  alcoholic 
solution  with  sodium  (Ladenburg,  A.  247,  87  ; 
B.  18,  54).  Colourless  liquid,  miscible  with 
water,  alcohol,  and  ether.— B'HCl :  non-deli- 
quescent needles,  m.  sol.  water. — B'HBr. 
Needles,  v.  sol.  water.— B'.,H,PtGls:  [212°]; 
orange-red  crysfals. 

(a7)-DimethyI-pyridine  CjH„N  i.e. 

N^^j^^'^^^CMe.    Lutidine.    (liV").  S.G 

I  -9493. '  S.  20. 
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Occurrc7tcc.—Jn  coal-tar  oil,  being  extracted 
with  other  bases  by  H^sO,  (Ladenburg  a.  Itoth, 
B.  18,  913  ;  Lunge  a.  llosenberg,  B.  20,  131) ; 
Ladenburg,  21,  28G). 

Fonnatioii. — 1.  By  distilling  oxy-di-methyl- 

pyriJine  ClMe-^^y'.Q^j^^NH   with  zinc-dust 

(Hantzsch,  B.  17,  2908).— 2.  By  distilling  its 
tri-carboxylic  acid  with  lime  (Hantzsch,  A.  215, 
56). — 3.    By    distilling    with    lime  the  acid 

^"^CH^CH— ^^'^  °^  ^^^^^ 

obtained  by  condensation  of  an  equal  number  of 
molecules  of  acctoacetic  ether,  acetic  aldehyde, 
and  acetic  aldehyde-ammonia  (Michael,  B.  18, 
2020). 

I'rejmrniion.—'the  fraction  of  coal-tar  bases 
boiling  between  155°  and  100°  is  dissolved  in 
dilute  HClAq,  cone.  HClAq  is  then  added,  fol- 
lowed by  a  hot  concentrated  solution  of  HgClo. 
The  double  salt  which  then  crystallises  out  is 
decomposed  by  distilling  with  NaOHAq  (Laden- 
burg, A.  247,  35). 

Properties. — Liquid,  smelling  like  pyi'idine, 
dissolving  in  5  pts.  of  cold  water,  less  soluble  in 
hot  water.  Miscible  with  alcohol  and  ether. 
Easily  volatile  with  steam.  Oxidised  by  KMnO^ 
to  pyridine  dicarboxylic  (lutidinic)  acid  [235°]. 
Reacts  with  benzoic  aldehyde  and  ZnCl,  forming 
etyrvl-methyl-pvridine  (B'ach6r,  i?.  21,  3071). 

Salts.— B'HHg.Cl^J.aq.  Needles.  Melts  at 
132°  when  anhydrous. "  Mohler  {B.  21,  1008) 
obtained  from  coal-tar  lutidine  in  acid  solution 
a  salt  B'HHgCl,.— B',H.PtCl,.  [220°].  Plates 
or  prisms. — B  HAuCl  , :  amorphous  pp.,  chan- 
ging to  prisms. —  'BHCl:  slender  needles. — 
'B'HBr.  Needles.— Picrate.  [179°].  Needles, 
si  .sol.  cold  water. 

(07) -Di-methyl-pyridine  hexahydride 

NII<^|jJ|'^Qj^''^^-'^CIIMe.  {ay)-Di-mclhyl-pipcr- 

idinc.  (111°).  S.G.  2  -8015.  Obtained  by 
reducing  the  corresponding  di-methyl-pyridine 
in  alcoholic  solution  with  sodium  (Ladenburg, 
A.  247,  88).  Colourless  strongly  alkaline  liquid, 
smelling  like  piperidine.  Fumes  with  HCl.  M. 
sol.  water,  v.  e.  sol.  alcohol  and  ether. 

Salts.— B'HCl.  [235°].  Long  colourless 
needles,  v.  sol.  water.— B'HBr.  [142°].  Short 
needles,  v.  e.  sol.  water. — B'2HTtCl^:  groups  of 
yellow  needles. 

(flj3) -Di-methyl-pyridine  C,Hs,N  i.e. 

N<^g:^55^>CH.    (170°).    S.G.  5 -9011.  Ob- 

tained  by  heating  with  lime  the  di-methyl-pyr- 
idine carboxylic  acid  formed  by  oxidation  of  the 
(j3j3a)-di-mcthyl-ethyl-pyridino  produced  by  heat- 
ing propionic  aldehyde-ammonia  with  propionic 
aldehyde  (Diirkopf  a.  Gottsch,  B.  23,  1113). 
Transparent,  strongly  refracting  liipiid,  with  a 
pleasant  odour  characteristic  of  ()3)  alkyl-pyr- 
idines;  m.  sol.  cold  water,  si.  sol.  hot  water. 
Yields  on  oxidation  a  pyridine  dicarboxylic  acid 
[315°]. 

Salts.— B'Jl.PtCl,.  [250°].  Dark-red 
needles  and  plates,  si.  sol.  water. — B'HAuClj. 
[149°].  Yellow  needles,  si.  sol.  water. — Mercury 
double  chloride.  [17G  ].  Long  needles,  si. 
Bol.  cold  water. 

(a3')-Di-niethyl-pyridine  N<^^y^(J,j^^CH. 

Yot.  III. 


(1G2°-1CG°).    Occurs  in  coal-tar  (Lunge  a.  Bo- 
senberg,  B.  20,  134).    Y'ields  isocinchoineronio 
(pyridine  dicarboxylic)  acid  on  oxidation, 
(or) -Di-methyl-pyridine  tetrahydride  ? 

CJI,3N  i.e.  NMe<^g^-^^^>CH2.  Formed, 

together  with  MeCl,  hydrocarbons,  methylamine, 
NHj,  and  other  bases,  by  heating  anhydro-ecgo- 
nine  with  cone.  HClAq  (Einhorn,  B.  22,  13G2). 
Oil.  When  heated  with  cone.  HClAq  at  280°  it 
yields  a  mixture  of  bases  which  appear  to  yield 
methyl-pyridine  when  distilled  over  zinc-dust. — 
B'HAuClj.  [212°].  Small  needles,  m.  sol.  water. 
— B'C,H,(NO,,)  ,OH.  Long  needles,  v.  si.  sol.  hot 
water.  —  "B'HCl  :  very  hygroscopic. 

Di-methyl-pyridine  of  bone  oil  (15G''-159°)  is 
a  mixture  of  (a7)-di-methyl-pyridine,  (a/3')-di- 
metliyl-pyridine,  (/3)-ethyl-pyridine,  and  (7)- 
ethyl-pyridine.  The  existence  of  these  bases  is 
shown  by  the  production  of  the  corresponding 
pyridine  di-  and  mono-  carboxylic  acids  on  oxi- 
dation by  KMnO,,  (Weidel  a.  Herzig,  M.  1,  1 ; 
Wcidel  a.  Pick,  M.  5,  G58  ;  cf.  Anderson,  A.  80, 
5).  Bone  oil  also  contains  (aa)-di-methyl-pyr- 
idine  {v.  snprn).  Greville  Williams  (C.  J.  7,  97  ; 
Pr.  13,  311)  obtained  a  lutidine  from  coal-tar; 
this  has  since  been  shown  to  contain  (aa),  (ay), 
and  (a^)  di-methyl-pyridines  (v.  supra).  Oechs- 
ner  de  Coninck  (Dl.  [2]  41,  249)  found  (7)-ethyl- 
pyridine  (154°)  in  coal  tar.  Lutidincs  have  also 
been  obtained  by  distilling  the  bituminous  shale 
of  Dorsetshire  (Williams)  and  peat  (Church  a. 
Owen,  P.  M.  [4]  20,  110).  Among  the  products 
obtained  by  distilling  cinchonine  with  KOH 
Oechsner  de  Coninck  (C.  R.  91,  29G)  obtained  a 
lutidine  (1G5°),  V.D.  3-8  (calc.  8-7)  ;  S.G.  -959, 
which  formed  a  deliquescent  crystalline  hydro- 
chloride and  a  platinochloride  B'.^H.PtCl,;  crystal- 
lising in  orange-red  needles,  converted  by  boiling 
water  into  B'.d'tCl^  crystallising  in  yellow  needles. 
When  brucine  is  distilled  with  KOH  it  yields  a 
lutidine  (1G()°)  whence  B'.,H„PtCl„  [180°]  and 
B'.PtCl^  [205°]  (Oechsner  de  Coninck,  C.  R.  95, 
298  ;  9G,  437).  Lutidine  aurochloride  B'HAuCl, 
is  decomposed  on  boiling  with  water,  yielding 
first  thin  red  plates  of  B  nAuCl|B',_,AuCl.„  and 
then  a  red  crystalline  pp.  B'nAuClj  (0.  de  Co- 
ninck, £7.  [2J  34,  (13 1). 

Di-methyl-pyridine  dihydride  C^HnN.  (199°). 
V.D.  3-3.  Occurs  in  cod-liver  oil  (Gautier  a. 
Mourgues,  C.  R.  107,  111;  Bl.  [3]  2,  213).  Co- 
lourless strongly  alkaline  and  caustic  oil;  absorbs 
COo  from  the  air.  Poisonous.  Its  salts  taste 
bitter.  Oxidised  by  boiling  aqueous  KMnO,  to 
methyl-pyridine  carboxylic  acid  and  a  little  pyr- 
idine carboxylic  acid. 

Salts. —  "B'HCl:  confused  needles,  v.  sol. 
water.— "B'HNO.,.  Eeduces  AgXO^.—  B'.JI.SO,. 
Groups  of  deliques'cent  needles. — B'.^HJ^tCl^. 
Lozenge-shaped  plates,  loses  HCl  on  boiling  with 
water. 

Mcthylo-iodidc  B'Mel.  Colourless  needles, 
sol.  water  and  alcohol.  Yields  a  tri-methyl- 
pyridine  dihydride  on  treatment  with  potash. 

Di-methyl-pyridine  hexahydride.  Mcthxjlo- 
I'ofZirfc  C,H|,NMeL  [192°].  Formed  by  heating 
(3)-pyridine  hexahydride  with  Mel  and  MeOH  at 
100°  (Hesekiel,  B.  is,  3099  ;  A.  247,  G9).  Needles 
(from  acetone).  Not  decomposed  by  aqueoua 
KOH.  Yields  (G;H|,NMeCl)  PtClj,  an  orange 
crystalline  pp.  turned  black  at  234°. 
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{s}  Tri-methyl-pyridine  C,n,|N  i.e. 

N<^jj^:^^^CMe.   {y).Collidine.   (172°  cor.) 

(H. ;  M.)';  (1G8°)  (D.).  S.G.  1^  -917  (11.) ;  -922 
(M.) ;  3  -9312  (D.).  Occurs  in  coal-tar,  from 
which  it  may  be  obtained  by  fractional  distilla- 
tion followed  by  ppn.  of  the  bases  by  K|FeCyg 
(Mohler,  B.  21,  1011).  Formed  by  heating  with 
quicklime  the  potassium  salt  of  its  dicarboxylic 
acid,  which  is  obtained  by  the  action  of  nitrous 
acid  on  its  dihydvide  produced  from  acetoacetic 
ether  and  aldehyde-ammonia  (Hantzseh,  A.  215, 
32).  Formed  also  by  heating  acetone  with 
NH,C1  for  3  days  at  2G.5°,  CH,  being  evolved 
(Riohm,  A.  238,  IG),  and  by  heating  acetone  with 
aldehyde-ammonia  for  10  hours  at  200°  (Diu-- 
kopf,  B.  21,  2713). 

Properties. — Liquid  which  turns  brown  in  the 
air.  More  than  8  times  as  soluble  in  water  as 
aldehyde-collidine.  Less  soluble  in  hot  than  in 
cold  water.  It  differs  also  from  aldehyde-colli- 
dine in  giving  a  pp.  with  AgNO^,  an  orange  crys- 
talline pp.  with  CrOj,  and  an  aurochloride  that 
melts  under  water.    It  is  oxidised  by  KMnO^  to 

C(CO  H)'cH^'^^®  ^'^'^  uvitonio  acid. 
Bromine  added  to  its  solution  in  CS.,  forms  un- 
stable orange  crystals  of  C^HnNBr^  (Pfeiffer,  B. 
20,  1344). 

Salts. — B'HCl.  Slender,  non-deliquescent 
needles. — B'.,H.,PtCl6:  yellow  crystalline  pp. — 
B'HAuCl,.  '[113°]  (H.);  [115°]  (M.) ;  [10G=] 
(D.).  Needles  (from  hot  water).— B'HHg.Cl^. 
[155°].  —  B'HL  —  »B'HN03  [above  300°].— 
I5'.,H^Cr.,0-.  Yellow  prisms,  decomposing  at 
190°.— 'B',R,SO.,.  [203°].— Picrate.  [156°] 
(M.).  Silky  yellow  needles,  si.  sol.  water,  v.  sol. 
alcohol. 

Beference. — Di-BnoMO-Tnr-METnTi,-PTi!iDiNT:. 

Tri-methyl-pyridine  dihydride  C^Hi^N.  Di- 
hydro-collidinc.  (17o°-180°).  Formed  by 
heating  its  dicarboxylic  ether  (obtained  from 
aldehyde-ammonia  and  acetoacetic  ether)  with 
dilute  HClAq  at  130°  (Hantzseh,  A.  215,  44). 
Pungent  oil  with  alkaloidal  smell.  Alkaline  to 
litmus,  V.  sol.  cold  water.  Precipitates  the 
hydroxides  of  Mg,  Zn,  and  Fe  from  solutions  of 
their  salts. — B'.,H.,PtCl,..  Minute  needles  which 
blacken  at  200°.— B'Hl'. 

Polymeride  CjbHo.No.  TetralujdrodicolUd- 
inc.  (255°-260°).  Formed  at  the  same  time 
as  the  preceding.  —  OjoHo^N.JI.PtCl^.  — 
C„H„,N,ni. 

s-Tri-methyl-pyridine  hexahydride  CgHuN 

i.e.    NH<^^^jJjg  Qjj'/'CHMe.  Copcllidine. 

(14G°).  S.G.  J  -8475.  Formed  by  reducing 
s -tri-methyl-pyridine  in  alcoholic  solution  with 
sodium  (Jaeckle,  A.  24G,  43).  Formed  also, 
together  with  s-tri-methyl-pyridine,  by  heating 
acetone  with  aldehyde-ammonia  at  200°  (Diir- 
kopf,  B.  21,  2715).  Liquid,  smelling  like  piper- 
idine,  si.  sol.  water,  miscible  with  alcohol  and 
ether.  Unlike  s-tri-methyl-pyridine  it  gives  a 
brownish-black  pp.  with  Hg.,(N03)o.  Gives  no 
pps.  with  HgCl._,  or  picric  acid. 

Salts. — B'HCl.  Needles  or  prisms,  v.  e. 
sol.  water  and  alcohol.— B'HBr.-B'.H^PtCl^. 
[205°]  (J.) ;  [244°]  (D.). 

Isomerides  of  tri-methyl-pyridine  v-MethyIi- 
ethyl-pyhidine,  where  (a)-  and  (&)■  collidines, 


aldehyde-collidine  and  other  isomerides  ara 
described. 

A  collidine  dihydride  C^H.^N,  (210°),  S.G.  e 
1'029,  is  contained  in  putrid  horseflesh  and 
putrid  beef,  and  forms  a  crystalline  hydro- 
chloride and  platinochloride  (Gautier,  Bl.  [2J 
48,  12). 

Tetra-methyl-pyridine  dihydride  CgHi^N  i.e. 

■NH<^g®;^^^^>CMe.         DiJujd?  ■oparvoUne. 

(159°).  formed  by  heating  potassium  pyrrole 
carboxylate  with  Mel  and  MeOH  at  120°  (Ciami- 
cian  a.  Anderlini,  B.  21,  28G2).  Basic  liquid. — 
B'HAuCl^.    [110°].    Yellow  needles. 

Tetra-methyl-pyridine  hexahydride  CjHjaN 

i.e.    NH<[^^j^''*^^'^^jj^^CHMe.  Parpevoline 

(151°).  Obtained  by  reducing  the  preceding  in 
alcoholic  solution  with  sodium  (C.a.  A.).  Liquid, 
smelling  like  pyridine.  Does  not  turn  brown  in 
air.— B'HAuClj.    [119°].    Yellow  needles. 

Methylo-iodideB'Uel.  [262°].  Prisms, 
V.  sol.  water,  insol.  ether. 

A  parvoline  C^Hi^N  (c.  200°)  is  present 
among  the  products  of  the  fiutrefaction  of  horse- 
flesh (Gautier,  Bl.  [2]  48,  11).  It  is  an  oil  which 
resinifies  in  the  air,  and  forms  a  flesh-coloured 
platinochloride. 

A  parvoline  Cf,H,3N  (188°)  occurs  among  the 
bases  obtained  by  distilling  cinchonine  with 
KOH  (0.  de  Coninok,  C.  B.  91,  296). 

Penta-methyl-pyridine   dihydride  C,„HijN 

i.e.  NMe<^^°-^j^g>CMe.    (189°);  (46°  at 

7  mm.).  Prepared  by  heating  v-methyl-pyrrole 
with  Mel,  K„CO„  and  methyl  alcohol  at  140° 
(Ciamician  a.  Anderlini,  Bend.  Accad.  Line.  [4] 
203;  B.  21,  2863;  22,  658).  Formed  also  by 
heating  tetra-methyl-pyridine  dihydride  with 
Mel  (Anderlini,  B.  22,  2507).  Oil,  with  strong 
alkaline  reaction.— B'HAuClj.  [100°].  Yellow 
needles.  Reacts  energetically  with  Mel,  form- 
ing an  oily  product,  whence  successive  treat- 
ment with  AgCl  and  AuClj  yields  C|.JIj,NHAuClj, 
which  crystallises  in  thin  golden-yellow  needles 
[100°]. 

METHYL-PYEIDINE  CARBOXYLIC  ACID 
CjH.NOo  i.e.  N^^^'^i^^^C.CO.H.  Picoline 

carhoxrjlic  acid.  Formed  by  heating  methyl- 
pyridine  dicarboxylic  (uvitonic)  acid  at  275° 
(i3ottinger,  B.  14,  07  ;  17,  92).  Trimetric  crys- 
tals  (containing  aq),  sol.  hot,  si.  sol.  cold,  water 
and  alcohol,  nearly  insol.  ether.  Sublimes 
without  melting.  Forms  salts  both  with  acids 
and  bases.  Yields  on  oxidation  with  KMnO^ 
pyridine  dicarboxylic  (lutidinic)  acid. 

Salts.— HA'HCl:  prisms.  —  BaA'„llaq: 
very  soluble  needles. — CaA'jaq:  very  soluble 
four-sided  colourless  prisms. — CuA'jaq:  blue 
pp. — "AgA':  white  pp. 

Methyl -pyridine  carboxylic  acid  C,H,NOa  i.e. 
:CH.C(C02H)^^jjg_   ^„nonicotinic  acid. 

Mcthyl-carbopyridic  acid.  [212°].  Obtained 
by  heatingmethyl-pyridine  dicarboxylic  (methyl- 
quinolinic)  acicl  at  170°,  or  by  warming  it  with 
HOAc  (Hoogewerff  a.  Van  Dorp,  B.  T.  C.  2,  21). 
Formed  also  by  the  slow  oxidation  of  (3)-col- 
lidine  by  KMnO^  (0.  dc  Coninck,  A.  Ch.  [5]  27, 
493;  Bl.  [2]  43,  107).    Needles,  v.  sol.  hot 
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water.  Oxidised  by  lOInO,  to  pyridine  dicarb- 
oxylic  (cinchomcronic)  acid. 

Salts.— KA':  small  plates. — CuA'.. :  small 
blue  crystals.— AgA' :  needles.- HA'IiCi :  small 
prisms.  —  (HA'),,H^PtCl^  :  orange  prisms.  — 
lIA'HAuClj :  yellow  needles. 

(o)-Methyl-pyridine  (/3)-carboxylio  acid 
//CMe.CII^. 

C,H,NOj  i.e.  Nf  ^CH   .  [207']. 

\CH  :C  /CO.PI 
Formed  by  oxidising  (a)-methyl-(8')-etliyl-pyr- 
idine  (aldehyde-collidine)  with  a  2  p.c.  solution 
of  KMnO,,  allowing  the  mixture  to  stand  for  -18 
hours,  and  then  heating  to  G0°.  The  filtrate 
from  MnO^,  is  neutralised  by  H.SOj  and  evapo- 
rated, the  residue  is  extracted  with  alcohol  and 
the  acid  purified  by  moans  of  its  silver  salt 
(l)iirkopf,  B.  18,  3132;  Ladcnburg,  A.  217,  43). 
Prisms,  v.  e.  sol.  water  and  alcohol.  On  distil- 
lation with  lime  it  yields  (a)-methyl-pyridine 
(128°).  KMnO,  oxidises  it  to  pyridine  dicarb- 
oxylic  (isocinchomeronic)  acid. 

Salts.— (HA'),H,l'tCl,.  [210°].  Aggregates 
ot  needles,  v.  sol.  water,  insol.  ether-alcohol. — 
(Cu.i'.JXu(OAc).,.  Crystalline  powder,  formed 
by  boiling  a  solution  of  the  acid  with  cuprio 
acetate.  The  silver  salt  is  amorphous.  The 
aurochloride  forms  yellow  needles  [c.  202°]. 

Methyl  pyridine  carboxylic  acid  C;H,NO^,t.c. 

^'"^CII^'^^^  CH^^-^^^  [c-2t^0°]-  Formed 
in  small  quantity,  together  with  pyridine  (17)- 
di-carboxylic  acid,  by  oxidising  (oyj-di-methyl- 
pyridinc  with  K^rnO^  (Bacher,  B.  21,  3080). 
Plates  (from  alcohol),  v.  e.  sol.  water.  It  is 
possibly  identical  with  the  isomeride  described 
by  Buttinger  (y.  sujira). 

(;8)-Methyl-pyridine  (5') -carboxylic  acid 

N<CH:C?CO,H)>Cn.     [21G°].     Formed  by 

heating  ()3) -methyl -pyridine  (ctj3')-dicarboxylic 
acid  with  IIOAc  and  Ac.O  at  22.5°  (Diirkopf  a. 
(rottsch,  B.  23,  1113).  White  mass,  m.  sol. 
water.  Its  aqueous  solution  is  not  coloured  by 
FcSO,. 

Methyl-pyridine  dicarboxylic  acid 

C,II,NO^  i.e.  ^^^c^co^.^^y^CCO.-a.  Uvi- 

tonic  acid.  [271°].  Formed  by  the  action  of 
ammonia  on  pyruvic  acid  (Bottingcr,  A.  188, 
330;  208,  138 ;"  J5.  13,  2032;  10,  3.5;  17,  111). 
Formed  also  by  oxidising  s-tri-mothyl-pyridine, 

or  di-methyl-cthyl-pyridine,  N<^Q^j^;Qg^CEt, 

with  KMnO,  (.\ltar,  A.  237,  191 ;  Durkopf,  B.  21, 
2717).  Minute  six-sided  trimetric  plates  (Fried- 
liinde'-,  J.  1882,  307),  v.  si.  sol.  cold,  si.  sol.  hot, 
water,  m.  sol.  NH.Aq  and  HCL\q,  v.  sol.  aniline, 
phenol,  HO.\.c,  and  glycerin,  si.  sol.  isoamyl  alco- 
hol and  chloroform, insol.  benzene  andCS.^.  Gives 
a  violet-red  colour  with  FeSO,.  It  is  a  powerful 
luitiseptic.  Yields  (a)-methyl-pyridine  on  distil- 
lation with  lime.    Split  up  by  heat  into  CO^ 

and  N<^^j|°;^||^C.CO,H.     Alkaline  KMnO^ 

oxidises  it  to  pyridine  tricarboxylic  acid.  Brom- 
in(!-water  forms  bromoform,  COj,  and  formic 
acid. 

Salts.— (Nn,)nA" :     powder.— CaA"  Gaq  : 

amorphous.— Ca.\"  laq :     prisms. — BaA"  2aq : 


slender  needles.— CuA"  4aq.— Cu,(OH) ,AV'  9aq; 
'Pb.\"  :  dense  pp.— AgA" aq  :  gelatinous  pp. 
Methyl-pyridine  di-carboxylic  acid 

CJLNO,     i.e.  N<^gWHCO^n)^cM.^ 

Methijl-qninolinic  acid.  [c.  183°].  S. -81  at  IC. 
Formed  by  the  oxidation  of  (P;/.  l)-methjl. 
quinoline  (Icpidine)  (1  pt.)  by  KMnOj  (7s  pts.) 
(Konigs,  B.  12,  983;  11,  103;  Hoogewerif  a. 
Van  Dorp,  R.  T.  C.  2, 15  ;  B.  13,  1039  ;  14,  015). 
Tables  or  prisms,  sol.  hot,  sl.  sol.  cold,  water,  si. 
sol.  alcohol,  ether,  and  benzene.  Decomposes 
on  fusion  into  C0_.  and  methyl-pyridine  carb- 
oxylic acid  [210^],  which  on  further  oxidation 
yields  cinchomcronic  acid.  KMnO.,  oxidises  it 
to  pyridine  (a)-tricarboxylic  acid.  The  aqucou.=5 
solution  of  the  acid  gives  pps.  with  the  acetates 
of  Pb,  Ba,  and  Cu,  and  a  yellow  colour  with 
FeSO,. 

Salts.— KIIA"  2.iq:  needles. -KHA"  3aq.— 
Ag.A"aq :  cry.stalline  powder. 

Methyl-pyridine  dicarboxylic  acid  0^11, N04 

i.e.  N<^j{*:'^'|qq-j^|>CH.  MetJnjl-dinicotinic 

acid.  [215°-250°J.  Formed  from  mothyl-pyridino 

tricarboxylic  acid  N<^|'J^q— [^(COj^j^CH 

by  heating  at  150°  (Weber,  A.  211,  9).  Spherical 
groups  of  needles  (containing  aq),  sl.  sol.  cold 
water.  KMnO,  oxidises  it  to  a  pyridine  tricarb- 
oxylic acid. — II.i'HClaq:  transparent ellorescent 
crystals. — PbA"  2aq  :  crystalline  pp. 
Methyl-pyridine  dicarboxylic  acid 

T.-  .CH  CMe      5.  ^t:t  „- 

^<C(CO,H):C(CO.,H)>^^  °' 

,    N<clSS!)S!°>Cn.  [223°]. 

Obtained  by  oxidising  the  di-methyl-cthyl-pyrid- 
ine, which  is  formed  by  the  action  of  NH.,  on 
Ijropionic  aldehyde  (Diirkopf  a.  Gottsch,  B.  23, 
088,  1110),  and  by  the  action  of  paraldehyde 
on  propionic  aldehyde-ammonia  (Diirkopf  a. 
Schlau-k,  B.  21,  831).  White  powder  (from  hot 
water).  The  K,  Ag,  and  Ca  salts  are  sl.  sol. 
water. 

Methyl-pyridiue  hexahydride  dicarboxylic 
CU..  CII.,.CH, 


acid  CJI.jNO,  i.e.  NH 


\cMe(CO,n).cn.co.,n 

[127°].  Cincholcuponic  acid.  A  product  of  the 
oxidation  of  cinchonine  by  chromic  acid  mix- 
ture (Skraup,  21. 9, 780).  Prisms  (containing  aq) ; 
v.  e.  sol.  water,  insol.  alcohol  and  ether.  Ac.^O 
at  125°  forms  an  amorphous  acetyl  derivative 
G^H,.,AcNO,,.  Distillation  of  the  load  salt  over 
zinc-dust  yields  a  small  quantity  of  pyridine. 

Salts. — PbA":  powder,  v.  e.  sol.  water. — 
H.,A"HC1.  [194°].  Trimetric  crystals,  [oj^^ 
31-1°  at  1S-1\ 

Nitrosamine  C,H,2(N0)N0,.  [103°].  Tri- 
metric crystals,  sl.  sol.  cold  water,  m.  sol.  alco- 
hol. Warm  cone.  IIClAq  reproduces  C.,H|,N0| 
and  nitrous  acid. — Ba.i"  (at  115°).  Deliquescent 
amorphous  powder,  in  sol.  alcohol. 

In  the  preparation  of  cincholcuponic  acid  a 
base  called  cincholeupone  C„H,.NO.,  is  also 
formed.  It  yields  cincholcuponic  acid  on  oxida- 
tion with  chromic  acid  mixture,  and  ethyl- 
pyridine  on  distillation  over  red-hot  zinc-dust. 
It  forms  the  salts  (C„H,-N0.,)HC1  [200°], 
B  JI  PtCl,  S^aq  and  B'HAuCl,  [203°],  an  acetyl 
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derivative  C„n,„AcN02  [121°],  and  a  nitrosamine 
C„H,„(N0)N02  [84-]. 

Methyl-pyridine  tricarboxylin  acid  CaHiNOg 

N<qio':i^c(CO.>l)>CH-  ^220°].  Formed 

by  oxidising  N<^jjg:g|^Q-^|>CH  with  KMnOj 

(Weber,  A.  211,  G).  Splierical  aggregates  (con- 
taining aq).  At  1.50°  it  slowly  gives  oH  CO^, 
yielding  methyl-pyridine  dicarboxylio  acid 
[215°-250°].— KH,A"'„  Gaq  :  spherical  aggre- 
gates.— AgHjA'"  2aq  :  needles  (from  hot  water). 

Methyl-pyridine  tricarboxylic  acid 
^^CgO,H).C(CO,H)^^.^jg_  2fethyl-carbo- 

dinicotinic  acid.  Formed  by  the  oxidation  of 
(a7)-di-metliyl-pyi-idine  dicarboxylio  acid  by 
KMnOj  (Weber,  A.  241,  25).  Needles  (contain- 
ing aq)  or  prisms  (containing  2aq).  Less  soluble 
in  water  than  the  preceding  acid.  Turns  yellow 
at  206°,  and  completely  decomposes  at  260°. 
FeS04  colours  its  solutions  deep  red.  The  cal- 
cium salt  yields  (7)-methyl-pyridine  on  distilla- 
tion. 

Methyl-pyridine  tricarboxylic  acid 

^^<C(S  H)=Ch'^^>'^^^^-  P'^'^o^"'^  tricarb. 
oxylic  acid.  [238°].  Formed  by  the  oxidation 
of  rtavenol  (1  mol.)  with  KMnOj  (9  mols.)  (Fischer 
a.  Tiiuber,  B.  I'l,  2926).  Formed  also  by  oxidis- 
ing potassium  tri-methyl-pyridine  carboxylate 
with  aqueous  KMnOj  (Michael,  A.  225,  I40). 
Slender  needles  (from  water).  Does  not  com- 
bine with  acids.  On  further  oxidation  with 
KMnO^  it  yields  pyridine  tetra-carboxylic  acid 
[227°].  FeSO^ colours  its  solution  brownish-red. 

Salts. — BaA":  amorphous  pp. — Ag.A". 

Methyl-pyridine  tetracarboxylic  acid 
C,.H,NO,     i.e.  N<CjCO.H).C(CO,H)^C,,^_ 

[199°].  Obtained  by  boiling  potassium  tri- 
methyl-pyridine  dicarboxylate  with  a  solution 
of  KMnOj  (Hantzsch,  A.  215,  57).  Small  prisms 
(from  water) ;  v.  e.  sol.  water,  m.  sol.  alcohol,  si. 
sol.  ether.  Gives  (7)-picoline  on  distillation  with 
lime.  Its  neutral  salts  crystallise  with  diiliculty. 
Neutral  solutions  give  pps.  with  salts  of  Pb  and 
Ag,  mercurous  salts,  and  Ba(OAc).^,  but  no  pps. 
with  dilute  BaCljOr  with  salts  of  Mg,Zn,  Mn,  Ni,Co, 
and  Cu,  and  mercuric  salts. — K2H^A"4aq  :  large 
trimetric  tables,  v.  sol.  hot  water,  with  acid  re- 
action.— KH3A>v2aq.— Ca;A'^4aq  ;  ppd.  by  add- 
ing NH3  and  CaClj.— MgoA'^Caq. 

Di-methyl-pyridine  carboxylic  acid 

CANO2  i.e.  N<^^g^^'^^^>CMe.  Zutidine 

carboxylic  acid.  Obtained  by  saponifying  with 
alcoholic  potash  its  ether,  which  is  formed  by 
adding  acetic  aldehyde  (50  pts.)  to  a  mixture 
of  aceto-acetic  ether  (130  pts.)  and  aldehyde- 
ammonia  (61  pts.)  ;  the  reaction,  which  sets  in 
at  once,  being  completed  by  heating  to  100° 
(Michael,  B.  18,  2020).  Transparent  prisms 
(containing  2  aq) ;  v.  sol.  water  and  alcohol. 
Gives  (a7)-Iutidine  on  distillation  with  lime.  On 
oxidation  with  KMnOj  it  yields  pyridine  dicarb- 
oxylic  (carbocinchomeronic)  acid. 

Salts. — HA'HCl.  [16G°].  Large  prisms  or 
thick  tables.  —  (HA'),H,PtCl,2aq.  [21G°J. 
Eeddish -yellow  prisms. 

Ethyl  ether 'EtA.'.  (24G°uncor.).  Yellowish 


oil,  not  volatile  with  steam. — (EtA).^H.PtCl^. 
[191°].  Thin  yellow  pointed  prisms  ;  v.  si.  sol. 
water  and  strong  alcohol. 

Di-methyl-pyridine  carboxylic  acid 

■^"^cj^CO  11)-  CH^^'''^^'  '  ""^"'y^  -picoUnie 
acid.  [153°].  Formed  by  oxidising  s-tri-methyl- 
pyridine  with  KMnO^  (Altar,  A.  237,  183). 
Small  crystals  ;  v.  e.  sol.  water  and  alcohol, 
m.  sol.  ether.  Yields  (a7)-di-methyl-pyridine 
on  distillation  with  lime.  Its  metallic  salts  are 
v.  sol.  water. — B'HCl  aq  :  minute  white  needles, 
V.  e.  sol.  water.  —  B'^H^PtCl^  4EtOH.  [221°J. 
Prisms. 

Di-methyl-pyridine  carboxylic  acid 

^^CMe-C  (CO^H)^*^'^'  '  ■"''^^''■i/^  ■  nicotinic 
acid.  [1G0°].  Prepared  by  distilling  the  mono- 
ethylic  ether  of  di-methyl-pyridine  dicarboxylio 

acid         jjgi^lgQ^gj^CH  (Weiss,  B.  19, 1308). 

Needles    (containing  |aq)  ;    v.  e.  sol.  water. 
Oxidised  by  KMn04  to  the  corresponding  pyr- 
idine tricarboxylic  acid. — AgA'. — HA'HCl:  small 
prisms. —  (HA').,H,>PtC1^2aq  :  orange  needles. 
Di-methyl-pyridine  carboxylic  acid 

N<c;C^:CMe>CH.    [151°].    Formed  by 

oxidising  the  parvoline  obtained  from  propionic 
aldehyde  and  Nil,,  (Diirkopf  a.  Gottsch,  B.  23, 
G87;  1110).— (HA'),,H,PtClsEtOH.  V.  sol.  water, 
si.  sol.  alcohol.    Decomposes  at  260°. 

Di-methyl-pyridine  carboxylic  acid 
CjHjMejN.COjH.  Formed  by  saponifying,  by 
alcoholic  jjotash,  its  ethyl  ether,  which  is  pro- 
duced from  acetoacetic  ether  (30  g.)  by  heating 
with  formic  aldehyde  (5  g.)  and  ZnCl.^  (30  g.)  for 
12  hours  at  100^  (Canzoneri  a.  Spica,  G.  14,449). 
Silky  needles;  v.  e.  sol.  water.— HA'HCl  aq. 
[220°].  Transparent  rhombohedra  (from 
water). — (HA'),,H.,PtCl„ :  red  crysta's. 

Ethyl  ctllcr  Y.tK'.  (260^).  Oil. 

Di-methyl-pyiidine  dicarboxylio  acid 

C„H„NO,  i.e.  ^<fi^:S§S>M)>^^^- 
meihyl-di-nicotinic  acid.  [258°].  Obtained  by 
heating  (07) -di-methyl-pyridine  tricarboxylic 
acid  at  175°  (Weber,  A.  241,  20).  Formed  also 
by  oxidation  of  the  corresponding  tetra-methyl- 
pyridine  (Durkopf  a.  Gottsch,  B.  23,  1112). 
Needles  (containing  2  aq  (W.)  or  anhydrous  (D. 
a.  G.).  Its  solution  is  not  coloured  by  FeSOj. — 
PbA"  :  gelatinous  pp.,  becoming  crystalline  on 
boiling.— H.A"HC1  aq :  slender  needles,  decom- 
posed by  water.— (H.A")2H2PtCl6 :  orange  tables, 
melting  above  300°. 

Di-methyl-pyridine  dicarboxylio  aoid 

N<cSo:ii;^ofH>CMeor 

N<qCO?i[)?-iS>CMe.  [245°]. 

Formed  by  oxidising  s-tri-methyl-pyridine  carb- 
oxylic acid  in  neutral  solution  with  KMnO, 
(Michael,  A.  225,  137).    Prisms  (from  water). — 
CaA".— MgA"  3aq.— (H,A"HCl),PtCl6  Caq. 
Di-methyUpyridine  dicarboxylio  acid 

^•^CMe-C(CO  H)^*-'^-  -^"^''^"'^ dicarboxylio 
acid.  Formed  by  saponifying  with  alcoholio 
potash  its  ether,  which  is  produced  by  passing 
nitrous  aoid  gas  into  di-methyl-isopropyl  dicarb- 
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oxylic  ctlicr  in  alcohol  (Engclmann,  A.  231,  50). 
lis  L-tlier  is  also  one  of  the  products  of  the  action 
of  acctoacetic  ether  on  hexaniethylene  tetramine 
at  170°  (Griess,  B.  21,  2740).  The  same  ether 
appears  to  be  formed  by  oxidising  with  nitrous 
acid  gas  the  pi'oduct  obtained  by  the  action  of 
plicnyl-acetic  aldehyde  on  aceto-acetic  etlier  and 
ammonia  (Jeaurenaud,  B.  21,  1784).  Slender 
needles  (containing  iaq).  Melts  at  a  very  high 
temperature.  V.  si.  sol.  cold  water,  alcohol,  and 
ether.  KMnO,  oxidises  it  to  pyridine  tetra- 
carboxylic  acid.  On  distillation  it  yields  CO^ 
and  di-methyl-pyridinc  carboxylic  acid.  Distil- 
lation over  CaO  yields  (aa)-di-methyl-pyridine. 

Salts. — BaA"  2  aq. — PbA"  2aq  :  amorphous 
pp.  changing  to  stout  prisms. — H,A"HC1  2aq  : 
prisms. 

Mono-cthyl-clhcr  EtHA".  [131°].  Ob- 
tained by  decomposing  the  di-othyl  ether  (1  mol.) 
with  alcoholic  KOH  (1  mol.)  '(Weiss,  B.  19, 
1308).  Needles  (from  w^ater).  Its  neutral  solu- 
tion is  ppd.  by  salts  of  Ag,  Hg,  and  Cu. — 
EtHA"HCl  2aq.    [90°].    Needles  (from  water). 

Diethijl  ether  EtA".  [72^].  (302').  Long 
white  needles. — Et,A"IlAuCl.| :  v.  e.  sol.  alcohol. 

Di-methvl-pyridine  dicarboxylic  ether  di- 
hydride  C,H,NMe,,(CO,Et),.  [170'=].  Formed 
by  heating  acetoacetic  etlier  (20  g.)  with  ZnCl._, 
(20  g.)  and  hexaniethylene  tetramine  (4  g.)  at 
100°  (Griess  a.  Harrow,  B.  21,  2740).  Four- 
sided  plates  or  needles,  almost  insol.  water,  si. 
sol.  cold  alcohol  and  ether,  v.  sol.  chloroform. 
By  treatment  with  nitrous  acid,  or  even  by 
solution  in  hot  dilute  HCl,  it  is  oxidised  to 
C,HNMe,(CO,,Et),. 

Di-methyl-pyridine  tricarboxylic  acid 
C,JI„NO,  i...  N<CJJ,^C(CO,H)^^,^^_ 

tidiiie  tricarboxylic  acid.  Diinethylcarhodini- 
cotinic  acid.  [212°].  Formed  by  oxidation  of 
potassium  tri-niethyl-pyridine  dicarboxylate  w'ith 
KMnO,  in  a  solution  kept  neutral  by  COj 
(Hantzsch,  A.  215,  52;  Weber,  A.  241,  20). 
Crystallises  from  water  in  hard  crusts  composed 
of  rliombohedra  (containing  2aq).  Split  up  by 
heat  into  C0._,  and  (ayj-di-mcthyl-pyridine  di- 
carboxylic acid.  Yields  (a7)-di-metliyl-pyridine 
on  distillation  witli  lime.  Its  neutral  solutions 
give  no  pps.  with  salts  of  Cn,  Ag,  or  I'll,  nor 
with  FeClj,  but  with  Hg(N03),  a  pp.  soluble  in 
hot  water. 

Salts.  —  Kn,,A"'2aq.  —  Ba.A'"., 8  (?)  aq  : 
minute  needles. — Mg,A"'„  lOaq.  — CajA'".,  8aq. — 
Ag,.\"'. 

Di-methyl-pyridine  tricarboxylic  acid 

■  ^<CM:;c1co:H)>C.CO,H.     S.  -178  at  8°. 

Formed  by  oxidising  potassium  styryl-di-methyl- 
livridine  dicarboxylate  with  cold  aijueous  KMnO, 
( Epstein,  .(4.  231,  11).  Crystallises  from  water 
in  prisms  (containing  aq) ;  almost  insol.  water, 
alcohol,  ether,  benzene,  and  chloroform.  Turns 
brown  at  about  220°  but  decomposes  without 
melting.  Gives  (aa)-di-iiietliyl-pyridine  on  dis- 
tillation with  lime.  A  solution  of  its  ammonium 
salt  gives  pps.  with  CaCl..,  CdSO,,  Hg.,(N0..)., 
AgNO,,  SnCl,,  rb(0Ac)_„  and  Bi(N0,)3,  but  not 
with  BaCl.,,  RIgSO,,  RlnSO,,  and  alum,  nor,  in 
the  cold,  with  ZnSO^  or  CuSO^.  FeCI^  gives  a 
reddish  colour. 

Salts. — Il3A"'IICl:  needles,  decomposed  by 


water  and  by  alcohol.  —  Pb3A"'.,Caq.  — 
Cu(NII,)A"'4nq.- Ag,A"'3aq. 

Tri-methyl-pyridine  carboxylic  acid 

C„II„NO,t.c.  N<^J{^-^^^|>CMc.  Collidine 

carboxylic  acid.  [155°].  Obtained  by  saponi' 
fying  with  alcoholic  potash  its  ethyl  ether,  which 
is  obtained  by  passing  nitrous  acid  into  its  di- 
liydride  (Hantzscli,  A.  215,  42)  and  by  heating 
the  mono-ethyl  ether  of  tri-methyl-pyridine  di- 
carboxylic acid  (Michael,  A.  225, 131).  Crystal- 
lises from  water  in  short  needles  or  cubes  (con- 
taining 2aq).  Melts  at  110^  when  hydrated,  or 
155°  when  anhydrous.  On  oxidation  with 
KMnO,  it  yields  di-methyl-pyridine  dicarboxylic 
acid,  methyl-pyridine  tricarboxylic  acid,  and 
pyridine  tetracarboxylic  acid. 

Salts. —  KA' :  needles  (from  alcohol). — 
Ca.\'.,  aq.  —  HA'HCl :  needles  or  prisms.- — • 
(IlA'').,H..rtCl,aq. 

Ethyl  ether  EtA'.  (250°).  S.G.  i?  1-0315. 
Liquid,  v.  sol.  ether,  alcohol,  benzene,  and 
chloroform,  insol.  water,  sol.  dilute  acids. — ■ 
(EtA'),H,PtCl,;.  [193°].  Frisms  (from  alcohol). 
— EtA'Mel.  [128^].  Needles,  v.  sol.  water  and 
alcohol,  insol.  ether.  With  Ag.,0  it  yields  crys- 
talline C|„H,3N0.,  3aq,  whence  C,„H,3N0„HC1  aq 
(Hantzsch,  B.  19',  35). 

Tri-methyl-pyridine  dihydride  carboxylic 
ether  CjH,NMe,.CO,Et.  I'ormed  by  warming 
C,H„NMe,(CO„Et).,  with  IIClAq  (of  25  p.c.)  at 
100°  (Hantzsch,  A.  215,  40).  Feebly  basic  oil.— 
(HA')._,H._,PtCly :  minute  needles. 

Tri-methyl-pyridine  dicarboxylic  acid 

C,„H„NO,  i.e.  N<^j;^:^}^g;gj>CMe. 

Formed  by  saponifying  with  alcoholic  potash  its 
ether,  which  is  obtained  by  the  action  of  nitrous 
acid  gas  and  alcohol  upon  its  dihydride,  which 
is  itself  produced  by  the  action  of  aldehyde- 
ammonia  on  aceto-acetic  ether  (Hantzsch,  A. 
215,  20).  Fluffy  mass  of  needles  (from  hot 
water),  melting  above  300°,  v.  si.  sol.  cold,  v. 
sol.  hot,  water,  v.  si.  sol.  alcohol  and  ether. 
Oxidised  by  KMnO,  to  di-methyl-pyridine  tri- 
carboxylic acid,  methyl-pyridine  tetra-carboxylic 
acid,  and  pyridine  pentacarboxylic  acid.  De- 
composed by  heat  into  CO,^  and  tri-methyl- 
pyridine  carboxylic  acid.  Bromine  acting  on  an 
aqr.eous  solution  of  the  K  salt  yields  di-bromo- 
s-tri-methyl-pyridine.  The  salts  which  it  forma 
with  alkalis  and  alkaline  earths  are  very  solu- 
ble, crystallise  badly,  have  an  alkaline  reaction, 
and  split  up  on  licating  into  s-tri-nietliyl-pyr- 
idine  and  carbonates.  FeCl.,  gives  an  intense 
red  colour  to  a  solution  of  the  K  salt. — K.A". — 
CaA"aii :  needles.  —  BaA"3aq.  —  ]\IgA"2aq. — 
(CuA")  CuO  llaq.  —  Ag.A".  —  H.A"HC1  2aq.  — 
(H„A")  HJHCl,. 

'Di'-mcthyl  ether  Me.A".  [82°].  (286°). 
Formed  by  oxidation  of  its  dihydride  hy  nitrous 
acid  (Hantzsch,  B.  16,  1947).  White  ne3dles, 
v.  sol.  water. — Me.A"HCl  2aq  :  long  glistening 
prisms  melting,  when  anhydrous,  at  142°. — 
(MeA").H,rtCI^.  [200°].  Orange  spangles.— 
Me.A"HAuCI,.  [105°].  Slender  light-yellow 
needles.— 'Me  A"HN03.    [140°].  Prisms. 

Mono-ethyl  ether  EtHA''2aq.  Formed 
from  the  neutral  ether  by  boiling  with  the  cal- 
culated quantity  of  potash  dissolved  in  alcchil. 
Needles  in  radial  groups  (from  alcohol),  v.  sol. 
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water,  v.  si.  sol.  etlicr.  Melts,  when  anlij'drous, 
at  157°.  —  HEtA"IlCl.  [178^].  Cubes.  — 
(EtHA").,HJlCl,2aq:  prisms  (from  cold  water). 
Melts,  when  anhydrous,  at  219°.— I3aEt  A".j3aq. 
—  riaEt2A"2  aq.  —  CaEt.A''.^  3aq  :  needles.  — 
CiiEt.A",,.  —  CdEt,,A",4aq.  —  ZnEt,A"2  5aq. — 
AgllEt^.A".^  aq  :  monoclinic  prisms. 

Di -ethyl  ether  Et.,A".  (308°-310°). 
S.G.  i5  1-087.  Formed  from  its  dihydride 
(v.  infra)  by  treatment  with  HNO;,  or,  better,  by 
alcohol  and  nitrous  acid  gas  (Hantzsch,  A. 
215,  21).  Bright-yellow  viscid  oil  with  faint 
odour  and  burning  taste.  Not  volatile  with 
steam.  It  has  no  action  on  litmus.  It  does  not 
ppt.  metallic  salts.  With  HgCL  it  gives,  only 
after  a  time,  silliy  needles  of  a  double  compound. 
It  dissolves  in  dilute  acids. — Et^A"HCl :  very 
hygroscopic.  —  (Et-,A")..H.,PtCl5  :  rose-coloured 
tables.  [184°].— E't.,A''HNO., :  needles.  [92°]. 
Et,A"ni.  [170°-173°].  Dark  plates,  which 
dissolve  with  rotation  in  cold  water.— Et2A"Hl3: 
violet  pyramids. 

Alethylo-iodide  of  the  diethyl  ether 
Et,.A"iVleI.  [140°].  Formed  by  heating  the 
etlier  with  I\IeI  and  MeOH  at  120°.  Crystalline 
mass,  more  soluble  in  water  or  alcohol  than 
Et._A"HI.  It  is  ppd.  unaltered  from  its  aqueous 
solution  by  NaOH.  Its  aqueous  solution  is  acid 
to  litmus.  It  is  not  atlectcd  by  fuming  HCl  at 
150°  cr  by  alcoholic  NH3  at  150°.  Concentrated 
aqueous  KOH  forms  methyl-di-carbo- 
collidylium  dehydride  C|,H,.)NOj.  This 
substance  crystallises  in  needles,  [92°],  v.  e.  sol. 
alcohol,  V.  si.  sol.  cold  water,  and  distils  with- 
out decomposition  at  a  temperature  far  above 
300°.  It  has  neither  acid  nor  basic  properties. 
When  heated  with  11,80^  at  150°-180°  it  yields 
COj,  HOAc,  and  methyl-pseudo-lutidostyril 
C„H,|NO.  When  '  methyl-dicarbo-collidylium 
dehydride  '  is  heated  in  a  current  of  HCl  it  loses 
CO ,  and  forms  m ethyl- oarbo-collidylium 
dehydride  C|„H,3N0.,.  Tliis  is  also  an  indif- 
ferent body ;  it  crystallises  in  needles  [103°],  v. 
sol.  water,  and  boils  above  340°.  On  heating 
with  H2SO4  it  evolves  acetic  acid  and  gives 
methyl-pseudo-lutidostyril  (Hantzsch,  B.  17, 
1022). 

Methylo-chloride  of  the  diethyl  ether 
Et,,A"MeCl.  Formed  by  treating  Et„A"MeI  with 
AaCl  (Hantzsch,  17, 1019).  Crystals.  Yields 
(Et.,A")._,Me.,PtClg  which  crystallises  in  thick 
yellow  prisms. 

Tri-methyl-pyridine  dihydride  dicarboxylic 

acid  c,„n,3N0,i.c.  Nn<cj;^:C(co.n)v,cHMe. 

Methyl  ether  Me,A".  [150°].  Formed 
by  the  action  of  methyl  acetoacetate  on  alde- 
liyde-ammonia  (Hantzsch,  B.  IG,  194G).  When 
heated  with  HCl  it  exchanges  C03Ie  for  H  and 
yields  the  methyl  ether  of  the  monocarboxylic 
acid.  On  oxidation  with  nitrous  acid  it  gives 
C,Me,(C02Me).,N. 

Di-ethyl  ether  Et,A".  [131°].  Formed 
by  heating  aceto-acctic  ether  (52  g.)  with  alde- 
hyde-ammonia (13'5  g.)  (Hantzsch,  A.  215,  8). 

Properties. — Compact  colourless  tables  with 
many  facets  (from  alcohol),  with  bright-blue 
fluorescence.  V.  si.  sol.  boiling  water,  si.  sol. 
cold  alcohol,  ether  and  CS^,  m.  sol.  benzene, 
v.  sol.  boiling  alcohol,  v.  e.  Eol.  chloroform. 
Boils  above  315°  with  decomposition. 


Reactions. — 1.  Boiling  cone.  KOHAq  has  no 
action.— 2.  Alcoholic  NH3  at  150°  has  no  action. 
3.  Alcoholic  potash  slowly  decomposes  it,  form- 
ing NH3  and  K.^COj. — 4.  Boiling  dilute  acids  do 
not  dissolve  it ;  it  forms  no  platinochloride. — 
5.  Cone.  H,SO^  dissolves  it,  but  on  pouring  into 
water  it  is  reppd.  unchanged. — G.  Warm  cone. 
HCl  completely  destroys  it,  forming  CO,,  EtCl, 
NH3,  aldehyde,  and  acetone. — 7.  HCl  passed 
into  an  ethereal  solution  removes  the  H^ 
(Hantzsch,  A.  215,  37),  and  forms  other  pro- 
ducts.—8.  Aqueous  HCl  (25  p.c.)  at  100° 
forms  hydro- tri-methyl-pyridine  mono-carb- 
oxylic  ether.— 9.  Dilute  HCl  at  130^  forms  ethyl 
chloride,  CO.,,  and  tri-methyl-pyridine  dihydride. 
Another  product  is  an  oil  composed  of  a  ketone 
C,H„0  (208°-209^),  V.D.  4-20,  which  combines 
with  NaHSOj,  and  with  bromine,  and  with 
hydroxylamine  yields  crystals  [70°]. — 10.  Ni- 
trons acid  removes  H,,  leaving  tri-methyl-pyr- 
idine dicarboxylic  ether. — 11.  Bromine  dissolved 
in  CSo  forms  a  dibromide  of  di-bromo-tri- 
methyl-pyridine  dihydride  carboxylic  ether 
NCsH.Br.,(C0,Et),H,Br2  [88°].  This  is  extremely 
soluble  in  boiling  alcohol,  and  crystallises  as 
yellow  twin-crystals.  Fuming  HNO3  converts 
it  into  the  di-bromide  of  di-brorao-tri-methyl- 
pyridine  di-carboxylic  ether  [102°]. — 12.  Chloride 
forms  the  di-chlorido  of  penta-chloro-tri-methyl- 
pyridine  dicarboxylic  ether,  crystallising  as 
woolly  needles  [150°]. 

Tetra-methyl-pyridine  dihydride  carbosylic 
etlier  C,,,H„NO^  i.e. 

N^^<CMe;C(CO:E[)>CnMe.   [8G°].  Formed 

by  the  action  of  paraldehyde  and  IX^SO^  on 
methyl-amido-osy-butyric  ether  (Kuckert,  B.  18, 
C20) ;  and,  in  small  quantity,  by  the  action  of 
methylamine  on  a  mixture  of  acetoacetic  ether 
and  aldehyde  (Hantzsch,  B.  18,  2580).  Crys- 
tals, with  blue  fluorescence. 

METHYL-PYK1DINE-HYDRIDE3  v.  IMeth  yl- 

PYIIIDINE. 

DI  -  METHYL  -  DIPYRIDYL  CioHpN^  i.e. 
NC.HjlMe.CjHjMeN.  Diincolyl.  [84°]. '  (295°- 
298°).  Obtained  by  treating  (a)-picolino  with 
sodium  at  80°-90°,  exposing  the  product  to  air, 
and  fractionally  distilling  (Ahrens,  B.  21,  2930; 
Heuser,  J.pr.  [2]  42,  430).  Very  deliquescent 
yellowish  needles.  With  water  it  forms  a  com- 
pound (containing  4aq)  melting  at  38°.  When 
oxidised  by  potassium  permanganate  it  yields 
NC^H^Mc.C.H.N.COJI  [193°],  which  on  heating 
by  itself  or  with  HOAc  yields  methyl-dipyridyl 
[94°]. — B"H,Clo.  Hygroscopic  plates  (from  al- 
cohol). Picra'te  B"2C.H2(NO.,),OH.  [240°].— 
B"H,Cl,GHgCl.,,  [220°].  —  B"H,J'tCIa  :  small 
plates  ;  v.  si.  sol.  water,  v.  sol.  HClAq.  Dis- 
colours at  235°,  but  only  partially  decomposed 
at  275°.  —  B"2HAuClj  :  nodules  (from  cone. 
HClAq)  decomposes  at  200°  (A.) ;  [210°]  (H.).— 
The  tin  double  salt  melts  at  180°. 

Di-methyl-dipyridyl  dodecahydride  CuITjjNj 
i.e.  MeNCjHg.Q,H„Nl\Ie.  Di-mclhyl-dipip'eridyl. 
(230°-235'°).  Formed,  together  with  tri-methyl- 
dipyridyl  dodecahydride,  by  treating  the  product 
of  the  action  of  Mel  upon  dipyridyl  dodeca- 
hydride (dipiperidyl)  with  Ag^O  (Liebrecht,  B. 
19,  2595).  Liquid,  miscible  with  water,  but  sepa- 
rating on  addition  of  NaOH.-B"H„CL(HgCy, : 
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flocculent  pp.,  sol.  liot  water.— E'lLPtCl^ :  small 
dark-red  crystals. 

Tri-methyl-dipyridyl  dodecahydride  C,3H.,,.N., 
i.e.  NMe.C,IL,.C,H,Me.NMe.  (205° -  Sisi"): 
Formed  as  above.  Yellowish  oil ;  insol.  water. — 
ll'H.IHCl^:  yellowish-rcd  crystals;  v.  e.  sol. 
water. 

TRI-METHYL-PYRIDYLENE  DIHYDRIDE 
DI-METHYL      DIKEIONE      C,,II,.NO,  i.e. 

ill  vacuu).  Formed  by  heating  methylene  di- 
tncthyl  dilcetone  (2  mols.)  with  aldehyde- 
ammonia  (1  mol.)  on  tlie  water-liath  (Combes, 
JU.  [2J  51,  15).  Hexagonal  prisms  (from  alcohol) ; 
inso!.  water. 

METHYL-PYRIDYL-ACETYLENE  TETRA- 
IIYDRIDE  C,H,.NiMe.C|CH.  Formed  by  boiling 
the  liydrobromide  of  anhydro-ccgonine  dibromide 
with  aqueous  K..CO.,  (Eichengriin  a.  Einhorn,  B. 
23,287'.)).    Oil.-B'H.\uCl,.  [179]. 

BIMETHYL.DI-PYRIDYL-PROPANE  DO- 
DECAHYDRIDE C,  11  „N.,  i.e. 
{ C  H„N Mo.CH.,)  ,Cd-L,'.  Mcihi/lo-io  d i d e  B"Me,.I .. 
Obtained  by  heating  (C,H,„N.CII,,)XH.,  with  aiel 
(Ladenburg, L'.21,3102).  White  nondiygroscopic 
crvstals  ;  v.  sol.  hot  water.  The  a u  r ocli  1  o  r i d e 
ir''(HAuClJ,,  [171°]  obtained  from  the  methylo- 
iodide ;  crystallises  from  water  in  needles. 

(Pi/.  1:5)  -  DI  -  METHYL  -  PYRIDYL  -  [Pij.  3)- 
QUINOLINE  C„H,,N.,  i.e. 

C^NII.,lMa,.Cj^n3<^       I     .    Lididyl  ■  qiiinoUiic. 
\N  :  CH 

[109°].  Colourless  glistening  crystals.  Formed 
by  heating  7u-amido-phenyl-di-methyl-pyridinc 
C,NH.(CH,),.Q,H,.NII,  with  glycerine,  nitro- 
benzene,and  H.SOj.  Theohloride  and  nitrate 
form  white  needles;  the  platino-chloride 
small  orange  needles;  the  auro-chlorido 
long  golden-yellow  needles  [215°]  (Lepetit,  B.  20, 
23!)!);  G.  17',  473). 

METHYL  -  PYROCATECHIN  C.11,0..  i.e. 
C„II,,Me(OII).,  [1:3:11.  Formed  by  he'ating 
cieosol  C„II.,Me(OMe)(OH)  [1:3:-1]  with  HIAq 
(II.  Miiller,  C.  N.  10,  200).  Formed  also  by  the 
dry  distillation  of  di-oxy-toluic  ((a)-homo- 
prntocatechuic)  acid  (Tiemann  a.  Nagai,  B.  10, 
210),  and  from  C„H,,Mc(XO  )(0H)  [1:3;4]  by  dis- 
placement of  NO.^  by  Oil  (Novile  a.  Winthcr,  B. 
15,2983).  Liquid,  wdiich  may  be  distilled  ;  v.  e. 
sol.  water,  alcohol,  and  ether.  Iteduces  Fehling's 
solution  and  amnioniacal  AgNO,,  in  the  cold. 
FeCl.,  gives  a  green  colouration,  turned  reddish- 
violet  by  ammonia. 

Mono-methyl  ether  C^H,Me(OII) (O:\Ie) 
[1:3:4].  Isocirnxol.  (c.  185°).  Prepared  from 
C„H;,iMe(NH.,)(OMe)  [1:3:4]  by  the  diazo-  reaction 
(Liuipach,  B.  22,  350).  Yellow  licpiid;  v.  sol. 
alcohol  and  ether,  si.  sol.  water.  Volatile  with 
steam. 

Mono-victhi/l  ether  CJI,Me(OMe)(OII) 
[1:3:4]  v.  Cueosol. 

Isomerides  v.  Methyl  ethers  of  PTnocMECniN. 
TETRA-METHYL-PYEOCOLL  C,,U,,N,0,  i.e. 

NG.nMe,<^^[^>C,IIMc,N.    [272-5°].  Formed, 

together  with  (ti;8  )-di-methyl-pyrrolc,  by  heating 
(ni8')-di-methyl -pyrrole- (a'/S)-dicarboxylic  anhv- 
drido  at  350  ^"(Magnanini,  B.  21,  2877  ;  22,2502). 
Trimctric  yellow  uccdlcs  (by  sublimation);  insuL. 


water,  v.  sol.  chloroform.  Its  molecular  weight 
was  determined  by  llaoult's  method.  Boiiiug 
alcoholic  KOH  gives 

NCJi.Me,,.CO.NC,inie  CO,K. 

METHYL  -  PYROGALLOL  "  C",H,0,  i.e. 
C,H,,{CH3)(0H),.  [129 ^.  Prepared  by  heating 
the  dimethyl  ether  with  IICl  to  150°.  Sublimed 
in  small  needles.    SI.  sol.  benzene. 

Dimethyl  ether  CJi  (CII.,)(OH)(OMe) .. 
[3G°].  (2G5°).  Crystalline.  Occurs  together  with 
the  dimethyl  ether  of  pyrogallol  in  beech-wood 
tar-oil,  from  which  it  can  be  isolated  by  means 
of  its  benzoyl  compound   [llS"*]  (Hofmann, 

B.  12,  1371).  With  bromine  it  yields 
C„Br,(GH;,)(OH)(OMe).,  [120°].  If  a  mixture  of 
the  sodium  salts  of  the  dimethyl  ethers  of  pyro- 
gallol and  methyl-pyrogallol  is  oxidised  by  heat- 
ing in  the  air  or  with  C^Cl^  cupittouic  acid  (pit- 
takal)  is  formed. 

METHYL-PYROMUCIC    ACID   C,H,0,  i.e. 

C,  H,McO.CO,,n.  [108'].  Formed  by  the  oxida- 
tion of  methyl-furfuraldehyde  (Hill,  B.  22,  G08) 
and  by  the  action  of  cone.  KOHAq  upon  that 
aldehyde  (Bieler  a.Tollens,  A.  258,125).  Needles-; 
more  soluble  than  pyromucic  acid  in  water,  benz- 
ene, and  chloroform.  With  isatin  and  IPSO:, 
it  gives  a  decp-groeu  colour  on  warming.  FeClj 
gives  a  brown  pp. 

Beaction. — Bromine  (2  mols.)  added  to  its 
aqueous  solution  gives  off  CO,  and  forms  an  acid 
C,ri„03  (?acetylacrylic),  which  crystallises  in 
broad  flat  needles  [123°],  S.  C-7  (in  the  cold). 
This  acid  is  v.  sol.  alcohol,  ether,  and  hot  water  j 
it  forms  an  addition-product  [108°]  with  bromine, 
a  silver  salt  AgC^H-,0.„  crystallising  in  slender 
needles,  and  a  phenyl-hydrazide  [157°]  ap- 
parently identical  with  that  of  acetyl-acrylic 
acid  (Hill  a.  Hendrixson,  B.  23,  452;  cf.  Bender, 
B.  21,  2494  ;  Decker,  B.  21,  2937). 

Salt.^AgC^H^O,,  :  slender  needles  (from 
hot  water) ;  si.  sol.  hot  water. 

DI-METHYL-PYRONE  v.  AnhijdyiJc  of  Di- 

MEXnvLENE  DI-.METIIYL  I)IKi:TOXE. 

Di-methyl-pyrone  carbaxylic  acid  v.  De- 
iiydhacetic  acid. 

Di-methyl-pyrone  dicarboxylic  acid  v.  An- 

hljdridc  of  Dl- JIETHVI^EXE   DI-MEIIIVL  TlaKETONE. 

./-METHYL-PYRROLE  C,H,N  i.e. 
NMe<;^^:^[j> .     Methyl-ivjrrolinc.  (113°). 

(B.) ;  (114°  i.V.)  (C.  a.  D.).    S.G.      -9203  (B.). 

Formed  by  the  dry  distillation  of  methylamine 
mucate  (C.  A.  Bell,  B.  10,  18GG).  Formed  also 
by  treating  potassium  pyrrole  with  Mel 
(Ciamician  a.  Bennstedt,  B.  17,  2951).  Liquid. 
Eesolvod  by  heating  with  KOH  into  pyrrole  and 
MeOH.  When  f-methyl-pyrrole  (3  g.)  is  heated 
with  MeOH  (5  g.),  Mel  (7  g.),  and  K.CO,  (3  g.) 
for  10  hours  at  140°  there  is  formed  a  tri-methyl- 
pyrrol  (150°-165°)  and  penta-metliyl-pyridino 
dihydride  C^HlICiNMe  (Ciamician  a.  Anderlini, 
B.  22,  G5G).  Methyl-pyrrole  acts  on  alloxan  in 
warm  aqueous  solution  fonning  C„H,,NjO,  i.e. 
NH,.CO.NH.CO.CO.CO.CjH.,NMe,  which  crystal- 
lises in  white  plates  ;  sol.  hot  water,  si.  sol.  alco- 
hol and  cold  water  (Ciamician  a.  Silbcr,  B.  19, 
1710). 

1/ -  Methyl  -  pyrrole     dihydiide  C,II„NMe. 

Methyl-pyrroline.  (80°).  Formed  by  reduction 
of  I'-methyl-pyrrole  w'ith  zinc-dust  and  IIOAo 
(Ciamician  a.  Magnaghi,       IS,  72.5J.  Colour- 
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less,  strongly  alkaline  liquid,  miscible  with  water. 
Tertiary  base.  Its  hydrochloride  forms  colour- 
less crystals. — B'^H.^PtClg :  trimetric  crystals,  v. 
e.  sol.  water  (Le  Valle,  G.  15,  490). 

[28G°].  Ob- 
tained by  the  action  of  Mel  on  the  above  or  on 
pyrrole  dihydride  (Ciamician,  B.  IG,  1541  ;  G. 
15,  492).  Pearly  plates.  Yields  the  platino- 
chloride  (C^H,NMe,Cl).,PtCl,  craq. 

Metbyl-pyrrole   tetrahydride   CjHiiN  i.e. 

NMe<^^-'^^^>.   Methyl-pyrrolidine.  (82°). 

Formed  by  heating  the  dihydride  with  fuming 
HIAq  and  amorphous  phosphorus  at  250°  (Cia- 
mician a.  Magnaghi,  Q.  15,  493).  Liquid,  mis- 
cible with  water. 

Mcthylo-iodide  C^H^NMeJ.  Formed  by 
the  action  of  Melon  methyl-pyrrole  tetrahydride 
or  on  pyrrole  tetrahydride.  Deliquescent 
needles,  v.  e.  sol.  alcohol,  insol.  ether  and 
NaOHAq.  Ag^O  yields  CJI.NMejOH,  which  is 
decomposed  by  distillation  into  MeOH  and 
CjH,NMe.  Pistillation  of  the  iodide  with  solid 
KOH  yields  C^H.MeNMe  [89°-92=]. 

(a)-Methyl.pyrrole  C.H^N  i.e.  C^H:,Me.NH. 
{a)-Honiopyrrolc.  (148°).  Occurs,  together  with 
the  (j8)-isomeride,  in  bone-oil.  The  fraction 
140°-150°  is  boiled  with  KOH,  and  the  potassium 
derivatives  that  separate  are  washed  with  ether, 
decomposed  by  water,  and  fractionally  distilled 
(Ciamician,  Dennstedt,  a.  Zimmermann,  B.  19, 
173,  2200;  22,  1918  ;  Weidela.  Ciamician,  B.  13, 
77).  The  isomerides  may  also  be  separated  by 
conversion  into  their  carboxylic  acids,  seiDaration 
of  these  by  means  of  their  lead  salts,  and  dry 
distillation  of  their  calcium  salts  (Ciamician,  B. 
14, 1053). 

Properties. — Liquid,  smelling  likechloroform. 
Turns  brown  in  air.  Eesinified  by  HCl,  but 
more  slowly  than  pyrrole  ;  gives  a  white  pp.  with 
HgCl.,.  Forms apotassium compound CjH.,MeNK, 
which  combines  with  CO,,  at  200°,  forming 
(a) -methyl-pyrrole  carboxylic  acid.  The  potas- 
sium compound  reacts  with  chloroform,  yielding 
chloro-methyl-pyridine.  Potash-fusion  yields 
pyrrole  (a)-carboxylic  acid.  Oxidising  agents 
form  HOAc,  ammonia,  and  CO.,.  HCI  passed 
into  its  ethereal  solution  ppts.  di-methyl-di- 
pyrrole  hydrochloride  (C5H;N)2HC1,  whence  cold 
dilute  H.SOj  forms  di-methyl-indole  (c.  275°), 
of  which  the  picrate  melts  at  15G°  (Dennstedt, 
B.  21,  3439).  On  heating  with  phthalic  anhy- 
dride and  HOAc  at  240'  there  is  formed  a  yellow 
compound  C.-jHuNOj  [157°],  which  appears  to  be 
the  anhydride  of  an  acid,  which  may  be  obtained 
from  it  by  boiling  with  dilute  KOHAq,  acidifying, 
and  extracting  with  ether.  This  acid  forms  co- 
lourless crystals,  and  melts  at  170°-172°  (Cia- 
mician a.  Zimmermann,  B.  19,  2203). 

(i8)-Methyl-pyrrole  C^H.MeNH.  (143°).  Oc- 
curs in  bone-oil  (u.  S!y^)'rt).  Liquid.  Eesembles 
the  (c!)-isomeride  in  its  reactions.  Potash-fusion 
yields  pyrrole  (|8) -carboxylic  acid.  CO^  acting  on 
its  potassium  compound  forms  [0]  -methyl-pyrrole 
carboxylic  acid.  HCl  passed  into  its  ethereal 
solution  forms  the  hydrochloride  of  (;8)-dimethyl- 
dipyrrolc  (CJI,N),HC1 ;  and  when  dilute  H.,SOj 
is  allowed  to  act  for  24  hours  on  this  hydrochloride 
there  is  formed  a  di-methyl-indoIe  of  which  the 
picrate  melts  at  149°  (Dennstedt,  B.  21,  3439). 
On  heating  (^) -methyl-pyrrole  (5  g.)  dissolved  in 


HOAc  (3  vols.)  with  phthalic  anhydride  (10  g.) 
for  5  hours  at  200'  there  is  formed  a  compound 
C,:,H,jNOo  [215°],  which  may  be  purified  by  crys- 
tallisation from  alcohol  and  sublimation,  and 
obtained  as  lemon-yellow  needles,  insol.  water 
(Ciamician  a.  Dennstedt,  £.  17,2957  ;  19,  2201). 
Dilute  KOH  converts  the  compound  Ci^HgNOj 
into  an  acid  C,3H,|N03,  which  forms  colourless 
crystals  (from  ether),  and  melts  at  169°. 

Acetyl  derivative  of  methyl  -  pyrrole 
C^H,jMeNAe.  (197°).  Formed,  together  with 
methyl-pyrryl  raethyl  ketone,  by  boiling  methyl- 
pyrrole  with  NaOAc  and  Ac.^O  (Ciamician  a.  Sil- 
ber,  B.  19,  1409).  Liquid.  Volatile  with  steam, 
almost  insol.  water.  Easily  saponified  by  alkalis. 

Methyl-pyrrole-tetra-hydride  CsHi,N  i.e. 
CH,.CHMev 

I  >NH.   Methyl-pyrrolidine.    (97°  at 

CH^.CHj  / 

737  mm.  i.V.).  Formed  by  reduction  of  oxy- 
methyl-pyrrole-di-hydride  (from  7-amido-valerio 
acid)  in  boiling amyl-alcohol  with  metallic  sodium 
(Tafel,  B.  20,  250).  Colourless  mobile  liquid. 
Very  volatile  at  the  ordinary  temperature.  Boiling 
Mel  and  MeOH  form  crystalline  C^HidMeNMel. 

Salts  (Tafel  a.  Neugebauer,  B.  22,  18G5).— 
B'HCl.  [210°-220°].  Colourless  prisms.— 
B'.,H.,PtCl5  aq :  golden  needles  (from  hot  water). 
— B'H.AuClj.  [140°-144°].  Golden  crystals,  v. 
sol.  wa'ter  and  alcohol.— B'^H^^C.Oj.  [1G5°-1G8°]. 
Small  needles. 

Nitrosainine  CiH,„(NO)N.   Yellow  oil. 

Methyl-pyrrole  tetrahydride 

NH<^g--^™®>.  (104°).  S.G.  I-8G54.  This 

base  is  formed  by  the  dry  distillation  of  the 
hydrochloride  of  methyl-tetramethylene-diamine 
NH,.CH.,.CH,.CHMe.CH2.NH,  (Oldach,  B.  20, 
1G57).  Liquid,  fuming  in  the  air,  and  smelling 
like  piperidine. 

Salts. — Hydrochloride:  very  deliques- 
cent.—B'.JL.PtCls.  [194°].  Long  prisms.— 
B'HAuCl^.  "[170°].  Minute  tables,  v.  sol.  water. 
B'3HI(BiI,).,.— B'C,H..(NO..).,OH.  [105°]. 

Nitrosamine  C5H,„(N0)N.  (224°). 

Di-methyl-pyrroleC,H„Ni.c.HN<(^^|®;^g)>. 

(105°).  Occurs  in  bone-oil  (Weidela.  Ciamician, 
B.  13,  78). 

Formation. — 1.  By  the  action  of  alcoholic 
potash  at  150°-1G0°  on  its  dicarboxylic  ether, 
which  is  formed  by  reduction  of  a  mixture  of 
acetoacetic  and  isonitroso-acetoacetic  ethers  with 
zinc-dust  and  acetic  acid  (Knorr,  B.  17,  1G38). — 
2.  By  heating  its  mono-  (or  di-)  carboxylic  acid, 
obtained  from  di-acetyl-succinic  ether  (Knorr,  B. 
18,  1565). — 3.  By  heating  acetonyl-acetone 
CH.,.C0.CH...CH,.C0.CH3  with  a  slight  excess  of 
alcoholic  NHj  for  an  hour  at  150°  (Paal,  B.  18, 
2254). 

Properties. — Colourless  liquid  with  unpleasant 
odour,  almost  insol.  water,  v.  e.  sol.  alcohol  and 
ether.  Very  volatile  with  steam.  Gives  a  white 
pp.  with  HgCU.  Slowly  resinified  by  HCl.  Its 
vapour  colour^  pine-wood  moistened  with  HCl 
red.  Bromine-water  gives  a  white  pp.  FeCl.j 
gives  a  brownish-red  colouration.  H.^SOj  added 
to  its  acetic  acid  solution  mixed  with  phenan- 
thraquinone  gives  a  deep-brownish  red  colour. 
II_S0j  and  isatin  give  a  green  colour,  changing 
ou  warming  to  brownish-red.    Phenyl  glyoxylio 
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acid  and  sulpliuric  acid  also  give  a  brownish-red 
colour.  Hydroxylamine  acting  on  its  alcoholic 
solution  forms  tlie  di-oxim  of  acetonyl-acetone 
CH,.C(N0H).CH,,.CH,.C(N0H).CH3  [13G-5°J 
(Cianiician  a.  Zanetti,  B.  22,  3177). 

Acetyl  derivative  C.,HjMeNAc.  Liquid, 
not  solidified  at  —  20°;  v.  si.  sol.  water.  Saponified 
by  potash.  Does  not  reduce  AgNO^  in  very  dilute 
amuioniacal  alcoholic  solution. 

Di-mbthyl-pyrrole  tetrahydride  0^11, 3N  i.e. 

^^<cfmexm^-  (^'^^^ 

distilling  the  hydrochloride  of  hcxylene-diamine 
NH,.CHMe.CH,.CH,,.CHMe.NH,,  obtained  by  re- 
ducing the  phenyl-hydrazide  of  acetonyl-acet- 
one (Tafel,  JJ.  22,  1854  ;  Tafel  a.  Neugebauer, 
B.  2.?,  15-17).  Colourless  oil,  smelling  like  pi- 
peridine,  miscible  with  water,  alcohol,  and  ether. 
Its  hydrochloride  crystallises  in  needles 
[1S8'-190=].— B'.,H,,a04:  small  needles  (from 
alcohol). — I3'.,H  ,PtCl,. :  golden  prisms. 

Nitrosa'm'ine  C.H.Me.N.NO.  (135°  at  GO 
mm.).  Yellow  oil,  lighter  than  water ;  si.  sol. 
cold  water,  v.  sol.  ether  and  alcohol.  Cone.  H^.SO, 
dissolves  it  without  becoming  coloured,  but  on 
warming  the  liquid  becomes  yellow  and  gives  off 
gas.  The  nitrosamine  may  be  reduced  to  an  oily 
hydrazine,  which  on  oxidation  with  HgO  yields 
the  tetrazone  C|,H,,Nj  [13=]. 

Di-methyl-pyrrole  C„II;,N  i.e. 

NII<JiJJ'^;gJg>.     (171°  cor.).    Formed  by 

distilling  its  carboxylic  acid  (Knorr,  A.  230),  320). 
Liquid,  with  blue  fluorescence  and  characteristic 
sweet  odour,  si.  sol.  water,  v.  sol.  alcohol,  ether, 
and  benzene.  Its  aqueous  solution  becomes  red 
on  warming  with  FeClj. 

Di-methyl-pyrrole  tetrahydride 
CJI.Me.NMe.  (89°-92^).  Formed  by  distil- 
ling the  methylo-iodide  of  methyl-pyrrole  tetra- 
hydride with  KOH  (Cianiician  a.  Magnaghi,  G. 
15,  485).  Liquid,  miscible  with  water.  Its 
hydrochloride  is  deliquescent. 

Mcthylo-ioclide  C^H^MeNMeJ.  Small 
needles  (from  alcohol) ;  v.  e.  sol.  water.  Ppd. 
from  its  aqueous  solution  by  addition  of  KOH. 
On  distillation  with  KOH  it  yields  trimethyl- 
uniino  and  butinene  C^H^. 

Tri-methyl-pyrrole  C;H,,N.  (180'-195°). 
Occurs  in  bone-oil  (fraction  180'^-20o°) ;  from 
wliich  it  is  isolated  by  conversion  into  the  potas- 
sium compound  (Ciamician  a.  Donnstedt,  B.  14, 
1310).  Colourless  oil.  Sol.  acids,  si.  sol.  water. 
Turns  brown  in  air.  Its  vapour  turns  pine-wood 
moistened  by  HCl  red.  lleduces  PtCl,.  Gives 
a  white  pp.  with  HgCl.,.  Potassium  acts  on  it 
very  slowly  with  jsroduction  of  the  solid  com- 
pound CJI,(,NK.  Cone.  lIClAq  at  120=  forms 
auniionia  and  a  di-methyl-pyridiue  dihydride 

c,n,,N. 

Tri-methyl-pyrrole  C;H,,N.  (150°-1G5°). 
Prepared  bv  heating  methyl-pyrrole  (3  g.)  dis- 
solved in  McOH  (5  g.)  with  Mel  (7  g.)  and  KXO, 
(3g.)  for  10  hours  at  140°.  The  product  is 
acidified  and  distilled  with  steam  (Ciamician  a. 
Anderlini,  B.  22,  G5G). 

Tri-methyl-pyrrole  C.H,,N  i.e. 
/CMe:CH 

Nlle<^         I    .    (173°  cor.).    Formed  by  lieat- 

\cMe:Cn  ^ 
iug  its  dicarboxylic  acid  at  2G0°  (Kuorr,  A.  23G, 


304).  Liquid,  volatile  with  steam  ;  v.  sol.  alco- 
hol and  ether.  Boiling  aqueous  FeClj  gives  an 
intense  red  colour. 

Tri-methyl-pyrrole  tetra-hydride  0,11,  N  i.e. 
XllMe.CHj 

NMe<;  I     .   (11G°)  at  750  mm.  Formed 

\CHMe.CH2 
by  the  action  of  Mel  on  NH^^^^^J^'^^^X, 

(Tafel  a.  Neugebauer,  B.  23,  1549).  Liquid.'sl. 
sol.  water.— B'HCl :  glittering  white  prisms. — • 
B'._,H.,PtCl„ :  yellow  oil,  si.  sol.  alcohol. 

Methylo-iodide  B'Mel.  [25G°].  Colour- 
less prisms,  V.  sol.  water,  si.  sol.  warm  alcohol. 

A  tri-methyl-pyrrole  tetrahydride 
.CH,.CHMe 

NH^        I         appears  to  be  formed  by  dis- 
\CMe,.CH2 

tilling  oxy-tri-methyl-pyrrole  dihydride  with 
zinc-dust  (Weil,  A.  232,  213). 

METHYL.PYRKOLE.DISAZO-  COMPOUNDS 

V.  -DiS-AZO-  COMrOUNI>S. 

(a)-METHYL.PYRROLE  CAEBOXYLIC  ACID 

C,H,NO,i.(;.CjH.,MeN.CO,H.  (a)-llomo-ivjrrolina 
carboxylic  acid.  Carbohomopyrrolic  acid. 
[1G9'5°].  When  crude  potassium  methyl-pyrrole 
is  heated  in  a  current  of  CO^at  190°  there  is  formed 
a  mixture  of  the  potassium  salts  of  (a)-  and  (i3)- 
methyl-pyrrole  carboxylic  acids.  These  acids 
may  be  separated  by  lead  acetate,  which  ppts. 
the  (S)-  acid  only  (Ciamician,  G.  11,  230;  B.  14, 
105G).  Colourless  scales,  sol.  water.  Yields 
(a)-methyl-pyrrole  on  distillation  with  lime. 

(/S)-Methyl-pyrrole  carboxylic  acid  C  H-NO.. 
i.c.C,H3l\lcN.C0,H.  [142-4=].  Obtained  as above^ 
forms  a  minutely  crystalline  mass.  Its  Ca  salt 
yields  (/3) -methyl-pyrrole  on  distillation  with 
lime. 

Methyl-pyrrole  carboxylic  acid  C^H,NO.,  i.e. 
C,PI,MeN.CO,H.  [135°].  Formed  by  heating 
its  methylaniide  with  alcoholic  potash  at  120  = 
(Chichester  A.  Bell,  B.  10,  ISiil ;  11,  1810). 

Methylaniide  a.HjMcN.CO.NHMe.  [90°]. 
Formed,  together  with  methyl-pyrrole,  by  heat- 
ing methylamine  mucate  in  a  paraffin  bath 
(Bell).  Scales  or  prisms ;  sol.  water,  volatile 
with  steam. 

Di-methyl-pyrrole  carboxylic  acid  C,H,jNO.^ 

^•^•NH<E;|^?0llT:ESe>_  [137°].  Formed  by 
the  prolonged  action  of  boiling  aqueous  KOH  on 
tetra-methyl-pyrroyl-pyrrole  carboxylic  acid  or 
on  tetramethylpyrocoll,  which  is  itself  obtained 
by  heating  di-methyl-pyrrole  dicarboxylic  acid 
(Magnanini,  B.  22,  38 ;  Rend.  Accad.  Line.  [4] 
4,  475).  Crystals,  v.  si.  sol.  cold  water,  dissolves 
in  warm  water  with  partial  decomposition  into 
C0,_,  and  di-methyl-pyrrole.  Decomposes  on 
fusion.  Boiling  ACjO  converts  it  into  tetra- 
methyl-pyrocoU  and  di-methyl-pyrryl  methyl 
ketone.  A  solution  of  its  ammonium  salt  gives 
with  lead  acetate  a  white  pp.,  sol.  excess,  with 
cupric  acetate  a  green  crystalline  pp  ,  and  with 
FeCLj  a  dark-red  pulverulent  pp. 

Di-methyl-pyrrole  carboxyl  deriva- 
tive Ci.HigN^Oa  i.e. 
Cn.CMe.  ^CJIe^=C5Ie 
II  "^CCCNX  I      .  Tctra. 

CMe.NH/  \C(COJI):CH 
mcthyl-pyrroyl-pyrrolc  carbo.rylic  acid.  Formed 
by  boiling  tctra-methyl-pyrosoll  with  alcoholic 


878, 


METHYL-PYRROLE 


CARBOXYLIC  ACID. 


potash,  cliluting  with  water,  and  ppg.  with  acetic 
acid  (Magnanini,  B.  22,  35  ;  Bend.  Accad.  Line. 
[4]  4,  4G8).  At  145°  it  gives  off  CO^  and  leaves 
a  residue  which  may  be  crystallised  from  alcohol. 
Boiling  aqueous  potash  forms  di-methyl-pyrrole 
carboxylic  acid.  On  warming  solutions  of  the 
salts  a  pp.  of  tetra-methyl-pyrocoll  is  formed. 
The  lead  and  silver  salts  are  white  pps.,  the 
ferric  salt  a  red  pp.,  and  the  cupric  salt  a 
green  pp. — BaA'„.  Tables. 

Methyl  ether  MeA'.  [163°].  Formed 
from  the  silver  salt  and  Mel.  Monoclinic  tables ; 
a:b:c  =  -701:1:  -443  ;  /3  =  80°  59'.  Insol.  water,  si. 
6ol.  benzene,  v.  sol.  CHCI3.  Yields  MeOH  and 
tetramethylpyrocoll  on  fusion. 

Di-methyl-pyrrolecarboxylicacidCjHsNOii.c. 

^'^'\CH^==  CMi>-  1^^^^^^-  Ol^tained  from 
its  ether,  which  is  produced  by  heating  the 
mono-ethyl  ether  of  di-methyl-pyrrole  dicarb- 

cisylic  acid  NH<^fJ^^^^^.^J*)>  (Knorr,  A. 

236,  325).  Crystalline  flocculi.  Split  up  on 
melting  into  C0._,  and  di-methyl-pyrrole.  Boiling 
Ac.,0  forms  di-methyl-ijyrryl  methyl  ketone 
CH3.C0.CjH,,NMe.,  [122°]. 

Eth7jl  ether  EtA'.  [76°].  (291°  cor.). 
Crystalline  mass,  v.  sol.  alcohol  and  ether. 

Anilide  C^H.,Me.,N.CONHPh.  [80°].  Formed 
by  heating  the  mono-auilide  of  di-methyl-pyrrole 
dicarboxylic  acid. 

Di-methyl-pyrrolecarboxylicacidC,H„NO^i.e. 
CMe:CH 

NH^         I  .    Obtained  by  saponifying 

\CMe:C.CO,H 
w^ith  aqueous  NaOH  its  ether,  which  is  formed 
by  heating  the  mono-ethyl  ether  of  di-mcthyl- 

.CMe:G.CO,H 
pyrrole  dicarboxylic   acid  NH^  | 

\CMe:C.CO,Et 

(Knorr,  B.  18,  15G4).  Slender  needles.  Split 
up  at  210-213°  into  COo  and  the  corresponding 
di-methyl-pyrrole. 

Salts. — PbA'j:  microcrystalline  pp. — AgA': 
white  pp. 

Eihjjl  ether  EtA'.  [118°].  (290°  at 
731mm.).  Formed  as  above,  and  also  by  slowly 
adding  cono.  NH^Aq  to  a  mixture  of  molecular 
proportions  of  chloro-acctone  and  acetoacetic 
ether.  Flat  prisms,  volatile  with  steam.  Sol. 
alcohol  and  ether,  insol.  water. 

Di-methyl-pyrrole  dicarboxylic  acid  CsHgNOj 

I.e.  J>'^^c(CO,H):CMe/- 

Preparation. — NaNO.  (2  pts.)  in  cone,  aqueous 
solution  is  added  to  acetoacetic  ether  (7  pts.) 
dissolved  in  HOAc.  Zinc-dust  (25  pts.)  is  added 
to  the  well-cooled  product.  On  adding  water  the 
di-ethyl  ether  is  deposited  in  needles,  and  this  is 
saponified  by  boiling  NaOHAq  (Knorr,  A.  236, 
317  ;  B.  17,  1638). 

Properties. — Crystalline  flakes,  v.  sol.  water 
and  alcohol,  less  sol.  ether.  Rapidly  turns  red 
in  air.  Decomposes  completely  at  260°  into  CO^ 
and  di-niethyl-pyrrole,  without  melting.  It 
reduces  boiling  ammoniacal  AgNO^.  It  fonns 
normal  and  acid  salts  which  are  mostly  amor- 
phous. 

Mono-ethyl  ether  IIEtA"  i.e. 
^'"<C(Co5i):?iM?>-     t202°].    Formed  by 


boiling  the  di-ethyl  ether  with  alcoholic  potash. 
Needles  (from  alcohol),  si.  sol.  cold  alcohol, 
insol.  water.  Split  up  on  fusion  into  CO.,  and 
di-methyl-pyrrole  carboxylic  ether.  Its  lead  and 
silver  salts  are  white  amorphous  pps.  When 
heated  with  Ac.O  in  a  sealed  tube  at  200°  it 

it  yields   NH<g^^;;C^COj^>   [113°],  and 

this  ether  gives  on  saponification  a  crystalline 
acid  [150°-153^],  which  on  dry  distillation  ia 
split  up  into  CO.,  and  di-methyl-pvrryl  methyl 
ketone  [123°]  (Magnanini,  B.  21,  2S65). 

Z» i-ci 7i7/Z  ci/tcr  C|,H|. NO,  or  Et,A".  [135°]. 
Formed  as  above.  White  matted  needles,  insol, 
water,  acids,  and  alkalis,  sol.  alcohol  and  ether. 
Split  up  by  heat  into  C0_,  and  di-methyl-pyrrole. 
Alcoholic  potash  forms  a  pp.  of  C|.^H,^KXO^. 

Mono-anilide  C|,H,,N;Oa  i.e. 

^^<C?CO?H):CM?^^'^>- 

its  ethyl  ether  (v.  infra)  with  alcoholic  potash. 
Slender  needles  which  soften  at  180°  and  de- 
compose at  198°  into  CO.,  and  the  anilide  of  di- 
methyl-pyrrole  carboxylic  acid.  Boiling  dilute 
H^SO,  decomposes  it  in  the  same  way. 

Ethyl  ether  of  the  mono-anilide 
C,,H,;,N.,OjEt.  [216°].  Formed  by  the  action  of 
zinc-dust  on  a  mixture  of  equivalent  quantities 
of  acetoacetic  anilide  and  nitroso-acetoacetic 
ether  dissolved  in  HOAc  (Knorr,  A.  236,  327). 
Crystals,  sol.  hot  alcohol  and  HOAc.  Yields  di- 
methyl-pyrrole  on  warming  with  cone.  H.^SOj. 

Ethyl  ether  of  the  isomeric  mono- 
anilide  C,  |H|,,N.,0.,Et  i.e. 

^^H<^JSH?f  CMe>  tlSO°].  Formed  by 
the  action  of  zinc-dust  on  a  mixture  of  equivalent 
quantities  of  acetoacetic  ether  and  nitroso-aceto- 
acetic anilide  dissolved  in  HOAc  (Knorr).  Needles 
(from  alcohol).  Yields  di-methyl-pyrrole  on 
warming  with  H.,S04. 

Di-anili  g,'^ii^Cl^<^-C(CO^nVhW 
ui-aninacss  ^i"\c(CONHPh)  :CMe/* 
[255°].    Formed  by  the  action  of  zinc-dust  on  a 
mixture  of  equivalent  quantities  of  acetoacetic 
anilide  and  nitroso-acetoacetic  anilide  (Knorr). 
Needles  (from  alcohol).  Yields  di-methyl-pyrrole 
on  warming  with  H.^SO,. 
Anhydride  C^iHi.NOj  i.e. 

^Kc^-'—'culy-    formed  by  boiling  di- 

I  / 
CO 

niothyl-pyrrole  dicarboxylic  ac'd  with  Ac^O 
(Magnanini,  B.  21,  2S76).  Powder,  almost  com- 
pletely insol.  water,  alcohol,  and  ether.  Turns 
brown  at  300°  and  at  a  h'gher  temperature  it 
splits  up  into  di-methyl-pyrrole  and  tetra- 
methyl-pyrocoll.— MgA'._, :  needles,  m.  sol.  water. 
— AgA' :  yellow  amorphous  sediment. 

Ethyl  ether  of  the  anhydride 
C,H„EtN03.    [270°].    Formed  by  boiling  di- 
methyl-pyrrole  dicarboxylic  ether  with  Ac^O. 
White,  sparingly  soluble  needles. 

Di-methyl-pyrrole  dicarboxylic  acid 

/CMe:C.CO,H 
Nn<         I         .    [250°].    Formed  by  dia- 

\CMe:C.C0,H 
solving  di-acetyl-succinic  ether  in  aqueous  NH„ 
and  saponifying  the  resulting  ether  with  alco- 
hoHc  potash  (KuoiT,  B.  18,  302,1558).  Needles 
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(from  alcohol).  Decomposes  at  its  mcUing- 
lioiiit  into  C0._,  and  (aa')-di-methyl-pyrrole. — 
BaA":  small  needles.— CaA"3Li(i  :  slendergreen 
needles. — ^Ag..A."  :  microcrystaliine  powder. 

Mono-cthyl  ether  HEtA".  [227^].  Slender 
crystals.  Evolves  COj  at  its  melting-point, 
giving  di-metliyl-pyrrole  carboxylic  acid.  It  has 
acid  properties,  and  its  Cu,  Co,  and  Ni  salts  form 
while  felted  needles. 

Ui-ctliijl  ether  EtA".  [99'].  Colourless 
crystals,  sol.  alcohol,  CHCl^,  and  HOAc,  si.  sol. 
ether,  nearly  insol.  water.  Has  weak  hasic  and 
acid  properties.— (C,,H„NO,HCl),PtClj.  Orange- 
red  crystals.— C,2H,^KN0j :  slender  felted 
needles. 

Tri-methyl-pyrrole  dicarboxylic  acid 
.CMe:C.CO.,lI 
C„H„NOi  i.e.  NMe<         |      '  .    Obtained  by 

\CMe:C.CO,n 
saponifying  with  alcoholic  potash  its  di-ethyl 
ether  which  is  produced  by  boilirjg  di-aceto-suc- 
cinic  ether  with  methylamine  in  glacial  acetic 
acid  solution  (Knorr,  B.  18,  303 ;  A.  230,  304). 
Slender  needles,  insol.  water,  si.  sol.  ether,  sol. 
alcohol.  Split  up  at  200°  into  COj  and  tri- 
methyl-pyrrole.  —  KH  A". NH^H  A".  -  BaA",— 
CoA". 

Ethijl  ether  Et.k".  [72°]. 

Tri-methyl-pyrrole  dicarboxylic  acid 
/GMe:C.CII,.CO  II 
C„II„NO^  i.e.  NH<         I      '        .  m- 

\CMe:C.CO,H 
mctliyl-iiyrrolc  carhoxy-acelic  acid.  [190°]. 
Formed  by  saponification  by  aqueous  NaOIIAq 
from  its  ether  which  is  obtained  by  boiling 
a^-di-acctyl-glutaric  ether  with  a  solution  of 
NH3  in  ilOAc  (Knorr,  B.  19,  48).  Slender 
prisms.  Imparts  a  red  colouration  to  acidified 
pine  wood. 

Di-ethyl  etherELk".  [110°].  Glistening 
plates,  V.  sol.  alcohol  and  ether,  insol.  water. 

Tri-methyl-pyrrole  tricarboxylic  acid 
/CxMe:C.CO,U 
C,„n„NO,i.c.CO,H.CH.,.N/        |         .  Di- 

\CMe:C.CO,n 
mdliyl-ivjrrolc-clicarhoxy -acetic  acid.  Obtained 
by  saponifying  its  ether  which  is  produced  by 
boiling  di-acetyl-succinic  ether  with  glycocoU 
and  IlOAc  (Knorr,  A.  230,  315).  Crystalline  pp., 
decomposed  at  214°  giving  off  CO^.— K^A'". — 
Ag.IIA"' :  crystalline  pp. 

'Di-cthyl  ether  Et.ILK.'".  [109°].  Formed 
as  above.  Plates,  insol.  water,  v.  sol.  alcohol, 
ether,  and  alkahs.  — Pl)(Et,  A'")^ :  prisms. 

METHYL-PYRROLIDiNE  v.  MiiTiiYL-rvii- 
r.  OL  i  :  T  i;  T  i;  A 1 1 Y  D  n  1 1  >  E . 

METHYL-PYREOLINE  v.  MEinYL-PYRROLE 
and  its  Dihydvide. 

TETRA  -  METHYL  -  PYRROYL  -  PYRROLE 
CARBOXYLIC    ACID    v.  Di-jiExnYL-piREOLE 

CARIiOXYUC  ACID. 

DI-HETHYL-PYRRYL-BENZOIC  ACID  v. 

rilKNYL-DI-JIETnYIj-rYIUlOLK  CAV.r.OXYLIC  ACID. 

METHYL-PYRRYLENE-DIBENZOIC  ACID 

V.  Di-riiKNYL-iiETnYij-rYiu;(ii>E  dicai!biixyi,ic  acid. 

y-METHYL-PYREYLENE  DI-METHYL  DI- 
KETONE C,H.,NiMe(CO.Me),.  v-Mcthyl-di-acctyl- 
'pyrrole.  [134°].  Formed  by  heating  v-niethyl- 
]iyrrolo  with  acetic  anhydride  for  8  hrs.  at  250°. 
Colourless  needles,  V.  sol.  alcohol,  other  chloro- 


form, benzene,  and  hot  water  (Ciamician  a. 
Silber,  B.  20,  13GS  ;  O.  17,  134). 

METHYL-PYRRYL-GLYOXYLIC  ACID 

CJI^NO,  i.e.  NMe<^[JgJ5Q  jjj>CH.  [142-]. 

Formed  by  boiling  mcthyl-pyrryl  methyl  ketone 
with  dilut,:  alkaline  KMnOj  (De  Varda,  B.  21, 
2S71;  licnd.  Accad.  Line.  [4]  4,  755,  758). 
L'ght-yellow  needles  (from  benzene).  Lromino 
added  to  its  solution  in  glacial  acetic  acid  forms 
C,HBr,MoN.CO.CO,H  crystallising  in  yellow 
prisms  [100°],  oxidised  by  fuming  HNO3  to  the 
nicthylimide  of  di-bromo-maleic  acid.— AgA'  : 
white  pp. 

METHYL  PYRRYL    KETONE  v.  Pyruyl 

METHYL  KETONE. 

METHYL-PYRBYL  METHYL  KETONE 

C,n„NO    i.e.    NH<^^J^^-^^^j>CH.  [80°]. 

(240'').  Formed  by  the  action  of  Ac.^O  and 
NaOAc  upon  methyl-pyrrole  from  bone-oil  (Cia- 
mician  a.  Silber,  B.  19,  1408  ;  20,  2004  ;  G.  10, 
352  ;  17,  209).  Small  white  needles  (from  water) ; 
V.  sol.  alcohol,  ether,  and  benzene.  Not  decom- 
posed by  boiling  alkalis.  Yields  a  methyl-pyrryl- 
glyoxylic  acid  on  oxidation.  Bromine  in  GS.^ 
gives  C.H;Br._,NO  crystallising  in  needles  [102°], 
which  is  oxidised  by  HNO^  to  di-bromo-ma^eic 
imido  at  —18^.  Ammoniacal  AgNO.,  gives  with 
the  ketone  a  white  pp.  of  C^H.MeAcNAg. 

^-METHYL  -  PYRRYL  METHYL  KETONE 
CH;,.CO.C,H,,NiMe.  Pscudo-acctyl-mcthyl-pyiivh: 
(201°).  Prepared  by  boiling  v-methyl -pyrrole 
(10  g.)  with  Ac  .O  (70  g.)  and  NaOAc  (12  g.)  for 
12  hours  (Weidel  a.  Ciamician,  B.  13,  70  ;  Cia- 
mician  a.  Dennstedt,  B.  17,  2952  ;  De  Varda,  B. 
21,  2872).  Colourless  liquid,  si.  sol.  water.  Not 
hydrolysed  by  boiling  KOHAq.  Ileduces  warm 
ammoniacal  AgNO.,,  forming  a  silver  mirror. 

Di-methyl-pyrryl  methyl  ketone  C^H,|NO  i.e. 

NH<^^^^Q-^^^>CiSIe.    [123°].    Obtained  by 

distillation  of  its  carboxylic  .''.cid  (Magnanini, 
Bend.  Accad.  Line.  [4]  4,  832  ;  B.  21,  2807).  Mo- 
uoclinic  crystals,  «:6:c  = -402:1:  -857  ;  i8  =  78°  10'. 
At  100^  it  sublimes  in  needles.  M.  sol.  hot 
water,  v.  sol.  alcohol,  benzene,  and  HOAc,  si.  sol. 
petroleum.  Not  affected  by  boiling  cone.  KOHAq. 
Yields  a  phenyl-hydrazide. 

Di-methyl-pyrryl  ir.ethyl  ketone 

/CMe:C(CO.CH,) 
NH<  I  .  [85°].  A  product  of  the 

\CiIe:CH 

action  of  Ac^O  on  the  corresponding  di-methyl- 
pyrrole  (Dennstedt  a.  Zimmerniann,  B.  19, 
2195).  Crystals.  Eeduces  AgNO^  in  very  dilute 
alcoholic  solution. 

Dr-METHYL-PYRRYL  METHYL  KETONE 
CARBOXYLIC  ACID  Cfi,^^0.,  i.e. 

^lKcJSSS-Sle>-  tl52°-158°].  Formed 
by  saponification  of  its  ethyl  ether,  which  is  pre- 
pared by  heating  the  mono-ethyl  ether  of  di- 
methyl-pyrrole dicarboxylic  acid  (1  pt.)  with 
Ac.,0  (5  Jits.)  at  205°  in  sealed  lubes  (IMagnanini, 
Bend.  Accad.  Line.  [4]  4,  830;  B.  21,  2805). 
Needles  (from  HOAc),  almost  insol.  water  and 
cold  alcoliol,  V.  si.  sol.  ether,  CHCl  ,,  and  benzene. 
Completely  decomposed  on  fusion  into  CO...  and 
di-methyl-pyrryl  methyl  ketone.  When  heated 
with  isatin  and  cone.  II.SOj  it  gives  a  green 
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colour.  A  solution  of  its  ammonium  salt  gives 
pps.  with  lead,  copper,  ferric,  cobalt,  and  mer- 
curic salts. 

Ethyl  ether  mk.'.  [143°].  Slender  needles, 
V.  sol.  hot  water,  alcohol,  and  ether. 

DI-MEIHYL-o-PYKRYL-PHENOL  C,„H,3N0 

i.e.  [2:1]  C,H,(OH).N<^JJ®:^g>.  Oxy-phemjl- 

di-methyl-pjjrrole.  [95°].  Formed  by  warming 
acetonyJ-acetone  with  o-amido-phenol  in  alco- 
holic solution  (Paal,  B.  19,  558).  White  plates 
(from  alcohol),  turning  red  in  air  ;  si.  sol.  water, 
V.  sol.  alcohol  and  ether.  Dissolves  in  alkalis, 
and  is  reppd.  as  needles  by  CO.,. — NaA':  crys- 
talline.— The  picrate  crystallises  in  reddish- 
brown  plates. 

(a)-METHyL-PYERYL  STYEYL  KETONE 
C^Nttj(CH3).CO.CH:CH.C.H3.  [193°].  Formed 
by  boiling  (a)-methyl-pyrryl  methyl  ketone  and 
benzoic  aldehyde  with  dilute  caustic  potash 
(Dennstedt  a.  Lehne,  B.  22,  1918).  Sulphur- 
yellow  needles  (from  alcohol). 

(^i)-Methyl-pyrryl  styryl  ketone  C|jH|,NO 
i.e.  CjNa,(CH3).CO.CH:CH.C,H5.  [156°-157°]. 
Formed  from  (/3)-methyl-pyrryl  methyl  ketone, 
benzoic  aldehyde,  and  dilute  caustic  potash  (D.  a. 
L.).    Small  light-yellow  plates,  v.  sol.  alcohol. 

(a;8')-Dimethyl-pyrryl  styryl  ketone 

<^^i5^^'^>C.C0.CH:CH.C„H,.  [188°].  Formed 

from  (a^') -di- methyl -pyrryl  methyl  ketone, 
benzoic  aldehyde,  and  KOHAq.  Yellow  shining 
plates  (from  alcohol)  (Dennstedt,  B.  22,  1921). 

(ai3)  ('?)-Di-methyl-pyrryl  styryl  ketone 
C,NH,(CH3),,.CO.CH:CH.C,H3.   [166°].  Formed 
like  the  preceding.     Small  yellow  plates  or 
needles  (from  boiling  alcohol)  (Dennstedt,  B. 
22,  1926). 

METHYL-PYEUVIC  ACID  v.  Ethyl-glt- 
oxYLic  ACID.  Its  nitrile  is  described  as  Pkopionyl 

CYANIDE. 

Tri  -  methyl  -  pyruvic  acid  C,H||,03  i.e. 
CMe^.CO.CO.B.  [88°].  (185°).  Formed,  to- 
gether with  a  little  CMe,.CO^H,  by  oxidising 
pinacolin  with  warm  alkaline  KMnOj  (Glucks- 
mann,  M.  10,  770).  Small  colourless  prisms 
(from  ether),  si.  sol.  cold  water,  v.  sol.  hot  water, 
m.  sol.  ether.  Volatile  with  steam.  Gives  a 
silver  mirror  with  ammoniacal  AgNOa.  May  be 
reduced  to  CMe3.CH(0H).C0aH  and  oxidised  to 
CMe^.CO.H. 

Salts.-NaA'.— CaA'„  3aq.— AgA'. 

Phenyl-hydrazide  C^M^^i^i.Jd^.  [158°]. 
Long  needles. 

METHYL-QTJINALDINE  v.  Di-methyl-quin- 

OLINE. 

METHYL-ftUINALDINIUM  HYDRATE  v. 

Methylo-hydrate  of  (Pt/.  3)-METHyL-QuiN0L- 

INE. 

METHYL  -  QUINAZOLINE  DIHYDRIDE 

C,H,oN,,  i.e.  C.'iiK^^"'cUe  ^^^'^^^ 
tilling  the  acetyl  derivative  of  o-amido-benzyl- 
amine  (Gabriela.  Jansen.B.  23, 2812).  Colourless 
tenacious  liquid,  sol.  water.  Its  solution  has 
a  bitter  taste  and  alkaline  reaction. — B'HCl : 
prisms,  v.  sol.  water. — B'^H^PtCls. — C h  r  o m  a  t  e  : 
reddish-yellow  needles. — Picrate.  [200°].  Long 
needles. 

DI-METHYL-QUINOGEN  v.  Di-methyl  di- 

•KKTONE,  Reaction  G. 


METHYL-QUININE  v.  Quinine. 
METHYL-(|jscitdo)-QUINISATlN  C,„n,N03 
/CO  .  CO 

1.  e.  C,H  /         I    (?).  [c.  120°-122°].  Pormed 

\NMe.CO 

by  oxidation  of  {Py.  l:2)-di-oxy-(P2/.  4)-methyl. 
(Py.  3)-pseudo-oxy-quinoliue 

/C(OH).C(OH) 
C,H,<  I         with  Fe^Cls.   V.  sol.  ordi- 

\NMe  .  CO 

nary  solvents.  Dissolves  in  alkalis  with  a  yellow 
colour  (Friedlander  a.  Mfiller,  B.  20,  2015). 
METHYL-QUINIZARIN  v.  Di-oxy-methyl- 

ANTIIKAQDINONE. 

METHYL-QUINOLINIC  ACID  v.  Metdyl- 

PYEIDINE  DICARBOXYLIO  ACID. 

(P;/.  l)-METHYL-QUiNOLINE    C,„n„N  i.e. 

C^Hj<^^'^^'^^^.    Lepidine.  Cincliolcpidine. 

Mol.  w.  143.  (265°  i.V.)  (K.) ;  (263°  i.V.)  (D.). 
S.G.2  1-0995;  22  1-0862  (K.). 

Formation.  —  1.  Obtained,  together  with 
quinoline,  by  distilling  cinchonine  with  aqueous 
KOH  (Greville  WilHams,  Pr.  E.  [3]  21,  377).— 

2.  By  distilling  the  hydrochloride  of  quinoline 
tetrahydride  (Py.  l)-carboxylic  acid  (tetrahydro- 
cinchonic  acid)  with  zinc-dust  (Weidel,  M.  3, 
75). — 3.  Formic  aldehyde  or  methylal  is  mixed 
with  acetone,  the  mixture  is  saturated  with 
HCl,  and  heated  with  a  solution  of  aniline  in 
cone.  HCl.  The  bases  are  separated  from  tho 
product  by  potash  and  fractionally  d.' stilled  ; 
the  equations  being:  CH,,0  -h  CH3.CO.CH,,  = 
H.,0  +  CH.,:CH.C0.CH3  ;  and  the  following 
CH.,:CH.C0.CH3  +  C.HsNK,  =  C,„H„N  4-  H.,0  +  H., 
(Beyer,  J.pr.  [2]  32,  127).— 4.  By  heating  oxy- 
(Py.  l)-methyl-quinoline  with  zinc-dust  (Knorr, 
A.  236,  94). — 4.  By  heating  cinchene  with  HO-ic 
at  200°  (Koenigs,  B,  23,  2677). 

Preparation.— 1.  The  fraction  250°-260°  of 
the  distillate  from  cinchonine  and  KOHAq  is 
converted  into  acid  sulphate  ;  the  acid  sulphate 
of  (P?/.  l)-methyl-quinoline  being  insoluble  in 
alcohol,  whilst  the  acid  sulphate  of  quinoline  is 
soluble  (Hoogewerff  a.  Van  Dorp,  B.  T.  C.  2,  1). 

2.  Obtained  in  pure  state  by  the  action  of  KOH 
upon  cinchonine  in  presence  of  superheated 
steam  (Krakau,  Bl.  [2]  45,  248). 

Properties.  —  Oil,  solidifying  when  cooled 
below  0° ;  si.  sol.  water,  misclble  with  alcohol, 
ether,  benzene,  and  ligroin.  Smells  like  quinol- 
ine. Turns  brown  in  air  and  light.  According 
to  Oechsner  de  Coninck  (Bl.  [2]  38,  546),  two 
lepidines  (258°)  and  (268°)  are  obtained  by  dis- 
tilling cinchonine  or  brucine,  and  the  base  of 
higher  boiling-point  alone  solidifies  in  a  freezing 
mixture. 

Eeactions. — 1.  Oxidation  with  KMn04  in 
alkaline  solution  gives  methyl-pyridine  dicarb- 
oxylic  acid  and,  finally,  pyridine  tricarboxylic 
acid  (Hoogewerff  a.  Van  Dorp,  B.  13,  1639). 
Oxidation  bylLCr.p,  and  H^SOj  yields  quinoline 
(Py.  l)-carboxylic  (cinchonic)  acid. — 2.  By  add- 
ing sodium-amalgam  to  lepidine  C.  Greville 
Williams  (C^N.  37,  85)  obtained  a  base  which 
formed  a  red"'crystalline  nitrate  C„,|H,j,N„HN03. 

3.  When  heated  with  an  equivalent  quantity  of 
benzoic  aldehyde  and  ZnCL  it  yields  styryl- 
quinoline  (Heymann  a.  Kunigs,  B.  21,  1424).— 

4.  When  heated  with  isoamyl  iodide  it  yields 
the  aniylo-iodide  (which  may  be  extracted  by 


METIIYL-QUIXOLIXE. 


rrpcaleJIy  boilinp;  the  product  with  water)  and 
also  an  insoluble  residue  whence  boiling  alkalis 
liberate  'lepamine'  C.j,H3._,N2  (Greville  Williams, 
C.  /.  10,  375).  Lepamine  is  a  fragrant  oil 
(c.  275°),  V.D.  (obs.  and  ealc.  10--1).  Lepamine 
yields  the  salts  C.,,|H,,„N. 11. .CI.,  (melting  below 
100°)  and  C.,„H,.,N[,H,,PtCl,.— 5.  By  the  action 
of  a  boiling  aijueous  solution  of  caustic  potash 
upon  mixtures  of  the  alkylo-icKlides  of  lepidino 
and  quinoline,  blue  or  green  substances,  called 
cyanines  are  obtained  (v.  Quinoline). 

Salts.  —  B'HCl :  needles.  —  B'..L[.,PtCl,  2aq  : 
orange-red  triclinic  needles.  [22G°-'23d°j  (Knorr) ; 
[c.233°]  (Konigs).— B'HAuCl.,.  [188°].  Prismatic 
needles.  Decomposed  when  heated  for  some  time 
atllO°.— B'HCdCl,,.— B'HNO., :  slender  prisms. 
— B'H.,SOj.  [22'J^].  S.  (alcohol) -4  at  18°;  1-1  at 
78°  (Krakau,  J.  II.  17,  362).— B'.,H.,Cr.,0, :  yellow 
needles  (from  hot  water)  which  decompose  at 
110\— B^.AgN03 :  white  needles.  — Tartrate 
B'C,H^O|j acp  Crystallises  from  alcohol. — 
Picrate  B'C„H,(NO.,).,OH.  [208°]  (H.  a.  D.) ; 
[213"]  (Krakau).  Small  yellow  needles  (from 
alcoholic  solutions). 

Mcthylo-iodide  B'MeL  [171°].  Yellow 
prisms  (from  alcohol)  (Hoogewerli  a.  Van  Dorp, 
li.  T.  C.  2,  41,  318). 

Ethylo-iodide  B'EtL    [143°].  Prisms. 

Isoami/Zo-t'odtVZe  B'C,,H,,L  [1G0°].  Yellow 
prisms  (Hoogewerli  a.  Van  Dorp,  li.  T.  C.  3, 
352). 

Chloro-lepidine  !'.  CiiLoEo-METnTL-QuixoLiNE. 
(Py.  l)-Methyl-quinoline  tetrahydride 

C,„H„N    i.e.  CJ1,<J;™-^JJ=>  (250°-253° 

i.V.)  at  740  mm.  Formed  by  adding  sodium  to  a 
boiling  alcoholic  solution  of  oxy-(/'//.  l)-niethyl- 
(juinolinc  (Knorr  a.  Klotz,i?.  19,  3300).  Formed 
also  by  the  action  of  tin  and  HCl  on  lepiidine. 
Colourless  oil,  with  i3ungcnt  odour. 

/CH:C(CH,) 
(P)/.2)-Methyl-quinoIine    CJI,<  | 

\  N:CH 

[10°-11°].  (250°  at  710  mm.).  Obtained  by 
heating  {Py.  2)  -  methyl -quinoline -(7';/.  3)-carb- 
oxylic  acid  with  soda-lime  or  alone  at  160°.  By 
CrO;i  and  II.SO.,  it  is  oxidised  to  quinoline- 
{Py.  2)-carbosylic  acid  [273°]  (Doebner  a.  Miller, 
P.  17,  1715  ;  is,  1642).  Formed  also  by  satu- 
rating a  mixture  of  propionic  aldehyde  and 
methylal  with  HCl  and  heating  the  product 
with  aniline  and  cone.  HClAq  (Miller  a.  Kinkelin, 
P.  20,  1916).    Prisms  or  colourless  liquid. 

Salts.  —  B'.,H,PtCl„ 2aq  :  orange  -  yellow 
needles.- B'HAuClj :  [145°].  Prismatic  yellow 
needles,  sol.  hot  water,  si.  sol.  cold. — Picrate 
B'C„H.,(NO.,),,OH:  [187°];  fine  yellow  needles. 

Methylo-iodida  B'Mel :  [221°];  long 
yellow  needles,  sparingly  sol.  alcohol. 

Amylo-iodide  B'C,H,,I :  [215°];  yellow 
needles. 

{Py.  2)-Methyl-quinoline  dihydride 
/CH:CMe 

C,„H„N  i.c.  C,H  /       I      .   Is  one  of  the 
^NH.CH., 

products  formed  by  the  action  of  methyl-iodide 
{In.  2)-methyl-indole  (methyl-ketole)  (Fischer 
a.  Steche,  A.  242,  358).  Oil.  Forms  a  nitros- 
amine. 


(Py.  3)-Methyl-quinoline  C,„H„N  i.e. 
C^Hj<^  2^  -C.Me'  (^)-^Iethyl-q^^uinuline.  Qiiin- 
aldine.  (240°  at  720  mm.)  (D.  a.  M.) ;  (246-5° 
i.V.)  at  724  mm.  (P.  a.B.)  ;  (240°  uncor.)  (Drew- 
son).  Occurs  in  coal  tar  (.Jacobscn  a.  Iteimer, 
P.  16,  1084). 

Formutitin. — 1.  By  heating  a  mixture  of  anil- 
ine, nitrobenzene,  and  H.^SO,  with  ethylene 
g'ycol  or  paraldehyde  (Doebner  a.  Miller,  P.  14, 
2812). — 2.  By  adding  a  little  NaOH  to  an  aqueous 
solution  of  equivalent  quantities  of  o-amido- 
benzoic  aldehyde  and  acetone  (Friedliinder  a. 
Gohring,  P.  16,  1835).— 3.  By  the  reduction  of 
o-nitro-styryl  methyl  ketone  with  SnCl._,  (Drew- 
son,  B.  16,  1!)53).  — 4.  By  heating  a  mixture  of 
aniline,  aldol,  and  HCl  (Doebner  a.  Miller,  U. 
10,  2404;  17,  1699).  — 5.  ]5y  heating  a  mixtuie 
of  aniline,  acetal,  and  H.SOj  (D.  a.  M.). — 0.  By 
heating  a  mixture  of  aniline,  nitrobenzene,  lactic 
acid,  and  H.^SO,  (Wallach  a.  Wiisten,  P.  16, 
2007). — 7.  By  heating  crotonic  aldehyde  with 
aniline,  nitrobenzene,  and  H.^SO.,  (Skraup,  P.  15, 
897). — 8.  By  distilling  its  carboxylic  acid  with 
lime  (Beyer,  J",  ^j)-.  [2]  33,  413;  Eohde,  75.22, 
267). — 9.  By  heating  chloro-metliyl-quinoline 
(vol.  ii.  p.  82)  with  HI  in  HOAc  in  sealed  tubes 
at  200°  (Conrad  a.  Limpach,  73.20,  955).- 10. 
By  heating  methyl-indole  (methyl-ketole)  with 
broraoform  and  alcoholic  NaOH  and  reducing 
the  resulting  bromo-methyl-quinoline  [78°]  with 
P  and  HI  at  180°  (Magnanini,  P.  20,  2610  ;  21, 
1940;  G.  17,  246).— 11.  By  heating  methyl-in- 
dole (methyl-ketole)  with  cone.  HCl  at  225° 
(Magnanini,  P.  20,  2009).— 12.  By  heating 
ethyl-acetanilide  with  ZnCl.,  at  225°  (Pictet  a. 
Bunzl,  P.  22,  1847). 

Preparation.— h.  mixture  of  aniline  (2  pts.), 
paraldehyde  (3  pts.),  and  cone.  HClAq  (4  pts.), 
is  heated  on  a  water-bath  for  a  few  hours  (Doeb- 
ner a.  Miller,  75. 10,  2464). 

Properties. —  Oil,  smelling  like  quinoline,  si. 
sol.  water.  It  gives  with  AgNO,  a  compound 
crystallising  in  white  needles.  Not  affected  by 
nitrous  acid.  A  solution  of  chloride  of  iodine  in 
HCl  forms  deep-j-ellow  needles  of  achloro-iodide 
[151°]  (Dittmar,  P.  18,  1012). 

Reaetions. —  1.  Scarcely  attacked  even  after 
long  boiling  with  chromic  acid  mixture,  but 
completely  oxidised  by  CrOj  in  HOAc.  CrO, 
and  H.SO^  yield  quinoline  {Py.  3)-carboxylic 
acid. —  2.  KMnO,  oxidises  it  to  acetyl-o-amido- 
benzoic  acid  (Doebner  a.  Miller,  B.  15,  3075). — 
3.  Cold  cone.  HNO3  forms  {B.  3)-  and  (73.  4). 
nitro-(P!/.  3)-methyl-quinolines.  Boiling  cone. 
HNO3  forms  nitro-quinoline  carboxylic  acid 
[220°].— 4.  Tin  and  HCl  reduce  it  to  a  tetra- 
hydride. — 5.  On  heating  with  siilpJiur  H  S  is 
evolved  and  the  product  contains  a  base 
C.,„H||;N..aq  [162°]  which  crvstallises  from  alcohol 
in  white  needles  (Von  Miller,  73.  21,  1828). -6. 
Combines  at  once  with  formamidc  forming  a 
white  mass,  which  crvstallises  from  alcohol  or 
ether  in  needles  of  C,,H,MeN:C(OH)N'H.,  [76"], 
and  is  decomposed  by  water  (Cleve,  73.  20,  7(;). 
7.  Combines  with  aldehydes,  forming  aldol-like 
products  which  readily  split  off  water  (Von 
Miller,  B.  20,  2041).  'Thus  paraldehyde  when 
heated  with  quinaldine  for  5  hours  at  210° 
yields  (Py.  3)-allyl-quinoline  (249°-253' )  (Kisele, 
B.  20,  2043);  isobutyric  aldeiiyde  wuh  ZnCl.^ 
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forms  C,^H„NO  [93°]  (Briinncr,  B.  20,  2041)  ; 
p-nitro-bemoic  aldehyde  at  120°  unites  forming 
C,,H„N.CH„.CH(OH).C,H,NO.,  [160°]  which  when 
heated  with  Ac,,0  loses  water  and  becomes 
uitro-styryl-quinoline  (Bulach,  B.  20,  2040  ;  B. 
22,  285).  In  like  manner,  when  quinaldine 
(1  mol.)  is  heated  with  furfuraldehyde  (1  mol.) 
and  a  little  ZnCU  for  2  hours  at  100°  the  product 
is  a,H,N.CH:CH:C,H,0  which  crystallises  from 
ligroin  in  tufts  of  needles  (Srpek,  B.  20,  2044).— 
8.  When  heated  with  phthalic  anhydride  and 
ZnCl„  at  200°  it  yields  '  quinoline  yellow ' 
C,,I-I,N.CH:C.,Oo:C,.H^  which  crystallises  from 
alcohol  in  golden  needles  [235°],  may  be  sub- 
limed, and  is  insol.  water,  v.  si.  sol.  ether,  m. 
sol.  boiling  alcohol,  v.  sol.  HOAc.  It  dyes  silk 
and  wool  yellow  (Jacobsen  a.  Eeimer,  B,  16, 
1082). 

Salts. — The  nitrate  and  hydrochloride 
are  easily  soluble.— B'.,H.,PtCl5.  [226°]  (F.  a.  G.) ; 
[229°]  (P.  a.  B.)  ;  [230°]  (Beyer).  Sparingly 
soluble  orange  prisms.  —  Aurochloride  : 
yellow  crystalline  pp.— B'HHgClj.  [105-5°]. 
White  needles.— B'HI.  [186°].  V.  sol.  water.— 
B'H-.SOj.  [213°].  Deliquescent  prisms  (Hooge- 
werif  a.  Van  Dorp,  B.  T.  C.  3,  344).— B'^H.^Cr^O, : 
long  yellow.'sh-red  needles,  sol.  hot,  si.  sol. 
cold,  water.— Pi  crate  B'C„H,(N0,,)30H.  [191°]. 
Needles,  si.  sol.  water  and  cold  alcohol. 

M ethyl o-iodideB'Uel.  [195°].  Lemon- 
yellow  needles,  v.  sol.  water,  sol.  alcohol,  insol. 
ether.  Yields  (B'MeCl).,PtClj  crystalL'sing  in 
orange  tables;  (B'MeCl)A.uCl3  crystallising  from 
hot  water  in  lemon-yellow  needles ;  and 
(B'i\Ie).^Cr„Oj  crystallising  in  orange  plates,  si. 
Bol.  water,  exploding  at  90°. 

Methylo-oxide  (B'Me),,0.  Formed  by 
adding  aqueous  KOH  to  the  methylo-iodide 
(Bernthsen  a.  Hess,  B.  18,  32  ;  Moller,  A.  242, 
302).  Yellow  amorphous  flakes,  si.  sol.  water, 
V.  sol.  alcohol  and  ether.  Easily  decomposes, 
becoming  red.  HIAq  converts  it  into  B'Mel, 
while  HCl  yields  B'MeCl. 

E thylo-iodide  B'Etl.  Ethyl-quijialdin- 
ium  iodide,  [234°].  Prepared  by  heating 
quinaldine  with  EtI  at  100°.  Yellow  prisms 
(from  alcohol),  decomposed  on  fusion  (Hooge- 
werff  a.  Van  Dorp,  R.  T.  C.  3,345,350;  Spaltholz, 
B.  16,  1851).  Aqueous  KOH  converts  it  into  the 
llocculent  oxide  (B'Et)20  which  readily  changes 
on  exposure  to  air  to  a  crimson  resin.  The 
oxide  yields  the  following  salts :  B'EtAuCl, : 
golden  needles.  —  (B'EtCl) J'tCl,  :  ruby-red 
prisms,  sol.  hot  water. — (B'Et)oCr,Oj.  Eeddish- 
yellow  needles,  exploding  at  100°.  On  heating 
quinoline  ethylo-iodide  (2  pts.)  with  quinaldine 
ethylo-iodide  (1  pt.)  and  aqueous  KOH  diethyl- 
isocyanine  iodide  is  formed,  which  crystallises 
from  its  crimson  alcoholic  solution  in  lustrous 
green  prisms  (v.  Quinoline). 

Propylo-iodide  B'Prl.  [107°].  Obtained 
by  heating  its  components  on  the  water-bath 
(Moller,  A.  242,  306).  Small  greenish-yellow 
prisms  (from  alcohol),  si.  sol.  cold,  v.  sol.  hot, 
alcohol  and  water.  Gives  with  aqueous  KOH  a 
yellow  amorphous  oxide  (B'Pr).,0,  sol.  alcohol 
and  ether.  It  yields  the  salts— (B'PrCI)J>tClj 
crystallising  in  orange  plates,  B'PrAuClj  crystal- 
lisujg  in  canary-yellow  needles,  v.  si.  sol.  cold 
-water,  and  (B'Pr)2Cr.0j  crystallising  in  brownish- 
,  red  prisms. 


Isobutylo-iodide  B'C^TIJ.  [172°].  Ob- 
tained by  cohobating  its  components  at  115°  (M,). 
Straw-yellow  p'.ates,  sol.  hot  alcohol.  Yields  an 
unstable  oxide  which  on  heating  changes  to  a 
violet  colouring  matter. 

Isoamylo-iodide  B'C.H,,!.  [175°]. 
Formed  by  cohobating  its  components  for  12 
hours  at  145°.  Small  yellow  prisms,  v.  sol. 
water  and  hot  alcohol.  Converted  by  aqueous 
KOH  into  an  oxide  which  condenses  to  a  crimson 
dye  on  heating. 

(Py.  3)-Methyl-quinoline  tetrahydride 
vCH2.CH2 

C„Hji^        I         ,  Tetra-hydro-quinaldine. 

\NH.CHMe 
(248°  at  710  mm.).  Formed  by  reducing 
CH,.CO.CH,.CH,.C„H,NO,  [1:2]  (Jackson,  B.  14, 
890).  It  is  also  a  product  of  the  action  of  HCl 
on  a  mixture  of  aldehyde  and  aniline  (Doebner 
a.  Miller,  B.  17,  1698).  Prepared  by  reducing 
quinaldine  with  tin  and  HCl  (Doebner  a.  Miller, 
B.  16,  2467).  Colourless  liquid  with  pleasant 
smell,  si.  sol.  water,  v.  sol.  alcohol,  ether,  and 
benzene.  FeClg  gives  a  blood-red  colour  to 
aqueous  solutions  of  its  salts ;  CrOj  acts  in  like 
manner.  Nitrous  acid  produces  an  oily  nitros- 
aminc  and  a  crystalline  nitro-nitrosaminc  [152°] 
(Moller,  A.  242,  314).  Heated  with  benzotri- 
chloride  it  gives  a  green  dye-stuff. — B'^H^PtCl,; : 
yellow  needles. 

v-Methyl-quinoline  dihydride  C,oH,,N  i.e. 

C^Hj<]^^^g       .    This  base  is  probably  formed 

by  heating  r-methyl-indole  with  Mel  (Fischer 
a.  Steche,  B.  20,  2201). 

r-Methyl-quinoline  tetrahydride  C,|,H,3Ni.e. 

CsH^NMe  Ch'  •  -^"^^^i^^-  (2i3°  at  720  mm.). 
Prepared  by  heating  quinoline  tetrahydride  with 
Mel  (Hoffmann  a.  Konigs,  -B.  16,  731),  or  by  re- 
duction of  quinoline  methylo-iodide  with  tin  and 
HCl,  the  yield  by  the  latter  process  being  50  p.c. 
of  the  theoretical  (Feer  a.  Konigs,  B.  18,  2388). 
Oil.  Eesembles  quinine  in  physiological  action, 
and  has  been  used  as  a  febrifuge.  Nitrous  acid 
gives  a  yellowish-red  colouration  in  dilute  solu- 
tions. Gives  a  green  dye-stuff  on  heating  with 
bcnzo-trichloride. 

S  a  1 1  s .— B'HCl  aq.  [244°].  Prepared  by 
heating  quinoline  tetrahydride  with  MeOH  and 
cone.  HClAq  at  160°  (Osterniayer,  B.  18,  595). 
Crystallises  from  alcohol  or  chloroform  in  tetra- 
hedra  ;  v.  sol.  alcohol,  si.  sol.  ether. — B'HCIICI. 
[86°].  Large  yellow  needles.— B'H.PtCl^.  [177°]. 
Bed  crystalline  pp. — Picrate.  [125°].  Long 
yellow  needles. 

Nitroso-  derivative  C,„H,„(NO)N.  Green 
plates  ;  v.  sol.  alcohol,  ether,  and  benzene,  si. 
sol.  ligroin.  Does  not  give  Liebermann's  reac- 
tion.   Not  affected  by  boiling  NaOHAq. 

Methylo-hydroxide  "B'MeOH.  Strong 
alkaline  base  ;  sol.  water. 

Ethylo-iodide  C„H,„NMeEtL  [179°]. 
Formed  from  ethyl-quinoline  tetrahydride  and 
Mel  (Claus  a.  Stegelitz,  B.  17,  1331).  Crystals. 
Not  affected  ^y  KOHAq.  With  Ag.O  it  gives  a 
crystalline  base.  V.  sol.  water,  insol.  ether. — 
(C„H,„MeEtCl),PtCl^. 

References. — Amido  -  methyl  -  h ydeo  -  quinol- 
ine, NlinO-METHYL-QUINOLINE  TETEAHYDRIDE,  and 
OSY-METHYL-QUIXOLIHE  TEHiAHTDniDE, 


METIIYL-QUINOLINE. 


■  (D.  l)-MeUiyl-quinoline  C,JI„N  i.e. 
ClI:CMe.C.CH:CII  ,„.,o>  m  •  •  t,  1,1 
Cn:CH.C.N  :Cir  ^^''^  ^  ^^'^  probably 
the  constitution  of  the  base  wlilch  is  formed, 
together  with  {D.  3)-methyl-quinohne,  by  heal- 
ing );j-tokiidine,  o  nilio-phenol,  glycerin,  and 
II.SO^  together  (Skraup  a.  Brunncr,  M.  7,  lo'J). 
Its  acid  sulphate  is  more  soluble  in  alcohol  than 
that  of  the  (C  3)-isomtriile.  The  platino- 
chloride  melts  at  224'^,  the  p  i  c  r  a  t  e  at  198'^. 
The  picrate  is  much  loss  soln])le  than  that  of 
the  accompanying  isomeiidc.  The  eh  r  ornate 
is  V.  sol.  water. 

Derivative. — v.  CnLono-(C  l)-METnTL-QurNOL- 
INE,  which  may,  however,  perhaps  be  CuLono- 

[D.  3)-METIl\L-QniN0HNE. 

(/;.  2)  -  Methyl  -  quinoline  C,oH,N  i.e. 
CMe:CH.C.CII:CII  .  ,„.„ov 

CH  :CH.  C.N  :CII  •  l^Tohiqmnoline.    (2^3  ) 

at  745  mm."  S.G.  2  1-0815  ;  2^2  1-0G81.  Formed 
by  lieating  a  mixture  of  ^J-tokiidine,  ^'-'I'ti'o- 
toluene,  glycerin,  and  H.SO,  (Skraup,  M.  2, 158). 
Ijiquid,  smelling  like  quinoline.  Yields  pyridine 
di-carboxylic  (quinolinic)  acid  on  oxidation  with 
KMnOj.  IIOCl  forms  chloro-oxy-methyl-quinol- 
n  TT  Ar  /CH;CH 

Salts. — B'HClAaq  :  slender  needles;  v.  sol. 
water  and  alcohol.— B'., II  . PtCl,/2aq:  slender  yel- 
low prisms.— B'HI.  [18G°j(M611er,/1.242,507).— 
B'H.^SO,  ail.  Prisms  ;  v.  e.  sol.  water. — P  i  c  r  a  t  c 
B'C„1I..(N0.,)30H.  [229°].  Yellow  powder. 

Chloro-iodide  C|„H„NIC1.  [c.  170°]  ; 
easily  soluble  in  alcohol.  Tlie  hydrochloride 
C|„1I,,NIC1,IIC1  is  formed  byadding  a  solution  of 
chloride  of  iodine  in  IICl  to  a  solution  of  (B.  2)- 
methyl-quinolino.  It  forms  easily  soluble  reddish- 
yellow  needles,  [c.  112°],  blackened  by  NII3 
(Dittmar,  U.  18,  1G12). 

Me  thylo  -  iodide  B'Mel.  Slender  yellow- 
ish prisms.  When  heated  with  (Py.  l)-mcthyl- 
iiuinoline  methylo-iodido,  and  aqueous  KOII  it 
forms'di-methyl-methylo-cyaniiie'C,_.JI._,|NJ  2aq, 
which  crystallises  from  alcohol  in  violct-blue 
needles ;  si.  sol.  water,  melting  (when  anhydrous) 
at  275°-277'^  (HoogcwerU  a.  Van  Dorp,  12.  T.  C.  3, 
312). 

Derivatives. — F.  Tr,i-cnLORo-(B.  2)-jiETnTL- 

QUl.N'OLINE,  CllLOnO-OXY-(Z>.  2) -JIETHYL-QUIN'nL- 
INE,         Dl-CHI.OKO-DI-KITl;0-OXY-(i?.  2)-5IErllYL- 

QUiNOLiN'E,  and  Oxy-(L'.  2)-methyl-quixolixe. 

{D.  3)  -  Methyl  -  quinoline  C„H„N  i.e. 
CH  :CH.C.CH:CH  ^  ,      .    ,.  ,o-no 

CMe:CH.C.N  :CH-     ^^^-Tolnqmnohne.  (2^0° 

uncor.);  2507°  cor.  at  747  mm.).  S.G.  2  l-OS.";;); 
1;}  r0722.  Formed,  together  with  smaller  quan- 
tities of  an  isomeride,  probably  {D.  1)  melhyl- 
quinolinc,  by  heating  a  mixture  of  i;z-toluidine, 
»«-nitro-toluene,  glycerin,  and  H.SO.,  (Skraup,  M. 
3,  381 ;  D.  15,  8'J3),  or  of  7?j-toluidine,  o-nitro- 
phcnol,  glycerin,  and  H.SO.,  (Skraup  a.  Brunner, 
M.  7,  139).  The  two  bases  may  be  separated  by 
crystallising  their  acid  sulphates  from  alcohol, 
in  which  the  sulphate  of  the  base  here  described 
is  the  less  soluble.  Y'cllowish,  highly  refractive 
liquid;  not  solid  at  —20'.  Yields  on  oxidation 
quinoline  (U.  3)-carbosylic  acid  [247°]. 

Salts . — H  y  d  r  o  c  h  1  o  r  i  d  e  :  large  trans- 
parent prisms.— B'H.PtCl,.  2aq.  [224°].  Orange 
prisms.— B'II,,S0,.—B'2(TLS0  J;,, raq.-  C  h  r  o  m  - 
ate:  [8'J"J ;  v.  si.  sol.  water.  —  Picrate: 
[237°]. 


He  thylo  •  iodide  B'Mel  '^aq  :  golden 
needles. 

(B.i)  -  Methyl  .  quinoline  C,„n,N  i.e. 
Cn-.CR  .C.CILCII  „ ,  .  , 
CH-CMe  C  N  -CIl"  O"-' 0'"2""^°'"'^' (218°  cor.) 

at  751  mm.  S.G.  5  1-085;  1-073.  Formed 
by  heating  o-tohiidine  with  glycerin,  o-nitro- 
toluene,  and  II.SO,  (Skraup,  M.  2,  153).  Strongly 
refractive  liquid,  smelling  like  quinoline ;  not 
solidilied  in  a  mixture  of  solid  CO.^  and  ether ; 
V.  si.  sol.  water,  sol.  alcohol  and  ether.  Oxidised  by 
KMnO,to  pyridine  dicarboxylic  (quinolinic)  acid. 

Salts. — B'HCr2',aq:  very  soluble  trans- 
parent prisms. — B'.JI.J'tCl^  2aq  :  orange  prisms. 
— B'lL.SO, :  prisms;  si.  sol.  cold,  v.  sol.  hot, 
water.— B'C,H,(KOJ,On.  [200°].  Pale-yellow 
leaflets. 

Mc  thylo  -  iodide  B'Mel.  Crystalline 
powder. 

(C4)  -  Methyl  -  quinoline  tetrahydride 
C,„H|,N.  Oil.  Obtained  by  reducing  (D.i)- 
methyl-quinoline  (Ziegler,  B.  21,  860). 

Nilrosamine  C,,H,,MeN.NO.  Formed 
by  treating  (I?.  4)-methyl  quinoline  tetrahydride 
with  NaNO.^  and  HOAc  (Ziegler).  Oil.  Slowly  con- 
verted by  alcoholic  HCl  into  an  isomeric  nitroso- 
derivative,  which  crystallises  from  benzene  in 
lustrous  steel-blue  crystals  [140°],  and  may  be 
reduced  to  an  amido-(Z?.  4)-methyl-quinolinc 
tetvaliydride,  giving  a  hydrochloride  melting  at 
1GU°. 

(B.  2,  4)-Di-methyl-quinoline  Cnn„N  i.e. 
CMe:CH. 

I  >C,H3N.    (2G3°  cor.).    S.G.  t  1-0CG5. 

CHiCMe/ 

Formed  by  heating  (1,  3,  4)-7u-xyIidine  with 
glycerin,  nitrobenzene,  and  IL.SO,  (Behrend,  B. 
17,  271G).  Colourless  oil.  Yields  a  sulphonic 
acid  melting  at  1CG°.  —  B'.,H,PtCl,, :  yellow 
needles. — B'tlSO.,:  minute  needles.  Its  bi- 
chromate forms  long  yellow  needles. 

(B.  1,  2)  or  (B.  2,  3)-Di-methyI-quinoline 
CMc:CMe.  CMe:CH. 
I  )0,ll,^  or  I  >C,Il3N. 

CH:CH  /  CMe:Cn/ 
Obtained  by  heating  a  mixture  of  o-xylidine 
C,.H.,Me.,(NH„)  [1:2:4],  nitrobenzene,  glycerin, 
andH.Sb,  (Berend,  B.  17, 14.s9).-B'.,H.,PtCl,aq: 
minute  yellow  needles.— B'H.^SOj  .'('aq  :  glistening 
prisms.  —  B'lIXr^O, :  slightly  soluble  orange 
prisms. 

(B.  1, 4)-Di-methyl-quinoline  C,,n,,N  i.e. 
CH:CMe. 

I  >C,H,N.  [5°].  (2G5°)  at  73G  mm.  S.G. 

CH:CMe/ 

J  1-0752  (B.) ;  2i  1-070.  Formed  by  warming 
the  sulphate  of  p-xylidine  C„H3Me,(NH,)  [1:4:2] 
with  nitrobenzene  and  glycerin  (Berend,  B.  18, 
31G5  ;  Lellmann  a.  Alt,  A.  308).  Oxidised 
by  dilute  HNO^  at  170°  to  {B.  4)-methyl-quinol- 
ine  {B.  l)-carboxylic  acid.  — B'.,H.^PtCls :  yellow 
needles.— B'..H.Cr,0,.    [149°].  'Orange  needles. 

reirrt-Ztyrfj-irfc  C„H,,,N.  (271°).  Formed 
by  reduction  with  zinc  and  IICl  (Berend,  B.  18, 
3165).  Pleasant-smelling  liquid.  —  B'HCl : 
slender  needles  (from  alcohol)  or  sis-sided  plates 
(from  water). 

{B.  4,  Py.  3)-Di-methyl-quinoline  C,,TI,|N  i.e. 
CH:CH  .C.Cn:CH 

I  II       I     •  o-MUhyl-^uiiialdine. 

Cn;CMe.C.  N  :CMe 


(274°). 
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(252°).  Formed  by  heating  a  mixture  of  o  tolu- 
idine,  paraldehyde,  and  HClAq  at  100°(Doebner 
a.  Miller,  B.  IG,  2469).  Formed  also  by  heating 
its  carboxylic  acid  with  KOH  (Panajotoff,  Z?.  20, 
40).  Colourless  liquid,  v.  sol.  alcohol  and  ether, 
si.  sol.  water.  Volatile  with  steam. — Platino- 
chloridcs  B'.HPtClj2aq :  dark-yellow  needles. 
— W^H., Cr.fi.:  orange-yellow  needles,  sol.  hot,  si. 
sol.  cold,  water.  On  oxidation  with  chromic 
acid  it  yields  an  acid  C||H,,NO.,  identical  with 
thxt  obtained  from  o-amido-bcnzoic  acid  and 
aldehyde  (Von  Miller  a.  E.  Meyer,  B.  23,  22G0). 

Methylo-iodideB'Uel.  [221°].  Prepared 
by  heating  the  base  with  Mel  at  100°  (Moller, 
A.  242,  309).  Lemon-yellow  needles  (from  in- 
dole). Alkalis  liberate  an  unstable  base,  which 
on  heating  yields  the  original  o-methyl-quin- 
aldine.  It  also  yields  the  salts  :  (B'MeCl)jPtCl,| 
crystallising  in  yellow  needles,  v.  si.  sol.  cold 
water,  B'MeAuClj,and  (B'Me)2Cr^0,  crystallising 
from  water  in  orange  plates. 

Ethylo-iodideB'Etl.  [229°].  From  the 
base  and  EtI  at  140°  (Moller).  Lemon-yellow 
needles  (from  alcohol).  Yields  the  salts  : 
(B'Et);PtClu,  crystallising  in  orange-yellow 
needles,  and  B'EtAuCl^  crystallising  in  lemon- 
yellow  plates,  m.  sol.  hot  water. 

Tetrahydride  C^S^Me^  \ 

\NH.CHMe 
Tctrahydro-mcthyl-quinaldinc.  (261°).  Formed 
by  reducing  {B.  4,  Py.  8)-di-methyl-quinoline 
(Doebner  a.  Miller,  B.  16,  2469).  Colourless 
liquid.  Gives  a  red  colouration  with  FeClj. — 
B'.,H.,PtCl„ :  concentric  red  needles. 

'  {B.  3,  Py.  3)-Di-methyl-quinoliiie  C„H„jS[  i.e. 
CH  :CH.C.CH:CH 

I  II       I     .  m-Methyl-qidnaldinc. 

CMe:CH.C.  N  :CMe 

[61°].  (264°).  Formed  by  heating  a  mixture  of 
9)i-toluidine,  paraldehyde,  and  HCl  (Doebner  a. 
Miller,  B.  16,2471).  Long  colourless  needles,  v. 
sol.  alcohol,  ether,  and  benzene,  si.  sol.  water. 
Oxidised  by  chromic  acid  to  methyl-quinoline 
m-carboxylic  acid  [284°]  (Miller  a.  Kist,  B.  23, 
2-;;63,  3483).— B'2H,,Cr.,0; :  thick  orange  needles, 
nearly  insol.  cold  water. — B'oHjPtCl^ :  small 
yellow  needles. 

[B.  2,  Py.  3)-Di-methyl-quinoline 
CMe:CH.C.CH:CH 

I  II        I     .  p-Methyl-quinaldine.  [60°] 

CH  :CH.C.  N  :CMe 

(D.  a.  M.) ;  [65°]  (Jacobsen  a.  Eeimer,  B.  16, 
2603).  (266°)  (D.  a.  M.) ;  (260°)  (J.  a.  K.). 
Formed  by  heating  a  mixture  of  p-toluidine, 
paraldehyde,  and  HCl  (Doebner  a.  Miller,  B.  16, 
2470).  Large  colourless  trimetric  prisms,  smell- 
ing like  anise-seed.  V.  sol.  alcohol,  ether,  and 
benzene,  si.  sol.  hot  water.  Oxidised  by  chromic 
acid  to  methyl-quinoline ^J-carboxylic  acid  [256°] 
(Miller  a.  Schunck,  B.  23,  2263).  Heated  with 
phthalic  anhydride  and  ZnCl.^  at  200^  it  yields 
methyl -quinophthalone  or  methyl-quinoline 
yellow  C,,H,N:C,02:C„H4  [203°]  which  crystal- 
lises from  alcohol  in  golden  needles  (J.  a.  11.). — 
B'jHjPtClg:  nearly  colourless  slender  needles, 
si.  sol.  hot  water.  —  B'jH.^Cr.^Oj :  long  yellow 
needles,  m.  sol.  hot  water.  —  The  hydro- 
chloride, nitrate,  sulphate,  and  acetate, 
are  easily  soluble  crystalline  salts. 

iMcthylo-iodide  B'Mel.    [237°].  Formed 


from  the  base  and  Mel  in  the  cold  (Moller,  A. 
242,  311).  Lemon-yellow  needles,  si.  sol.  cold 
alcohol,  insol.  ether,  v.  sol.  water.  Yields  the 
salts  (B'Me).PtCl„,  B'MeAuCl,,  and  (B'Me),Cr.,0„ 
all  three  crystallising  in  needles. 

TetraJiydride  C^HjMe^^g-'^^^jg.  (267°). 

Formed  by  reducing  the  base  with  tin  and  HCl 
(Doebner  a.  Miller,  B.  16,  2471).  Liquid,  si.  sol. 
water,  v.  sol.  alcohol  and  ether.  Its  aqueous 
solution  is  coloured  blood-red  by  FeClj. 

(B.  4,  Pi/.  l)-Di-methyl-quinoline 
CH:  CH.C.CMe:CH 

I  II         I    .    (274°  i.  v.).    Formed  by 

CH:CMe.C.  N  :CH 

distilling  oxy-(jB.  4,  Py.  l)-di-methyl-quinoline 
with  zinc-dust  (Knorr,  A.  245,  369).  Light 
yellow  oil  with  pungent  taste  and  smell,  v.  sol. 
alcohol  and  ether,  almost  insol.  water.  — 
B'jH,PtCl„  aq.  [220°].— B'HAuCl^.  [181°]. 

{B.  3,  Pi/.  l)-Di-methyl-quiiioline 
CH:CH  .C.CMe:CH  ,  „„„o  •  -it  \  ^ 
CMe:CH.C  .N  :CH-  ^83°  i-  V.).  Formed 
by  distiUing  {Py.  3)-oxy-(B.  3,  Py.  l)-di-methyl- 
quinoline  with  zinc-dust  (Knorr,  A.  245,  371). 
Oil,  volatile  with  steam.— B'2H,PtCl,2aq.  [227°]. 
Eeddish-brown  prisms. 

{B.  2,  Py.  l)-Di-methyl-qiiinoline 
CMe:CH.C.CMe:CH  ,  v  ,f  „  ,    ,  ,  • 
CH  -CH  C  N    CH'  (7)--''^<^"'-2/'"i'-'''"'2""^''""^' 

(280°  i.  v.).  Formed  by  distilUng  {Py.  3)-oxy- 
{B.  2;  Py.  l)-di-methyl-quinoline  with  zinc-dust 
(Knorr,  A.  245,  366).  Pungent  oil,  v.  sol.  alcohol 
and  ether.  Oxidised  by  chromic  acid  to  a 
methyl-quinoline  carboxylic  acid  (Von  Miller  a. 
Daniel,  23,  2264).— B',,H.PtCl„2aq  :  needles, 
decomposing  at  231°. — B'HAuCl,:  needles,  de- 
composing near  192°. — B'.,H.,Cr.,0, :  needles,  de- 
composing near  150°."-^  B''c1h,(N0J30H  : 
needles,  decomposing  near  230°. 
(Py.  2,  3)-Di-methyl-quiE0line 

C,H,<^^;^^jg.  [66°].  (261°uncor.)at729mm. 

Formed  by  adding  tiglic  aldehyde  (1  mol.)  to  a 
mixture  of  aniline  hydrochloride  (4  mols.)  and 
HCl  heated  to  85°  (Eohde,  B.  20, 1912  ;  22,  268). 
Formed  also  in  small  quantity  by  heating  a 
mixture  of  acetic  and  propionic  aldehydes  with 
aniline  and  HClAq  at  100°.  Tables  or  plates ; 
V.  si.  sol.  water,  v.  sol.  ether,  v.  e.  sol.  alcohol. 
Chromic  acid  mixture  oxidises  it  to  (Py.  3)- 
methyl-quinoline  {Py.  2)-carboxylic  acid.  On 
condensation  with  benzil,  by  heating  at  100°  for 
24  hours,  it  yields  a  base  [176°],  of  which  the 
solutions  of  the  salts  exhibit  green  fluorescence. 
This  base  changes  on  heating  for  some  time  at 
180°  to  a  polymeride  [240°]. 

Salts.— B'H CI  2aq  :  radiating  needles,  v.  e. 
sol.  water  and  alcohol. — B'^H^PtCl^  2aq  :  orange 
needles,  turning  black  at  230°. — B'HNO, :  prisms, 
V.  e.  sol.  water  and  alcohol. — B'HjSOj  aq. 
[235°] :  slender  radiating  needles,  v.  e.  sol.  water, 
m.  sol.  alcohol.— B'oH^CrjO, :  long  orange  needles,, 
m.  sol.  hot  water;  turns  brown  at  150°.  Picrate: 
[225°]. 

Methylo-iodideB'Uella.q.  [218°].  Sickle- 
like groups \)f  needles  (from  alcohol) ;  m.  sol. 
water  and  alcohol. 

{Py.  1,  2)-Di-methyl-quinoline 

C,H,<^^^^^-^2®.  [65°].  (290°  i.V.)  at  737  mm. 
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Formed  by  distilling  (P//.  3,  2,  l)-oxy-di-metliyl- 
quinolino  with  zinc-dust  (Kiiorr,  A.  21'),  302). 
On  oxidation  by  chromic  acid  mixture  it  yields 
{Py.  2)-methyl  quinoline  {Pi/.  l)-carboxylic  acid 
(Seitz,  B.  23,  2257).— B',.H.,PtCl,  2aq.  [210°].— 
15'HAuCl^.  [177°].  Plates.— B'..H,Cr„0,:  red 
needles.— Picrate  B'C,H,(N0„),6H.  [c.  205°]. 
Yellow  needles. 

Mcthi/lo-iodide  B'Mel.  [101°].  Liglit- 
ycUow  needles  (from  alcohol). 

{Py.  1,  3)-Di-niethyl-quinoline 

CH<^'^;^g^.   (2G4°  uneor.).    S.G.  l-QOl. 

Fur  Illation.— 1.  By  saturating  a  mixlurc  of 
paraldehyde  (120  g.)  and  acetone  (200  g.)  with 
gaseous  HCl,  allowing  the  mixture  to  stand  for 
a  day  or  two  and  then  pouring  it  slowly  into  a 
solution  of  aniline  (200  g.)  in  cone.  HClAcj  (400  g.). 
In  this  reaction  the  ketone  CH,.CH:CH.CO.CH, 
is  doubtless  first  formed  (C.  Beyer,  J.  pr.  [2]  32, 
125  ;  33,  401).— 2.  Together  with  methane,  by 
heating  acetone  with  aniline  hydrochloride  at 
180  ;  the  yield  being  3  p.c.  of  the  theoretical 
(Uiehm,  A.  238,  3 ;  B.  18,  3296).— 3.  Together 
with  the  bases  C,H.N:CMe.,  (228 ^),V.D. 06-4  (calc. 
GG-5),andC,,,H„N(?)  (275°),by heating aniUne with 
acetone  and  a  dehydrating  agent  such  as  ZnClj 
or  P..O5. — 4.  By  heating  aniline  with  mesityl 
oxide"  at  130^  (Engler  a.  Kiehm,  B.  18,  2245).— 
6.  By  heating  acetanilide  with  acetone;  the 
yield  being  8  p.c.  of  the  theoretical.  — G.  P'rora 
acetone  and  benzanilide. — 7.  By  the  action  of 
NaOHAq  on  a  mixture  of  o-amido-acetophenone 
and  acetone  (0.  Fischer,  B.  19,  1037).— 8.  By 
dissolving  the  anilide  of  methylene  di-methyl 
diketone  (acetyl-acetone)  in  cone.  H^SO^,  warm- 
ing, diluting  with  cold  water,  and  neutralising 
with  NH3  (Combes,  C.  R.  100,  142). 

Properties. — Oil,  with  sweetish  smell,  some- 
what like  quinoline  ;  volatile  with  steam.  Not 
alfected  by  nitrous  acid. 

Reactions. — 1.  CrOg  oxidises  it  to  {Py.  3)- 
mcthyl-quinoline  {Py.  l)-carboxylic  acid.  —2.  By 
healing  with  phtlialic  anhydride  and  a  little 
ZnCl.2  at  200°  it  is  converted  into  a  '  plithalone  ' 
C,|H,,N:CoO^.:CJ-I,,  which  crystallises  from  alco- 
hol in  orange  needles  [238°]  (Beyer,  J.  pr.  [2] 
33,  407). 

Salts. —B'lICl :  slender,  stellate  flat  needles 
(by  sublimation),  v.  sol.  water  and  alcohol. — 
B'.,H.,PtCl,,.  [229°].— B'-H^PtCl,  2aq.— 
B'.,H,ZnCl,  liaq.— B'H.SOj.  [225°-228°].  Con- 
centric needles,  v.  sol.  water,  si.  sol.  alcohol.— 
B'.,H.,Cr.,0,.  [172°].  Orange  needles,  v.  sol.  hot, 
V.  si.  sol.  cold,  water.- B'C^H,(NOJ,OH.  [190°]. 
Needles  (from  acetone). 

Methylo-iodida  B'Mel.  [22G°]. 

Ethylo-iodide  B'Etl.  [214°].  Needles 
(from  alcohol). 

Di-niethyl-quinoline  C^nj(C.HMe.,N).  [G5°]. 
(207  ')  at  713  mm.  Occurs  among  the  products 
of  the  action  of  aniline  on  a  mixture  of  isobutyric 
aldehyde,  methylal,  and  HCl  (Von  Miller  a. 
Kinkelin,  B.  20,  1937).  Monochnic  prisms. — 
B'.JUtCls  2aq.  [2G8°].  Groups  of  needles 
(from  HClAq).— B'C,,H,,(NO,);,OH.  [220°].  Ag- 
gregates of  tables  (from  hot  alcohol). 

{Py.  1,  4)-Di-metliyl-quiaoline  letrahydride 

NMe'lcH.;    (2550  i.V.).      Formed  by 
adding  Na  to  a  boiling  alcoholic  solution  of  oxy- 
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(Pil-  1,  4)-di-mcthyl-quInoline  (mothvl-lepldone) 
(Knorr  a.  Klotz,  B.  19,  3302).    Colourless  liquid. 
{Py.  3.  4)  Di-metliyl-quinoline  tetrahydride 

^^^KNMe.Cmie-  (248  >t  710  mm.  Formed 
by  heating  (Py.  3)-methyl-quinoline  tetrahydride 
with  Mel  (Doebner  a.  Miller,  B.  16,  24G8). 
Formed  also  by  reducing  the  methylo-iodide  of 
{Py.  3)-mcthyl-quinoline  with  tin  and  HCl 
(Feer  a.  Konigs,  B.  18,  2388).  Colourless  liquid. 
On  heating  with  benzotrichloride  it  gives  a  green 
dye-stuff. — B'^H-J'tCla :  sparingly  soluble  red 
granular  pp. 

Methylo-iodideJi'llcl.  [205°].  Colour- 
less needles,  v.  e.  sol.  water  and  hot  alcohol,  insol. 
ether  (Moller,  A.  242,  318).  Not  acted  on  by 
alkalis,  but  converted  by  moist  Ag.^O  into  the 
ammonium  base,  wliich  is  split  up  by  distilla- 
tion into  MeOH  and  {Py.3,  4)-di-methyl-quinol- 
ine.  Yields  the  salts  (B'Me)  BtCl^  crystallising 
from  water  in  small  brick-red  crystals, 
B'MeAuClj  crystallising  in  lemon-yellow  needles, 
and  (B'Me)Xr20,  crystallising  in  small  hexagonal 
plates. 

Di-methyl-quinoline  C,,PI,,N.  (245°).  Oc- 
curs in  commercial  quinaldine  (Einhorn,  B.  18, 
3144).-B',HJ'tCl,.  [238°]. 

{Py.  1,  2,  4)-Tri-methyl-quinoline  dihydride 

C,,H„N  i.e.  G^^KmuS- 

746  mm.     Formed  by  heating  mcthyl-iudolc 

(methyl-kctole)  C.H^^J^^j^^CMe  with  Mel  and 

a  little  MeOH  for  20  hours  at  100°  (Fischer  a. 
Steche,  B.  20,  818  ;  A.  242,  353).  Formed  by 
heating  {In.  l,2)-di-methyl-indole  with  MeOH 
and  Mel  in  sealed  tubes  at  100°  (Fischer  a. 
Steche,  A.  242,  3G4  ;  Wolff,  B.  21,  125).  Formed 
also  by  heating  indole  with  Mel,  MeOH,  and 
Na  .CO,  at  130°  (Ciamician  a.  Zatti,  B.  22, 1980  ; 
Zatti  a.  Ferratini,  B.  23,  2302  ;  Fischer  a.  Meyer, 
B.  23,  2631).  Formed  likewise  by  heating 
scatole  (1  pt.)  with  Mel  (2.l  pts.)  and  MeOH 
(1  pt.)  for  12  hours  at  130°  (F.  a.  M.).  Oil, 
turning  red  in  air,  miscible  with  alcohol,  ether, 
benzene,  and  chloroform.  Nitrous  acid  gives  a 
reddish-brown  oil,  becoming  crystalline.  FcCl, 
added  to  its  solution  in  HClAq  ppts.  golden- 
yellow  plates  or  needles  of  a  compound  v.  sol. 
hot  water,  v.  si.  sol.  cone.  HClAq. 

Salts. — The  hydrochloride  is  v.  sol. 
water.— P 1  a  t  i  n  0  c  h  1 0 r  i  d  e  [c.  212°].— B'H.,RO , : 
plates.— B'HI.  [253°].  Prisms  (from  alcohol).— 
B'C,H2(N0,,),0H.  [148°].  Golden-yellow  needles 
(from  alcoliol). 

(Pi/.l,2,4)-Tri-methyI-quinoline  tetrahydride 

p  „  /CHMe.CHMe        ,„.,„o  •  ^  \    t  n ,,, 
CoHi<.i^']yjg_   Qii^     in    (239°  i.V.)  at  749  mm. 

Formed  by  reducing  the  dihydride  with  zinc  and 
HClAq  (Fischer  a.  Steche,  A.  242,  35G).  Colour- 
less liquid,  si.  sol.  water,  v.  sol.  ether,  alcohol, 
and  benzene.  FeCl^  gives  a  brown  amorphous 
pp.  in  its  solution  in  HClAq.— Picrate  :  [162  '] 
(F.  a.  S.);  [1G4°]  (Ciamician  a.  Zatti,  B.  22, 
1981) ;  yellow  plates  (from  alcohol). — Platino- 
chloride  :  bright-rod  crystals. 

Methylo-iodide  li'Mel.  [251°].  Plates 
or  needles  (from  alcohol),  m.  sol.  water. 

{Py.  1,  3,  4)-Tri-methyl-quinoline  tetrahy- 

dride  C,H,<'^™^;^g|j^  .  Hydro-iodido 

C  C 
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D'HI.  [213°].  Formed  from  {Prj.  1, 3)  dl- 
methyl-quinoline  by  reducing  in  alcoholic  solu- 
tion witli  Na  and  licating  the  product  with  Mel 
and  MeOH  at  100°  (Fisclier  a.  Meyer,  B.  23, 
2G31). 

{Py.  1,  2,  4)-Tri-metliyI-quinoline  tetraty- 

j-5j„      TT  /CHMe.CHMe       -cr   a      •  j  j 
dride  C,H,<  NMe.CH,    '  Hydro-iodide 

]>'HI.  [205°].  Formed  like  the  preceding  from 
{Py.  1,  2)-di-methyl-quinoline  (F.  a.  M.).  Crys- 
talline. 

(B.  1, 2, 4)-Tri-methyl-quinoUne  Ci^HjaN  i.e. 

CHlcMe>^AN.      [43-].       (28G°  uncor.). 

Formed  by  heating  <{'-cumidine  [63°]  with  gly- 
cerin, nitrobenzene,  and  H^SOj  (Berend,  B.  18, 
376).  White  prisms.  —  B'HN03 :  sparingly 
soluble  needles. —  B'H2S04:  white  prisms. — 
B'jHjPtCl^  2aq :  very  sparingly  soluble  orange- 
red  needles. 

(B.  2, 4 ;  Py.  3)-Tri-metliyI-qTiinoline  C,,H,,N 
.    CMe:CH  .C.CH-.CH  j.-     *7  7"  • 

CH  :CMe.C.  N  :CMe-  op-Di-methyl-qmn- 

aldine.  [46°].  (260°)  at  719  mm.  Formed  by 
heating  w-xylidine  with  paraldehyde  and  cone. 
HCIAq  on  the  water-bath  (Panajotoff,  B.  20,  32). 
Small  plates  (from  alcohol)  ormonoclinic  prisms 
(from  petroleum-ether)  ;  insol.  water,  v.  e.  sol. 
alcohol.  Keadily  volatile  with  steam.  Yields 
on  oxidation  (B.  4,  Pi/.  3)-di-methyl-quinoline 
(P.  2)-carboxylic  acid.  Forms,  with  chloral,  a 
compound  CijHj^CljNaq,  melting  at  108°,  and 
crystallising  in  yellowish  needles,  v.  sol.  alcohol. 

Salts. — B'HCl :  white  needles. — 
B'jHjPtCl^  2aq :  orange-yellow  needles,  si.  sol. 
water. — B'H2S0j  aq  :  white  needles,  v.  sol.  water 
and  alcohol,  si.  sol.  ether.— B'HNOj :  transpa- 
rent triclinic  prisms. — B'„H„Cr.,0, :  orange-yel- 
low needles.— B'C„H2(NO,)30H. '  [185°].  Yellow 
needles. 

Me thylo-iodide'B''Melaq.  YelloAv needles; 
V.  sol.  water. 

Tetra hydride  C,H,Me,<J§^;^^|jg. 

(200°-250°).  Formed  by  reducing  the  base  with 
tin  and  HCl  (P.).— B'.^^tCl, :  orange  plates. 

(P.  1  or  3,  2;  Py.  3)-Tri-metliyl-quinoline 
CMe:CMe.C.CH:CH  CMe:CH.C.CH:CH 
CH  :CH  .C.  N  :CMe  °^    CMe:CH.C.  N  tCMe* 
Formed  from  o-xylidine,  aldehyde,  and  HCl 
(Merz,  P.  17,  1158).     Monoclinic  crystals. — 
B'.JH2P'C^ii  •  minute  needles. 

(P.  2  ;  Py.  l,3)-Tri-metliyl-quinoline 
CMe:CH.C.CMe:CH        .,0.  ,p  , .   r,...  rn). 
CH  :CH.C.  N  :CMe*  ^  ^'^•> '        -I  ^^'^ ' 

(278°)  (P.) ;  (281°)  (C).  Formed  by  saturating  a 
mixture  of  acetone  (40  g.)  and  paraldehyde  (30  g.) 
with  HCl  at  0°,  allowing  to  stand  12  hours  in  a 
freezing  mixture,  pouring  into  a  solution  of  p- 
toluidine  (65  g.)  in  fuming  HCIAq  (130  g.)  and 
heating  on  the  water-bath  for  7  hours  (Pfitzinger, 
J.  pr.  [2]  38,  41).  Formed  also  by  dissolving 
the  ^-toluide  of  methylene  di-methyl  diketone 
CH3.C0.CH,.C(NC„HjMe).CH,  in  cone.  H„SO„ 
warming,  diluting,  and  neutralising  with  NH3 
(Combes,  C.  B.  106,  145).  White  needles,  con- 
taining water  of  crystallisation  which  is  given 
off  in  a  desiccator,  the  anhydrous  base  crystal- 
lising in  tables  and  absorbing  water  (1  mol.) 
from  the  air.  SI.  sol.  water,  v.  sol.  alcohol, 
etlier,  and  petroleum-ether.  Volatile  with  steam. 


It  has  a  bitter,  acrid  taste,  and  an  irritating 
vapour. 

Salts. — B'HCl  2aq  :  while  needles,  v.  e.  sol. 
hot  water  and  alcohol.  [200°].— B'jH^PtCle  2aq  : 
yellow  needles,  v.  si.  sol.  water,  almost  insol. 
alcohol.  [220°]  (C.).— B'H^SO^.  [222°].  White 
needles  or  rhombohedra  (containing  aq),  m.  sol. 
cold  alcohol. — B'^IXr^O,.  Yellowish-red  needles, 
V.  si.  sol.  cold  w£ter.— B'C,H,(N0„)30H.  [201°]. 
Greenish-yellow  needles  (from  hot  acetone). 

Meihylo-iodide  B'Mel.  [226°].  Needles 
(containing  aq),  sol.  water,  alcohol,  and  ether. 

(P.  2  ;  Py.  2,  3)-Tri-nietliyl-quinoline 
CMe:CH.C.CH:CMe  ,     o^  j-^.^gj 

CH  :CH.C.  N  :CMe'  ^  ■«^ormea 

from  tiglic  aldehyde  (1  mol.),p-toluidine  (4  mols.) 
and  HCl  (8  mols.)  (Von  Miller  a.  Ohler,  P.  23, 
2268).  White  nodules  (from  ligroin)  ;  insol. 
water,  m.  sol.  ligroin,  v.  sol.  ether.  Yields  on 
oxidation  (Pz/.  2,  3)-di-methyl-quinoline  (P.  2)- 
carboxylic  acid  [270°]. 

Salts.  — B',H.,PtCl6  2aq:  lamins.  —  The 
chromate  crystallises  in  orange  laminas,  v.  si. 
sol.  water. — The  hydrochloride  and  sul- 
phate are  v.  e.  sol.  water. — Picrate.  [212°]. 
Straw-coloured  lamince. 

(P.  4;  Py.  i,3)-Tri-methyl-quinoline 

6S:CMe:dT;6fle-  (280°).  Formed  by  the 
action  of  H-SO,  on  the  o-toluide  of  methylene 
dimethyl  diketone  CH3.C0.CH,.C(NC,H,).CH, 
(Combes,  C.  R.  106,  145).  Oil.— Platino- 
chloride  [257°]. 

(P.  4  ;  Py.  3,  4)-Tri-metliyl-quinoliiie  tetra- 

^y^'^'^^  6i:CMe:dSMe:6HMe-  (244°).  Formed 
by  the  action  of  Mel  on  (P.  4 ;  Py.  3)-di-methyl- 
quinoline  tetrahydride  (Doebner  a.  Bliller,  P.  16, 
2470).    Colourless  liquid. 

(Py.  1,  2,  3)-Tri-methyl-quiiioline 

C.H,<C^^^:^5J^.    [65°].    (285°).    Formed  by 

heating  the  anilide  of  di-methyl  ethylidene  dike- 
tone  CH3.CO.CHMe.C(NC,H,).CH3  with  H.,SO„ 
and  separated  by  passing  NH3  through  the  diluted 
product  (Combes,  C.  B.  106,  144).— B'^H^PtCl^. 
[215°]. 

Tri-methyl-quinoline  C,,H,3N.  (270°-280°). 
A  by-product  in  the  preparation  of  quinaldine 
from  paraldehyde,  aniline,  and  HCl  (Doebner  a. 
Miller,  P.  18,  3352).  — B'.,H2PtCl,2aq:  pale- 
yellow  needles. 

(P.  1 , 2, 4 ;  Py.  3)  -Tetra-methyl-quinoline 
CMe:CMe.C.CH:CH     .  ^^o^  pormed 
CH  :CMe.C.  N  :CMe-  -I-         ^  -^ormea 

by  heating  solid  ;|(-cumidine  [63°]  with  par- 
aldehyde and  HCIAq  at  105°  (Doebner  a.  Miller, 
P.  17,  1710).  Crystalline ;  v.  sol.  alcohol  and 
ether,  insol.  water.— B'^H^CrjO, :  long  yellow 
needles. 

(P.2,  4;  Py.1, 3) -Tetra-methyl-quinoline 
CMe:CH.C.CMe:CH        .^,01       /oqco  „npor1 
CH:CMe.C.  N  iCMe*      ^84  ].     (285  uncor.). 

Formed  from  acetone  and  m-xylidine  (Levin  a. 
Kiehm,  P.  19, 1394).  White  plates  (from  ether). 
— B'HjSOv:  [235°-242°];  needles,  v.  sol.  water, 
m.  sol.  alcohol.— B'HCl :  white  needles  (by  sub- 
limation). —  B'jHJHClj.  —  B'jH^CrP, :  orange 
needles,  si.  sol.  water. 

Tetramethylquinoline  C,3H,.,N.  (265°-273°). 
Occurs  in  crude  quinaldine,  obtained  from  par- 
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aUlnhyde,  aniline,  and  HClAfj  (Rinliorn,  B.  13, 
yU")).  On  oxidation  witli  CiU.^CI_,  it  yields  an 
aldehyde  C,.,H,3N0,  crystallising  from  water  in 
needles  (containing  3aq),  melting  at  74^  when 
hydrated  and  102°  when  anhydrous;  it  is  oxidised 
by  animoniacal  AgNO^  to  an  acid  crystallising 
in  needles  [224°]. 

Sait.-L!',n,rtci,. 

licfercnccs. —AmwO;  Ciiloro-,  Nitro-,  and 
Oxv-,    METiiYL-Qui.NOUNES,     and  Methvl-di- 

yUINOLYL. 

(7)-METHYL-IS0(lUIN0LINE  C,„II,,N  i.e. 
CJ.lt<^^^'^'.^^.  (250°  uncor.).  Formed  by 
the  distillation  of  either  of  the  compounds 

C  H  CO'^  C  H "  CO-^  zmc- 

dust*  (Le  Blanc,  U. '21,  2300).  Liquid,  not 
solidified  at  -  75°.  —  B'.,H,.PtCl„.  [•253-5°J. 
Brownish-red  crystals.— B'C,H,(NO,),OH.  [195  •]. 
Hlender  needles. 

(a)  -  Methyl  -  isoquinoline    C„IIj<^^^jg:^^ . 

One  of  the  products  got  by  distilling  jiapaveroline 
over  zinc-dust  (Krauss,  M.  11,  3G1.  Oil.  Volatile 
with  steam.— B',,H,PtCl,l^aq.  [229^].  Orange- 
yellow  pp. — Picrate.  [210°].  Light  yellow  pp. 

Derivative. — v.  Ciiloro -sietiiyl-isoqcinoline. 

METHYL-QUINOLINE-ACRYLIC  ACID  v. 
Methyl-ouixolyl-acrylic  acid. 

(Py.  3)-METHYL-QUIN0LINE  [B.  2)-CARB- 
OXYLIC  ACID  C,,H„NO.,  i.e. 
CO,n.O  :CH.C.Cn;CH  , 

OTtjJic  acid.  [250°].  Pormed  by  the  reaction  of 
a  mixture  of  paraldehyde,  ^'-amido-beuzoic  acid, 
and  HClAq  (Doolmer  a.  Miller,  B.  17,  939). 
l''ormed  also  by  oxidation  of  the  corresponding  di- 
uiethyl-quinoline  (Schunck,  B.  23,  2203).  White 
needles,  which  may  be  sublimed.  Sol.  hot  alcohol, 
V.  si.  sol.  water.  —  HA'ilCl  aq  :  long  slender 
needles  or  small  prisms. —(HA').Jii'tCla  4aq  : 
monoclinic  tables. — (IlA')oH_.Cr.Pj :  red  needles, 
sol.  hot  water. — CaA'„2aq:  feathery  crystals. — 
Cu.^'.jOaq :  small  plates. — AgA':  sparingly  soluble 
crystalline  powder. —  *PbA'„:  prisms. 

(P(/.  3 )  -  Methyl  -  quinoline  [B.'i)-  carboxylic 
CH:CH.C.CH:CII  ^  . 
''"'^  COJLC  :CH.C.  N  :CMe-  m- 
carboxylic  acid.  [285°].  Formed  by  heating  a 
mixture  of  paraldehyde,  5«-amido-benzoic  acid, 
and  HClAq  (Doebner  a.  Miller,  B.  17,  941). 
Formed  also  by  the  oxidation  of  the  correspond- 
ing aldehyde  by  Ag,,0  (Eckhardt,  B.  22,  281). 
Formed  also  by  oxidation  of  the  corresponding 
di-methyl-quinoline  (Hist,  £(.  23,  2262),  and  from 
the  corresponding  amido-methyl-quinoline  by 
Sandmeyer's  reaction  (Rist,  B.  23,  3485).  Long 
silky  needles  which  may  be  sublimed.  Sol. 
alcohol,  nearly  insol.  water.  —  HA'HCl  aq  : 
small  tables,  si.  sol.  cold  water.— (HA^HJtCle: 
monoclinic  prisms.  —  (HA')  .H.Cr.O, :  yellow 
needles,  v.  sol.  hot,  si.  sol.  cold,  water.  — 
CaA'.j2aq:  sparingly  soluble  prisms. — CuA'^^Saq: 
green  tables.— AgA':  crystalline  pp. 

(Pi/.  3)-Methyl-quinoline     {B.  4)-carboxylic 

-  ■,c'H:CH  C.CH:CPI    „  .  , 

*"'^CH:C(COJI).C.  N  iCMe"  Q^^^^a^dmeo-carb- 
o.T!i}ic  acid.  [151°].  Formed  by  heating  a 
mixture  of  o-amido-benzoio  acid  (25  g.),  par- 
a'.dohydo  [13  g.),  and  IICIAq  at  100°  (Doebner 


a.  Miller,  B.  17,943).  Formed  also  by  oxidation 
of  the  corresponding  di-inethyl-quinolinc  (li. 
Meyer,  B.  23,  2259).  Colourless  needles  (con- 
taining ia(j),  V.  sol.  hot  water  and  alcohol. 
Split  up  by  heat  into  CO.^  and  quinaldine. — 
HA'HCl  :  concentric  tables,  v.  sol.  water. — 
(HA')^H.PtCl,.  2aq  :  large  red  prisms,  sol.  hot, 
si.  sol.  cold,  water.— CuA'j  l,^aq  :  small  dark- 
green  needles. — 'AgA':  amorphous  pp., changing 
into  slender  needles  when  heated  with  water  for 
a  long  time. 

{B.  4)  -  Methyl  -  quinoline    (B.  1)  -carbaxylic 

acid  ch'cIch'^^^-^^^'^^^^"  0"-^-^''^''2/^-2"'"<'^'"fi 
ana-carboxylic  acid.  [280°].  Prepared  by 
heating  the  corresfionding  di-mothyl-quinolina 
with  dilute  HNO^  at  170-'  (Leilmann  a.  Alt,  A. 
237,310).  White  powder.  Yields  (i(.  4)-niethyl. 
quinoline  on  distillation  with  lime.  A  solution 
of  its  ammonium  salt  gives  a  dirty-green  pp. 
with  FcSOj,  a  light-green  pp.  with  CuSO^,  and 
a  white  pp.  with  lead  acetate. 

Salts.  —  HA'HCl  aq  :     silky    needles. — 
(HA').,H.,PtClj  Gaq  :  yellow  needles. — ■ 
(HA').XPtCl,,  2aq :  needles.  —  (HA'),H,PtCl„.  — 
CaA',, :  crystalline  pp. 

(P^/.  3)-Methyl-quinoIine  {Py.  1) -carboxylic 

acid  CJl4<\^^?£i^'Q^g.  Aniluvitonic  acid, 
[242°]. 

Formation.  —  1.  By  boiling  a  mixture  of 
aniline  and  pyruvic  acid  with  water;  'or  by 
boiling  anilpyruvic  acid  with  water.  In  this 
reaction  CH3.CH:CH.C0.C0,H  may  perhaps  be 
assumed  as  an  intermediate  acid  (Bottinger,  B. 
14,  90,  133;  A.  191,  321).  — 2.  By  oxidising 
(Py.  l,3)-di-methyl-quinoline  with  CrO.j  (Beyer, 
J.  pr.  [2]  33,  411;  Seitz,  B.  23,  2257). -3.  By 
heating  isatin  with  acetone  and  dilute  (5  p.c.) 
NaOHAq  (Pfitzinger,  J.pr.  [2j  38,  oS'J). 

Broperties. — Laminie  or  needles  (containing 
aq) ;  sol.  water  and  alcohol,  v.  e.  sol.  diluto 
acids.    Tastes  bitter. 

Reactions. — 1.  Yields  quinaldine  on  distilla- 
tion withlimc  (Kiisel,  B.  19,  2249).— 2.  Oxidised 
by  KMnOj  to  pyridine  tricarboxylic  acid.— 
3.  Bromine  in  chloroform  forms  an  oily  addition- 
product,  which  gives  up  all  its  bromine  on  treat- 
ment with  boiling  water  (Bottinger,  P.  10,  2357). 

Salts. — HA'HClaq:  needles;  loses  its  HCl 
when  treated  with  cold  water. — (HA')^R,PtCl„  2aq. 
— HA'HBr  2aq. — BaA'.^aq. — AgA' :  small  plates. 

(Py.  2)-Methyl-quinoline  (Py.  3)-carboxylic 

acid  C,H^<^^^:^'^^Q  jj.    [144°].    Formed  by 

oxidation  of  (Py.  2,  3)-methyl-ethyl-quinoline 
(derived  from  aniline  and  propionic  aldehyde) 
with  CrO,  and  H.^SO,  (Doebner  a.  Miller,  B.  17, 
1715  ;  18,  1641).  Long  silky  needles  or  mono- 
clinic  prisms  (from  ether-alcohol)  ;  sol.  hot  water 
and  alcohol.  Split  up  at  160°  into  C0„  and 
(Py.  2)-methyl-quinoline.— CuA'._, :  si.  sol.  water. 
(Py.  3) -Methyl- quinoline  (Py.  2) -carboxylic 

acid  CgHj'!^^^^;^"^^^-''^.  Quinaldine  carboxylic 

acid.  [234°].  Formed  by  saponification  of  it3 
ether,  which  is  produced  by  the  action  of  o- 
amido-benzoic  aldehyde  on  an  alkaline  aqueous 
solution  of  acetoacetic  ether  (E"riedliinder  a.  Goh- 
ring,  B.  10,  1830  ;  B.  19,  37).  Formed  also  by 
oxidising   (Py.  2,  3)-di-methy]-quinoline  with 
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chromic  acid  (Rohde,  B.  22,  267).  Colourless 
needles,  si.  sol.  water,  m.  sol.  alcohol.  Split  up 
oa  fusion  into  CO,  and  quinaldine. 

Elhtjl  ether  EtA'.  [71°].  Long_  white 
needles,  insol.  water.  May  be  distilled. — 
(EtA'),,Hi,PtClu  2aq :  sparingly  soluble  yellow 
needles. 

Methylo-iodide  of  the  ethyl  ether 
EtA'Mel.  [205°].  Orange  needles,  si.  sol.  cold 
water  and  alcohol,  v.  sol.  hot  water.  Ag.^O  con- 
verts it  into  the  oxide  (EtA'Me)..0,  an  amorphous 
pp.  which,  when  freshly  prepared,  is  sol.  benzene 
and  chloroform,  insol.  water,  alcohol,  ether,  and 
ligroin  ;  after  a  time  it  becomes  insol.  benzene 
and  chloroform.  The  oxide  decomposes  when 
heated  between  180°  and  240°.  HCl  converts  it 
into  EtA'MeCl,  which  yields  (EtA'MeCl).iPtCl6, 
crystallising  in  golden  plates  [217°]. 

(Py.  l)-Melliyl-quinoline  (B.  2)-carboxylic 
C0,H.C:CH.C.CMe:CH  ^  •7-,„^.„,a 
acid  ^  '  HC-CH  6   N  -CH'    Lcpidme  p-carb- 

oxtjlic  acid.  [250°-270°].  Obtained  by  oxida- 
tion of  the  corresponding  di-methyl-quinoline  by 
chromic  acid  mixture  (K.  Daniel,  B.  23,  2264). 
Stellate  groups  of  needles.  Yields  lepidine  on 
distillation  with  soda-lime. 

Methyl-qainoline  carboxylic  acid  Ci^HgNO, 
i.e.  C,Hj(03HMeN.C0,H).  [190°].  Formed  by 
oxidising  the  fraction  275°-285°  (?  di-methyl- 
quinoline)  of  the  product  of  the  action  of  aniline 
on  a  mixture  of  isobutyric  aldehyde,  methylal, 
and  FiCl  (Von  Miller  a.  Kinltelin,  B.  20,  1940). 
Small  crystals,  m.  sol.  water  and  alcohol ;  gives 
ofl'  CO^  on  fusion. 

(Py.  4)-Methyl-quinoline  tetrahydride  (B.  3)- 
carboxylic  acid 

CH:CH.C.CH..  .CH., 
CO.,H.C  rCH.C.NMe.CH,'. 

Kairoline  in-carboxylic  acid.  [164°].  Obtained 
by  heating  quinoline  tetrahydride  (B.  3)-carb- 
oxylic  acid  with  Mel  at  150°  (Fischer  a.  Korner, 
B.  17,  765).  Needles;  si.  sol.  water,  v.  sol. 
alcohol. 

{Py.  4)-]\Iethyl-quinoline  tetrahydride 

(Py.  l)-carjoxylic  acid  C,H,<^jf 

Methyl-tetrahydro-cinchonic  acid.  Formed  by 
heating  the  hydrochloride  of  quinoline  tetra- 
hydride {Py.  1) -carboxylic  acid  with  MeOH  and 
Mel  at  100°,  and  decomposing  the  resulting  salt 
with  Ag,,0  (Weidel,  M.  3,  66).  Crystallises  from 
cold  alcohol  in  large  prisms  (containing  2aq) ; 
V.  sol.  water  and  alcohol,  nearly  insol.  ether. 
Reduces  warm  ammoniacal  AgNO.,.  Decomposes 
on  distillation,  yielding  an  anhydride  0,_,.^IL.|N.^O.„ 
which  is  a  colourless  oil  (298°  at  744  mm.),  insol. 
ether,  alcohol,  and  dilute  acids,  and  is  converted 
by  heating  with  HClAq  at  150°  into  MeCl 
and  quinoline  tetrahydride  {Py.  l)-carboxylie 
acid  (Weidel  a.  Hazura,  M.  5,643).  On  heating 
the  anhydride  with  aqueous  KOH  it  is  converted 
into  '  homohydrocinchonic  acid'  C|,H,3N0.,, 
which  crystallises  in  pearly  leaflets  [125°],  insol. 
water,  sol.  alcohol  and  ether,  and  forms  a  hydro- 
chloride C|,H|.|NOvHCl aq,  crystallising  in  tri- 
metric  prisms  {a:b:c  =  •93:1:2-07) ;  and  a  methylo- 
iodide  CiiHijNO^Melaq,  forming  monoclinic 
crystals  ;  converted  by  Ag._,0  into  C|,H,.jMeNO._,aq, 
crystallising  in  glittering  prisms,  v.  e.  sol.  water. 

Salts.— The  metallic  salts  are  extremely 
deliquescent.  —  HA'HGl  aq  :  large  monoclinic 


crystals.— (HA^H^PtCls :  large  orange  crystals, 
— HA'HIaq:  large  monoclinic  crystals. 

(B.  2;  Py.  3)-Di-methyl-quiiioline  {Py.  1). 

carboxylic  acid  QMe:CH.C.C(CO,H):CH 
carooxyuc  acia       -cH-CN  CMe  ' 

[262°].  Formed  by  the  action  of  aqueous  NaOH 
on  a  mixture  of  j?-methyl-isatin  and  acetone 
(Pfitzinger,  J.  pr.  [2]  38,  584).  Shining  plates 
(from  water). 

{B.  4  ;  Py.  3)-Dimethyl-quinoline  (B.2)-carb- 
oxylic  acid 

CO,H.C  :CH  .C.CH:CH 

CH:CMe.C.  N:CMe  " 
Formed  by  oxidising  {B.  2,  4  ;  Py.  3)-trimethyl- 
quinoline  with  CrO.,  and  dilute  H,SOj  (Panajo- 
toff,  B.  20,  38).  Needles  (by  sublimation) ;  si. 
sol.  water  and  cold  alcohol.  On  distillation  with 
lime  it  gives  {B.  4;  Py.  3)-di-methyl-quinoline. 

Salts. — (HA')jH2PtCl5  4aq  :  orange  needles. 
— BaA',:  white  needles,  v.  sol.  water. — AgA'aq  : 
amorphous  precipitate  becoming  crystalline. — 
C,H,(NO,),OH.  [221°].  Yellow  needles ;  si.  soh 
water,  v.  sol.  alcohol. 

{Py.  2,  3)-Di-methyl-quinoline  {B.  2)-carl). 
oxvlic  acid  CO,H.C:CH.C.CH:CMe  on 
oxyiic  acm  HC:CH.C.  N  :CMe  *  ^^'^  ^• 
Formed  by  oxidising  {B.  2  ;  Py.  2,  3-tri-methyl- 
quinoline  (Miller  a.  Ohler,  B.  23,  2268).  Silky 
needles,  si.  sol.  water  and  alcohol.  Gives  on 
distillation  {Py.  2,  3) -di-methyl-quinoline  [68°]. 
— CuA'„  aq. 

{Py.  3)-Methyl-quinoline  {B.  2;  Py.l)-d.i- 
„o,.T,«^^n.  o.,mCO,H.C  :CH.C.C(CO.m:CH 
cartoxyhc  acid  ^  CH:CH.C.N=^J.CMe- 
Formed  by  heating  p-amido-benzoic  acid  (30  g.) 
with  pyruvic  acid  (20  g.)  and  aldehyde  (12  g.)  in 
alcoholic  solution  on  a  water-bath  (Von  Miller  a. 
R.  Meyer,  B.  23,  22G2).  White  powder,  insol. 
alcohol  and  other  solvents.  Cakes  together  at 
160°.  Gives  quinaldine  on  distillation  with 
lime. — CuA', :  green  crystalline  pp. 

{Py.  3)-METHYL-ClXIIN0LINE  {B.  3)-CARB- 
OXYLIC  ALDEHYBE  C„H„NO  i.e. 

CH:CH.C.CH:CH      -^.on     -d         4  . 
COH.C   :CH.C.N:CMe-  Pi'epared  by 

adding  KMnOj  to  a  dilute  solution  of  sodium 
methyl-quinolyl-acrylic  acid  covered  with  benz- 
ene and  frequently  shaking  (Eckhardt,  B.  22, 
277).  Slender  hair-like  crystals  (containing 
11  aq  1).  Melts  at  61°  when  anhydrous  and  73° 
when  hydrated.  V.  sol.  dilute  HClAq,  sL  sol. 
acetic  acid,  v.  sol.  alcohol,  ether,  and  benzene, 
m.  sol.  ligroin  and  hot  water.  Volatile  with 
steam.  Reduces  ammoniacal  AgNOj.  Gives  a 
crystalline  sulphite,  and  a  red  colour  with 
phenyl-hydrazine  acetate.  Ag.^O  oxidises  it  to 
the  corresponding  carboxylic  acid  [285°].  On 
heating  with  methyl-quinoline  and  ZnCl^  for 
2  hours  at  150°  it  yields  a  condensation-product 
[69°]. 

Salts.  —  B'HCl  :  pale-yellow  needles.— 
B'H.,PtCl„.  [211°].  Trichnic  crystals  (from 
alcohol  containing  HCl).  —  B'C,H2(N02)sOH. 
[182°].    Needles,  blackening  at  174°, 

Phenyl-hydrazide  Ci-H^Nj.  The  salt 
Ci-Hi.iSrjHCl  separated  as  brick-red  hair-like 
crystals  on  adding  a  hot  solution  of  phenyl- 
hydrazine  hydrochloride  to  a  hot  solution  of  the 
base  in  HClAq.  In  presence  of  HjSO^  the  salt 
(C,,H,jN3)j(H2SOj3  9aq  separates  in  small  brick, 
red  needles. 
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{Py.  3)  Methyl-quinoline  (B.  2)-carboxylic 
,    ,       CHO.C   :CH.C.CH:CPI  riAPon 
aldehyde       ^  ^  _CH:CH.C.  N  :CMe- 

Formed  by  oxidising  the  corresponding  methyl- 
quinolyl-acrylic  acid  with  KMnOj,  accompanied 
by  agitation  with  benzene  (Miller  a.  Kinkehn,  B. 
18,  32:!7).  Needles  (from  water)  ;  m.  sol.  ligroi'n 
and  hot  water,  v.  o.  sol.  alcohol,  ether,  benzene, 
and  acids.  On  heating  with  quinaldine  at  150° 
it  forms  CH.N.CHiCH.CjHsNJIe,  a  yellow  in- 
soluble substance  melting  above  300°. — 
B'i,H.,PtClg  2aq  :  orange  prisms. 

Phenyl-hydrazide  C.jH^Nj.  [1G0°]. 
Golden  prisms  (from  alcohol). 

(B.  2,  4)-Di-methyl-quinoline    [By.  3)-carb- 

oi^o;,„^o  CMeiCfl  .C.CH:CH  rin-on 
oxyhc  aldehyde       .^.^^^^      ^^^^jq.  [10/°]. 

Formed  by  oxidising  (B.  2,  3)-di-methyl-quinolyl- 
acrylic  acid  with  KMnOj  (Pauajotolf,  B.  23, 
1471).  Yellowish  plates,  v.  sol.  alcohol  and 
ether,  si.  sol.  water.    Sol.  acids;  insol.  alkalis. 

Tri-methyl-quinoline  carboxylic  aldehyde 
C|:,H,.,NO.  [101-5°].  Formed  from  tetra-methyl- 
quinoline  (derived  from  paraldehyde,  aniline, 
and  HCl)  by  treatment  with  CrO.,Cl.,  followed  by 
water  (Einhorn,  B.  18,  3144).  Crystallises  from 
water  in  needles  (containing  3aq)  which  melt  at 
74°.  When  anhydrous  it  melts  at  101-5°:  It 
reduces  ammoniacal  AgNO,,  forming  a  mirror. 
It  yields  an  osim  [203°]  and  a  phenyl-hydrazide 
[207°]. 

METHYL-QUINOLIHE    MERCAPTAN  v. 

MeTHVL-QUINOLYL  MERC  \PTAN. 

(B.  2)-METHYL-QUlN0LINE  (B.  4)-SUL. 
PHONIC  ACID  C,„II„NS03  i.e. 

CH-C^(SO.^H)--^*^^'^^^'-^"'^^ 

acid.  Formed  by  boiling  a  mixture  of  p-toluidine 
Bulphonic  acid,  nitrubenzene,  glycerin,  and 
H,,SOj  (Fischer  a.  Wittmack,  B.  17,  441). 
Formed  also  by  the  sulphonation  of  (B.2)-methyl- 
quinoline  (Herzfeld,  B.  17,  1552).  Colourless 
plates,  si.  sol.  boiling  water. — KA' :  v.  sol.  water. 
— BaA'j  (dried  at  130°) :  amorphous,  si.  sol. 
water. 

(B.  4)  Methyl-quinoline  (B.  l)-sulphonic  acid 

CH-CJIe*^^^^'^^^^^^'  Obtained  by  heating  o- 
toluidine  sulphonic  acid  C^H^MefNHJSO.iH 
[1:2:4]  with  glycerin,  nitrobenzene,  and  H.SOj 
(Herzfeld,  B.  17,  004).  Formed  also  by  "sul- 
phonating  (B.  4)-methyl-quinoline  (Herzfeld,  B. 
17,  1550).  Flat  prisms  (from  water) ;  v.  sol. 
water. — KA':  long  soluble  tables. — BaA'^:  soluble 
trinietrio  tables. 

( B.  4)-Methyl-quinoline  (B.  2)-sulphonic  acid 

CH-CMe^*^-^^^"  ^o'"'"^^  ^1  heating  o- 
tohiidino  sulphonio  acid  C,K,Me(NH,)SO.,H 
[1:2:5]  with  glycerin,  nitrobenzene,  and  H.SO, 
(Herzfeld,  B.  17,  903).  Colourless  sparingly 
Boluble  prisms. 

{Py.  3)-MethyI-quinoline  (B.  2)-sulphonic 
„^i.  SO,H.C  :CH.C.CH:CII  ^  . 
""■^  \  CH:CH.C.  N  :CMe-  <3""'«^'?'"«  P' 
snlplionic  acid.  Formed  in  small  quantity  in 
tlio  sulphonation  of  quinaldine.  Prepared  by 
heating amido-bcnzenejj-sulphonic acid  (lOOpts.) 
with  paraldehyde  (HOpts.)  and  HCl  (100  pts.)  for 
2  hours  on  the  water-bath  (Doebner  a.  Miller,  B. 
17,  1703).    Small  monoclinic  crystals,  v.  sol.  hot 


water.  On  fusion  with  KOII  it  yields  oxy- 
mcthyl-quinoline  [213°]. 

{Py.  3)-Methyl-quinoline   (ZJ.  4)-sulphonic 

„       CH:CH  C.CH:CH     n  ■     n-  i 

CH:C(SO,H).C.N:CMe-  o-sul- 
pitonic  acid.  Formed,  in  small  quantity,  in  sul- 
phonating  quinaldine  (Doebner  a.  Miller,  B.  17, 
1703).  Long  flat  triclinic  prisms,  v.  sol.  hot 
water.  On  fusion  with  potash  it  yields  oxy- 
methyl-quinoline  [74°]. 

{Py.  3)-Methyl-quinoliiie  (B.  I  or  3)-sul- 
o„i^  C:H:C(S0,H).C.CH:CH 
phonic  acid  ch:CH  — C.  N  :CMe  °' 

CH:CH  C.CH:CH        n  ■     n-  i 

C(S0,H):CH.C.  N  :CMe-  <2«waZ.Z,n0  m-sul- 
phonic  acid.  The  chief  product  of  the  sulpho- 
nation of  quinaldine  (Doelmcr  a.  Miller,  B.  17, 
1703).  Glistening  monoclinic  prisms;  sol.  hot, 
si.  sol.  cold,  water.  On  fusion  with  potash  it 
gives  oxy-mcthyl-quinoline  [234°].  Distillation 
with  KCy  yields  the  nitrile  of  the  corresponding 
carboxylic  acid  (Richard,  B.  23,  3488). 

{Py.  l)-Methyl-quinoline    sulphonic  acid 

C^H3(S03H)<^^^^f '^j^.  Lcpidine  sulphonic  acid. 

Formed  by  heating  '  homohydrocinchonic  acid  ' 
C,„HgNS0,  with  H,SO,  at  180°  (Weidela.  Hazura, 
M.  5,  G52).  Crystallises  from  water  in  thin 
plates  (containing  aq) ;  nearly  insol.  cold,  v.  sol. 
hot  water. 

{Pi/.  l)-Methyl-quinoline  {B.  2)-sulphonio 
SO,H.C:CH.C.CMe:CH  ^  i  i  i. 
acid  HC  CHCN=-CH'  ^oi™°<l  l^e^^'- 
ing  lepidine  (1  pt.)  with  H,.SOj  (8  pts.)  at  300° 
(Busch  a.  Koenigs,  B.  23,  2680).  Silky  needles 
(containing  a-aq),  v.  sol.  hot  w-ater. — AgA'  aq  : 
white  jelly,  becoming  crystalline. 

{Py.  1,  3)-Di-methyl-qtiinoline  sulphonic  acid 

C„H„NS03i.e.  C,H3(S03H)<^'^^'^;gJJ^.  Formed 

by  sulphonating  the  corresponding  di-methyl- 
q'uinoline  (Beyer,  J.  pr.  [2]  33,  407).  Tables  or 
flat  needles,  not  melting  below  303°.  On  fusion 
with  potash  it  yields  osy-di-methyl-quinolina 
[44°]. 

{B.  l,4)-Di-methyl-quinoline(B.2)-sulphonio 

acid  ^°^^-^jj:^^[g>C,H,N.  p-Xyhquinolina 

sulphonic  acid.  Formed  by  heating  {B.  1,  4)-di- 
methyl-quinoline  with  fuming  K.SOj.  Formed 
also  from  xylidine  sulphonic  acid  by  heating 
with  nitrobenzene,  glycerin,  and  H.,SOj  (Nolting 
a.  Friihling,  B.  21,  3157).— KA':  needles  or 
plates,  V.  sol.  water. — BaA'j  aq  :  plates,  v.  sol. 
hot  water. — BaA',  2aq. 

{B.  1,  4)-Di-methyI-quinoline  (B.  .3)-sul. 

'  phonic  acid         ^^I^JJ^^CjIIaN.  Formed  by 

I  heating  xylidine  sulphonic  acid  (derived  from 
ji)-xylene  sulphonio  acid)  with  nitrobenzene, 
glycerin,  and  H.SO,,  (Nolting  a.  Friihling,  B.  21, 
3i5G).  Short  white  plates,  si.  sol.  cold  water,  v. 
sol.  hot  water  and  dilute  acetic  acid. — KA'aq  :  v. 
e.  sol.  water. — BaA'^  aq :  needles,  v.  sol.  hot 
water. 

(B.  2,  4)-Di-methyl-qu!noline  sulphonic  acid 
C,HMe,(S03H)(C,H,,N).  Formed  by  heating  the 
corresponding  di-methyl-quinoline  with  fuming 
H,SO^  at  165°  (Berend,  B.  17,  271.j).  Minute 
needles  (from  alcohol-ligroin). 
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{B.  2,  4  ;  Pij.  3)-Tri-methyl-quinoline  (C.  1)- 
Eulphonic  acid.  Formed  from  the  corresponding 
tri-methyl-quinoline  by  heating  with  H.,S.,07  at 
125°  (Panajotoff,  B.20,3G).  Small  yellow  needles 
(from  dilute  HClAq),  not  melting  at  2G0° :  insol. 
cold  water. — BaA'^  3aq  :  silky  needles. 

METHYL-QUINOLINIC  ACID  v.  Metiitl- 

PYRIDINB  DICAHHOXYLIC  ACID. 

METHYL-QUINOLINIUM    HYDKATE  v. 

Mcthylo-hydrate  of  Quinoline. 

(Py.  1)-METHYL-(P!/.  3  :  i?.3)-DIQUIN0LYL 
/CMe:CH  /CH:CH 
C„H„N,  t.e.  C,H  /        l/C^H^/       |  . 

\  N  :C/  \  N  :CH 
[138°].  Obtained  by  heating  flavaniline  (10  pts.), 
with  nitrobenzene  (5  pts.),  glycerin  (30  pts.), 
and  HjSOj  (30  pts.)  (Fischer,  B.  19,  1036). 
Colourless  crystals.  Strong  base.  Its  salts 
with  mineral  acids  have  a  splendid  blue  fluor- 
escence in  dilute  solution. 

Methylo-iodide  B'Mel:  fine  yellowish 
needles,  easily  soluble  in  water. 

Di-(P2/.  3)-metliyl-diquinolyl  C^oHijN,  i.e. 
eSe;T>CA.CA<CH:gH^^    ^207°]  '(above 

300°).  Prepared  by  gradually  adding  paralde- 
hyde (90  g.)  to  a  solution  of  benzidine  (80  g.)  in 
cone.  HClAq  (400  g.)  at  100°.  After  heating  for 
ten  hours  the  product  is  diluted  with  water, 
treated  with  NaNO.j,  boiled,  and  ppd.  by  KOH 
(Hinz,  A.  242,  320).  Slender  white  needles,  sol. 
alcohol,  benzene,  and  chloroform,  si.  sol.  water 
and  ether. — B"H2PtCl,.  2aq  :  light-yellow  pp.,  si. 
sol.  hot  water. — B"2HN03 :  small  colourless 
needles,  v.  sol.  water,  si.  sol.  alcohol. — B"H..fii:fi,: 
slender  yellow  needles,  si.  sol.  hot  water. 

Di-methyl-diquinolyl  a(,H„N,,  aq  [162°]. 
Formed  by  heating  quinaldine  with  sulphur 
(Von  Miller,  B.  21,  1828).  Crystallises  from 
alcohol  in  white  needles  (containing  aq).  Its 
picrate  crystallises  in  needles.  The  platino- 
chloride  forms  needles,  v.  si.  sol.  water. 

Xetra-methyl-diquinolyl  C^H^^Nj  i.e. 
CH  :CMe\p  tt  r  tt  /CMe:CH  " 
CMe:  N  y^<i"^i'^-^^K  N  :CMe- 

Tetra-mcthyl-diquinolyline.  [232°].  Formed 
by  heating  benzidine  with  acetone  and  cone. 
HClAq  at  180°  (Schestopal,  B.  20,  2500).  White 
plates,  insol.  water,  si.  sol.  ether,  v.  sol.  alcohol. 
When  heated  with  benzoic  aldehyde  and  ZuCl^ 
at  180°  it  forms  a  compound  crystallising  from 
alcohol  in  yellow  needles. 

Salts. — B  'H.^Clj.  Needles,  v.sol.  water  and 
alcohol. — B'H.^SO,.  Needles  (from  water)  or 
prisms  (from  alcohol).— B"H2PtCl„:  needles. — 
B"H,^Cr20,:  needles,  si.  sol.  cold  water. — Pi- 
crate  :  insol.  water  and  cold  alcohol.  — 
B"I.,C1.,  2HC1 :  flesh-coloured  needles. 

Methylo-iodide  B"MeJ.,.  [270°]. 

Ethy'lo-iodide  B"Et.,L.  [158°]. 

{Pi/.  3)-METHYL-QUIN0'LYL-(B.  2)-ACRY- 
LIC  ACID  C,jH,,NO.i.€. 

COjH.CHiCli.O  :CH.C.Cri:CH 
CH:CH.C.  N  :CMe" 
Quinaldine-acrrjlic  acid.  Obtained  by  heating  a 
mixture  of  paraldehyde(40g.),2J-amido-einnamic- 
acid  hydrochloride  (50  g.),  and  cone.  HCl  (50  g.) 
(Miller  a.  Kinkelin,  B.  18,  3235).  Small  con- 
centric needles.  Decomposes  between  240°  and 
250"^.  Sol.  hot  alcohol,  si.  sol.  cold  alcohol  and 
water.    By  an  alkaline  solution  of  KMnO^  it  is 


oxidised  to  methyl-quinoline  carboxylic  aldehyde 
CgH.Me.CHO. 

Salts. — A'H,nCl  aq:  easily  soluble  concen- 
tric prisms. —  A'H,HN03aq:  needles  or  prisms, 
si.  sol.  dilute  HNO^.  —  (A'H,HCl)2PtClj  2aq  ; 
reddish-yellow  prisms. 

(Py.  3)-Methyl-quinolyl  (B.  3)-acrylic  acid 
p  TT  .  CH:CH.C.CH:CH 

u,3n,,iNU,  i.e.  co,H.CH:CH.C  :CH.C.  N  :CMe- 
[246°].  Obtained  by  heating  ?w-amido-cinna- 
mic  acid  with  paraldehyde  and  cone.  HClAq  at 
150°  (Eckhardt,  B.  22,  272).  Small  white 
monoclinic  prisms  (from  alcohol),  tending  to 
become  yellow  ;  si.  sol.  ether,  chloroform,  and 
petroleum-ether,  m.  sol.  alcohol,  benzene,  and 
acetone.  When  heated  above  its  melting-point 
a  small  sublimate  of  slender  needles  [223°]  is 
obtained.  KMnO^  oxidises  it  to  the  correspond- 
ing methyl-quinoline  carboxylic  aldehyde.  On 
warming  with  chloral  on  the  water-bath  two 
compounds  are  formed.  One  of  these  compounds 
C,,H„N02.CH,,.CH(0H)CC1,  crystaUises  from  al- 
cohol in  prisms  [201°],  which  dissolve  in  nitric 
acid  with  violet  fluorescence,  and  which  yield 
the  salts  C^H.XlaNOjHCl  [over  300°]  and 
AgCijHiiCljNOj  crystallising  in  slender  needles. 
The  other  compound  Cj^HosCl^N.^O,,  crystallises 
from  alcohol  in  needles  [128°]  which  dissolve  in 
nitric  acid  with  blue  fluorescence,  and  which 
forms  a  salt  C,,H,,,C1,N„05HC1  [217°]. 

Salts. — HA'HCl  aq  :  deliquescent  trimetric 
needles. — (HA')„H.,PtCl,.  2aq  :  yellow  needles  or 
plates. — HA'HNO,  aq  :  needles,  sol.  water. — 
HA'C,H,(NO,)OHaq.  [152°].  Bundles  ot 
slender  needles,  sol.  alcohol,  hot  water,  and 
HOAc,  si.  sol.  ether. — CaA'„  3aq  :  slender  needles 
(from  water),  v.  sol.  dilute  HClAq  and  acetic 
acid. — AgA'2aq  :  minute  crystalline  lancelets. — ■ 
AgA'4aq  :  needles. 

(P?/.  3)-Methyl-quinolyl-(7?.  l?)-acryUc  acid 
Ci^HjiNO,.  Formed  on  one  occasion  in  the 
preparation  of  the  preceding  isomeride  (E.). 
Crystallises  in  yellowish  monoclinic  plates  (con- 
taining aq)  [184^]  and  in  white  crystals  (con- 
taining I  EtOH)  [204°].  Its  ammoniacal  solu- 
tion, unlike  that  of  its  isomeride,  is  not  ppd.  by 
salts  of  Ba,  Ca,  and  Mg. 

(jB.  2,  4)-Di-methyl-(P7/.  3)-quinolyl-acrylio 
. ,  CMe:CH  .C.CH:CH  ^.^^^^  , 

^"•^  CH  :CMe.C.  N  :C.CH:CH.C0,H"  ^ 
by  boiling  the  compound  of  chloral  and  (B  2, 
4 ;  Pi/.  3)-tri-methyl-quinoline  with  aqueous  K0CO3 
(Panajotoff,  B.  20,  42).  Yellowish  needles,  de- 
composing at  180°,  forming  a  product  melting 
at  210°. 

METHYL-QUINOLYL-AMMONIUM  I0DID3 

V.  Methylo-iodide  ot  QniNOLiNB. 

(Py.  1)-METHYL-QTIIN0LYL  ETHYL  STJL. 

PHIDE  CJI^<^J;J^;^^^g^.  Formed  by  treating 

methyl-qninolyl  mercaptan  with  NaOEt  and 
EtI  (Koos,  B.  21,  628).  Oil,  volatile  with  steam. 
— B',,H2PtCl,|aq.— B  HI.  [211°].  Long  yellow 
needJes. 

(Py.  3)-Methyl-quinolyl  ethyl  sulphide 
C(SEt):gH^     [56°].    Formed  from  so- 


dium  methyl-quinolyl  mercaptide  and  EtI  (R.l. 
White  needles,  v.  sol.  alcohol  and  ether,  insol. 
water. 


DI-METIIYL-ROSINDOLE. 
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TETRA  -  METHYL  -  DIQUINOLYLINE  v. 

Tetha-mbthyl-diqdinolyl. 

{I'lj.  l).METHYL-(Py.  3)-QTTIN0LYL  MER- 

CAPTAN    CJI,<^'^^^'^:™^-    [253  ].  Formed 

bylicatin,c;  (Py.  3,  l)-oxy-metli.yl-quinoline  \Yith 
PjS^  at  150°,  extracting  tho  product  with  HClAq 
and  ppg.  with  water  (Roos,  B.  21,  G25).  Brown- 
ish needles  (from  alcohol) ;  insol.  water,  si.  sol. 
cold  alcohol,  v.  sol.  ether.  Not  attacked  by 
hydroxylaniinc  or  phenyl-hydrazine.  H.O.^  oxi- 
dises it  to  a  disulphidc.  NaOEt  and  EtI  form 
methyl-quinolyl  ethyl  sulphide. 

(Pij.  3)-Methyl-(P)/.  l)-quinolyl-iDercaptan. 

action  of  P.-S,,  on  (Py.  1,  3)-oxy-methyl-quinoline 
(Roos,  B.  21,  628).  Crystallises  froni  water  in 
plates  (containing  aq) ;  v.  sol.  hot  water,  alcohol, 
and  ether.  With  NaOEt  and  EtI  it  yields 
C„H,MeN(SEt)  [50°]. 

Di-(P?/.  l)-methyl-di-(P7/.  3)-quinolyI  disul- 
„„/CMc:CH  CH:CMe\p„ 

[107°].  Prepared  by  oxidising  the  correspond- 
ing mercaptan  with  hydrogen  peroxide  (Roos,  B. 
21,027).  White  plates  (from  benzene);  v.  sol. 
alcohol,  ether,  and  benzene,  insol.  water  and 
alkalis. 

{Pi,.  3)  -  METHYL  -  (P.  4)  -  QUINOLYL 
PHENYL  KFTONE  C,;H,3N0  i.e. 
CH:CH  ,  C.CH;C'H     t-r,  i\  -n         i      •  77- 
CHiCBz.C.  N  :CMe-  {DA)-Bcnzoyl.qmnaldme. 

[108°].  Colourless  felted  needles.  Formed  by 
boiling  o-ami(lo-benzophrnone  (1  pt.)  and  par- 
aldehyde (2  pts.)  with  dilute  H.SOj  (15  pts.) 
(Geigy  a.  Koenigs,  B.  18,2-100). 

(Pv.  3)-methyl-(P.  2)-quinolyl  phenyl  ketone 
C,H,.CO.C  :  CH.C.CH:CH  -i      /  1 

CH:  CH.C.  N  :CMe  •  ^CS  ].  (above 
300°).  Formed  by  adding  paraldehyde  (1  mol.) 
to  a  hot  solution  of  p-amido-benzophene  (1  mol.) 
in  cone.  HClAq  and  digesting  the  mixture  on  a 
water-bath  (Hinz,  A.  242,  323).  Plates  (from 
alcohol) ;  V.  sol.  hot  water,  alcohol,  and  ether. — 
B',H.,PlCl,2aq :  needles.  Melts  at  110°  when 
anhydrous. — B'-.H^Cr^O, :  needles. 

Methylo-i'od'ide  B'Mel.  [220°]. 

(P.  2)-METHYL-QUIN0XALINE  C„n,N„  i.e. 
CMe:CH.C.N:CH      ^  ,      .  .J 
CH  -CH  C  N'CH  ■    ^ ""'V<''-"'Oxahne.  (244°  un- 

cor.).  Obtained  by  the  action  of  glyoxal  on 
(1,  3,  4)-tolylcne-dianiine,  and  purified  by  means 
of  its  compound  with  NaHSO.,  (Hinsberg,  B.  17, 
;121  ;  A.  237,  330).  Liquid,  turning  yellow  in 
air  and  light  ;  miscible  with  cold  water,  alcohol, 
fiber,  and  benzene;  less  soluble  in  hot  water. 
With  tin  and  HClAq  it  gives  a  blue  colouring 
matter.  Forms  a  dibromide  CHsBr^N,,  crystal- 
lising from  chloroform  in  needles,  which  blacken 
and  decompose  at  170°.— B',H.,PtCl,, :  yellow 
needles  ;  si.  sol.  water  and  alcohol. — B'oH.^C.^O^. 
Needles  [130^] ;  si.  sol.  water. 

Compound  with  sodinvi  hisulphite 
B'(NaHS0.,).^2aq  :  slender  needles;  v.  sol.  water, 
111.  sol.  alcohol. 

Elhylo-iodidc  B'Etl.  Colourless  crystals; 
V.  sol.  water,  sol.  alcohol  and  chlorofo.vni. 

Derivatives.^  V.  Chloro-toluquinoxalixe. 


(P.  2  ;  Qu.  2)  -  Di  -  methyl  -  quiuoxaliiie 
C]\Ie:CH.C.N;CH  .,.,,7,77 
CH  :CH.C.N:CMe*    diethyl- lolyIcne-<iuinoxal- 

inc:  [54°].  (208°  uncor.).  Formed  by  the 
action  of  chloro-acctone  (2  mols.)  on  an  aqueous 
solution  of  (1,  3,  4)-tolylene-diamine  (Hinsberg, 
B.  19,  485 ;  A.  237,  308).  Formed  also  by  the 
action  of  tolylene  o-diamine  upon  methyl-glyoxai 
or  its  oxim,  nitroso-acetone  (Pechmann,  B.  20, 
2544).  White  crystals,  turning  red  in  the  air  ; 
V.  e.  sol.  cold  water,  alcohol,  and  ether.  Ppd. 
from  its  aqueous  solution  on  boiling  or  on  adding 
KOH.  Not  alfected  by  nitrous  acid  or  Ac^O. — 
B'„H.,PtCl^:  yellow  needles  :  si.  sol.  water. 

[91°].  (271°).  Formed  by  the  action  of  di- 
methyl diketone  (diacetyl)  on  (1,  3,  4)-tolylene- 
diamine  acetate  (Pechmann,  B.  21, 1414).  Hexa- 
gonal crystals  (from  ligroin). 

Tetra-methyl-diquinoxaline,  so  called, 
CMe:N.C.CH:O.N:CMe  .  1  oaao-,  ^u*  •  , 
CMe:N.C.CH:C.N:CMe  '  Obtained 
by  warming  tetra-amido-benzene  with  excess  of 
di-methyl  diketone  CH,.CO.CO.CH,  (Nietzki  a. 
Miiller,  B.  22,  444).  Reddish  star-shaped  plates 
(from  aniline).  Nearly  insol.  water,  alcohol,  and 
ether.  Its  solution  in  cone.  H^SO,  is  bluish- 
green,  and  becomes  blue  on  dilution. 

METHYL-QUINOXALINE  DICARBOXYLIC 
CMe:CII.C.N  :C.CO.,II 


ACID    CiiHsN.O,  i.e. 


CH  :CH.C.N  :C.CO,H- 


Tohiquinoxaline  dicarhoxylic  acid.  Prepared 
by  the  action  of  an  aqueous  solution  of  (1,  3,  4)- 
tolylene-diamine  on  sodium  di-oxy-tartrate  (cavb- 
oxytartronate)  at  80°  (Hinsberg,  A.  237,  353). 
Colourless  needles  or  prisms  ;  v.  sol.  water,  v.  si. 
sol.  benzene.  When  crystallised  from  water  its 
molecule  contains  jaq.  The  anhydrous  acid  de- 
composes at  130°  into  CO,  and  a  mono-carboxylio 
acid.  SnClj  forms  a  compound  crystallising  in 
dark-green  needles,  si.  sol.  water. 

METHYL-QUINOXYL  v.  [Py.  l)-OxY-METnYL- 

QDINOLINE. 

METHYL-RESORCIN  v.  Oecin. 

Di-methyl-resorcia  v.  Di-methyl  derivative 
of  Resokcin. 

Tri  -  metliyl  -  resorcin  C„H(CH,),(0H)2 
[1:3;5:2:G].  Di-oxy-mcsitylene.  Mesorcin.  [150°]. 
(275°  cor.). 

Preparation. — Nitro-mesidine,  obtained  by 
partial  reduction  of  di-nitro-mesitylene,is  treated 
with  HNOo  and  converted  into  nitro-mesitol ;  by 
reduction  of  this  and  treatment  again  with  HNO^ 
mesorcin  is  obtained  (Knecht,  B.  15,  1375). 

Properties. — White  plates  :  si.  sol.  cold  water. 
May  be  sublimed.  Reduces  nnimoniacal  AgNO, 
in  the  cold.  By  Fe,Cl^  it  is  oxidised  to  oxy- 
isoxyloquinone.  Heated  with  H,SO,,  it  gives  a 
substance  whose  alkaline  solution  is  pink  with 
an  intense  green  fluorescence. 

Di-acetyl  derivative  C,H|„(OAc)j.  [63°]. 
(305°  cor.). 

METHYL-ROSANILINES    v.  Metiiyl-tri- 

A3Iln0-DI-PHEXYL-TOLYL-CARHIX0LS. 

Methyl  -  pararosanilines    v.   Methyl  -  tri  - 

AMIDO-TRI-PIIEXYL-CAi;  BINOLS. 

DI-METHYL  -  ROSINDOLE    C.,,'H,„'ii.,  i.e. 
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together  with  benzoyl-methyl-indole  by  heathig 
_  methyl-indole  (methyl-ketole)  with  benzoyl 
'  chloride  and  ZnCU.  Also  formed  by  oxidation  of 
the  leuco-  compound  benzylidene-methyl-indole. 
Amorphous  yellow  pp.,  v.  sol.  alcohol  and  ether; 
oryellowish-red  prismatic  crystals,  si.  sol.  alcohol, 
V.  si.  sol.  ether.  The  amorphous  modification  is 
converted  into  the  crystalline  by  long  boiling 
with  water.  It  dissolves  in  acids  and  in  alcoholic 
NaOH  or  KOH  with  a  red  colour.  Its  salts  are 
red  dyestuffs  closely  resembling  rosaniline.  By 
zinc-dust  and  NH,  it  is  reduced  to  benzylidene- 
methyl-indole  [248°].— B'HCl  :  small  metallic 
green  crystals ;  si.  sol.  water  (Fischer  a.  Wagner, 
B.  20,  815). 

METHYL  SALICYLIC  ACID  v.  Oxt-toltjic 
ACID  and  the  Methyl  derivative  of  o-Oxy-benzoic 

ACID. 

METHYL-SALICYLIC  ALDEHYDE  v.  Methyl 
derivative  of  o-Oxy-bbnzoic  aIjDehyde. 

DI-METHYL-SELENAZOLE    v.  Selenium, 

OKOANIC  COMPODNDS. 

METHYL-SELENIDE  v.  Seleniuh,  organic 

COMPOUNDS. 

METHYL  SILICATE  CjH,.,SiO,  i.e.  Si(OMe),. 
(122°).  S.G.  2  1-0589.  V.D."  5-38  (calc.  5-2G). 
Formed  by  the  action  of  SiCl,  on  dry  methyl 
alcohol  (Friedel  a.  Crafts,  A.  Ch.  [4]  9,  32). 
Colourless  liquid  with  fragrant  ethereal  odour ; 
m.  sol.  water,  the  solution  depositing  gelatinous 
silica  when  kept  for  a  month.  When  heated  with 
SiClj  in  various  proportions  it  gives  rise  to  the 
compounds  ClSi(OMe),,  (115°),  S.G.  ^  1-195,  V.D. 
5-58  (calc.  5-42);  Cl„Si(OMe).„  (c.  100°),  S.G.  a 
1-200,  V.D.  5  GG  (calc.  5-57);  and  ClaSi(OMe), 
(c.  84°),  V.D.  5-GG  (calc.  5-7.3). 

Hexa-methyl  disilicate  Me.Si^O,.  (202°). 
S.G.  5  1-144.  V.D.  9-19  (calc.  8-93).  Formed 
when,  in  the  preparation  of  Me,,SiOj,  the  methyl 
alcohol  is  not  quite  dry.  Formed  also  by  heat- 
ing Me^SiOj  (2  mols.)  with  water  (1  mol.)  and 
methyl  alcohol. 

METHYL-STIBINE  v.  Aktimony,  Componnds 
with  organic  radicles,  vol.  i.  293. 

METHYL -STILBAZOL  v.  Styryl-methyl- 

tYEIDINE. 

METHYL-STILBENE    v.  s-Phenyl-tolyl- 

ethylenb. 

Di-methyl-stilbene  v.  Di-xoLYL-ETnYLENE. 
Tctra-methyl-stilbene  v.  Di-xylyl-ethylene. 
METHYL-STRYCHNINE  v.  Strychnine. 
'  METHYL-STYEENE  v.  Tolyl-acetylene. 
METHYL  STYRYL    KETONE  v.  Siyiiyl 

METHYL  KETONE. 

METHYL-SUCCINIC  ACID  v.  Pyuotaktaric 

ACID. 

li-Di-methyl-succinic     acid     C^HmOj  i.e. 

CO,H.CH,.CMe,.CO.,H.  Isoadipic  acid.  Isohu- 
iane  dicarboxylic  acid.  Mol.  w.  14G.  [140°]. 
H.C.v.  671,400.  H.C.p.  671,700.  H.F.  237,300 
(Stohmann,  Kleber,  a.  Langbein,  J.  pr.  [2]  40, 
212). 

Formation. — 1.  From  its  imide,  which  is 
formed,  together  with  di-methyl-malonamic  acid, 
by  oxidising  mesitylic  acid  C^Hi^NOj  with 
KMnO^  in  acid  solution  (Pinner,  B.  15,  582).— 
2.  By  boiling  with  HClAq  the  isobutane  tricarb- 
oxylic ether  C0,Et.CMe,.CH(C0,Et)2  obtained 
by  the  action  of  a-bromo-isobutyric  ether  on 
sodio-malonic  ether  (Leuckart,  B.  18,  2350 ; 
Bischoff,  B.  23,  1943).    Formed  also  by  heating 


the  corresponding  isobutane  tricarboxylic  acid 
(Barnstein,  A.  242,  133). — 3.  By  oxidising  with 
chromic  acid  mixture  the  terpene  C2„H:,2  obtained 
from  copaiva  balsam  (Levy  a.  Engliiader,  A.  242, 
192). — 4.  By  oxidising  tropilene  C.H„with  nitric 
acid  (S.G.  1-38)  (Ladenburg,  A.  217,  139). -5. 
By  heating  its  nitrile  (obtained  from  isobutylena 
bromide  and  KCy)  with  HClAq  at  150°  (Hell  a. 
Eothberg,  B.  22,  1740). 

Properties. — Thick  colourless  prisms  (from 
benzene),  crystallising  from  water  in  efHores- 
cent  monoclinic  forms;  a:6:c  =  2-029:1:1-191  ; 
a  =  118°  36' ;  ;8  =  95°  IG' ;  y  =  101°.  V.  sol.  water, 
alcohol,  ether,  and  acetone,  v.  si.  sol.  chloroform 
and  ligroin.  At  about  185°  it  splits  up  into  COj 
and  its  anhydride. 

Salts.— KHA"2|aq  :  small  prisms  (P.).— 
KHA"5aq  (B.).— NaHA"3',aq.  Monoclinio 
prisms ;  a:h:c  =  1-8365:1:4-1801 ;  ;3  =  90°  43'  (L.  a. 
E.).— Na,vA"llaq:  needles,  v.  sol.  water.— 
NH.HA"."  —  (NH,).,A".  —  BaA"  2aq  (B.).  — 
BaA"  2:^aq  :  monoclinic  plates;  a:6:c=  1-601: 
1:1-790";  3  =  97°  26'.  SI.  sol.  hot,  m.  sol.  cold, 
water,  insol.  alcohol  (L.  a.  E.).  —  CaA"  aq  : 
minute  plates,  si.  sol.  water,  insol.  alcohol. — 
— CdA"  Gaq.  —  CuA"  2aq.  —  PbA"  aq.  —  Ag.A"  : 
white  pp.,  v.  si.  sol.  water. 

Methyl  ether  Me.,A":  (200°).  S.G.  \l 
1-0568. 

Ethyl  ether -EtA".  (215°).  S.G.  i|  1-0134 
(B.) ;  il  -9976  (L.  a.  E.). 

Anhydride  ^h^'co>0-  P9°].  (218°) 
(B.) ;  (220°)  (L.  a.  E.)!  ' 

Chloride  C..H.,Me2(C,0..Cl  ).  (201°)  (B.); 
(193°)  (L.  a.  E.).  Formed  by  heating  the  acid 
with  PCI5  at  125°.    Eeacts  with  phenyl-hydraz- 

ide,  forming  the  compound  ^^^^'qq^N.NHPIi 

[132°],  which  yields  a  nitrosamine  [76°]. 

Imidc  ^^®--^Q>NH.     [106°].  Formed 

from  the  chloride  and  NH3.  Plates  (from  ether). 
Yields  C„HsKNO„  2|aq,  crystallising  in  prisms, 
V.  sol.  alcohol. 

Nitrile  CN.CH.,.CMe2.CN.  Isobutylena 
cyanide.  (219°).  Formed  by  leaving  a  mixture 
of  isobutylene  bromide  and  alcoholic  KCy  to 
stand  for  two  weeks,  heating  to  140°  to  expel 
alcohol,  and  extracting  the  residue  with  ether 
(Hell  a.  Kothberg,  B.  22,  1740).  Clear  liquid, 
V.  sol.  water. 

4wfi-.s-di-metliyl-succinic  acid  CuHijOj  i.e. 
CO,H.CHMe.CHMe.CO.,H.  MaleTnoid  di- 
methyl-succinic  acid.  Butane  dicarboxylic  acid. 
[120°]  (O.  a.  R. ;  H.  a.  E. ;  B.  a.  V.) ;  [124°] 
(Z.).    S.  30  at  14°. 

Formation. — 1.  Together  with  the  isomeric 
'  para  '  or  fumaroid  acid  [194°]  by  reduction  of 
di-methyl-maleic  acid  (Otto  a.  Eossing,  B.  20, 
2736). — 2.  Together  with  the  isomeric  acid  [194=] 
by  heating  with  HClAq  the  mixture  of  their  ethers 
obtained  by  adding  a-bromo-propionic  ether  to 
an  alcoholic  solution  of  a-cyano  propionic  ether 
and  NaOEt  (Zelinsky,  B.  21,  31G0).— 3.  A  mix- 
ture of  the  ethers  of  the  two  isomeric  s-di-methyl- 
succinic  acids  is  also  formed,  with  other  bodies, 
when  a-bromo-propionic  ether  is  heated  with 
finely-divided  silver  (Hell  a.  Eothberg,  B.  22, 
60). — 4.  The  mixture  of  '  nnti- '  and  '  para  '  di- 
methyl-succinic  acids  is  also  formed  by  hydro- 
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lysis  of  butane  tricarboxylic  acid  derived  from 
soiliiiiii  methyl-malonic  ether  and  o-bronio-pro- 
pionic  ether  (Leuckart,  -B.  18,  234(5 ;  Bischoff  a. 
Voit,  B.  22,  389).— 5.  From  its  anhydride,  which 
is  formed,  together  with  the  anhydride  of  the 
fumaroid  isoraeride,  by  heating  the  fumaroid 
acid  [194°]  for  several  hours  at  200'  (Bischoff 
a.  Voit,  B.  23,  G41). 

Properties. —  Concentrically  grouped  prisma- 
tic needles,  more  sol.  hot  than  cold  water,  v.  sol. 
ether,  alcohol,  acetone,  and  chloroform,  si.  sol. 
CS._,  and  benzene,  almost  insol.  ligroin.  A  neu- 
tral solution  of  its  ammonium  salt  gives  a  yel- 
lowish-red pp.  with  FeCl.„  a  greenish-blue  pp. 
with  cupric  sulphate,  but  no  pp.  with  salts  of 
Ba,  Zn,  Mg,  Co,  and  Ni.  Bromine  at  130°  con- 
verts it  into  di-methyl-maleic  acid  [95-]. 

Salts.  — CaA"2aq:  crystalline  powder,  si. 
sol.  cold  water.-  BaA"  3aq :  thin  plates,  si.  sol. 
water.— Ag.A":  white  crystalline  pp. 

Methi/l  ether  Me.A".  (200°).  From  Ag,A" 
and  Mel  at  100°.  Oil,  with  pleasant  odour 
(Zelinsky  a.  Krapivin,  B.  22,  64G). 

Ethi/l  ether  EtA".  (222°).  S.G.  g  1-0218  ; 
\^  1-0072  (Z.  a.  K.)  ;  15  1-0315  (B.  a.  V.).  H.C. 
1,290,800  (Ossipoff,  C.  'R.  109,  224).  Oil,  decom- 
posed by  heat  into  the  anhydride  and  Et.O. 

Chloride  (180°-197°). 

Imide  ^HMg:c[J>NH.  [100°]  (B.  a.  V.) : 

[110°]  (Z.  a.  K.).  Obtained  by  distilling  the  dry 
annnonium  salt  in  gaseous  NH.,.  Stellate  groups 
of  prisms  (from  dilute  alcohol)  or  thin  needles 
(from  benzene),  v.  sol.  water,  alcohol,  benzene 
and  chloroform,  si.  sol.  ether,  v.  si.  sol.  ligroin. 
reconverted  into  the  acid  ri20°]  by  alkalis. 

Anilide  CONHrh.CHMc.CHMe.CONHPh. 
[222°].  Formed  from  the  chloride  and  aniline. 
Needles  (from  alcohol). 

Phenyl. imida  cHMe  CO^-^^^''  ^'^■^^>''^- 
Formed  by  heating  the  acid  (1  mol.)  with  ani- 
line (2  mols.)  till  the  aniline  begins  to  distil. 
Slender  needles,  v.  sol.  alcohol,  ether,  and  benz- 
ene, si.  sol.  water. 

Anhydride  ^HMeCO/"^'  ^^'^"^^ 
formed  by  heating  the  '  anti '  acid  to  200°,  it 
yields  only  the  '  anti '  acid  again  when  heated 
with  water;  but  when  formed  from  the  'para' 
acid  by  like  treatment  the  product  (a  mixture  of 
anhydrides '?)  yields  a  mixture  of  '  para '  and 
'anti'  acids,  the  amount  of  the  latter  increasing 
with  the  duration  of  the  heating.  Formed  also 
from  the  '  anti  '  acid  by  heating  with  AcCl.  In 
all  cases  it  melts  at  87°.  When  heated  with 
bromine  in  chloroform  at  90"  it  yields  di-methyl- 
malcic  acid. 

'  Para '-s-di-methvl-succinic  acid  C,'H.^„0^i.e. 
McCH(CO,,H).CHMeCO,H.  Fumaroid  variety 
of  s-di-methyl-succinic  acid.  Isoadipic  acid, 
nydropyrociiichunic  acid.  [194°]  (0.  a.  B.) ; 
(I!,  a.  v.).  (192°)  (Z.).  H.F.  238,000.  H.C.v. 
070,700.  H.C.p.  071,000  (Stohmann,  Kleber,  a. 
Langbcin,  J.  pr.  [2;  40,  212).    S.  1  at  22°. 

Formation. — 1.  By  heating  a-bromo-pro- 
pionic  acid  with  reduced  silver  at  155°  (Wisli- 
cenus,  B.  2,  720 ;  cf.  rtuii'-Di-METnYL-succixic 
AiiT),  Formation  3).  —  2.  By  boiling  (aj3)-di- 
nu'thyl-acetyl  succinic  ether  with  cone,  alco- 
holic KOH  (Ilardtmuth,  A.  192,  143).  -3.  By 


boiling  an  aqueous  solution  of  sodium  di-methyl- 
maleate  with  sodium-amalgam  (Weidel,  A.  173, 
109 ;  M.  3,  612).— 4.  From  its  amide  which  is 
formed  by  the  action  of  NH3  on  an  oily  product 
of  the  action  of  bromine  on  a  solution  of  cyano- 
ethine  in  dilute  H„SO.|  (E.  von  Meyer,  -7.  pir.  [2] 
20,  358).— 5.  Together  with  the  isomeride  [120^ 
by  the  reduction  of  di-methyl-maleic  anhydrido 
by  HIAq  at  220°  or  by  sodium-amalgam  (Otto 
a.  Beckurts,  B.  18,  838  ;  Otto  a.  Ilossing,  B.  20, 
2730). — 6.  By  heating  cyano-di-niethyl-succinic 
acid  with  HClAq  (Zelinsky,  B.  21, 3100).— 7.  To- 
gether with  the  '  anti '  isomeride,  by  all  the 
modes  of  formation  described  above  for  that 
acid. —  8.  By  heating  the  'anti'  isomeride  for 
several  hours  with  cone.  HClAq  at  180°-190° 
(Bischoff  a.  Voit,  B.  23,  043). 

Properties. — Small  triclinic  needles  (from 
alcohol),  si.  sol.  water,  m.  sol.  alcohol.  On  heat- 
ing at  200°  it  yields  a  mixture  of  its  anhydride 
and  that  of  the  '  anti '  acid ;  after  several  hours' 
heating  it  is  almost  wholly  converted  into  the 
anhydride  of  the  'anti'  acid.  Its  neutral  solution 
is  ppd.  by  FeCl.,,  CuSO,,  BaCl.,  and  lead  acetate. 
On  treatment  with  bromine  it  yields  di-methyl- 
maleic  acid. 

Salts.-NHjHA"  (dried  at  100°).  Mono- 
clinic  prisms,  V.  sol.  water. — CaA"2aq:  prisms 
(Bi.-choli  a.  Bach,  A.  234,  70).-CaA"aq  (Z.).— 
CaA"l^aq  (W.).  Monoclinic  needles. — SrA". — 
BaA" 4aq.  — PbA". — PbA"',aq:  short  prisms. — ■ 
CuA".— Ag.A". 

Methyl  ether  lle.A".  (199°).  Oil  (Zelin- 
sky a.  Krapivin,  B.  22,  050).  Yields  the  acid 
[192°]  on  saponification. 

Ethyl  ether  Et.A".  (220°).  S.G.g  1-013; 
Vf  1-002.  H.O.  1,303.570.  Oil,  with  pleasant 
odour.  Yields  on  sapouilicatiou  a  mixture  of 
the  acids  [120°]  and  [19-2"-']. 

Chloride  (180°-197°). 

~^Q>NH.  [78°].  From  the 

ether  and  NH.,.    Crystallises  from  benzene. 

Yields  only  the  '  para  '  acid  on  saijonification. 
^wiHdcMeCH(CONHPh).CHMe.CONnPh. 

[235°].  From  the  chloride  and  aniline.  Needles, 

sol.  ether  and  HO  Ac.    Yields  only  the  '  para ' 

acid  on  saponification. 

■n7        7  •    -J    MeCH  .C0\t,,t,, 
Phenyl-imide  CHMeCO-^ 

[126°].  Formed  by  heating  the  acid  with  ani- 
line. Caustic  potash  converts  it  into  a  mixture 
of  '  anti '  and  '  piara  '  acids. 

.7    7.7    MeCH     .C0\^  r„„o. 
Anhydride       CHMe  CO^  J- 

Formed  from  the  acid  and  AcCl.  May  he  re- 
converted into  the  original  acid.  By  heating 
the  '  para  '  acid  to  180°-190°  a  mixture  of  anhy- 
drides [87°]  is  formed,  which  yields  on  sajionifica- 
tion  a  mixture  of  '  anti'  and  '  para '  acids. 

Derivative. — v.  Di-chloko-di-methyl-suc- 

CIXIC  ACID. 

Tri-methyl-succinic  acid  CH^.O^  i.e. 
CO.,H.CHMe.CMe,.CO,H.  [105°]!  Electrical 
conductivity  :  Bischoff,  B.  23,  1400.  Formed  by 
the  hydrolising  action  of  H.^SO,  on  pentane  tri- 
carboxylic ether  obtained  from  sodium  methyl- 
malonic ether  and  o-bromo-isobutyric  ether 
(Bischoff  a.  Mintz,  B.  23,  049).  Yields  an  an- 
hydride melting  between  O?""  and  82°. 

This  acid  is  probably  identical  with  s-di- 
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methyl-glutaric  acid  (Bischoff  a.  Jannsnicker,  Z?. 
23,  3403). 

Tetra-tnethyl-succinic  acid  CsH,^0^  i.e. 
CO.,H.CMe.,.CMe.,.CO.^H.  Hcxane  dicarboxylic 
acid.  Moi  w.  i74.  [192°].  Formed,  together 
with  the  isomeric  tri-methyl-glutaric  acid  [97°], 
by  heating  a-bromo-isobutyric  ether  (3  pts.)  with 
dry  silver  powder  (2  pts.)  at  125°  for  8  hours. 
The  product  is  fractionally  distilled,  and  the 
fraction  200°-250°  saponified  by  heating  with 
HBrAq  at  100°.  The  resulting  acids  may  be 
separated  by  steam  distillation,  tetra-methyl- 
succinic  acid  alone  passing  over  (Hell,  B.  7, 320 ; 
10,  2220;  Auwers  a.  V.  Meyer,  B.  22,  2014, 
3005 ;  23,  299). 

Properties. — Short  branching  crystals,  melt- 
ing at  200°  when  quickly  heated,  and  192°  when 
slowly  heated ;  si.  sol.  cold  water,  m.  sol.  hot 
water,  ether,  chloroform,  and  CSj,  v.  sol.  alcohol 
and  benzene,  almost  insol.  ligroin. 

Anhydride  [147°].  (230-5°).  Formed  by 
heating  the  acid  alone,  with  HClAq  at  200°»  or 
with  AcCl  at  100".  Formed  also  by  treating  the 
acid  (G  g.)  with  red  phosphorus  (-8  g.)  and 
bromine  (16  g.).  Slender  needles  (from  ligroin). 
May  be  sublimed.  Soon  becomes  resinous. 
Nearly  insol.  cold  water  and  cold  NaoCO^Aq, 
slowly  dissolved  by  these  liquids  on  heating, 
being  converted  into  the  acid. 

DI-METHYL-SUCCINIMIDINE  C,H,,N3  i.e. 
//NMe 
CH,.Cf 

I  NnH  .  The  hydrochloride  of  this  base 
CH,C/ 

^NMo 

is  formed  by  the  action  of  methylamine  on  suc- 
cinimido-ether. —  B'HCl :  glistening  prisms, 
[248°],  V.  sol.  water,  si.  sol.  alcohol  (Pinner,  B. 
16,  1658). 

METHYL-SUCCINUBIC  ACID.  Amide 
NHj.CO.NMe.CO.CH,,.CH,.CONH,  (?).  [205°- 
207°].      Formed    from  methyl-succinyl-urea 

*^^<Cnh'' CO  Ch'  ^"'^  alcoholic  NH3  at  100° 
(Menschutkin,  4.^^178,  210).  Plates,  v.  si.  sol. 
boiling  alcohol. 

DI-METHYL-SULPHAMIC  ACID  C  H-NSO, 
i.e.  NMe.,.SO,.OH  [165°].  Formed,  together 
with  hydrogen  di-methyl-ammonium  sulphate 
NMe.,H2.0.S02.0H,  by  boiling  its  chloride  with 
water  (Behrend,  B.  15, 1610  ;  A.  222, 130).  Large 
six-sided  plates  (from  alcohol),  v.  sol.  water,  m. 
sol.  alcohol,  si.  sol.  ether.  By  boiling  with  water, 
alkalis,  or  dilute  nitric  acid,  it  is  converted  into 
(NMe.^H.JSO.H.    It  expels  CO.^  from  carbonates. 

Salts. — BaA',  aq  :  plates,  v.  sol.  water. — 
PbA'„  aq. — AgA'  aq  :  v.  e.  sol.  water,  ppd.  by 
adding  ether  to  its  alcoholic  solution. 

Ethyl  ether  EtA'.  From  the  chloride  and 
NaOEt.  Oil. 

Chloride  NMc,.SO,,Cl.  (183°  at  7G0  mm. ; 
114°  at  75  mm.).  Formed  by  heating  dimethyl- 
amine  hydrochloride  (1  mol.)  with  SO^Cl,  (li_ 
mols.)  on  the  water-bath,  the  yield  being  50  p.c. 
of  the  theoretical.  The  product  is  mixed  with 
water,  and  the  chloride  extracted  with  ether, 
shaken  with  aqueous  NaoCO^,  dried  over  CaCl,, 
and  distilled  (Behrend).  Golden-yellow  oil.  pai'- 
tially  decomposing  on  distillation  with  evolution 
of  HCl.  V.  sol.  alcohol,  ether,  benzene,  and 
chloroform,  insol.  watgr,  HClAq,  and  KOHAq. 


Boiling  water  decomposes  it  Into  HCl,  H.^SOj, 
NMe„.SO.^OH,  and  dimethylamine.  Sodium- 
amalgam  reduces  it  to  H^S,  dimethylamine,  and 
H,SO.,.  Tin  and  HClAq  act  in  like  manner. 
Zinc-dust  yields  tetra-methyl-sulphamide. 

Amide  v.  Di-metuyl-sulphajiide. 

Dimethylaviide    v.  Teti!a-methyl-sdl. 

PHAMIDE. 

Di-ethyl-amide  NMe„.SO.,.NEt,.  (229=). 
From  the  chloride  and  NEt^H.  Oil,  partially  de- 
composed on  distillation. 

M-DI-METHYl-SULPHAMIDE 
NMej.SO^.NH...  [96°].  Formed  by  passing  NH, 
into  the  chloride  of  di-methyl-sulphamic  acid 
(Behrend,  B.  15,  1611 ;  A.  222,  126).  Six-sided 
prisms  with  pyramidal  ends,  v.  sol.  water  and 
alcohol,  m.  sol.  ether. 

s-Di-methyl-sulphamide  NHMe.SO.^.NHMe. 
[78°].  Prepared  by  the  action  of  methylamine 
on  S0„C1._,  in  ethereal  solution  at  0°  (Franchi- 
mont,  R.  T.  G.  3,  418).  Prisms,  v.  e.  sol.  water 
and  alcohol,  v.  si.  sol.  benzene.  Tastes  sweet. 
Nitric  acid  converts  it  into  SOj(NMe.N02)2. 

Tetra-methyl  sulphamide  SO,,(NMe2)2.  [73°]. 
Formed  from  S0,C1,  and  NHMe.,  dissolved  in 
chloroform  (Behrendi!  14,  722;' .4.  222,  119). 
Formed  also  from  NMe,.SO,_Cl  and  NHMe,. 
Colourless  plates  (from  alcohol),  v.  sol.  alcohol 
and  ether,  v.  si.  sol.  water,  aqueous  acids  and 
alkalis.  May  be  sublimed.  Dry  HCl  at  120° 
decomposes  it  into  NMeo.SOXl  and  NHMe.^. 
Cone.  HNO.,  yields  NMcNO^  (Franchimont,  B. 
T.  C.  3,  420). 

METHYL  SITLPHATES.  Mono-methyl  sul- 
phate CHjO.SO.,.OH.  Methiil-sidphuric  acid. 
Formed  by  mixing  methyl  alcohol  (1  pt.)  with 
H2SO,  (2  pts.),  allowing  the  hot  mixture  to  cool, 
diluting  with  water,  adding  BaCO^,  filtering  and 
evai^orating.  The  barium  salt  thus  obtained  is 
then  decomposed  by  H.,S04  (Dumas  a.  P61igot, 
A.  Ch.  [2]  58,  54  ;  61, 199';  A.  15,  40  ;  Kane,  P.  M. 
7,  397).  Formed  also  from  C1.S0.,.0H  and  methyl 
alcohol  (Claesson,  J.  pr.  [2]  19, 240).  Liquid,  not 
solidified  at  —30°  ;  v.  e.  sol.  water,  m.  sol.  alco- 
hol, miscible  with  dry  ether.  Yields  Me^SO^  and 
H.jSO,  on  distillation.  When  the  potassium  salt 
is  heated  with  potassium  acetate  methyl  acetate 
is  formed  ;  methyl  ethers  of  other  acids  are 
formed  in  like  manner. 

Salts. — KMeSO,aq:  very  deliquescent  mo- 
noclinic  tables;  a:6:c  = -742: -779:1;  ;3  =  86°51' 
(Schabus,  J.  1854,  552).— Ca(MeSOJ., :  very  de- 
liquescent  octahedra. — Ba(MeS0J.2  2aq  :  mono- 
clinic  tables;  a:6:c  = -824:1-907:1 ;  /3  =  83°  30'. 
S.G.  '11  2-273.— Pb(MeS0j2  aq  :  long  deliques- 
cent prisms,  v.  sol.  water. — IJr0.^(MeS0.|),  aq : 
very  deliquescent  crystals  (P^ligot,  A.  56,  231). 

Chloride  Me0.S0.,Cl.  (132-5°)  at  722  mm. 
Formed  from  S0,,CL(1  mol.)  and  McOH  (1  mol.) 
(Behrend,  J.  pr.  [2]  15,  32).  Formed  also  from 
MeOCl  and  SO,,  (Sandmeyer,  B.  19,  861).  Pun- 
gent oil,  decomposed  by  water  into  HCl  and 
MeO.SO,.OH. 

Di -methyl  sulphate  Me.SO,.  Mol.  w.  120. 
(188°).    S.G.  ^  1-324  (D.  a.' P.). 

Formation.—!.  From  Me,0  and  SO3.— 2.  By 
dry  distillation  of  MeHSO^  (Dumas  a.  Peligot ; 
Claesson,  /.  pr.  [2]  19,  244 ;  B.  13,  1699).— 3. 
By  distilling  methyl  alcohol  (Ipt.)  with  cone. 
H^SOj  (9  pts.),  washing  the  distillate  with  water, 
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(Irjin;:!  the  oily  layer  with  CaCl.,,  and  rectifying 
(Dinuas  a.  Pciligot,  A.  Ch.  [•>]  58,  3'2). 

Pro/)(?r<(Vs.  — Oil,  decomposed  by  boiling  water 
and  by  alkalis  into  MeOHand  H.,SO|.  An  ethereal 
solution  of  NIL,  forms  MeO.SCy,.ONI-r,Me.  Dis- 
tillation with  fused  NaCl  forms  MeCl  and  NaoSO,. 
Distillation  with  KODz  yields  xMeOB^;  and  K.SOj. 
Sodium  formate  yields  methyl  formate  and  so- 
dium sulphate.  It  forms  double  compounds  with 
sulpho-acetates,  sulpho-benzoates,  and  isethion- 
ates  (Geuthcr,  A.  218,  288). 

METHYL  SULPHIDE  (CH,).,S.  Mol.  w.  02. 
(11'  )  (U.);  C-'u  )  (K.).  S.G.  ^  -845.  H.F.p. 
12,7;iO.  H.F.v.  11,570.  S.V.  75-6  (Lessen,  A. 
251,  71).  Formed  by  passing  RIeCl  into  a  solu- 
tion of  K,S  in  MeOH  (Iletmault,  A.  Ch.  [2]  71, 
301  ;  A.  34:,  20).  Prepared  by  distilling  a  con- 
centrated solution  of  MeNaSO,  (from  500  c.c. 
■MeOH)  with  aqueous  KOH  (500  g.)  that  has  been 
previously  half  saturated  with  H.^S  ;  the  yield 
being  moderate  (150  g.).  Colourless  mobile  liquid 
with  very  unpleasant  odour  (Klason,  B.  20,  3407). 

Reactions. —  1.  Takes  fire  when  dropped  into 
dry  chlorine,  but  if  the  temperature  be  kept  low 
oily  substitution  products  (CH.,C1)..S,  (CHC1..).,S, 
and  (CCI.,)  ,S  may  be  obtained  (itiche,  A.  Ch.  [3] 
43,  283).  The  compound  (CCls).,S  boiled  at  15G°- 
100°  and  gave  a  V.D.  5-C8  (calc.  9-41).— 2.  lodo- 
acetic  ether  forms  SfCH.^.CO.Et).^,  tri-methyl- 
sulphine  iodide,  and  Me._S(CH..CO.,Et).  (Letts, 
Tr.  J'].  28,  CIS).— 3.  Bromo-acctic  ether  forms 
]\lo„SBr.CH,^.CO.Jit  which  crystallises  in  pearly 
scales  and  yields  when  treated  with  moist  Ag.,0 
unstable  Mc,,S(OH).CH,.CO,Et  (Letts). 

Combinations. — Me^SLr^.  Crystals  (Ca- 
hours,  A.  135,  355).  When  dissolved  in  water 
it  gives  off  HBr.  When  its  alcoholic  solution  is 
treated  with  zinc  and  the  product  evaporated  and 
mixed  with  HgCl.,,  tliere  is  formed  a  pp.  of 
(SMe,),H;^Cl.jZnBr,f  (Patein,  Bl.  [2]  50,  201).— 
Me.,Sl„.  Crystals  resembling  iodine.—  McSHgCl.,. 
— (Me",S),PtCl,  (Loir,  A.  107,  234).  "  Yellow 
crystalline  powder.  Melts  with  decomposition 
at  218°  (Blomstrand,  J.  pr.  [2]  38,  305).— 
(Me,S),PtCl,.  [159°].  Formed  by  the  action  of 
Me^S  on  potassium  platinum  chloride  at  00° 
(Blomstrand,  J.pr.  [2]  38,  358).  Exists  in  two 
allotropic  forms,  crystallising  in  lemon-yellow 
numoclinic  crystals, and  in  yellow  dimetric  plates 
(containingCHClj).— (Me..S)(Et„S)PtCl„.  Formed 
from  (Et,S),PtCl,,'and  Me;S.-(j\Ie,S),PtCl,Br,.— 
(Me,_,S)„PtBr, :  reddish-brown  monoclinic  crystals 
(from  chloroform).  —  (Me^Sj.^PtBr,.  Formedfrom 
(Me._,S)._.Pt!SO|  and  KBr  (15.).  Yellow  monoclinic 
crystals.  — (Me.,S)  ,PtI.,Cl..:  greenish-black  crystal- 
line powder.  (Mc.,S).PtI.L!r.,.  —  (Me.,S).PtI, : 
black  crystalline  powder.— (Mc..S)..PlL.  [172°]. 
Fcn-mod  from  (^[c.,S).,^t(NO.,).,  and  KI  (B.).  Bed 
crystals.— (Me.,S)..ri(XO,).,.  '  [150  ].  Formed 
from  (Me,S),l"tCl,  and  AgNO,  (B.).  Small 
brownish  needles'— (Mc.,S),Pt(N0.,)2.  Formed 
from  (Me.;S).l^tSO,  and  potassium  nitrite  (B.). 
Small  white  plates,  soluble  in  chloroform. — 
(Me.,S),l'tS0,2aq.  [91°].  Formed  from  silver 
sulphate  and  (Me^S)  i^tCL.  Yellowish  crystalline 
mass,  V.  sol.  water. — (Me.S).PtCrO,  :  reddish- 
brown  pp.  got  by  adding  KXrO,,  to  a  solution  of 
(MooS).d'tSO,,.  SI.  sol.  water,  insol.  alcohol  and 
chloroform. 

Melhylo-iodide  S-\[c.,I.  Tri-mcthiil-sul- 
phiiic  iodide.    Fornred,  even  in  the  cold,  by  the 
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union  of  Me.,S  with  Mel  (Cahoura,  C.  R.  80, 1317 ; 
81,  1103;  A.  Ch.  [5]  10,  13;  A.  135,  355;  130, 
151).  Formed  also  by  heating  Mel  at  100°  with 
ppd.  As.,S;,  or  with  Na.,S  (Klinger,  B.  15,  881 ;  A. 
252,  357)  and  by  heating  SEt,I  with  MeOH  at 
140°  (Klinger  a.  Maassen,  A.  252,  252).  Large 
prisms  (from  water),  v.  sol.  hot  water,  si.  sol. 
alcohol,  insol.  ether.  Its  aqueous  solution  is 
partially  decomposed  on  evaporating  at  100°, 
forming  Me^S  and  iodine.  Moist  Ag..O  yields 
SMej.Oli,  a  strongly  alkaline  base  whence  the 
other  salts  may  be  prepared  by  neutralisation 
with  acids.  An  aqueous  solution  of  SMe^I  gives 
with  alcoholic  HgCl.,  a  pp.  of  Me.iSIHglj  which 
forms  pale-yellow  needles,  nearly  insol.  water 
and  ether,  sol.  alcohol  (Patein,  Bl.  [3]  2,  159). 
Bromine  forms  Me.,SlBr,,,  which  separates  from 
hot  alcohol  in  orange-red  crystals  [95''J  which  in 
alcoholic  solution  give  with  platinic  chloride  a 
pp.  of  (Me,SCl),PtCl,  (Dobbin  a.  Masson,  C.  J. 
47,  50).  Tri-methyl-sulphine  di-bromo-iodide  is 
converted  by  dry  NH,,  into  Me.iSIBr.N.H^,  an 
amorphous  light-green  mass  [75  ^--80°].  Chlorine 
forms  Me^SICl.,,  which  separates  from  alcohol  in 
yellow  crystals  [104°],  converted  by  aqueous 
ammonia  into  iodide  of  nitrogen  and  by  gaseous 
ammonia  into  Me.,SICl2  2NH.|  an  unstalde  com- 
pound which  loses  ammonia  and  absorbs  water 
when  exposed  to  air  (D.  a.  M.).  The  compound 
(Mc.,SI).,As,l5  is  formed  by  heating  As.^S.,  with 
Mel  at  100°  and  crystallises  in  blue-black  needles 
(Klinger  a.  Maassen,  A.  252,  200).  The  com- 
pound Me,SISnI._,  crystallises  in  yellow  needles, 
si.  sol.  cold  water.  The  compound  (Me3SI).^CdI._., 
formed  by  heating  CdS  with  Mel  at  100°,  crys- 
tallises from  water  or  alcohol  in  white  needles, 
molting  at  185°  when  slowly  heated  and  195° 
when  quickly  heated,  and  converted  by  aqueous 
Cdl,  into  Me.SICdl,  [108°]. 

Metliylo-chloride  McjSCI.  From  the  base 
and  HCl.  Deliquescent  prisms.  Gives  the  salts 
(Me;,SCl)„rtCl|  crystallising  from  hot  water  in 
sparingly  soluble  orange-yellow  prisms  and 
Me.,SAuClj  crystallising  in  thick  prisms,  v.  e.  sol. 
water.  Me^SCl  shaken  with  an  ethereal  solution 
of  iodine  yields  reddish-black  crystals  of  Me3SI_CI, 
which  is  probably  also  formed  from  Me.|SI  and 
ICl  (Dobbin  a.  Masson).  Me.,SCl  is  converted  by 
ICl  into  Me.SICL.  Dry  chlorine  forms  Me^SCl,, 
a  yellow  liquid,  solidifying  on  exposure  to  air. 
Decomposed  by  water,  alcohol,  and  ether,  into 
Me.jSCl  and  chlorine. 

Methylo-bromide  Me.SBr.  Formed  from 
Me,,S.OH  and  HBr.  Also  formed  from  Me.^S 
and  MeBr.  Prisms,  v.  sol.  water.  Converted 
by  iodine  in  ethereal  solution  into  Me.,SBrI,^. 
With  ICl  it  forms  Me,SClBrI  as  yellow  crystals 
[87"^],  completely  decomposed  at  190°. 

Mcthijlo  -  suljihi/drate  Me.S.SII  aq. 
From  IMe.S.OH  and  H.S  (Brown  a.  Blaikie, 
J.  in:  [2]  23,  395). 

Methylo-siilphidc  (Me.,S),.S.  Tri-mcthijl- 
sulphine  sidphidc.  An  aqueous  solution  of  this 
body  may  be  got  by  saturating  one  half  of  a 
cone,  solution  of  Me,,S.OH  with  H..S,  and  adding 
the  other  half.  This  solution,  if  allowed  to 
evaporate  in  dry  air  or  in  coal-gas,  when  it 
reaches  a  certain  strength  forms  Me._.S,  thus  : 
(Me,S),.S  =  3Mc.,S  (Crum  Brown  a.  Blaikie,  Pr.  E. 
9,  503';  G.  N.  '37,  130).  On  gently  heating  a 
solution  of   (Me3S),S  in  a  sealed  tube,  Me.^S 
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separates  as  an  upper  layer.  The  afiueons  solu- 
tion has  the  characters  of  an  alkahne  sulphide, 
dissolving  sulphur  (forming  (Me3S).S5)  and 
Sb.iSj.  Acids  decompose  it  with  evolution  of 
H^S. 

Methylo  -  thiosulphate  (^1638)28,03  aq. 
Formed  by  exposing  an  aqueous  solution  of 
(Me3S)2S  to  atmospheric  oxidation.  Formed 
also  by  exposing  (Me3S)2S5  to  air.  Hygroscopic 
four-sided  prisms,  si.  sol.  alcohol.  Decolourises 
a  solution  of  iodine.  At  135°  it  is  decomposed 
into  Me.S  and  Me^S.O.SO,.SMe,  a  white  crystal- 
line mass  [100°]  which  does  not  act  upon  iodine 
but  slowly  oxidises  to  suljihate  (Crum  Brown  a. 
Blaikie,  J.  pr.  [2]  23,  395). 

Methylo  -  sulphite  (^1638)2803  a;aq. 
Formed  from  the  hydroxide  by  saturating  one 
half  of  its  solution  with  SO,,  and  adding  the 
other  half  (Crum  Brown  a.  Blaikie,  Pr.  E.  9, 
712).  Crystals.  Gives  off  water  of  crystallisa- 
tion at  140°.  At  170°  it  gives  off  Me^S,  leaving  a 
liquid  residue,  which  solidifies  on  cooling,  and 
is  apparently  (Me.,S)S03Me. 

Methylo  -  dithionate  (Me38).,820  6aq. 
Formed  from  MejS.OH  and  dithionic  acid.  Deli- 
quescent cubes,  insol.  alcohol.  Decomposes  at 
220°  into  SO2  and  (Me38)„S04,  and  the  latter  then 
further  decomposes  into  Me,S  and  MCjS.SO.Me. 

Methylo  -  metaphosphate  MejS.POj. 
From  AgPOj  and  MejSI.  Hygroscopic  glassy 
mass,  giving  off  Me,S  on  heating. 

Methylo  -  f  err  o  cyanide 
(Me3S)jFeCy,9aq.  From  McjSI  and  silver  ferrc- 
cyanide.    Transparent  green  plates,  which  lose 
their  water  in  a  desiccator,  and  then  give  oS 
Me^S  at  220°. 

Methylo- ferricyanide 
(M:e3S)3FeCys  7iaq.     From  McjSI  and  silver 
ferricyanide  (Crum  Brown  a.  Blaikie,  Pr.  E.  10, 
253).    Pale-orange  efflorescent  plates. 

The  niethylo-chroniate  and  viethylo- 
iodate  explode  at  140°. 

Methylo -carbonate  (Me38)2C03.  Formed 
from  MejSI  and  AgjCOj,  the  liquid  being  evapo- 
rated to  a  syrup  and  left  to  crystallise  over 
H,SO,,.  Deliquescent  prisms,  with  strong  alka- 
line reaction.  At  100°  it  is  split  up  into  COj, 
water,  Me^S,  and  methyl  alcohol. 

Methylo-oxalate  (Me3S),C,04  aq.  Formed 
from  Ag,C,0^  and  MejSI.  Deliquescent  crystals. 
Split  up  at  140°  into  Me,S  and  methyl  oxalate. 

Methylo-acetate  ''Me3S.0Ac.  Formed 
from  MejSI  and  AgOAc  (Crum  Brown  a.  Blaikie, 
Pr.  E.  10,  53  ;  C.  N.  39,  51).  Split  up  at  100° 
into  McjS  and  MeOAc. 

Methylo-benzoate  "MejS.OBz.  From  the 
iodide  and  AgOBz.  Thin  plates  (from  alcohol). 
Decomposed  by  heat  into  Me,8  and  MeOBz. 

Ethylo-iodide  SMe,EtI.  Di-mcthyl-cthyl- 
snlphinc  iodide.  [110°].  Formed  either  from 
Me„S  and  EtI  or  MeEtS  and  Mel  (Klinger  a. 
Maassen,  A.  243,  212;  252,  246;  c/.  Kri^er, 
J.  pr.  [2]  14,  193).  Hygroscopic  crystalline 
mass,  V.  e.  sol.  alcohol,  insol.  ether.  Yields  on 
distillation  Et|SI  and  Me,,SI.  In  alcoholic 
solution  it  reacts  with  AgCy  at  90°,  forming 
SMeJEtCyAgCy,  a  deliquescent  crystalline  body, 
V.  sol.  alcohol,  insol.  ether,  and  decomposed  by 
heat  into  AgCy  and  SMe,,EtCy  (Patein,  G.  R. 
106,861).  Forms  the  following  compounds  :  — 
(Me^SEtI),Cdl2  [180°],  crystallising  in  small 
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needles,  si.  sol.  water.— Me,SEtICdL  [99°],  crys- 
tallising from  hot  cone.  CdI,Aq  in  long  needles. 
— Me.,SEtIHgl2.    [66°]  (Patein,  Bl.  [3]  2,  159). 

Ethylo-chloride  Me^SEtCl.  The  follow- 
ing compounds  of  this  body  have  been  pre- 
pared (Klinger  a.  Maassen,  A.  243,  212):  — 
Me„SEtCl(HgCL,)., :  [119°];  long  needles,  insol. 
hot  water.— Me,SEtCl(HgCL,)e :  [200°];  white 
crystalline  powder,  slightly  soluble  in  water. — 
(Me,SEtCl)2PtCl^ :  [c.  213°]  ;  small  orange  crys- 
tals, si.  sol.  water,  insol.  alcohol  and  ether. — 
McjSEtClAuCl, :  [244°];  long  yellow  needles, 
m.  sol.  hot  water. 

Di-metliyl  disulphide  CH^S,  i.e.  Me.Sj. 
(117°)  (C.) ;  (112°  at  744  mm.)  (Pierre,  A.  80, 
128).  8.G.  is  1-046  (C).  V.D.  3-30.  S.V.  100-6 
(Lossen,  A.  254,  71).  Formed  by  passing  MeCl 
through  an  alcoholic  solution  of  K,S„  or  by  dis- 
tilling Ca(SOjMe).,  with  K.,S„  (Cahours,  A.  Ch. 
[3]  18, 157  ;  A.  61,"92).  Liquid,  with  intolerable 
odour  of  onions,  v.  si.  sol.  water,  miscible  with 
alcohol  and  ether.  Burns  with  blue  flame. 
Chlorine  converts  it  first  into  crystalline 
Me„S.>Cl.,,  and  finally  into  a  liquid  mixture  of 
(0013)28"  and  SOL  (Kiche,  A.  92,  356).  Dilute 
nitric  acid  converts  it  into  methyl  methane 
thiosulphonate  MeSO^.SMe. 

Derivative.  —  v.  Per  -  chloro  -  methyl  di- 
sulphide. 

Di-methyl  trisulphide  Me^S,.  (170°)  at 
760  mm.  S.G.  2  1-2162  ;  \°  1-2059  ;  V  1-199. 
Formed  together  with  Me^S^  and  8  from  methyl 
mercaptan  and  S.fiL,  (IClason,  B.  20,  3414). 
Formed  also  from  MeCl  and  K^S^  (Cahours). 
Pale-yellow  liquid,  with  very  disagreeable  odour. 

Derivative. — v.  Hexa-bkomo-di-jiethyl  tki- 
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METHYL  SULPHITE  C2H,S03  i.e.  80(OMe)2. 
(121-5°).  8.0.  ^^'^  1-0456.  V.D.  3-68  (calc.  3-80). 
Formed  by  the  action  of  methyl  alcohol  on 
or  on  SOCL,  (Carius,  A.  110,  209;  111,  93). 
Colourless  liquid,  with  pleasant  odour,  miscible 
with  alcohol  and  ether.  It  dissolves  slowly  in 
water  with  evolution  of  8O2  and  formation  of 
MeOH. 

METHYL  SULPHOCYANIDE  C2H3NS  i.e. 
MeSCy.  (133°).  S.G.  1115  (C.) ;  |  1-069 
(Nasini  a.  Scala,  O.  17,  06).  33-8.  S.V. 
78-1  (Lossen,  A.  254,  73).  H.F.p.  -31,410. 
H.F.V.  -31,990  (Thomsen,  Th.).  Obtained 
by  distilling  potassium  sulphocyanide  with 
calcium  methyl  sulphate  (Cahours,  A.  Ch. 
[3]  18,  261 ;  A.  61,  95).  Liquid  with  alliaceous 
odour,  V.  si.  sol.  water,  miscible  with  alcohol 
and  ether.  Boiling  nitric  acid  oxidises  it  to 
methane  sulphonic  acid.  Chlorine  acts  upon  it 
according  to  the  equation  : — 3Me8CN  -1-  llCl., 
=  CljCyj  +  2CSC1^  -I-  CSClj  +  9HC1  (James,  J.  pr. 
[2]  35,  462).  Cold  aqueous  KOHdoes  not  attack 
it,  but  alcoholic  potash  forms  Me,S,,  ammonia, 
KCy ,  and  K2CO3.  Alcoholic  K8H  forms  KSCy  and 
Me2S.  When  heated  at  180°  it  partially  changes 
to  methyl  thiocarbimide. 

Methyl  polysulphocyanide  (CH3CNS)3  (?) 
[188°].  Prepared  by  heating  methyl  sulpho- 
cyanide to  180°  with  a  trace  of  HCl  (Hofmann, 
B.  13,  1349).  Sublimable.  Colourless  crystals. 
Sol.  acetic  acid,  insol.  acids  and  alkalis.  By 
heating  with  alcoholic  NH3  to  150°  it  gives  a 
j  well-crystallising  base. 
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METHYL-SULPHONAMIDES     v.  Methyl 

StILl'IIAMIIiF.S. 

DI-METHYL-SULPHONE  C  lI  SO.,  i.e. 
Mc.SO,.     Mol.  w.  [109°].    "(238^).  R^p 

32-U'J  in  a  2-4G  aqueous  solution  (Kanonnikoff, 
J.  li.  15,  451).  Formed  by  oxidising  Me,,S  with  I 
fuming  HNO.,  (Saytzeff,  A.  144,  148)  or  with 
aiiucous  KMnO,  (1:30)  (Beckmann,  J.pr.  [2]  17, 
454).  Thick  needles  (from  alcohol).  Not  affected 
by  reducing  .T,gcnts. 

DI-METHYL-SULPHONE  DI-CAItBOXYLIC 
ACID  02S(Cn,.C0,H),.  S iilphono-di-acclic  acid. 
[182^].  Formed  by  oxidation  of  thio-di-glycollic 
(sulphido-diacetic)  acid  in  alkaline  solution  with 
KMnO.,  (Lov6n,  B.  17,  2817).  Long  trimetric 
tables.  V.  sol.  water,  alcohol,  and  ether.  At 
200 it  si)lits  u]3  into  di-methyl-sulphone  and 
CO,,. 

Salts. — A"Ba5aq:  fine  felted  sparingly 
soluble  needles. — A"Baaq  :  small  prisms. 

Ethyl  ether  A"Et.,:  thick  oil. 

Amide  0,S(CH,.CONH,)., :  glistening  plates, 
V.  sol.  hot  water,  slightly  in  cold. 

METHYL-SULPHONIC  ACID  v.  Meth.vne 

SDLPnONIC  ACID. 

METHYL  SULPHOXIDE  (CH,),S0.  The 
nitrate  (CH j.^SOHNO^  is  formed  by  oxidising 
methyl  sulpliide  with  cone.  HN0.,Aq  and  crys- 
tallises in  deliquescent  needles,  whence  BaCO^ 
sets  free  the  oxide  (Saytzeff,  A.  144,  148).  Oil', 
V.  sol.  water.  Solidities  when  strongly  cooled. 
Ileduced  by  zinc  and  H.,SOj  to  methyl  sulphide 
Me„S. 

METHYL-SULPHUKIC    ACID  v.  Methyl 

suLrn.vTES. 

METHYL  SULPHYDKATE  v.  Methyl  mer- 

CAI'TAN'. 

METHYC-TARCONIC  ACID  v.  Narcotine. 

DI-METHYL-TARTARIC  ACID  C,H,„0,  i.e. 
C0,H.CMe(OH).CMe(0H).C0,H.  Di-oxy-di- 
victhyl-succinic  acid.  Formed,  together  with 
lactic  acid,  by  the  action  of  zinc  and  a  little 
HClAq  on  pyruvic  acid  in  alcoholic  solution 
(Butlinger,  A.  188,  315;  B.  9,  1054,  1G21). 
Syrup. — KHA" :  small  six-sided  plates,  v.  si. 
sol.  water. — KA"  :  needles,  m.  sol.  water. — 
BaA"3|aq:  prismatic  needles,  si.  sol.  water. — 
"CaA"  :  crystalline  pp.,  nearly  insol.  water. 

METHYL-TAURINE  v.  Methyl-amido- 
ethane  srLi'HoNrc  acid. 

METHYL-TATTRO-CYAMINE  v.  Metuyl- 
gd.anido-ethane  sulphonic  acid. 

METHYL-TEREPHTHALIC  ACID  v.  Tolu- 
ene DICARROXYLIC  ACID. 

Di-methyl-terephthalic  acid  v.  Xylene  di- 

C.VRROXYLIC  ACID. 

METHYL-TELLURIDE  v.  Tellurium,  or- 
ganic COMrOUNDS. 

METHYL  TETRADECYL  KETONE  C^H^.O 
i«.  CH^.CO.C,,!!,,.  [43=].  (231=).  Formed  by 
distilling  a  mixture  of  barium  pentadecoate  and 
barium  acetate  (Krafft,  B.  15,  1707).  Yields 
myristic  and  acetic  acids  on  oxidation. 

DI-METHYL-THETINE  C,H,SO.^  i.e. 

CH^<^^q''-^0.    Anhydride  of  the  methylo- 

hydroxide  of  the  methyl  derivative  of  thiogly- 
collic  acid.  Obtained  by  decomposing  its  hydro- 
bromide  with  moist  Ag.O,  or  its  sulphate  with  | 


baryta  -(Crum  Brown  a.  Letts,  Tr.  E.  28,  571  ; 
n.  G,  1384  ;  7,  G95).  Crystals  (containins  aq). 
Hygroscopic,  but  gives  up  tlie  water  over  lI  .SOj. 
V.  sol.  water,  m.  sol.  alcohol.  Neutral  in  re- 
action. Decomposes  when  heated  into  CO^  and 
I  (Me.(S).^C03,  'tlie  methylo-carbonate  of  di-methyl 
sulphide.  Yields  di-methyl-sulphone  when  oxi- 
dised by  KMnO,.  The  following  compoundB 
may  be  styled  its  salts  :—Me,SBr.CH,.CO.,H. 
Formed  from  bromo-acetic  acid  and  Me^S. 
Large  deliquescent  rectangular  plates  (from  al- 
cohol). Acid  to  litmus.  With  lead  oxide  it 
forms  CjH3S0.j2PbBr.^.  Decomposed  by  heat  ot 
by  boiling  alcohol  into  SMe,Br,  methyl  bromide, 
and  S(CH,.CO.,H).,  (Letts,  Tr.E.  28,591).  Yields 
methane  sulphonic  acid  on  oxidation  (Letts, 
Tr.  E.  28,  601).— (C,H,SO.,Br).,PtBrj  (?)  :  dark- 
red  crystals.— Me,SCl.CH.,,CO.,H.  Formed  from 
the  sulphate  and  BaCl.,.  Deliquescent  crystals, 
V.  sol.  water,  V.  si.  sol.  alcohol.— (CjH,S0.,).'HI(?). 
— Me,SI.,.CH.,.CO.,H.  Formed  by  leaving  di- 
methyl-thetine  in  contact  with  dilute  HIAq. 
Crystals,  insol.  water,  sol.  alcohol  and  ether. — ■ 
SO,(SMe,„CH.,.CO.,H).  Di-mcthyl-ilictine  sul- 
phate.  Formed  from  Me.SBr.CH^.CO.^H  and 
silver  suljjhate.  Crystalline  mass,  sol.  water, 
V.  si.  sol.  alcohol.  Acid  to  litmus.  When  heated 
over  140°  it  fuses  and  splits  up  into  C0._,  and 
(Me,S).,S04,  ^tie  methvlo-sulphate  of  di-methyl 
sulphide.  —  Me..S('NO,,).CH  ..CO.Jl.  From 
Me,SBr.CH.,.CO.,H  and  AgNO,,.  Colourless  crys- 
tals with  acid  reaction.  Yields  di-methyl-sul- 
phone when  oxidised  by  cone.  HNO,. 

METHYL  -  THIALDINE  C,H,,,NS.,.  [79°]. 
Obtained  on  treating  crude  thio-acetic  aldehyde 
with  an  aqueou-;  solution  of  methylamine  (W. 
Markwald,  B.  19,  2378).  Long  needles  (from 
alcohol)  ;  insol.  water,  si.  sol.  cold  alcohol,  v.  e. 
sol.  hot  alcohol  and  ether.  Its  solutions  possess 
a  feeble  alkaline  reaction.  Volatilises  in  steam 
with  partial  decomposition.  With  acids  it  forms 
very  soluble  salts. 

ft  -  METHYL  -  THIAZOLE     C,H,NS  i.e. 

CH^CH^^-  boiling 
thioacetamide  CHj.CS.NH.^  with  chloro-acetal 
(Hantzsch,  A.  250,  270),  or  with  di-chloro-di- 
ethyl  oxide  (Hantzsch,  B.  21,  943).  Mobile 
liquid,  miscible  with  water.  Its  hydrochloride 
and  hydrobromide  form  hygroscopic  needles. 
With  mercuric  chloride  it  forms  compounds 
melting  at  112°  and  164°.  B'.,H,PtCl,.  [199°]. 
Hexagonal  plates  or  flat  needles  (from  water). — 
I'icrate.  [14G  ].  Yellow  needles;  si.  sol.  water, 
V.  sol.  alcohol  and  benzene. 

(a)-Methyl-thiazole    ^^^^^N.  (132°). 

Obtained  by  distilling  oxy-methyl-thiazole  (from 
chloro-acetone  and  metallic  sulphocyanides)  with 
zinc-dust  (Hantzsch  a.  Arapides,  B.  21,  942) ; 
A.  249,  24).  Formed  also  by  boiling  with  a'cohol 
the  diazo-  compound  derived  from  amido-methyl- 
thiazole  (from  chloro-acetone  and  thio-urea) 
(Popp,  A.  250,  277).  Colourless  liquid,  sinking 
underwater,  but  slowly  dissolving;  v.  sol.  alcohol 
and  ether.  The  hydrochloride  is  deliquescent. 
It  forms  two  compounds  with  HgCL,  melting  at 
119°  and  148°.  The  aurochloride  melts  at 
185°,  and  the  picrate  at  174°.  —  B'.LLPtCl,,. 
[204°].  Orange  prisms  ;  m.  sol.  water,  si.  soL 
I  alcohol. 
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an  •  Hi  -  methyl  -  thiazcle    C^HjNS  i.e. 

^•^J^j^^jg^N.  (145'cor.).  S.G.iil-OGOl.  Fomiea 

from  thioacetamide  and  chloro  -  acetone 
(Hantzsch,  B.  21,  943  ;  A.  250,  205).  Colourless 
liquid  ;  more  sol.  cold  than  hot  water.  Reduced 
in  alcoholic  solution  by  sodium  to  ethylamine 
and  propyl  mercaptan  (Schatzmann,  A.  201, 1). — 
B'JI,PtCls.  [215°].  Prisms ;  m.  sol.  water. — 
B'HCl(HgCy^4ai.  [110"j.  White  needles;  v. 
e.  sol.  water.— B'(HgCy.,.  [177°].  SI.  sol.  cold 
water,  v.  e.  sol.  diluteHOIAq. — Picrate.  [138°]. 

Methylo-iodidc  B'Mel.  Pointed  crystals; 
V.  sol.  water. 

j3/i-Di-methyl-thiazole  cMe^cH^^' 
cor.).  Formed  by  condensing  thioacetamide  with 
(a)-chloro-propionic  aldehyde  (Hubacher,  ^1 .  259, 
240).  Oil,  V.  si.  sol.  water,  v.  sol.  alcohol  and 
ether.  Volatile  with  steam.— B'^H.^PtCl^.  [202°]. 
—Picrate.  [107°]. 

Tri-metliyl  thiazole  CjHgNS  i.e. 

CA7e:CMe>N.   (107°)-   S.G.  lii  1-013.  Formed 

by  heating  thioacetamide  with  chloro-methyl 
ethyl  ketone  at  100°  (Poubleff,  A.  259,  258). 
Liquid,  m.  sol.  cold,  insol.  hot,  water. —  "B'HCl. 
[174°].— B'jHJ-tCle.  [2Zi°].—Aurochloride 
Picrate  [133°].  Mercuric  double 
chloride  [119°]. 

References.  —  MetuyIj  -  amido  -  siethtl  -  thi  - 
AZOLE,  Methyl  -  imido  -  di  -  methyl  -  thiazole, 

OxY-METHYL-THLiZOLE,  and  ToLYL-AMIDO-METHYL- 
THIAZOLE. 

MEXHYL-THIAZOLE  CARBOXYLIC  ACID 

C,H,NSO,  i.e.       jj  ^:^j|®^N.  [145°].  Formed 

by  heating  the  dicarboxylic  acid  [109°]  at  171° 
(Roubletf,  A.  259,  271).  Small  needles  or  prisms, 
V.  sol.  cold,  V.  e.  sol.  hot,  water,  m.  sol.  alcohol, 
si.  sol.  ether,  almost  insol.  benzene. 
Methyl-thiazole  carboxylic  acid 
S  CH 

CO.,H.c':CMe^-^-  formed  by  saponi- 

fying its  ether  with  alcoholic  potash  (Wohmann, 
A.  259,  299).  Pearly  plates  (from  water)  or 
needles  (from  alcohol),  si.  sol.  ether  and  hot 
water,  almost  insol.  benzene. 

Eth7jl  ether  mX'.  [28°].  (233°  i.  V.)  at 
720  mm.  Obtained  from  amido-methyl-thiazole 
carboxylic  ether  by  diazotisation,  conversion  into 
chloro-methyl-thiazole  carboxylic  ether  [51°]  and 
reduction  of  this  by  zinc-dust  and  HOAc.  Flat 
prisms,  volatile  with  steam. 

Methyl-thiazole  dicarboxylic  acid 

CO,H.C:cico!H)>N-  t^^^^-  Formed  by  con- 
densing  thioacetamide  with  chloro-oxalacetic 
ether  and  saponifying  with  alcoholic  soda  (Rou- 
bleff,  A.  259,  208).  Long  white  needles,  v.  sol. 
cold  water,  si.  sol.  ether  and  benzene.  — BaA"2aq: 
needles. — HgA"3iaq:  crystalline  pp. 
Di-methyl-thiazole  carboxylic  acid 

CO.H.C:'cMe>N-  [227°].  Formed  by  saponify- 

ing  its  ether  (R.).  Silky  needles  or  small  prisms, 
si.  sol.  hot  water,  m.  sol.  alcohol  and  ether.  May 
be  sublimed.  Yields  on  distillation  with  lime 
di-methyl-thiazole. — AgA' :  white  needles,  sol. 
hot  water. — HA'HCl :  plates. 

Ethyl  ether  EtA'.    [51°].     (242°  cor.). 


Formed  from  thioacetamide  and  chloro-aceto- 
acetic  ether  (Hantzsch,  A.  250,  209).  Needles 
(from  ether) ;  insol.  water,  v.  sol.  alcohol  and  etlier. 

METHYL  -  THIA2YL  -  PROPIONIC  ETHER 
S.CMe:N 

/  .     Formed  by  condensing 

Cn:C.CHMe.CO,Et 

bromo-methyl-acetoacetic  ether  with  thioacet- 
amide in  the  cold  (Houbletf,  A.  259,  202).  Thick 
oil.  When  saponified  and  heated  with  lime  it 
yields  meWiyl-etliyl-thiazole. 

(aa')-METHYL-THIENYL-GLYOXYLIC  ACID 

C,H,.SO,  i.e.  S<c|cil'^^'^^^  c'h  "  ^^oi'^ied 
by  oxidising  (aa')-methyl-thienyl  methyl  ketone 
with  alkaline  KMuO^  (Ruflfl,  B.  20,  1747).— 
CaA'22aq:  needles. — Ba'A„iaq:  needles. — AgA'. 

(aj3)  -  Methyl  -  thienyl  -  glyoxylic  acid 
SC^HJIe.COCOjH.  [142°].  Formed  by  oxidising 
(a)-methyl-(^)-thienyl  methyl  ketone  with  an 
aqueous  solution  of  KMnO^  and  KOH  (RufH, 

B.  20,  1748).  Needles  (from  water),  subliming 
even  in  the  cold. 

Phenyl-hydrazide 
SC,H„Me.C(N.,HPh).CO.,H.   [141°].  Crystalline. 
Oxim  SC,H,,Me.C(N0H).C02H.  [104°]. 
(aa')  -  Di-methyl  -  (S)  -  thienyl  -  glyoxylic  acid 

^  "xCMe  C^O  CO  H  '  ■'^°™^'^'^^  oxidation  of 
(aa')-di-methyl-(0)-thienyl  methyl  ketone  with 
alkaline  KMnOj  (Ruffi).  Oil,  slowly  solidifying. 
Yields  leuco-thiophene  green  when  heated  with 
di-methyl-aniline  and  ZnCl.,.  —  AciA'. 

METHYL -THIENYL  KETONE  v.  Thienyl 

METHYL  KETONE. 

(a)-METHYL-THIENYL  METHYL  KETONE 

C,  H^SO  i.e.  S'\c(CH  ^==CH  ■  ■^cetomcthijl- 
thicnone.  [25°].  (233°  cor.).  Formed  by  the 
action  of  AcCl  on  (o)-methyl-thiophene  in  pre- 
sence of  AlCl,  (Demuth,  B.  18,  3025;  19,  1859  ; 
Ernst,  B.  19, 3275).  Large  tables.  On  oxidation 
with  KMnOj  it  yields  thiojihene  dicarboxylic  acid. 
Fuming  HNO.^  forms  a  nitro-  derivative  [121°]. 

Oxim  C;H,S(NOH).  [125°].  Needles  (from 
dilute  alcohol). 

Phenyl-hydrazide  C..H,S(N.iHPh) . [128°]. 
Needles  (from  alcohol). 

(B)  -  Methyl  -  thienyl  methyl  ketone 
C^H.SMe.CO.CH^.  (210°  cor.).  Formed  from 
(j3)-methyl-thiopliene  and  AcCl  in  presence  of 
AICI3  (Demuth,  B.  18,  3025). 

(a^')  -  Di-methyl  -  thienyl  methyl  ketone 
r(  TT  er.  ■  c/CMe;CH  c3/CMe:CAc 
C,H,„SO  i.e.  S<cAc:CMe  °'  ^<CH  :CMe- 
(227°).  Formed  by  the  action  of  AcCl  on  (a^')- 
di-methyl-thiophene  dissolved  in  ligroin  in  pre- 
sence of  AICI3  (Zelinsky,  B.  20,  2019).  Liquid. 
Coloured  red  by  isatin  and  H.SOj. 

Oxim  C„H,„S(NOH).  [70°i.  Needles. 

Phenyl-hydrazide  C,H,„S(N,HPh).  [70°]. 

Di-methyl-thienyl  methyl  ketone 
SCjHMe,.C0.CH3.  (224°).  S.G.i^l-091.  Formed 
from  the  di-methyl-thiophene  of  coal-tar  by  treat- 
ment with  AcCl  and  AICI3  (Messinger,  B.  18, 
2301).  Liquid.  Gives  a  red  colour  with  isatin 
and  H.SOj.  Oxidised  by  alkaline  KMnO^  to 
thiophene  tricarboxylic  acid. 

Oxim  C8H,„S(N0H).    [05°].  Needles. 

TETRA-METHYL-THIO-ANILINE  v.  Tetka- 

JrETHYL-DI-AMIDO-DI-PHENYL  SULPHIDE. 


METIIYL-TIIIOPARABANIC  ACID. 
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METHYL-THIOCARBAMINE  CYAMIDE  v. 

C.\  Itl'.I  Mini  i-MF.THVI.-T]  III  i-ri;i:A. 

METHYL  -  THI0CAR3AMIN  E  -  ETHYL  -  CY  - 

AMIDE  V.  KTHVL-CAIinlMIIMl-MIMlIYL-TlIIO-UIlEA. 

Dl-METHYL-THIOCARBAZIC  ACID 

C^H.NS,,  ■i.e.  NMcvNH.CS.SH.  [112'].  Formed 
from  (li-metliyl-liydrazine  and  CS„  (llonouf,  B. 
li),  2172).    C'oloiuless  plalfs. 

METHYL-IHIOCARBIMIDE  CH,,.N.CS.  Mo\. 
w.  73.  [3i°j.  (11!)").  V.D.  2-42  (ealc.  2-53). 
S.G.  I  1-000.  35-75  (Nasini  a.  Scala,  G.  17, 
GO).  H.F.p.- 24,5-20.  H.F.v.- 25,100.  H.C. 
(gas)  392,000  (Thomson,  Th.  4,  197).  Formed 
by  tlie  action  of  AgNO^  or  HgCl^on  the  product 
of  the  union  of  CS._.  on  methyhiminc  (Hofmann, 
B.  1,  172).  Formed  also  by  heating  pure  methyl 
sulphocyanide  for  some  time  at  180^-185°  (Hof- 
mann, B.  18,  2196).  Pungent  crystals.  Reacts 
with  sodium  cyanamide  and  alkyl  iodides,  form- 
ing methyl  -  all;yl  -  cyano  -  thio  -  ureas.  Thus 
CN,HNa  and  Mel  give  CH.NH.CS.NCy.CH, 
[c.  195'^],  while  allyl  iodide  yields  the  compound 
NHMe.CS.NCyC.H,  [78°],  propyl  iodide  forms 
NHMe.CS.NCy.C3H,  [91°],  and  benzyl  chloride 
forms  NHMe.CS.'NCy.CH,Ph  [173°]  (Hecht,  B. 
23,  1('.".8). 

METHYL  THIOCAEBONATES. 

Methyl  dithiocarbonic  acid  CH^S.O  i.e. 
CH3O.CS.SII.  UMln/l-ranthic  acid.  Mdlujl- 
xanthogcnic  acid.  Xantlio-iiicthijlic  acid.  The 
potassium  salt  of  this  acid  is  formed  by  adding 
OS.,  to  a  solution  of  KOH  in  methyl  alcohol 
(Dumas  a.  Peligot,  A.  Ch.  [2]  24,  55  ;  Desains,  A. 
Ch.  [3]  20,  504).  It  crystallises  in  silky  fibres, 
S.G.  lii'  1-0878  (Clarke,  B.  11,  1505).  Iodine 
converts  it  into  (CH^O-CSj-.S.,.  With  EtI  it  yields 
MeO.CS.SEt  (184°).^l'bA'",." 

Methyl  dithiocarbomte  CH,O.CS.SCH,. 
(108^)  (S.)  ;  (171'  )  (C).  S.G.  1-176  (S.)  ; 
1-143  (C).  Formed  from  CH,,.CS.SK  and  Mel 
(Salomon,  J.  ^n:  [2]  8,  117).  Formed  also 
together  with  CO  and  S  byhoatingthe  compound 
(CH,,O.CS).,S.,  {v.  stLpra)  (Cahours,  A.  Ch.  [3]  19, 
158). 

Methyltrithiocarbonate  Me.CS...  (200°-205°). 
S.G.  J-2  1-159.  Formed  by  distilling  a  mixture 
of  concentrated  solutions  of  K..CS3  and  Ca(SOjMe).. 
(Cahours,  A.  Ch.  [3]  19,  163).  Yellow  liquid' 
with  pungent  odour,  nearly  insol.  water,  miscible 
with  alcohol  and  ether.  Combines  with  bromine 
forming  red  crystals  of  Me.^CS^Br^  (Berend,  A. 
128,  333). 

METHYL-THIO-COUMARILIC  ACID 
CJI,(CH,)O.CO.SH. 

Ethyl  ether  C,H,(CH3)0.C0.SEt :  [92°]; 
glistening  yellow  needles ;  v.  sol.  ether,  si.  sol. 
alcohol.  Formed  by  heating  methyl-coumarilic- 
f  thyl-etherwithP.,S3.  By  treatment  with  alcoholic 
KOH  it  is  reconverted  into  methyl-coumarilicacid 
(Hantzsch,  B.  19,  2400). 

METHYL-THIOFORMALDINE  C,H.,S„N  i.e. 
(CH,,),S,NMe.  [65°].  (0. 185°).  Formed  from  an 
aqueous  solution  of  foi-mic  aldehyde  by  succes- 
sive addition  of  H.,S  and  niethylamine  (Wobl,  B. 
19,  2346).  Needles  (from  ether)  with  unpleasant 
smell,  insol.  water,  sol.  acids  and  alcohol,  v.  sol. 
ether.  Volatile  with  steam.  On  boiling  it  is 
converted  into  a  substance  melting  atl30°-140°. 
— B'HCl.  [188°].  White  needles,  v.  sol.  water. 
Its  solution  is  ppd.  by  AgNO^,  HgCl.^,  and  p'atinic 
chloride. 


Methylo-iodide      B'Mel.  ri01°-163°]. 

Slender  needles,  v.  sol.  water.  Gi\cs  rise  to 
B'MeCI  and  (B'M(.CI).,PlCt,. 

METHYL-THIOHYDANTOiN  C,H,N,SO  i.e. 

^^=<^<^NMe^CO^  (')•  Foimed  by  warming 
mcthyl-thio-urea  -with  chloro-acetic  acid  and 
water  (Andreasch,  71/.  G,  840).  Thick  prisms  or 
needles  (from  water),  sol.  liot  water  and  alcohol. 
Boiling  KOHAq  yields  thioglycollic  acid.  Nitrous 
acid  forms  a  nitrosamiae  C,H,,(N0)N2S0  which 
is  an  orange-red  powder,  sol.  hot  water. 

(a)-Di-methyl-thiohydantom  C5H„N,,S0  i.e. 

NMe:C<^|;^^^Q>.   [71°].  Formed  by  heating 

di-methyl-thio-urea  with  chloro-acetic  acid  in 
aqueous  solution  (Andreasch,  M.  8,  408).  Long 
colourless  prisms,  v.  sol.  water,  a'cohol,  and 
ether.  Smells  like  nicotine.  Hot  aqueous 
alkalis  convert  it  into  thioglycollic  acid.  Nitrous 
acid  forms  an  isonitroso-  comijouud  C^HjN^SOj 
[220°]. 

(j8)-Di-methyl-thiohydanto'in 

KH:C<^^--[^'^^^>.    [114°].    Formed  from  di- 

argentic  thiohydantoi'n  and  Mel  (Andreasch,  M. 
8,  416).  Thin  plates,  v.  sol.  water,  si.  sol. 
alcohol.  Oxidised  by  KCIO^  and  HCl  to  urea 
and  other  products. 

DI-METHYL-THIONINE  C.iH.^NS  i.e. 

,C,H,^— NflMe 
N<(         /S  ,  Obtained  by  the  action  of 

j  \C,H3^— NMe 

FejCl,;  upon  mcthyl-p-plienylcne-diamine  in  the 
presence  of  PLS  and  HCl.  The  free  base  is  a 
crystalline  powder,  si.  sol.  ether  and  alcohol, 
insol.  water.  The  blue  alcoholic  solution  has  a 
strong  red  fluorescence.  The  hydrochloride  is 
easily  sol.  water  with  a  blue  colour  and  reddish- 
brown  fluorescence.  The  hydroiodide  (B'HI)  is 
a  dark-blue  powder,  sol.  hot  water  and  alcohol, 
si.  sol.  cold  water;  dyes  silk  blue.  The  free  base 
by  boiling  with  water  is  converted  into  melhyl- 
thiouoline  with  evolution  of  NH3Ie.  By  treat- 
ing the  product  with  70  p.c.  H.SO,  a  second 
molecule  of  NH.Me  is  split  off  and  thionol 
/C,H3;--0H' 

yS       is  formed  (Bcrnthsen  a.  Goske, 
j  \C,H3^0 

B.  20,  931). 

/C.n,^— NHMe 
METHYL-THIONOLINE  N<  >S 

I  \C,H3^0 

I  I 

Formed  by  boiling  di-methyl-tliionine  with 
water,  methyl-amine  being  evolved.  By  treat- 
ment with  70  p.c.  H.,SO,  a  second  molecule  of 
methyl-amine  is  split  off,  and  there  is  formed 

/C,H3\— OH 
thionol  N<  (Bernthsen  a.  Goske, 

B.  20,  93^V 

Di-methyl-thionoline  v.  METnn.F.NE-vioLET. 
METHYL-THIOPARABANIC  ACID 

C,  H,N_SO,  i.e.  CS.^^;^^qq>.  Oxalyl-methyl. 
thio-urca.  [105°].  Prepared  by  passing  cyanogen 
into  an  alcoholic  solution  of  mcthyl-tliio-urea 
and  boiling  the  ppd.  CSN^H^MeCy.,  with  cone. 
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HClAq  (Andi-easch,  B.  14,  1447;  M.  2,  277). 
Yellow  plates,  sol.  water,  alcoliol,  and  other. 
May  be  sublimed.    Converted  by  warming  with 
aqueous  AgNO.,  into  methyl-parabanic  acid. 
Di-methyl-tliioparabanic  acid  C^H^N.SOj  i.e. 

CS<^-j^jy^g'gQ^.    Thiocholcstropliane.  Oxalyl- 

di-metUijl-thio-xirca.  [113°].  Prepared  by  pass- 
ing cyanogen  into  an  alcoholic  solution  of  s-di- 
methyl-thio-urea  and  boiling  the  ppd.  cyanide 
with  HClAq  (Andreasch).  Yellow  monoclinic 
tables,  si.  sol.  cold  water,  v.  e.  sol.  alcohol  and 
ether.  Split  up  by  boiling  alkalis  into  di-methyl- 
thio-urea  and  oxalic  acid.  On  heating  with 
BaCO^  and  water  it  gives  di-methyl-oxamide  and 
CSO.  Boiling  aqueous  AgNO^  forms  cliolestro- 
phane. 

(a)-METHYL-THIOPHENE  C,H,S  i.e. 
^^^Ch'cH"  Thiotolene.  (111°).  Occurs  in 
coal-tar  (V.  Meyer,  B.  18,  3009).  Formed  by  the 
action  of  sodium  on  a  mixture  of  (a)-iodo-thio- 
phene  and  MeBr  (V.  Meyer  a.  Kreis,  B.  17, 1502 ; 
Egli,  B.  18,  .544).  Formed  also  by  the  action  of 
PjS,  on  acetyl-propionic  (levLilic)  acid  (Kues, 
B.  19,  550).  Oil.  Forms  a  tri-bromo-  deriva- 
tive [87°J. 

(/3)-Metliyl-thiophene   S<^^:^^^®.  Thio- 

tolene.  Occurs,  together  with  the  preceding 
isomeride,  in  crude  toluene  from  which  it  may 
be  separated  by  shaking  with  H^SOj,  and  passing 
Bteam  through  the  boiling  acid  diluted  with  20p.c. 
water.  The  mixture  of  methyl-thiophenes  so  ob- 
tained boils  at  113  cor.  and  has  a  S.G.  \%  =  1-0194 
(Meyer  a.  Kreis,  B.  17,  787 ;  Schulze,  B.  17,  2853). 
Formed  by  distilling  sodium  pyrotartrate  with 
P,S,  (Volhard  a.  Erdmann,  B.  18,  455).  Oil. 
Oxidised  by  alkaline  KMnO^  to  (/3)-thiophenic 
acid.  Gives  a  tri-bromo-  derivative  [34°],  and  a 
bromo-di  nitro-  derivative  [125°]. 

Di-methyl-thiopheneCgH„S.  Thioxcnc.  Crude 
thioxene  is  obtained  in  considerable  quantity  by 
passing  steam  through  sulphuric  acid  used  in 
purifying  xylene  diluted  with  20  p.c.  of  water  and 
heated  to  boiling  (Schulze,  B.  17,  2853). 

(a)3')  -  Di  -  methyl  -  tMophene  S<^^§:™g . 

m-Thioxene.  (138°  cor.).  S.G.  22 -9950.  V.D. 
4-02  (calc.  3-9).  Formed  by  distilling  /3-acetyl- 
isobutyric  acid  with  P^S.,  (Zelinsky,  B.  20,  2018). 
Gives  on, oxidation  methyl-thiophene  carboxylic 
and  thiophene  dicarboxylic  acids. 

Di-metliyl-thiophene  SC,H„Me„.  (139°  cor.). 
S.G.  fi  -9777.  Formed  from"  iodo-(/3) -methyl- 
thiophene,  Mel  and  sodium  (Demuth,  B.  19, 
1859).  Liquid. 

(ao')  -  Di  -  methyl  -  thiophene  S <cMe-CH  • 
Thioxene.  (137°  cor.).  S.G.  -9755.  Occurs  in 
coal-tar.  Prepared  from  crude  thioxene  by  con- 
version into  iodo-di-methyl-thiophen«  and  re- 
ducing this  body  with  zinc-dust  and  alcoholic 
NaOH  (Messenger,  B.  18,  5G5,  IGOG).  Formed 
bv  heating  acetonyl-acetone  (di-methyl-ethylene- 
diketone)  CH3.CO.CH.,.CH...CO.CH3  (3  pts.)  with 
.powdered  P2S5  (2  pts.)  for  an  hour  at  140°- 150°  ; 
the  yield  is  50  60  p.c.  of  the  theoretical  (I'aal,B. 
18,  2252).  Formed  also  from  (a)-iodo-(a')-methyl- 
tliiophene  by  leaving  it  for  some  weeks  in  contact 
with  sodium  and  Mel  (Kuffi,  B.  20,  1747). 


Colourless  mobile  liquid  of  slight  odour.  Dis- 
solves sulpliur  considerably.  Gives  a  red  colour 
with  isatin  and  H._,SO^,  a  violet  with  plieiiantlua- 
quinoue  and  H.SOj,  and  a  reddish-brown  with 
phenyl-glyoxylic  acid  and  H.^SO^.  By  KMnO,  it 
is  oxidised  to  thiotolene-carboxylic  acid  [142°]. 
The  di-bromo-  derivative  melts  at  r47°-50°],  and 
the  tri-bromo-  derivative  at  [144°].  It  also  forms 
a  bromo-  derivative  [194°],  a  second  di-bromo- 
derivative  [46"],  a  per-bronio-  derivative  C„Br„S 
[114°],  and  oily  iodo-  and  nitro-  derivatives 
(Messinger).  With  phenanthraquinone,  HOAc, 
and  H,SO,,  (Laubenheimer's  reagent)  it  gives  a 
reddish-violet  colouration. 

(3;8')-Di-metliyl-thiopliene  S<^^:^^Jg. 

(145°).  S.G.  §2  1-0078.  Formed  by  distilling 
sodium s-di-methyl-succinate  with  P^S^ (Zelinsky, 
B.  21,  1836).  Yellow  oil.  With  a  trace  of  isatin 
in  cone.  H^SO,  it  gives  an  emerald-green  colour. 
On  oxidation  it  yields  an  acid  crystallising  in 
needles  [139°],  si.  sol.  cold  water. 

(afi)  -  Di  -  methyl  -  thiophene    S<^^^:^^® . 

om-Thioxcne.  (137°  cor.).  S.G.  ^-9938.  Formed 
by  distilling  ;3-acetyl-?i-butyric  acid  with  P„St 
(Paal  a.  Piischel,  B.  20,  2559;  Griinewald.B'. 
20,  2585).  Colourless,  strongly  refracting  oil. 
In  the  indophenine  reaction  it  gives  a  bluish- 
violet  colour.  Laubenheimer's  reagent  yields  a 
reddish-violet  colour.  KMnOj  oxidises  it  to 
methyl-thiophene  carboxylic  acid  and  thiophene 
(^/J')-di-carboxylic  acid. 

Tri-methyl-thiophene  C,H,„S  i.e. 

^^CnlcMe-  (^^2°)-  I^o™ed  by  distilling 
CH,.CO.CHMe.CHMe.CO.,H  with  P^S,  (Zelinsky, 

B.  20,  2025). 

Tetra-methyl  thiophene  C„H,,jS  i.e. 

S<CMe;CMe-  ^'^^  ?i  •^^^2. 

Formed  from  tri-methyl-thiophene  by  treatment 
of  this  substance  (12  g.)  dissolved  in  petroleum- 
ether  with  iodine  (48-5  g.)  and  HgO  (21  g.), 
distilling  with  steam,  and  allowing  the  iodo-tri- 
methyl-thiophene  which  comes  over  to  stand 
with  Mel  and  sodium  (Zelinsky,  B.  21,  1837). 
Oil.  Does  not  give  the  indophenine  reaction. 
References.  —  Di-BRoMo-MExnYL-THiornENE 

and  lODO-DI-METHYL-THIOPHENE. 

METHYL-THIOPHENE  CARBOXYLIC  ACID 

^  TT  cr.  ■    o /CMe:CH 

C,  H,SO,t.e.S<cH  -c.co.LI  °' 

S<cH— — ^CMe-  Thiotolcne  carhorylic  acid. 
[119°].  Formed  by  oxidising  the  corresponding 
di-methyl-thiophene  with  alkaline  KMnOj  in  the 
cold  (Zelinsky,  B.  20,  2020).  Needles,  si.  sol. 
cold  water,  v.  sol.  ether.  May  be  sublimed. — 
CaA'2  2.|aq:  plates. — AgA'. 

(;8) -Methyl-thiophene     (a)-carboxylic  acid 

S<ch^^Ch'^-  c-Thiotolcnic  acid.  [144°]. 
Obtained  by  saponifying  its  ether,  which  is 
formed  by  the  action  of  ClCO,_,Et  and  sodium- 
amalgam  upon  iodo-(/3)-methyl-thiophene  (Levi, 
B.  19,  656).  Formed  also  by  oxidising  (/3)- 
methyl-tliienyl  methyl  ketone  with  alkaline 
KMnO,,  (Demuth,  B.' 19,  680);  and  by  boiling 
the  amide  with  alcoholic  potash.  Needles  (from 
water),  v.  sol.  hot  water  and  alcohol.    Not  at- 
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lacked  by  KMnO^.  —  CaA'^  4aq  :  plates.  — 
BaA'.,  5aq  :  small  plates,  sol.  water. — AgA'. 

Chloride  C,H,McS.COCl.  (219°).  Liquid, 
smelling  like  benzoyl  chloride. 

Aviide  C.HJIeS.CONH,.  [119°]  (Z.) ; 
[123^]  (Levi).  Formed  by  the  action  of 
Cl.CONH.,  on  (/3)-methyl-thiophene  in  presence 
of  AlClj  (Zelinsky,  B.  20,  2024  ;  Gattermann,  4. 
244,  58).    Needles  (from  water),  v.  sol.  water. 

(a)-Methyl-thiophene    (a')-carboxylic  acid 

^^C(CH  ^— CH '  ^etliyl  tldoplimic  acid. 
oo-Thiotuimic  acid.  [142']  (P.) ;  [137°]  (L.). 
Formed  by  oxidation  of  thioxene  (from  acetonyl- 
acctone)  with  alkaline  KMnO,  (Paal,  B.  18, 
2253).  Obtained  also  from  its  ether,  wliich  is 
produced  by  heating  iodo-(a)-methyl-thiophene 
■with  CICO_.Et  and  sodium-amalgam  (Levi,-B.  10, 
G50).  White  needles.  Somewhat  volatile  with 
steam.  Begins  to  sublime  at  c.  120°  in  long 
iteedles.  V.  e.  sol.  alcohol,  ether,  and  boiling 
water,  si.  sol.  cold  water.  Gives  no  colour- 
reaction  with  isatin  and  H_,SO,.  Oxidised  by 
alkaline  KMnO^  to  the  corresponding  thiophene 
dicarboxylic  acid. — CaA',_,  3|aq. — A  Ag*  :  white 
crystalline  jiowdor. 

Methyl-thiophene  carboxylic  acid 

^^CH^-CH^"'^  ^?).  [134-5°].  Obtained  by 
oxidising  (aj8)-di-methyl-thiophene  -with  an  al- 
kaline 1  p.c.  solution  of  KMnOj  (Griinewald,  B. 
20,  258(1). 

Di-methyl-thiophene  carboxylic  acidCJI„SO.j 
i.e.  S<c(CH'f  ^-'CH  OlJtained  from 

its  amide  by  hydrolysis  (Zelinsky  a.  Gatter- 
niann,  A.  244,  59).  Needles  (from  dilute  alcohol). 
—AgA'. 

Amide  C.HMe.S.CONH,.  [110°].  Formed 
by  acting  on  di-methyl-thiophene  with  Cl.CONH.^ 
in  presence  of  AICI3.  Colourless  needles  (from 
water). 

Tri-methyl-thiophene      carboxylic  acid 

c,H,„so,  i.e.  s<c{cRf  ^Sch;  ^2°^°^- 

tained  by  hydrolysis  of  its  amide  (Gattermann 
a.  Zelinsky,  A.  244,  CO).  Needles  (from  alcohol). 

Amide  C,Me,S.C0NH,,.  [117°].  Formed 
by  theaetion  of  ClCONH.upon  (ai33')-tri-methyl- 
thiophcne  in  presence  of  AICI3.  Crystallises 
from  water. 

(i3)-METHYL-THI0PHENE  STJLPHONIC 
ACID  C,H.,MeS.S0,H.  Formed  by  warming  (;3)- 
methyl-thiophone  with  fuming  H,SOj  (Muhlert, 
B,  10,  1G20).  Syrup,  turning  red  on  exposure 
to  air.— KA' laq.— ZnA'.,3  !,aq.— PbA"  (at  110°). 

Chloride  C,H.,MeS.SO,Cl.  Oil. 

Amide  C,H,MeS.SO„NH.,.  [80°].  Crystal- 
line nodules  (from  ether). 

METHYL-THIOPHENIC  ACID  v.  Methyl- 

THIOl'irF.NE  CARBOXYLIC  ACID. 

METHYL-THIO-DIPHENYLAMINE  v. 

MKTii\L-ninio-iii-rHi:Nyi.  sri,riiiM',. 

MEIHYL  DITHIOPHOSPHATES. 

Di-methyl-di-thio-phosphoric  acid  C  .H.PO  .S., 
i.e.  Mi'Jll'0_,S,,.  Formed, together  witli  jio.,i'0.,S,; 
by  the  action  of  r.,S,  (1  pt.)  on  methyl  alcohol 
(5  pts.)  in  the  cold  (Kowalewsky,  A.  110,  303). 
Thick  liquid,  soluble  in  water.  Decomposes 
below  lOO'^.—PbA'.^:  prisms  (from  alcohol).  Melts 
below  100°. 
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Tri- methyl  dithiophosphate  Me^.PO^Sj. 
Formed  as  above.    Iji(iui(l,  v.  si.  sol.  water. 

METHYL-THIO-PH r H ALIM 1  DIN E  C„n„N S 

i.e.  C,B.,<C^^^^^y^.      From  thiophthalim- 

idine  and  Mel  '(Way  a.  Gabriel,  B.  23,  2483).  It 
is  converted  by  cone.  HClAq  at  190°  into  thio- 
phthalide,  and  by  oxidation  into  o-di-cyano-di- 
benzyl  di-sulphide  (C  H,Cy.CH,)  S„  [124'"].— 
B'HCl.— B'.,H,PtCl5.— B'C„H,(NO  jaOH  :  yellow 
needles. 

METHYL-THIO-UREA  CH.N.S  i.e. 
NH„.CS.NHMe.  [118°].  Formed'from  methyl- 
thiocarbimide  and  NH,  (Andreasch,  M.  2,  277). 
Prisms,  v.  sol.  water  and  alcohol,  si.  sol.  ether. — 
B'HI :  large  plates,  v.  e.  sol.  water  and  alcohol. 
Melts  below  100°.  Decomposed  by  Ag,0  into 
Agl  and  methyl-cyanamidc  (Beruthsen  a.  Klinger, 
B.  11,  492). 

Di-metHyUthio-urea  C^H^N^S  i.e.  CS(NHMe),. 
[51'5°].  Formed  from  methyl-thiocarbimide  and 
methylamine  (Traumann,  A.  249,  49  ;  Hecht,  B. 
23,  280  ;  cf.  Andreasch,  ill.  2,  277).  Transparent 
very  hygroscopic  plates.  V.  sol.  water,  alcohol, 
and  acetone,  si.  sol.  ether  and  benzene,  v.  si.  sol. 
light  petroleum. 

METHYL-THYMO-ACRYLIC  ACID  v.  Methyl- 
'  dcj'ivatii'c  of  Oxy-miotiiyl-pkopyl-cinnamic  acid. 

DI-MEXHYL-TOLANE  v.  Di-tolyl-acexyl- 

ENE. 

!  DI-METHYL-TOLENYL-AMIDINE. 

I  Hydrochloride  C,„1I,,N,HG1  i.r. 
(NHMe.C(C„HjMe):NMe)HCl.    [200°].  Formed 
by  adding  the  hydrochloride  of  ^j-tolenyl  imidoi 
ether  (EtO.C(C"HjMe):NH)HCl  to  an  alcohol 
solution  of  methylamine  (Glock,  B.  21,  2054). 

■  Long  silky  needles  (from  water),  v.  sol.  water 
and  alcohol.— B',H,.PtCls  2aq.  [95°].  Dimetric 
crystals. 

u-'Di-  methyl  '  tolenyl  -  amidine.  Hydro- 
chloride (NMe,,.C(C,.H,Me):NH)HCK  Formed 
from  the  hydrochloride  of  ^7-tolenyl  imido-ether 
and  dimethylamine  (G.).    Short  prisms. 

METHYL-TOLINDOLE  v.  Di-methyl-indole. 

METHYL-TOLISATIN  v.  Di-methyl-lskHN. 

DI  -  METHYL  -  TOLUBUTYLAMINE  v. 

METnYL-BUTYL-PIIENYL-DI-METHYL-AMINE. 

METHYL-o-TOLUIDINE  0,11, |N  i.e. 
[2:l]C,H,Me.NHMe.  o-Tolyl-victhyl-aminc. 
(207-).  S.G.  -973.  Prepared  by  the  action  of 
tin  and  HClAq  on  the  nitrosamine  which  is  ob- 
tained from  the  crude  product  of  the  action  of 
methyl  alcohol  and  HCl  on  o-toluidine  (Monnet, 
Eeverdin,  a.  Nolting,  B.  11,  2278).  Obtained 
also  by  heating  o-toluidine  hydrobromide  (or 
hydroiodide)  with  5  p.c.  more  than  an  equiva- 
lent quantity  of  methyl  alcohol  for  8  hours  at 
150°,  the  yield  being  40  p.c.  of  the  theoretical 
(Reinhardt  a.  Staedcl,  B.  10,  29).  It  is  also  pro- 
duced by  distilling  o-tolyl-amido-acctic  acid 
(Widman,  J.  pr.  [2]  38,  303).  Colourless  oil.— 
B'.,H,,PtCl6. 

Acetyl  derivative  C,.H|Me.NAcMe.  [50°]. 
(251°)  (H.  a.  S.) ;  (c.  200°)  (M.,  E.,  a.  N.). 

Nitrosamine  C„H,Me.N(NO)Mo.  Oil. 
Converted  by  alcoholic  HCl  into  the  isomeric 
25-nitroso-o-methyl-toluidine 

[5:l:2]NO.C,;H3Me.NHMeorC,H,Me<^^^>0, 

which  crystallises  in  green  plates,  [151°],  sol. 
benzene.    On  boiling  with  dilute  aqueous  NaOH 
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it  is  converted  into  nitroso-eresol  and  methyl-  | 
amine.    Potassium  permanganate  oxidises  it  to  ] 
nitro-mothyl-toluidine  [134°J.  Its  hydrochloride 
CsH|„N.,OH.,CU  aq  crystallises  in  yellow  cubes 
[UO°J  ;'v.  si.  "sol.  cone.  HClAq  (Kock,  A.  243, 
308). 

Methyl-wi-toluidine  [3:l]C,H,Me.NHMe. 
(207°).  Formed  by  the  action  of  Mel  on 
7Jt-toluidine,  and  purified  by  means  of  the 
acetyl  derivative  (Nolting,  B.  11,  2279).  Oil.— 
B'.,HJ>tCl„. 

Acetyl  derivative  C^H.Me.NAcMe.  [66°]. 
(c.  2.50°).    Sol.  hot  water,  alcohol,  and  ether. 

Methyl -p  -  toluidine  [-l:l]C„H,Me.NHMc. 
(208°).  Formed  by  passing  IMeCl  into  boiling 
p-toluidine.  The  ethereal  extract  of  the  crude 
product  is  freed  from  p-toluidine  by  ppn.  with 
H.jSOj,  evaporated,  and  mixed  with  Ac^O.  The 
resulting  mixture  of  di-methyl-toluidine  and 
acetyl-methyl-toluidine  may  then  be  fractionally 
distilled,  and  the  acetyl  derivative  saponified  by 
HClAq  or  NaOHAq  (Thomsen,  B.  10,  1582). 
OU.— B',H,PtCl,. 

Acetyl  derivative  C.HjMe.NAcMe.  [83°]. 
(283°).  Plates  (from  ether-alcohol) ;  si.  sok 
water,  v.  sol.  alcohol  and  ether. 

Propionyl  derivative  CnHi^KO  i.e. 
C,HjMe.N(C3H,0)Me.  (266°_269°).  Formed 
from  methyl-j)-toluidine  and  propionic  anyhy- 
dride  (Norton  a.  Livermore,  B.  20,  2270).  Con- 
verted by  dilute  nitric  acid  into  tri-nitro-methyl- 
p-toluidine  [130°]. 

Nitrosamine  C,H,Me.NMe(NO).  [54°]. 
Insol.  water,  v.  sol.  alcohol  and  ether. 

Di-methyl-o-toluidine  C^HijN^Os  i.e. 
[2:l]C,H,Me.NMe„.  (183°).  Formed  by  distilling 
its  methylo-hydroxide  (Thomsen,  B.  10,  1586  ; 
Nolting,  B.  11,  2279).  Prepared  by  heating 
o-toluidine  hydrobromide  (or  hydroiodide)  with 
a  little  (5  p.c.)  more  than  two  equivalents  of 
methyl  alcohol  for  8  hours  at  150°,  the  yield 
being  93  p.c.  of  the  theoretical  (Eeinhardt  a. 
Staedel,  B.  16,  29).  Oil.  Converted  by  HNO., 
(S.G.  1-5)  into  di-nitro-o-tolyl-methyl-nitramine 
(Van  Komburgh,  R.  T.  C.  3,  395).— B'.,H„PtGl,.— 
B'.,H,FeCy, :  white  needles.— B',.,H3FeCy6  4 |aq  : 
yellow  unstable  crystals  (Wurster  a.  Eoser,  B. 
12,  1826). 

Methylo-iodide  G^HjMe.NMe^I.  Formed 
from  o-toluidine  and  Mel  (Thomsen).  It  is  also 
a  product  obtained  by  heating  di-methyl-aniline 
methylo-iodide  at  220°-230°  (Hofmann,  B.  10, 
1585).  Needles. 

Di-methyl-«z-toluidine  [3:l]C,HjMe.NMe,. 
(208°)  (N. ;  E.  a.  S.) ;  (215°)  (Wurster  a.  Eiedel, 
B.  12, 1797).  Formed  from  7»-toluidine  and  Mel, 
or  by  distilling  its  methylo-iodide  (Nolting). 
When  dissolved  in  H.,S04,  and  treated  with  HNO3 
(S.G.  1-5),  it  yields  C„H(N0,)3Me.NMe.N0.,  (Van 
Eomburgh,  B.  T.  C.  3,  413).— B',JH,,PtCl,.— 
B'.,H^FeCye  2aq :  white  needles. — B'jHaFeCys  1  ^aq 
(Wurster  a.  Eoser,  B.  12,  1826).  ^ 

Mctln/lo-iodide  B'Mel.  Yields 
(B'MeCl),PtCl, :  yellow  cubes. 

Di  -  methyl  -  toluidine  [4 : 1]  C^HjMe.NMej. 
(208°)  (E.  a.S.;H.) ;  (210°)  (VanEomburgh).  S.G. 
■938.  Formed,  together  with  other  products,  by 
heating  dimethylaniline  methylo-iodide  at  220°- 
230°  (Hofmann,  B.  5, 707).  Formed  also  by  heat- 
ing its  methylo-iodide  with  water  and  PbO  and 
distilling  the  resulting  Ci^H^McNMe^OH  (Hiibncr, 


Tolle,  a.  Athenstadt,  A.  224,  337;  c/.Thomses, 

B.  10,  1586).  Prepared  by  heating  p-toluidino 
hydrobromide  (or  hydro-iodide)  with  rather  mere 
(5  p.c.)  than  two  equivalents  of  methyl  alcohol 
for  eight  hours  at  150°,  the  yield  being  95  p.c.  of 
the  theoretical  (Eeinhardt  a.  Staedel,  B.  16,  29). 
Oil.  Converted  by  fuming  HNO3  and  H.SO,  into 

C,  H(N02)3Me.NlNie.N0.,  (Van  Eomburgh,  B.  T.  C. 
3,  404).  — B'.,H,PtCI„.'— B',Fl^reCy,aq:  white 
powder.  —  B'.,H3FeCy„2iaq  :  yellow  crystals 
(Wurster  a.  Eo"ser,  B.  12,  1820). 

Methylo-iodide  C^HiMe.NMcjI.  Formed 
from  ^j-toluidine  and  Mel.  Converted  by 
moist  Ag.,0  into  C^H^McNMejOH.  Yields 
(C,H,Me.NMe3Cl).,PtCl4. 

Bcferenccs.  —  Bbomo  -  di  -  methyl  -  tolctdixe 

and  NlIRO-METHTL-TOLUIDINE. 

DI  .  METHYL  -  o  -  TOLUIDINE  SULPHONIC 
ACID  C,H3Me(NMe,)S0,H.  Formed  by  sul- 
phonating  di-methyl-o -toluidine  (Michler  a. 
Sampaio,  B.  14,  2107).  Large  prisms  ;  v.  sol. 
hot  water  ;  insol.  alcohol.  —  BaA'j :  soluble 
plates.—  CaA'2 :  small  nodules. — ZnA  „ :  easily 
soluble  needles. 

METHYL-TOLUQUINOLINE  v.  Di-MEinyr.- 

QUIXOLINE. 

METHYL  -  TOLUQUINOXALINE     v.  J)i- 

METHYL-QUrSrOSALINE. 

METHYL-TOLYLENE-DIAMINE  v.  Toltl- 

ENE-JIETHTL-DIAMIXE. 

METHYL  TOLYL  KETONE  v.  Tolvl  methyl 

KETONE. 

METHYL-TOLYL-NITEOSAMINE  v.  Nitros- 
amine of  Methyl-toluidine. 

DI-METHYL-TOLYL-PHOSPHINE  v.  Toltl- 
di-methyl-phosphixe. 

MEIHYL  IRIDECYL  KETONE  C„H,.0  i.e. 
CHj.CO.C^H,,.  [39°].  (294°).  S.G.  ("liquid) 
ii5  -8182.  Formed  by  distilling  a  mixture  of 
barium  myristate  and  barium  acetate  (Krafft,  B. 
12,  16G9;  15,  1724).  Yields  acetic  and  tridecoic 
acids  on  oxidation. 

DI  -  METHYL  -  TEIDECYL  -  PYRIDINE 
C.oHj^N  i.e.  C3NH,Me,(C,3H,,).  (216°  at  13  mm.). 
Formed  by  distilling  its  dicarboxylic  acid  with 
soda-lime  ■  (Krafft  a.  Mai,  B.  22,  1758).  OU.— 
B'.,H.,PtCl„ :  yellow  plates. 

'  DI  -  METHYL  -  TRIDECYL  -  PYRIDINE  DI- 
CARBOXYLIC ACID  C,NMe,(C,3H,,)(C0,II),. 
Formed  by  saponifying  its  ether  with  alcoholic 
potash. — ttA."HCl :  crystalline  powder  ;  v.  e.  sol. 
alcohol. 

Ethyl  ether  Ei.A".  (265°  at  10  mm.). 
Formed  from  its  dihydride  by  treatment  of  the 
alcoholic  solution  with  nitrous  acid  (Krafft  a. 
Mai,  -B.  22,  1758).  Yellowish  oil.— EtjA"HCl : 
needles. 

Di-methyl-tridecyl-pyridine  dihydride  di- 
carboxylic ether  C5NMe2(C,3H,,,)Hj(C02Et).,. 
[00°].  Formed  by  heating  a  mixture  of  myristic 
aldehyde,  alcoholic  NH^,  and  acetoacetic  ether 
(Krafft  a.  Mai,  B.  22,  1757).  Hard  erystahina 
crusts. 

METHYL-TROPIDINE  v.  Tropidine. 
METHYL-TROPINE  v.  Tkopine. 
METHYL-UMBELLIC    ACID    v.  Di-oxt- 
phenyl-crotonic  acid. 

METHYLUMBBLLIFERON   v.  Lactone  of 

DI-O.XY-rHENYL-CROTONIC  ACID. 


METirYL-UniG  ACID. 
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a/8  -  Li  -  methyl  -  umbelliferon  C,,n,„03  i.e. 

C  HJOH)^        I     .    Lactone   of  di-oxy- 
\0 — CO 

iphcnyl-pcntcnoic  acid.  [25G°].  Formed  by  the 
action  of  H.^SOj  on  a  mixture  of  methyl-aceto- 
acctic  etlicr  and  resorcin  (Pechmann  a.  Duisberg, 

B.  IG,  2127).  Colourless  needles  of  high  refrac- 
tive power.  Its  dilute  alkaline  and  H^jSOj 
solutions  have  a  blue  fluorescence. 

Isomcrida  v.  Lactoua  of  Di-oxy-tolyl-cro- 

TONIC  ACID. 

METHYL  UNDECYL  KETONE  v.  Methyl 

1 1 1;  N I J I  •  C  Y  L  KETONE. 

METHYL-UKACIL    v.  Di-oxY-jrExnYL-PYR- 

IJIIDINE. 

METHYL  -  URAMIDO  -  ACETIC    ACID  v. 

M  E  T  U  V  r.  -  U  Y  n  A  X  T  (1 1 C  A  CI  1 1 . 

m  -  METHYL  -  URAMIDO  -  BENZOIC  ACID 

C,  ,H,„X,,0,,  i.e.  II.MeN.CO.NH.C,  1I,.CU,H.  Formed 
by  the  action  of  methylamine  upon  cyancarb- 
oxamido-benzoic  acid  NC.CO.NH.C,H,.CO,H 
(Griess.B.  18,24.15).  White  needles  ;  sol.  alcohol, 
%\  si.  sol.  water. — A'.\g  :  white  plates. 

METHYL-URAMINE.     An  old  name  for 

MlcrnVL-riUAMDINK. 

METHYL-UKEA  C..H  N  0  i.e. 
NH_,.CO.NHMe.  [102"^]."  Formed  from  methyl 
cyanateand  ammonia,  or  by  evaporating  a  mix- 
ture of  potassium  cyanate  and  methylamine 
sulphate  (Wurtz,  C.  11.  82,  414).  It  is  also  a 
product  of  the  action  of  HCl  and  KClOj  on  caf- 
feine (Fischer,  A.  215,  257).  It  may  be  pre- 
pared by  boiling  its  acetyl  derivative  with  cone. 
HNO,  (Hofmann,  i3.  14,2731). 

Properties. — Deliquescent  prisms;  v.  e.  sol. 
water  and  alcohol.  Its  aqueous  solution  is 
neutral  to  litmus,  and  yields  with  nitric  acid  a 
pp.  of  the  nitrate  C,H,N,OHNO,  [128^],  which 
is  converted  by  fuming  nitric  acid  into  methyl- 
amine and  ammonium  nitrate  (Franchimont, 
It.  T.  C.  H,  220). 

Nitrosamine  NH,.CO.N(NO)Me.  [124°]. 
Formed  by  adding  NaNO._,  to  a  solution  of 
niethvl-urea  nitrate  containing  ice  (Von  Briin- 
ing,  is.  21,  1810;  A.  253,  G).  Yellow  plates  or 
tables  (from  ether),  v.  sol.  hot  water,  alcohol, 
and  ether.  Decomposed  by  long  boiling  with 
water.  Exhibits  Liebermann's  reaction.  On 
reducing  with  zinc-dust  and  HOAc  it  yields 
mctliyl  -  semi  -  carbazide  NH.,.CO.NMe.NH. 
whence,  by  heating  with  cone.  HClAq  for  0  hours 
at  100°,  methyl-hydrazine  is  got. 

Acetyl  derivatice  NH.^.c.CO.NHMe. 
[1S0°J.  Formed  from  methyl-urea  and  Ac^O. 
Formed  by  the  action  of  boiling  dilute  NaOH  on 
a  mixture  of  bromo-acetamide  (CH.,.CO.NHIjr) 
and  acetamide.  This  mixture  is  prepared  by 
adding  aqueous  (10  p.c.)  NaOH  to  acetamide 
(10  pts.)  mixed  with  bromine  (13-5  pts.)  until  the 
colour  changes  from  red  to  yellow  (Hofmann,  />, 
14,  2725;  15,  408).  In  this  reaction  methyl 
cyanate  is  perhaps  first  formed  and  then  unites 
with  acetamide.  Monoclinic  prisms  (Haushoter, 
J.  1882,  3G5),  sol.  alcohol,  ether,  and  hot  water. 
Split  up  by  alkalis  into  NH,„  CO,,  methylamine, 
and  acetic  acid.  Boiling  cone.  IIClAq  forms 
acetic  aciil  and  methyl-urea. 

.■-•■Di-metliyl-urea  CaH.N.O  i.e.  CO(NHMc),. 
[102-5°].  {■2C,'.)-).  Formed"  by  the  action  o"f 
inrtliybuiiine  on  methyl  cyanate  (Wurtz,  Ei'p. 


chim.imrc,  18G2,  19!)).  According  to  Wurtz,  the 
same  body  when  prepared  by  the  action  of  cold 
water  on  methyl  cyanate  melts  at  00-5°  and 
boils  between  273°  and  288°.  s-Di-methyl-urea 
crystallises  easily,  is  v.  sol.  water  and  alcohol, 
and  forms  a  hygroscopic  nitrate  C.iH^N^OHNOj 
[c.  G5°]  which  is  decomposed  by  fuming  HXO., 
forming  methylamine  (Franchimont,  R.  T.  C. 
3,  222). 

Cyano-acetyl  derivative  C,H,N,,0,  i.e. 
NHMe.CO.NMe.CO.CH.Cy.  Formed  from  s-di- 
methyl-urea  and  cyano-acetyl  chloride  (Mulder, 

B.  12,  4G0).  Crystals,  not  melted  below  200°. 
Gives    with    bromine-water    the  compound 

CO<^^^j^'^Q^CBr.„    Cone.  HNO3  forms,  on 

warming,  two  purple-red  compounds. 

M-Di-methyl-urea  NMe.,.CO.NH,_.  [180°]. 
Formed  by  evaporating  the  mixed  solutions  of 
potassium  cyanate  and  dimethylamine  sulphate 
(Franchimont,  R.  T.  C.  2,  122  ;  3,  222).  Large 
hard  crystals  with  sweet  taste,  si.  sol.  alcohol 
and  ether.  Boiling  Ac.O  forms  NMe._,Ac  and 
cyanuric  acid.  Aldehyde  iu  the  cold  slowly 
forms  CH,.CH(NH.CO.NMe.,).,  [1G0°].  Chloral 
forms   CCl,.CH(0H).NH.c6.NMe„  [15G°]  and 

C,  H,,Cl,N..O.,  r74°]  (Van  der  Zand'e,  R.  T.  C.  8, 
222).  Nitrate  B'HN03.  [101°].  Very  large 
crystals.  Converted  by  fuming  HNO.,  into  di- 
methyl-nitramine. — Oxalate  B'H.,C,0,aq.  De- 
composes at  105°.— Pi  crate  B'C>F(N0,,),0H. 
[130°].    Decomposes  on  fusion  (Van  der  Zande). 

Tri -methyl-urea  C|H,uN.,0  i.e. 
NMe.,.C0.NHMe.  [7G-].  (232°  cor.).  Formed 
by  mixing  ethereal  solutions  of  methyl  cyanate 
and  dimethylamine  (Franchimont,  R.  T.  C.  3, 
22G).  Crystallises  well  from  ether  ;  v.  sol.  watei 
and  alcohol,  sol.  benzene.  Fuming  HNO^  forma 
di-methyl-nitro-amine  (NMe^.NOJ  and  methyl- 
amine. 

Tetra-methyl-urea  C,H,„N,0  i.e.  CO(NMe.,),,. 
(177°  i.  v.).  S.G.  -972)."  Prepared  by  p.ass"- 
ing  dimethylamine  into  a  solution  of  di-niethyl- 
chloro-formamide  Cl.CONMe.^  (derived  from 
COCl,  and  NMe.,H)  in  benzene  (Michler  a. 
Escherich,  B.  12,"llG2;  Franchimont,  R.  T.  C. 
8,  228).  Oil,  V.  sol.  alcohol  and  ether.  With 
cone.  HNO3  (S.G.  1-5)  it  yields  NMe,.NO,  and 
dimethylamine. 

Rl'fcrcnrc.—  CuhovM-^w.T^aYh-VT.v,K. 

MiETHYL-URETHANE    v.  Methyl  carb- 

AMATE. 

(a) -METHYL-URIC     ACID    CJI.N.O^  i.e. 
„^  /NMo.CO.C.NHv^,^ 
CO<NH  C.NH>^C)  or 

CO<^:Sf^t^:S>CO.       S.    -4    at  100°. 

Formed  by  heating  at  150°  acid  lead  urate  with 
Mel  diluted  with  ether  (Hill,  B.  9,  370,  10110  ; 
Am.  S.  [3]  12,  428).  Thin  prisms,  si.  sol.  boiling 
water,  insol.  alcohol  and  ether.  Sol.  rone. 
H  .SO.,  and  reppd.  by  water.  Oxidised  by  alka- 
line KMnOj  to  methyl-allantoin  C^H^MeNjO, 
[225°].  KCIO3  and  HCl  oxidise  it  to  urea  and 
methyl  alloxan.  By  heating  with  HClAq  it  is 
split  up  into  glycocoll,  methylamine,  CO.,,  and 
NH,  (Fischer,  B.  17,  1770). 

Salts. — K.j.A"3aq.  Ppd.  by  adding  alcohol 
to  its  aqueous  solution. — KlLVaq. — Na^A"  3aq. — 
NaHA"aq. — CaA"  3aq.— BaA"4aq.— Ba.\."  S^aq: 
tufts  of  delicate  needles. 

p  D  2 
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METIIYL-URIC  ACID. 


Methyl-uric  acid  C^HjMeN,0^.  Possibly 
identical  witli  the  preceding.  Prepared  by  fusing 
urea  (3  mols.)  with  methyl-amido-acetic  acid 
(1  mol.),  extracting  the  fusion  with  water,  ppg. 
by  ammoniacal  AgNOj  and  magnesium  mixture, 
digesting  the  pp.  with  an  alkaline  sulphide,  fil- 
tering, acidifying,  and  evaporating  to  a  small 
bulk  ("Horbaczewski,  M.  C,  359).  Formed  also 
by  heating  mcthyl-hydanto'in  with  amyl  allo- 
phanate  or  with  biuret  (Horbaczewski,  ill.  8, 
684).  Micaceous  scales,  sol.  boiling  water  and 
alkalis,  si.  sol.  cold  water,  dilute  acids,  alcohol, 
and  ether.  Gives  the  murexide  reaction.  On 
heating  with  HClAq  at  170°  it  gives  a  product 
(probably  methylamine)  which  gives  the  carb- 
amine  reaction. 

(/3)- Methyl -uric    acid    C^H^MeNPj  i.e. 

CO<j;|-^-g;™'>CO.       Tri  ■  oxy  -  victhyl  - 

imrin.    S.  -05  at  100°. 

Formation.  —  1.  By  heating  the  di-methyl 
derivative  of  chloro-di-oxy-methyl-purin  with 
HClAq  at  130°  (Fischer,  B.  17,  332).— 2.  By 
heating  di-Chloro-oxy-methyl-purin  w'th  HClAq 
at  140°  (Fischer,  B.  17,  1777).— 3.  Occurs  in 
small  quantity,  together  with  a  much  larger 
quantity  of  (o)-di  methyl-uric  acid,  by  heating 
neutral  lead  urate  with  Mel  at  100'  (F.). 

Properties. — Slender  crystals.  Sol.  alkalis. 
Eeduces  ammoniacal  AgNO^j  in  the  cold.  Gives 
the  murexide  reaction.  On  heating  with  PCI^ 
it  yields  di-chloro-oxy-methyl-purin.  On  oxida- 
tion with  HNO3  or  with  KCIO.,  and  HCl  it  gives 
methyl-urea  and  alloxan.  Split  up  by  heating 
with  HClAq  into  COj,  methylamine,  NH3,  and 
glycocoll. 

(a)-Di-methyl-uric  acid  C  H.Me.NjOa  i.e. 
C,,N,HMeO,:C,:N,,HMeCO.  [above  340°].  S.-5at 
100° ;  -0(5  at  20°.  Prepared  by  heating  neutral 
lead  urate  with  Mel  in  ether  for  20  hours  at 
1G5°  (Mabery  a.  Hill,  Am.  2,  306 ;  P.  Am.  A. 
15,  256  ;  B.  11,  1329  ;  Fischfer,  B.  17,  1779). 
Slender  monoclinic  prisms  (containing  aq),  si. 
sol.  water,  sol.  cone.  H.,SO,,  and  HClAq,  insol. 
alcohol  and  ether.  When  heated  with  cone. 
HClAq  at  170°  it  is  resolved  into  CO.j,  ammonia, 
NH^Me,  and  glycocoll.  Nitric  acid  oxidises  it, 
forming  methyl-alloxan  and  methyl-urea.  HCI 
and  KCIO3  form  methyl-urea,  methyl-alloxan, 
and  a  small  quantity  of  a  compound  CiH|jN,,03 
[160°].  The  ammonium  salt  is  decomposed  on 
boiling  its  solution  with  separation  of  the  free 
acid  (difference  from  (a) -methyl-uric  acid). 

Salts.  —  K_AL"4aq:  silky  needles,  v.  sol. 
water.  —  KHA"  l^aq  :  needles,  sol.  water.  — 
Na^' 4iaq  :  needles,  sol.  water. —NaHA"  2aq  : 
small  needles,  sol.  water.  ■ —  BaA"  3aq  :  flat 
prisms,  m.  sol.  hot  water.— BaH^A'^^Saq. 

(3)-Di-methyl-uric  acid 
„^/NH.CO.C.NMe\„^       „  .  v  , 

^^\NH  C.NMe-^^^-  "  0^2/-  '"""'Z/'  - 

purin.  Formed  by  the  action  of  H.^SO^  at  140° 
on  the  di-ethoxy-  compound  obtained  by  treating 
di-ohloro-oxy-di-methyl-purin  with  alcoholic 
NaOH.  Formed  also  by  heating  di-chloro-oxy- 
di- methyl -purin  with  fuming  HCl  at  130° 
(Fischer,  B.  17,  337,  1779).  Colourless  crystal- 
line powder,  v.  si.  sol.  water,  alcohol,  and  ether. 
Melts  at  a  very  high  temperature. 

Beactimis. —  On  heating  with  HCl  it  is  split 
up  into  sarcosine,  methylamine,  CO^,  and  NH3. 


PCI5  converts  it  back  into  di-chloro-oxy-di- 
methyl-purin.  By  K.^Cr^O,  and  H.,SOj  it  is 
oxidised  to  cholestrophane.  By  oxidation  with 
HNO3  or  KCIO3  and  HCl  it  chiefly  gives  a  body 
C;H|„N^05,  which  forms  large  colourless  crystals 
[174°],  v.  sol.  water,  and  decomposed  on  boiling 
with  baryta-water  into  mesoxalic  acid,  urea,  and 
probably  di-methyl-urea. 

Tri  -  methyl  -  uric  acid  CHi^NjOj  i.e. 
MeN-CO  HN— CO 

II  II 
00    C— NMe.  OC    C— NMev 

I     II  >C0    or        I     II  >C0. 

HN— C— NMe/  BleN-C— NMe/ 

[.'145°].  Formed  by  heating  the  lead  salt  of  {$)- 
di-methyl-urio  acid  with  methyl  iodide  (Fischer, 
B.  17,  1782).  Fine  white  needles.  Sublimable. 
Sol.  hot  water,  si.  sol.  alcohol  and  chloroform. 
Dissolves  in  alkalis.  Gives  the  murexide  re- 
action strongly.  Is  very  unstable  towards  acids. 
C^H.iOaNjAg  :  fine  white  needles. 

Tetra  -  methyl  -  uric  acid  CgH,2lSrj03  i.e. 
^„  /NMe.CO.C.NMe-s.  00-,    t?       j  u 

^0<NMe— C.NMe>'^^-  ^^IS"]-  Formed  by 
heating  the  silver  salt  of  tri-methyl-uric  acid 
with  methyl  iodide  (Fischer,  B.  17,  1784). 
Distils  undecomposed.  Fine  white  needles.  V. 
sol.  hot  water,  less  sol.  cold,  si.  sol.  ether.  Has 
no  acid  properties.  It  is  readily  decomposed 
by  alkalis,  with  evolution  Of  metlayl-amine.  It 
gives  the  murexide  reaction. 

METHYL  -  UVIC     ACID     C,H,„03  i.e. 
C0.JI.CH  .CHMe^p^  COjH.CMe.CH.xpp, 
CMe:CH  °^  CMe:CH/^^- 

[98°].  Formed  by  heating  methyl-methronic 
acid  to  250°  as  long  as  C0._,  is  evolved  (Fittig, 

A.  250,  205).  Needles  (from  water)  or  prisms 
(from  other  solvents) ;  m.  sol.  hot,  v.  si.  sol.  cold, 
water;  v.  sol.  cold,  v.  e.  sol.  hot  alcohol ;  v.  sol. 
petroleum  ether,  CHCI3,  benzene,  ether,  and 
HOAc;  volatile  with  steam.  Yields  on  distillation 
CO2  and  oxy-di-methyl-pentamethenyl  hydride. 

Salts. — (C„H,,0.,).,Ba  4aq  :  trimetric  plates; 
a:b:c  =  0-9937:l:4-9021.  —  A',,Ca  4aq :  pearly 
plates,  insol.  alcohol. — A'Ag :  small  prisms 
(from  water). 

Ethijl  ether  A'Et.  (219°).  Colourless 
oil,  heavier  than  water,  volatile  with  steam. 

M£THYL-VALERIC  ACID  v.  Hbxoic  acid. 

METHYL-VALEEOLACIONE  v.  Lactone  of 

OXY-HEXOIC  ACID. 

METHYL-VANILLIN  v.  Di-methyl  deriva- 
tive of  Pkotocatechuic  aldehyde. 

DI-METHYL-DI-VANILLIN  v.  Tetra-methyl 
derivative  of  Tetra-oxy-di-phenyl  DicAiiBOXYiiic 

ALDEHYDE. 

DI-METHYL-VINYL-AMINE.  Methylo- 
hydroxide  C^H^NO  i.e.  NMe3(C,H3)OH. 
Neurine.  Formed  by  the  action  of  moist  oxide 
of  silver  on  di-methyl-bromo-vinyl  msthylo- 
bromide  NMe3(CH2.CH,Br)Br,  the  product  of  the 
union  of  trimethylamine  with  ethylene  bromide 
(Hofmann,  C.  B.  47,  558  ;  Chcm.  Gaz.  1858,  434  ; 
Baeyer,  A.  140,  311).  It  is  also  a  product  of  the 
decomposition  of  protagon  by  baryta  (Liebreich, 

B.  2,  12),  and  of  the  putrefaction  of  flesh 
(Brieger,  B.  16,  1190,  1406  ;  17,  516,  1137).  It 
is  extremely  soluble  in  water,  and  is  extracted 
from  the  solution  by  ether  with  great  difficulty. 
(Marino,  G.  13,  441).  Its  solution  is  strongly 
alkaline,  and  fumes  with  HCl.    On  evaporating 
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Us  solution  it  docomposos  with  evolution  of 
NMe,.  Jts  aqueous  solution  is  poisonous,  and 
antagonistic  to  atropine  as  regards  the  heart 
and  glandukir  system  (Gervello,  Arch.  Ital. 
Biol.  7,  'iM). 

Mcthylo-chloridc  »NMej(C,H,)Cl.  Very 
deliquescent  needles.  —  (NMe,(aH,)CI),rtCl , : 
yellow  crystals,  readily  changing  to  neurine 
platinochloride  (NMe,(C„H^OH)Cl),rtCl,.  — 
MAIe.,(CJl,)AuCl|  :  yellow  needles. 

METHYL  VINYL  KETONE  CARBOXYLIC 
ACID  CiI:,.CO.CH:CII.CO,lI.  0-Acctijl-acrijlic 
cu  id.  [lli")"].  Formed  by  the  action  of  aqueous 
solium  carbonate  on  /3-bromo-acetyl-propionic 
acid  CH,.C0.CH13r.CH,.C0,,H  in  the  cold  (WollI, 

B.  20,  425).  Plates,  v.  sol.  alcohol  and  ether,  m. 
sol.  cold  water. — CaA'.^ :  nodules,  v.  sol.  water. — 
ZnM.,:  amorphous. — AgA'^ :  stellate  groups  o£ 
needles. 

P  hcnyl-ln/drazide 
PhNH.N:CMe.CH,,.CH,,CO,H.  [157°].  Formed 
from  the  acid  and  phenyl-hydrazine  (Decker,  B. 
21,  2987)  or  by  saponifying  its  ether.  Lemon- 
yellow  needles,  m.  sol.  hot  water,  v.  sol.  alcohol 
and  ether. 

Ethyl  ether  ^VAk'.  PJienyl  hydrazide 
rhNH.N:CMe.CH,.CH_.CO_,Et.  [117"].  Formed 
from  bromo-acetyl-propionic  ether  and  phenyl- 
hydrazine  (Bender,  B.2l,2V.)',i).  Yellow  spangles, 
si.  sol.  cold,  V.  sol.  hot  alcohol.  On  reduction 
with  tin  and  HClAq  it  yields  methyl-indyl-acetic 
acid. 

Isomeride  v.  Tetric  acid. 

METHYL-VIOLET.  A  violet  dye  obtained 
by  the  oxidation  of  di-methyl-aniline.  It  con- 
sists of  a  mixture  of  hexa-  and  penta-methyl- 
tri-amido-tri-phenyl  carbinols  (q.  v.)  (Fischer,  B. 
1(3,  706,  2;i01). 

DI-METHYL-XANTHINE  v.  Tueobromine 
and  Theophylline. 

Tri-methyl-xanthine  v.  C.vffeine. 

METHYL-XYLENE    v.    Mesitylene  and 

Ilz-CUMENE. 

METHYL-XYLIDINE  C„II,.,N  i.e. 

C,  jH.,Me._,NHMe.  One  of  the  products  obtained 
by  heating  di-methyl-aniline  hydro-iodide  at 
225°  (Hofmann,  B.  5,  712).  Oil. 

Di-methyl-xylidine  C,„H,,,N  i.e. 
C„H,Me,.NMe,.    (19G-).    S.(i.  -9233.  Obtained 
by  heating  methyl-xylidine  with  Mel  (Hofmann, 

B.  5,  712).  Oil. 

Di-methyl-xylidine  C„H,Me,NMe,.  (20.S°). 
Obtained  by  methylation  of  crude  xylidine  (H.). 
—15  Mel. 

Di-methyl-xylidine  C„II,Mo,NMe,.  [87°].  A 
by-product  in  the  preparation  of  methyl-aniline 
(Sesemann,  B.  G,  4iti).  Long  needles  (from 
ligroin).-^13'EtBr. 

Di-methyl-xylidine  [l:3:-lj  C  TI.,Me,NMe,. 
(201°).  Formed  by  heating  xylidine  liydro- 
bromide  with  MeOH  (Baur  a.  Staedel,  B.  IG,  32). 
Oil.— B'.Jl  .PtCl,, :  small  vellow  crvstals. 

METHYL  XYLYL  KETONE  v.  Xylyl  methyl 

KETONE. 

METHYSTICIN  C,  II,,0  (P.)  ;  C„H„0,  (D.). 
[139°]  (D.) ;  [137°]  (P.).  Extracted  by  means  of 
alcoliol  from  Kawa  root,  the  root  of  Piprr 
methijsticnm  (Gobley,  J.  Ph.  [3]  37, 19;  O'Rorkc, 

C.  R.  50,  198  ;  Nolting  a.  Kopp,  .^Fonit.  Sclent. 
[3]  1,  9,  20  ;  Cuzcut,  An.  1, 150  ;  Davidoff,  J.  B. 


I  19,  522  ;  Pomeranz,  M.  9,  803  ;  10,  785)  Whito 
tasteless  prismatic  needles,  si.  sol.  hot  water, 
ether,  and  ligroin,  v.  sol.  hot  alcoliol,  benzene, 
and  chloroform.  Dissolves  in  NaOHAq,  but  on 
heating  the  solution  methystic  acid  is  formed. 
On  fusion  with  KOII  protocatechuic  acid  ig 
formed.  Boiling  with  KOHAq  forms  piperonal. 
Alkaline  KMnOj  oxidises  it  to  piperonylic  acid. 

Acetyl   derivative  C|6H|,.Ac^0,.  [123°] 

Benzoyl  derivative  C,Jd|,Bzd^.  [148°]. 

Methystic  ac  d  C,,H,,0-.  [180'].''  When 
10  g.  of  mcthysticin  are  warmed  with  6  p.c. 
NaOHAq  5  g.  of  methystic  acid  are  formed. 
Methystic  acid  when  heated  at  180°  evolves  CO  , 
and  the  product,  after  cooling,  melts  at  93°. 
KMnOj  oxidises  methystic  acid  to  piperonal 
[37"]  and  piperonylic  acid  C„H,.0|  [227°].  Dilute 
mineral  acids  convert  it  into  methysticol.  Ac^O 
has  no  action. 

Methysticol  Ci^HijOj  i.e. 

CH,<^>C,H,(C„H,0)  [2  4].    [94°].  Formed 

by  warming  methysticin  or  methystic  acid  with 
dilute  HGlAq  or  H,S0,  (Pomeranz,  M.  10,  792). 
Prisms  ;  insol.  alkalis,  v.  sol.  alcohol  and  ether. 
Forms  a  phenyl-hydrazide  melting  at  143°.  Ac- 
eoriUng  to  DavidotY  methysticin  is  C,  ,H|„0.,  and 
is  decomposed  by  alcoholic  NH^into  'methysticin 
hydrate'  C^H,,,©:,  and  a  compound  C^HnNO, 
which  crystallises  from  water  in  yellow  needles. 
The  '  methysticin  hydrate  '  is  also  formed  by  the 
action  of  alcoholic  KOH  on  methysticin.  It 
melts  at  159°,  forms  the  crystalline  salts  KC^H,,0, 
and  Ba(C,H„0,).„  the  ether  EtC„H.,0,  [100°]  and 
the  benzoyl  derivative  CH.Bz^Oj  [122°]. 

METINULIN  V.  Inhlin. 

MICR0CO3MIC  SALT.  Sodium-ammonium- 
hydrogen  phosphate,  Na(NH,)HP0j.4H,0 ;  v. 

PUOSI'HOIIIC  ACIUS  AND  PHOSPHATES. 

MILK.  Milk  is  the  secretion  of  the  mammary 
glands;  to  the  naked  eye  it  appears  to  be  a 
white  fluid,  which  in  thin  layers  has  a  bluish 
tint.  Its  reaction  is  alkaline  in  herbivorous 
animals  and  in  woman;  acid  in  carnivorous 
animals.  Its  specific  gravity  varies  greatly, 
averaging  between  1-028  and  1-035.  On  micro- 
scopic examination  milk  is  found  to  be  an  emul- 
sion, consisting  of  a  clear  fluid  which  has  a  light 
straw  colour,  in  which  are  suspended  numeroua 
minute  fat  globules  of  varying  size,  each  inclosed 
in  an  envelope  of  casein.  Numerous  particles  of 
casein  and  nuclein  are  also  seen  (Kehrer,  Arch. 
Gynaek.  2,  1).  The  clear  fluid  in  which  these 
float  contains  proteids,  lactose,  and  mineral  salts 
in  solution.  During  the  first  few  days  after 
parturition  the  milk  contains  a  larger  propor- 
tion of  solid  constituents,  and  is  found  micro- 
scopically to  contain,  besides  the  ordinary  fat 
globules,  a  number  of  the  secreting  epithelium 
cells  of  the  mammary  gland  of  which  the  proto- 
plasm has  undergone  fatty  degeneration ;  this 
secretion  has  received,  the  name  colostrum.  The 
name  uterine  milk  is  given  to  the  whitish  secre- 
tion of  the  uterine  glands  which  is  poured  out 
from  them  during  the  early  mouths  of  pregnancy 
in  certain  animals. 

The  following  tables  adapted  from  Charles's 
Physiological  Chemistry,  p.  383,  after  Gorup- 
I  Bcsanez,  Liebcriiiann,  Gautier,  &e.,  give  (juanti- 
!  tative  statements  of  the  constituents  which  occur 
in  the  milk  of  the  commoner  aniuiuls  ;  — 
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Woman 

Coustitueuts 

Milk 

Colo- 

Ass 

Cow 

Goat 

Water  . 

&7-G5 

84-08 



90-70 

86-56 

86-7G 

Solids  . 

12-35 

15-02 

9-30 

13-44 

13-24 

Pioteids 

3-07 

3-23 

1-70 

4-08 

4-23 

Fats  . 

3-91 

5-78 

1-55 

4-03 

4-48 

Milk  sugar . 

6-01 

G-51 

5-80 

4-BO 

3-91 

Mineral  salts 

0-17 

0-35 

0-50 

0-73 

0-62 

Sheep  Mare 


83-31 '  82-84 
16-69  17-16 


5-  73 

6-  05 
3-96 
0-G8 


1-G4 
G-87 


The  Ash  of  Milk  in  100  parts. 


Woman's  Milk 

Cow's  Milk 

(Wildcnsteiu) 

(Weber) 

(Haidlen) 

Sodium  ,  « 

4"21 

6-38 

8-2T 

Potassium  , 

81-59 

24-71 

15-42 

Chlorine .  , 

19-06 

14-39 

lC-96 

Calcium  . 

18-78 

17-31 

Magnesium 

0-87 

1-90 

j  5G-52 

Phasphoricacid 

19-00 

29-13 

Sulphuric  acid 

2-64 

115 

Ferric  oxide  . 

0-10 

0-33 

0-C2 

Silica     .  , 

trace 

0-09 

The  most  abundant  salts  are  thus  the  phos- 
phates. The  excess  of  potassium  over  sodium 
salts  is  the  opposite  to  what  obtains  in  blood 
plasma  and  most  other  fluids  of  the  body.  (See 
also  Bunge,  Dwscr^.Dorpat,  1874;  Zait.  Physiol. 
Chcm.  13,  399).  The  iron  in  milk  appears  to  b.e 
combined  with  nuclein  (Bunge). 

Condensed  Milk  {Cane  Sugar  added). 


Water 
Solids  . 

Casein  . 

Milk  sugar 

Cane  sugar 

Ash 

P,0,  . 


29  to  24 
71  to  76 
10  to  18 

8  to  18 
27  to  29 

2  to  2-5 
0-2  to  0-7 


Swiss  Condensed  Milk  {benzoic  acid  added — 
Fleisclimann). 


Water 
Fat 

Proteid 


52-31 
13-09 
12-13 


Milk  sugar 
Ash 

Benzoic  acid 


17-43 
2-78 
1-74 


Gases  of  milk  at  0^  41  metre  pressure  (Pfliiger); 

Carbonic  acid  7-6  in  100  vols,  of  milk 
Oxygen  0-1  „  „ 

Nitrogen        O'T  „  „ 

Certain  preparations  (Koumiss,  Kephir)  are  now 
made  from  mare's  and  cow's  milk,  in  which  the 
alcoholic  fermentation  is  allowed  to  take  place, 
and  which  are  valuable  stimulants  in  cases  of 
disease,  especially  of  disordered  digestion  (for 
references  on  this  subject  v.  Maly's  Jahrsber. 
14,  167). 

The  iwoteids  of  milk. — The  most  abundant  is 
casein.  This  is  coagulated  by  rennet,  and  the 
more  soluble  precursor  in  the  milk  of  the  curd 
should  be  more  accurately  called  eascinogen  {v. 
Pkoteids).  Albumin  {lact-albumin)  which  is  very 
similar  to  serum-albumin  is  also  present.  Other 
proteids  have  also  been  described  in  milk,  but 
their  presence  is  doubtful ;  thus  peptone  is  de- 
scribed by  Schmidt-Mulheim  {Pf.  23,  287),  by 
Dogiel  {Zcit.  Physiol.  Chem.  9,  591),  and  by  Bicl 
(Maly's  Jahrsber.  15,  193) ;  hemi-albumose  by 


J.  Schmidt  (Maly's  Jahrsber.  14,  175).  These 
proteids  ajjpear  to  be  primary  albumoses  formed 
by  the  acidification  and  boiling  employed  to 
separate  the  casein  and  albumin  (Neumeister, 
Zeit.  Biol.  24, 271).  True  peptone  is  always  ab- 
sent (Neumeister,  Zoc.cii.;  Sehelien, Zeit. Physiol, 
Chem.  13, 135 ;  Halliburton,  Joiirn.of  Physiol.  11, 
449).  Whey-proteid  (Hammarsten),  the  lacto- 
protein  of  some  observers,  is  a  by-product  of 
the  action  of  rennet  on  caseinogen.  Two  other 
proteids,  lacto-globulin,  which  is  identical  with 
paraglobulin  (J.  Sebelien,  Maly's  Jahrsber.  15, 
184),  and  lacto-syntonin,  which  resembles  acid 
albumin  in  its  projierties  (J.  Biel,  I.e.),  are  also 
stated  to  occur  in  small  quantities,  but  the  evi- 
dence that  they  exist  is  not  conclusive  (Halli- 
burton, I.e.).  In  koumiss  the  proteids  are  stated 
to  consist  of  a.lbumin,  syntonin,  and  peptone  (A. 
Dochmann,  Maly's  Jahrsber.  11,  190).  In  colos- 
trum casein  is  absent,  or  nearly  so,  being  replaced 
by  globulin  (Sebelien). 

The  fats  of  milk. — When  milk  stands,  some  of 
the  fatty  globules  rise  to  the  surface,  and  some 
of  these  are  possibly  freed  from  their  proteid 
casing  (Miiller) ;  this  forms  the  layer  of  cream. 
Butter  is  the  name  generally  given  to  the  fat 
itself,  which  is  separated  from  the  milk  globules 
by  mechanical  agitation  (churning)  ;  a  certain 
amount  of  casein  is,  however,  generally  present  in 
butter,  and  about  one-third  of  the  fat  of  the  milk 
remains  in  the  butter-milk.  The  fats  present  are 
olein,  much  palmitin,  much  less  stearin  ;  and 
about  two  per  cent,  of  the  total  fats  consist  of 
the  triglycerides  of  butyric,  caproic,  and  caprylic 
acids,  with  traces  of  myristic  and  arachidic  acids. 
Cow's  butter  contains  about  G8  per  cent,  palmi- 
tin and  stearin,  30  per  cent,  olein,  and  2  per 
cent,  the  other  fats  just  mentioned.  Eancidity 
is  due  to  the  development  of  free  fatty  acids, 
acrolein,  &c.,  and,  according  to  Hagemann,  of 
lactic  acid  from  the  lactose  admixed  with  fat  in 
the  butter. 

Lactose  or  milk  sugar  (C|„H.,20,,)  may  be  ob- 
tained from  milk  by  evaporation  in  rhombic 
crystals  containing  one  molecule  of  water  of 
crystallisation,  which  is  given  off  at  149°.  It 
dissolves  in  6  parts  of  cold  and  2-5  parts  of  boil- 
ing water.  It  is  not  so  sweet  as  cane  sugar  ;  it? 
specific  rotation  is  (a)^  =  59-3°.  Dilute  acids  and 
hydrolytic  ferments  convert  lactose  into  galactose, 
which  is  a  glucose,  and  capable  of  undergoing  the 
alcoholic  fermentation,  and  which  yields  mucic 
acid  when  treated  with  nitric  acid.  Lactose  re- 
duces alkaline  solutions  of  copper  salts,  and  when 
oxidised  yields  mucic,  saccharic,  tartaric,  and 
oxalic  acid.  Lactose  does  not  itself  undergo  the 
alcoholic  fermentation,  but  when  much  yeast  is 
added  fermentation  occurs  after  some  time,man- 
nite  being  formed.  In  presence  of  casein,  &c.,it 
undergoes  the  lactic  acid  fermentation,  and  it  is 
the  occurrence  of  this  to  which  the  souring  of 
milk  is  due. 

Preservation  of  milk^ — Many  different  anti- 
septics have  been  suggested  for  the  preservation 
of  milk,  e.g.  salicylic  acid,  ether,  benzene,  chlo- 
roform, borax,  boroglyceride,  &e.  Preservation 
is,  however,  usually  effected  by  evaporating  the 
milk  to  a  thick  syrup  and  adding  considerab'e 
quantities  of  cane  sugai-.  (For  recent  papers  on 
this  subject  v.  A.  Mayer,  Maly's  Jahrsber.  12, 
168;  P.  Biedcrt,  Jacobi,  Dictzcll,  ibid.  109; 
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0.  Loew,  ibid.  171 ;  Morgen  a.  Fleisclimann, 
ibid.  i;S,  174  ;  A.  Baginsky,  175). 

Alterations  in  milk. — Many  drugs  taken  in 
medicinal  doses  appear  in  the  milk,  e.rj.  salts  of 
arsenic,  antimony,  lead,  mercury  ('?),  zinc,  A'c. ; 
also  organic  acids  and  alkaloids.  In  various 
diseases  the  proportion  of  solids  to  water  and  of 
the  different  solid  constituents  is  altered  ;  thus 
in  osteo-malacia  the  lime-salts  are  increased. 
Blood  and  pus  may  occur  in  milk  ;  a  blue  colour 
sometimes  observed  is  due  to  the  growth  of  a 
chromogenic  bacterium  (vibrio),  which, however, 
appears  to  be  different  from  that  which  produces 
the  blue  colour  in  pus  (J.  Eeiset,  G.  R.  90,  G82, 
71y).  In  tubercular  diseases  of  cattle  there  is 
rirk  of  contamination  with  tubercle  bacilli ;  milk 
may  also  act  as  the  carrier  of  other  infections 
(scarlet  fever,  typhoid,  Ac). 

Analysis  op  Milk. 

Qualitative. — The  specific  gravity,  which  is 
increased  by  the  removal  of  the  cream,  and  re- 
action are  ascertained  in  the  usual  way ;  the 
milk  may  then  be  examined  microscopically. 
Casein  may  be  precipitated  by  acetic  or  hydro- 
chloric acid,  by  saturation  with  magnesium  sul- 
phate, or  by  rennet  coagulation.  The  precipitate 
contains  also  the  fat  which  may  be  separated 
from  the  casein  by  ether.  The  filtrate  contains 
the  sugar,  salts,  and  the  other  proteids  of  the 
milk,  which  may  be  identified  by  their  usual 
tests.  The  butter  is  best  obtained  from  milk  by 
adding  half  its  bulk  of  10  p.c.  caustic  potash 
solution,  and  then  shaking  the  mi.xture  rapidly 
with  twice  its  volume  of  ether ;  on  evaporating 
the  ethereal  extract  tlie  fat  is  left  as  a  residue. 
The  milk  globules  may  be  separated  from  the 
rest  of  the  milk  by  filtration  through  porcelain 
under  pressure. 

Quantitative. — Solids.  To  10  grains  of  dry 
sand  add  5  c.c.  of  milk,  and  dry  at  100°  to  con- 
stant weight.  The  increase  in  weight  gives  tlie 
solids  in  5  c.c.  of  milk.  Below  lO'S  p.c.  of 
solids  in  cow's  milk  indicates  dilution. 

Butter.  Tills  may  be  estimated  by  weighing 
the  amount  of  residue  from  an  ethereal  exti-act 
of  milk  to  which  an  equal  volume  of  10  p.c. 
caustic  potasli  has  been  added.  The  normal 
minimum  for  fats  is  about  2-75  p.c.  (Cameron). 
There  are  also  various  optical  methods  which 
depend  on  the  degree  of  opacity  of  milk,  which 
varies  directly  asthenumberof  globules  present; 
galactoscopes  have  been  invented  by  Donne  and 
Vogel.  (On  the  lacto-butyrometer,  an  instrument 
for  estimating  the  fat  by  the  other  method,  v. 
Tollcns  a.  Schmidt,  Maly's  Jahrsber.  8,  140; 
Kehrcr,  ;6jrf.  11,  179;  l-\  Soxhiet,  ISO;  Egscr, 
181 ;  M.  Schm;igpr,  182.)  Cream.  This  may  be 
roughly  estimated  by  allowing  the  cream  to  rise 
in  a  narrow  graduated  vessel ;  the  thickness  of 
the  layer  being  read  off  at  the  end  of  24  hours. 
Good  milli  should  yield  10  to  15  p.c.  of  cream. 
Proteids.  PfeitTcr's  metliod  is  a  good  one  ;  the 
casein  is  precipitated  by  acetic  or  hydrochloric 
acid,  and  freed  from  fat" by  ether;  after  filtering 
olf  the  casein  the  albumin  is  precipitated  in  the 
filtrate  by  boiling,  and  after  that  has  been  re- 
moved the  albumose  is  precipitated  by  tannin. 
It  must,  however,  be  remembered,  as  stated  above, 
that  albumose  is  an  artificial  product.  Each  of 
these  precipitates  is  collected,  dried,  uud  weighed 


(Maly's  Jahrsber.  1.3,  170;  v.  also  Parr,  ibid.  15, 
185).  J.  Sebelien  (Zcit.  Plnjsiol.  Chcm.  13,  1.S5) 
estimates  the  proteids  by  the  amount  ol  nitrogen 
in  the  precipitates  produced  by  various  reagents. 
Lactose.  The  casein,  fat,  and  albumin  having 
been  removed,  the  milk  sugar  is  converted  into 
dextrose  by  boiling  with  sulphuric  acid,  and  this 
is  estimated  by  Fehling's  solution  or  by  the 
polarimetric  method. 

[In  addition  to  the  papers  already  quoted  ab- 
stracts of  the  most  important  of  recent  papers  on 
milk  analysis  will  be  found  in  Maly's  Jahrsbcricht 
as  follows  :  J.  Forster,  11,  177 ;  Giunti,  178  ; 
Weiske  a.  Kennepohl,  187;  de  Leon,  12,  151; 
Kraach,  155;  Stenberg,  161;  Emmerich,  105; 
Eleischmanu  a.  Morgen,  ICO  ;  Jurgensen,  107  ; 
F.  Hofmann,  177;  Liebermann,  13,  108;  C.  H. 
Wolff,  109  ;  Schrodt  a.  Haussen,  14,  180  ;  v.also 
Schmidt-Mulheim,  Pf.  30,  602.]  Fleischmann, 
Das  Molkereiwcscn,  and  Tatlock,  The  Produce 
of  the  Dairy,  Glasgow,  1888,  should  be  also  con- 
sulted. W.  D.  H. 

MILK  SUGAR  v.  Sugar. 

MILLET  OIL.  Appears  to  contain  an  acid 
CisH-i^Oj.  On  fusion  with  potash  oil  of  millet 
yields  acetic  and  lauric  acids.  On  distillation 
it  yields  an  acid  a,H,„0,  or  C.^H.^O,  (216°-220°). 
Oxidation  by  KMnO,  forms  an  hcxoic  acid 
C^H,,0.,,  and  two  oxy-acids  C,,H,,(On),,0,  [60''], 
and  oxy-hexoic  acid  [108'],  which  yields  an 
acetyl  derivative  C,H,,(0Ac).C0.,H  [71°]  (Kass- 
ner,  Ar.  Ph.  [3]  25,'l081). 

MILLON'S  REAGENT.  A  solution  of  mer- 
curic nitrate  containing  nitrous  acid,  prepared 
by  dissolving  mercury  (1  pt.)  in  HNO^  (1  pt.) 
diluted  with  water  (4.\  pts.).  It  gives  a  red 
coagulum  when  warmed  with  albumen  (Millon, 
A.  T2.  349). 

MINERAL  ACIDS.  A  term  sometimes  ap- 
plied to  acids  formed  of  elements  other  than 
carbon.  The  term  is  chiefly  applied  to  the 
stronger  commonly  used  acids,  sulphuric,  nitric, 
and  hvdrochloric. 

MINERALOGICAL  CHEMISTRY.  Minera- 
logical  chemistry  is  that  part  of  chemistry  which 
relates  to  the  mineral  products  of  nature ;  it  is 
also  a  part  of  mineralogy,  the  science  wdiich 
treats,  not  only  of  the  chemical  characters  of 
these  products,  but  also  of  their  physical  and 
geometrical  characters,  of  their  modes  and 
places  of  occurrence,  and  of  their  classitication. 

Mineral  products,  as  they  are  found  in 
nature,  frequently  retain  much  the  same  cha- 
racter over  a  considerable  extent  of  country 
and  sometimes  for  a  considerable  depth ;  to 
such  a  product  the  term  rock  is  applied,  and  to 
each  kind  of  rock  is  given  a  special  name. 
Mineral  products  are  either  simple  or  mixed. 
When  simple  they  cannot  be  resolved,  by  mecha- 
nical or  optical  means,  into  matter  presenting 
different  characters  ;  simple  mineral  products 
are  briefly  designated  as  minerals.  Bocks  are 
almost  always  mixed  products.  Generally  the 
presence  of  different  substances  is  obvious  to 
the  unaided  eye,  and  the  constituents  can  bo 
readily  separated  from  each  other  by  mechanical 
means.  From  the  rock  termed  granite,  for  ex- 
ample, may  be  got  at  least  three  kinds  of  matter  : 
firstly,  a  substance  yielding  rhomboidal  frag- 
ments when  broken  {felspar)  ;  secondly,  a  glassy 
substiuicc    yielding    only  irregular  fractures 
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(quartz) ;  and  thirdly,  a  substance  which  may 
readily  be  split  into  very  thin  plates  (mica).  By 
no  mechanical  process  can  these  substances  be 
resolved  into  others  having  different  characters; 
hence  they  are  termed  minerals ;  and  as  they 
present  manifold  differences  from  each  other 
they  have  received  distinctive  names.  Some- 
times the  composite  nature  of  a  rock  is  not  evi- 
dent until  a  slice,  made  sufficiently  thin  to  be 
transparent,  is  examined  with  a  microscope. 
Or,  again,  a  rock,  as  for  example  marble,  may 
consist  wholly  of  a  single  kind  of  matter. 

All  simple  minerals  having  the  same  essen- 
tial characters  are  said  to  belong  to  the  same 
species ;  those  belonging  to  the  same  species 
xnay  likewise  have  one  or  more  unessential,  yet 
more  or  less  important,  characters  in  common, 
arid  are  then  said  to  constitute  a  variety  of  that 
epecies. 

It  is  the  province  of  the  mineralogist  to  dis- 
cover what  characters  are  presented  by  minerals, 
to  name  the  characters,  to  determine  their  rela- 
tive importance,  to  name  the  species  and  their 
varieties,  to  classify  the  species,  and  so  on. 
Such  a  study  of  minerals  must  have  been  in 
progress  since  the  earliest  times.  Even  before 
$00  B.C.  the  study  was  so  far  advanced  that 
minerals  were  classified  as  metals  {i.e.  those 
having  a  metallic  lustre),  stones,  and  earths  ; 
the  characters  then  recognised  as  pertaining  to 
stones,  and  used  in  their  discrimination,  were 
succinctly  referred  to  by  Theophrastus  as  fol- 
lows:— 

'There  are  In  stones  of  different  kinds  many  peculiar 
qualities,  of  which  colour, transparency,  briglitness,  density, 
hardness,  and  the  Jilie  are  frequent,  though  other  more 
remarkable  properties  are  not  so  common.  But  besides 
tlicse  qualities  tliere  are  others ;  such  as  their  acting  upon 
otiier  bodies,  or  being  subject  or  not  subject  to  be  acted 
upon  by  them.  Some  are  fusible,  others  will  never  liquefy 
in  the  fire ;  some  may  be  calcined,  others  are  incombustible  ; 
to  which  it  may  be  added  that  in  the  action  of  fire  on  tliem 
tliey  show  also  many  other  differences.  Some,  as  amber, 
have  an  attractive  quality.  Otliers  serve  for  the  trial  of 
metals,  as  the  Lydian  stone.  But  tlie  most  known  and 
general  properties  of  stones  are  their  several  fitnesses  for 
tlie  various  kinds  of  work  :  some  of  them  are  proper  for 
engraving  on  ;  otliers  may  be  sliaped  by  the  turner's  tools  ; 
others  may  be  cut  or  sawn  ;  some  also  tliere  are  wliicli  no 
iron  instruments  will  touch,  and  others  which  can  with 
difficulty,  or  scarcely  at  all,  be  cut  by  them.' 

In  this  way  it  was  possible  even  for  the  Ancients, 
without  any  knowledge  of  either  crystalline  form 
or  chemical  composition,  to  determine  more  or 
less  satisfactorily  the  species  met  with  in  the 
mineral  kingdom. 

The  definition  and  classification  of  species 
by  means  of  what  have  been  termed  '  external 
characters '  (such  as  crystalline  form,  cleavage, 
density,  hardness,  colour,  lustre,  &c.) — i.e.  cha- 
racters which  can  be  determined  without  in- 
volving a  total  change  of  the  characters  of  the 
mineral — had  been  found  so  far  satisfactory 
that  the  external  characters  were  used  both  for 
the  definition  and  classification  of  the  species 
by  the  best  mineralogists  even  so  lately  as  the 
early  part  of  the  present  century.  The  most 
important  of  the  external  characters  is  now 
recognised  to  be  the  crystalline  form.  It  was 
shown  in  the  year  1772  that  all  the  crystalline 
forms  of  the  same  substance,  whether  the  sub- 
stance is  natural  or  artificial,  are  so  closely 
related  to  each  other  that  they  are  derivable  by 
simple  laws  from  a  single  form ;  and  it  has 


since  been  proved  that  the  whole  series  of  cryg. 
talline  forms  of  the  same  substance  can  be  de- 
fined by  means  of  numerical  values  which  fix 
the  shape  of  one  of  its  forms ;  hence  the  limita- 
tion of  each  species  to  specimens  which  can  be 
referred  to  one  fundamental  crystalline  form 
became  a  necessity  (v.  Cbystai;jj;sa.tion,  vol.  ii, 
p.  278). 

The  recognition  of  chemical  elements  and 
chemical  compounds,  and  of  the  constancy  of 
the  proportion  of  the  elements  in  each  com- 
pound, the  setting  forth  of  the  atomic  theory  and 
chemical  formulas,  and  the  development  of 
analytical  methods,  had  great  influence  on  the 
advance  of  mineralogy.  When  the  specimens 
belonging  to  a  species  which  had  been  defined 
by  means  of  external  characters  were  subjected 
to  chemical  analysis,  it  was  discovered  that  in 
m-any  cases  there  was  a  large  variation  in  the 
proportion,  and  even  in  the  nature,  of  the  con- 
stituent chemical  elements.  For  a  time  it  was 
supposed  that,  while  some  substanceshave  agreat 
tendency  to  crystallise,  others  are  comparatively 
inert ;  that,  for  example,  the  crystalline  form  of 
dolomite  (carbonate  of  calcium  and  magnesium) 
is  due  entirely  to  the  crystallising  power  of  the 
carbonate  of  calcium,  and  that  the  carbonate  of 
magnesium  is  either  a  mere  inactive  inclusion, 
or  so  feeble  a  crystalliser  as  to  be  completely 
overpowered  by  the  carbonate  of  calcium.  The 
explanation  of  these  variations  of  chemical 
composition  within  species,  as  defined  by  means 
of  the  external  characters,  was  eventually  fur- 
nished by  the  principle  of  Isomorphism  (q.  v.) ; 
and  it  then  became  possible  to  define  a  species 
by  means  of  a  combination  of  only  two  characters 
— chemical  composition  and  crystalline  form. 
In  other  words,  it  was  found  that  all  specimens 
which  can  be  referred  to  the  same  fundamental 
crystalline  form  and  to  the  same  chemical  type 
have  all  other  essential  characters  in  common, 
though  they  may  differ  in  the  less  important 
ones,  such  as  colour  or  transparency.  For 
example,  if  the  forms  of  crystals  can  be  referred 
to  the  same  fundamental  figure,  the  differences 
of  crystalline  development  are  themselves  un- 
essential ;  hence  the  substances  popularly 
known  as  dogtooth-spar  and  nailhcad-spar, 
which  can  be  crystallographically  referred  to  the 
same  rhombohedron,  and  chemically  are  car- 
bonate of  calcium,  are  regarded  as  varieties  of 
the  species  calcite,  which  includes  all  specimens 
having  these  two  fundamental  characters  in 
common.  Similarly,  colour  is  another  unes- 
sential character :  the  specimens  belonging  to 
the  species  fluor,  for  instance,  show  a  remark- 
able variation  in  colour.  In  some  cases  a  variety 
characterised  by  a  particular  colour  receives  a 
distinctive  name  ;  emerald  and  aquamarine,  for 
example,  are  respectively  dark-green  and  light 
bluish-green  varieties  of  the  species  beryl.  It 
is  very  seldom,  however,  that  varieties  are  really 
worthy  of  being  distinguished  by  special  names, 
and  in  almost  every  species  the  transition  from 
one  variety  to  another  is  so  gradual  that  it  is 
often  impracticable  to  decide  on  the  single 
variety  to  which  a  specimen  may  be  satisfactorily 
referred.  On  the  other  hand  there  are  specimens 
which,  though  chemically  carbonate  of  calcium, 
can  all  be  referred  to  a  single  fundamental 
crystalline  form  quite  distinct  from  that  of 
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calcitc.  They  are  therefore  regarded  as  be- 
lun;^iiig  to  a  distinct  species  and  are  grouped 
together  under  the  name  of  ararjonitc.  That 
Buoli  a  separation  is  a  legitimate  one  is  shown 
by  the  fact  that  the  two  species,  as  thus  defined, 
differ  in  other  important  characters,  such  as 
cleavage,  hardness,  specific  gravity,  optical  con- 
stants, ttc.  Hence  the  clicmical  compound 
calcium  carbonate  is  said  to  be  dimorphous; 
but,  as  already  indicated,  the  difference  between 
the  two  kinds  of  substance  is  much  rnore  than 
one  of  form.  Titanic  oxide,  again,  is  met  with  in 
nature  as  three  different  kinds  of  substance,  each 
J)  resenting  its  awn  set  of  characters ;  they  are 
necessarily  to  be  regarded  a,s  distioct  species,  and 
luive  received  the  specific  names  riitile,  anatare, 
and  bivokite  :  titanic  oxide  is  said  to  be  tri- 
viiirpliotis.  The  variety  of  chemical  composition 
among  specimens  regarded  as  belonging  to  a 
single  mineral  species,  and  which  is  explicable 
on  the  above-mentioned  principle  of  isomorphism, 
is  well  illustrated  by  the  results  of  analyses  of 
specimens  of  ietrahcdrite  (or  greij  copper  ore). 
The  crystals  of  this  mineral  belong  to  the  cubic 
system  and  are  licmisymmetrically  developed, 
bring  all  closely  related  in  figure  to  the  regular 
tetrahedron  ;  chemically  they  can  be  referred  to 
the  general  formula  4IV'S.R"'.jS.,,  where  R"  in- 
cludes chiefly  Cu.,,  Fe,  Zn,  Ag,  and  Hg,  and  R'" 
includes  Sb,  As,  and  Bi.  The  composition  shows 
the  following  variations:  copper  15  to  42  p. c, 
iron  1  to  7,  zinc  0  to  7,  silver  0  to  31,  mercury  0 
to  17,  antimony  12  to  30,  arsenic  0  to  20, 
bismuth  0  to  Is  ;  a  few  of  the  varieties,  those 
containing  noteworthy  proportions  of  silver  or 
mercury,  for  instance,  have  been  distinguished  by 
special  names.  The  difficulty  of  deciding 
whether  a  mineral  product  is  to  be  regarded  as  a 
distinct  species  or  as  a  variety  of  another  species 
l)rcsents  itself  in  the  case  of  the  specimens  to 
wliich  the  name  of  icnnantite  has  been  given  ; 
crystallographically  they  show  the  same  rela- 
tionship to  the  regular  tetrahedron  which 
characterises  the  specimens  of  tetrahedrite,  and 
chemically  they  are  represented  by  the  same 
general  formula  4R''S.li"'.jS3 ;  they  are  distin- 
guished, however,  by  the  absence  of  antimony 
(and  bismuth) :  as  in  the  chemical  composition 
of  the  specimens  belonging  to  the  abovecrystallo- 
graphic  and  chemical  type  there  is  thus  a  sudden 
transition  from  12  p,c.  of  antimony  (generally 
accompanied  by  more  or  less  arsenic)  to  zero, 
the  specimens  of  tennantito  are  generally  re- 
garded as  entitled  to  rank  as  a  distinct  species. 
IsJiuiilarly  aragonite,  ivithcrite,  strontianite, 
and  ccnis^ite  belong  to  one  chemical  type 
11  'CO3,  and  are  almost  identical  in  their  funda- 
nieutalcrystalline  forms ;  for  the  several  minerals 
11"  is  essentially  Ca,  Ba,  Sr,  and  Pb:  they  are  re- 
garded as  distinct  species  because  in  nature  there 
is  found  no  gradual  transition  of  chemical  com- 
position. On  the  other  hand,  the  isomorphous 
vliombolicdral  carbonates  belonging  to  the  above 
ohemical  type  R'  CO3,  where  R"  is  Ca,  Mg,  Fe,  or 
Mn,  present  such  a  gradual  shading  into  each 
other,  both  chemically  and  physically,  thataper- 
fectdeiinitionof  speciesisimpossible.  Another  in- 
structive illustration  of  this  difficulty  is  furnished 
by  the  group  of  minerals  to  which  the  name 
qanivt  has  been  given.  The  garnets  crystallise 
ill  the  cubio  system,  and  in  their  forms  the  do- 


decaliedron  is  prominently  developed  ;  chemically 
they  are  represented  by  the  general  formula 
'6U"0.B,"'.fi.,.'A'ii'.0.,.  They  have  in  general  very 
similar  physical  characters,  though  they  differ 
considerably  both  in  colour  and  specific  gravity ; 
they  have  in  fact  every  claim  to  recognition  as  a 
natural  family  or  group.  But  the  differences  of 
chemical  composition  are  remarkable.  R"  and 
R'"  are  essentially,  for  grossularite,  Ca  and  Al ; 
iox  pyrope,  Mg  and  Al ;  for  almandite,  Fe"  and 
Al  ;  for  spcssurtite,  Mn  and  Al ;  for  andradite, 
Ca  and  Fe'";  for  brcdbirgile,  Ca,  Mg,  and  Fe'"  ; 
for  uvarovite,  Ca  and  Cr.  As  the  above  kinds  of 
garnet  are  connected  by  various  transitions,  it 
may  easily  be  imagined  that  the  garnet  group 
presents  great  difficult}'  as  regards  the  definition 
of  its  species,  and  that  it  is  possible  to  introduce 
a  large  number  of  unnecessary  names  into  the 
science. 

There  are  other  natural  groups  or  families, 
however,  as  for  example,  the  augite,  hornblende, 
scapolite,  felspar,  mica,  chloriti',  and  tourmaline 
groups,  in  which  the  representation  of  the  chemi- 
cal composition  of  the  whole  group  by  a  single 
chemical  formula  presents  great  difficulties. 
Indeed,  the  formula'  which  are  employed  in 
mineral  chemistry  are  at  present  for  the  most 
part  empirical ;  constitutional  formulae,  such 
as  are  employed  in  organic  chemistry,  are 
almost  unknown.  Much  work  must  be  done 
before  we  obtain  a  real  insight  into  the  structuro 
of  the  more  complex  silicates.  For  attempts  in 
this  direction  the  student  may  refer  to  the  fol- 
lowing ; — 

Augites  and  Hornblendes  :  Tschermak's 
Mincralogische  Mitlhcilungcn,  1871.  17;  Neucs 
J.  M.  1,  43. 

Scapolitcs  :  Sitz.  W.  1883  [1st  part].  1142. 

Felspiars  :  ibid.  18G4  [1st  part].  50(5. 

Micas  :  ibid.  1878  [1st  part].  5  ;  Am.  S.  [3] 
38,  384. 

Clintonitcs:  Sitz.  W.  1878  [1st  part].  555. 

Tourmalines:  P.  139,  37!),  547. 

Silicates  in  general:  Z.  K.  17,25. 

Minerals  are  of  interest  to  the  chemist  as 
the  source  of  the  various  chemical  elements,  the 
characters  of  which,  and  of  their  combinations, 
it  is  his  province  to  study.  A  few  of  these  ele- 
ments are  found  in  the  uncombined  state,  no- 
tably carbon,  sulphur,  arsenic,  bismuth,  copper, 
silver,  gold,  and  platinum.  Some  are  present 
in  large  proportion  in  numerous  mineral  species, 
thelatler  themselves  plentifully  dispersed  through 
the  earth's  crust;  others  are  found  in  few  mineral 
species,  and  these  only  in  small  quantities  and 
in  few  localities. 

It  is  the  province  of  the  mineralogical  chemist 
to  determine  the  chemical  composition  of  each 
species  and  variety,  and  to  represent  it  by  means 
of  an  empirical  or  constitutional  formula.  A 
considerable  number  of  minerals  are  pui'e  or 
nearly  pure  chemical  compounds  of  simple  con- 
stitution, and  these  are  specially  interesting  to 
the  chemist,  as  they  often  furnish  him  with 
beautifully  crystallised  specimens  of  compounds 
which,  as  laboratory  products,  are  either  amor- 
phous or  are  obtained  as  minute  crystals  only 
with  much  expenditure  of  time  and  trouble ; 
among  such  compounds  we  may  especially  note 
the  sulphides  of  lead,  zinc,  copper,  iron,  anti- 
mony, and  arsenic ;  the  various  sulpharscnitea 
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and  sulpliantimonitos  ;  the  oxides  of  aluminium, 
iron,  titanium,  silicon,  and  tin ;  various  sili- 
cates ;  molybdate,  tungstate,  and  chromate,  of 
lead  ;  tungstate  of  calcium  ;  the  sulphates  and 
carbonates  of  calcium,  strontium,  barium,  and 
lead  ;  various  phosphates,  arsenates,  and  vana- 
dates, of  copper,  lead,  and  calcium. 

Time  and  energy  are  now  rarely  expended  in 
the  chemical  analysis  of  a  substance  unless  there 
is  something  extraordinary  in  its  external  cha- 
racters ;  and  it  is  by  means  of  these  characters 
that  it  is  possible  to  describe  for  future  recogni-. 
lion  the  substance  of  which  an  analysis  has 
been  made. 

Mineralogical  chemistry  deals,  too,  with  the 
classitication  of  all  the  chemical  compounds 
met  with  in  the  mineral  kingdom  ;  in  fact,  the 
arrangement  in  large  groups  is  now  generally 
based  on  chemical  composition,  though  the  defi- 
nition of  the  species  is  made  to  rest  also  on  the 
crystalline  form.  The  system  of  classification 
now  generally  adopted  is  as  follows  : — 

Division  I.  Native  elements  ;  metallic  and 
non-metallic. 

Division  II.  The  compounds  of  metals  with 
elements  of  the  arsenic  and  sulphur  groups,  viz. 
arsenides,  sulphides,  arseno-sulphides,  sulpho- 
salts ;  and  their  analogues. 

Division  III.  Chlorides ;  and  their  ana- 
logues. 

Division  IV.  Compounds  of  oxygen :  (a) 
oxides;  (b)  oxy-salts ;  namely,  (1)  carbonates, 
("2)  silicates  and  titanates,  (.3)  molybdates  and 
tungstates,  (4)  chromates  and  sulphates,  (5) 
borates,  (G)  nitrates,  and  (7)  phosphates,  arsen- 
ates, and  vanadates. 

Por  details  I'.  Groth's  TabcUarischc  Ucbcrsicht 
der  einfaclien  Mineralicn ;  Braunschweig,  1889. 

The  mineralogical  chemist  observes  the  re- 
actions of  minerals  with  various  reagents,  both 
in  the  wet  and  dry  way,  and  on  a  large  or  a  micro- 
scoijic  scale,  and  by  a  classitication  of  reactions 
he  provides  means  for  the  determination  of  the 
species  by  chemical  methods. 

To  the  mineralogical  chemist  is  further  as- 
signed the  most  important  task  of  discovering 
the  modes  in  which  the  various  chemical  com- 
pounds may  be  produced  artificially,  and  the 
investigation  of  the  processes  and  reactions  by 
which  these  chemical  compounds  have  been 
actually  produced  in  nature.  In  this  respect 
psmdomorphs  (i.e.  minerals  presenting  a  form 
characteristic  not  of  their  own  but  of  some  other 
substance)  are  of  great  value.  They  are  always 
results  of  chemical  change,  and  are  produced  in 
various  ways.  Some  are  merely  due  to  the  in- 
vestment of  a  substance  afterwards  removed 
from  beneath  the  crust;  these  have  been  termed 
cpimorplis.  For  example,  hollow,  well-defined 
scalenohedra  of  limonitc  (bydrated  ferric  oxide) 
are  met  with  ;  they  owe  their  form  to  crystals 
of  calcite  upon  which  the  limonite  has  been  de- 
posited. In  other  cases  the  original  mineral  is 
altered  throughout  its  mass,  and  suffers  a  loss 
of  a  chemical  constituent,  as  when  galena  (sul- 
phide of  lead)  is  found  with  the  form  of  anglesite 
(sulphate  of  lead).  Or,  again,  there  has  been 
an  addition  of  a  chemical  constituent ;  as  when 
chcssylite  (a  hydrated  carbonate  of  copper)  is 
found  with  the  form  of  dinrlk  (oxide  of  copper). 
Or,  again,  there  has  been  an  exchange  of  chemi- 


cal constituents  ;  as  when  galena  is  found  with 
the  form  oi  pyromorphite  (phosphate  and  chlor- 
ide of  lead),  or  calcite  with  the  form  of  gypsum. 
Sometimes  there  is  a  complete  exchange  of 
material  without  loss  of  form  ;  as  when  copper 
is  found  with  the  form  of  aragonite.  Pseudo- 
morphs  illustrate  the  decomposing  influences  to 
which  many  minerals  have  been  subjected,  and 
throw  valuable  light  on  the  order  of  succession 
in  which,  and  the  conditions  under  which,  par- 
ticular minerals  have  been  formed  and  deposited- 
and  in  furnishing  sure  proofs  of  conversions 
which  we  cannot  hope  to  effect  in  the  laboratory, 
they  afford  a  knowledge  of  facts  which  can  be 
arrived  at  in  no  other  way. 

The  following  works,  relative  to  the  artificial 
production  of  substances  met  with  as  minerals, 
may  be  consulted  : — 

Fuchs,  Die  kilnsllichdargestclltenMincralieii, 
Haarlem,  1872. 

Daubree,  Etudes  syntliUigucs  de  giologie  ex- 
pirimentale,  Paris,  1879. 

Fouqu6  a.  L6vy,  Synthise  des  miniraux  ct 
dcs  rochcs,  Paris,  1882. 

Bourgeois,  Reproduction  ariificiclle  dcs  Mind- 
raitx,  Paris,  1884.  L,  F. 

MINT.  The  oil  of  spear  mint  {Mentha  vi.ri- 
dis)  contains  C,„H,jO  (225°),  S.G.  -952,  and  a 
terpene  (Gladstone,  /.  1863,  548 ;  cf.  Kane,  A. 
32,  286). 

Peppermint  v.  Menthol. 

MOCHYLIC  ALCOHOL  C,,H„.0.  [234°].  Pre- 
sent in  bird-lime  as  mochyl  palmitate  C^H,/)., 
(Divers  a.  Kawakita,  C.  J.  53,  274).  Slender 
lustrous  prisms;  insol.  water,  v.  si.  sol.  petro- 
leum-ether, V.  sol.  ether,  m.  sol.  alcohol.  Dis- 
solves like  birdlime  in  cone.  H^SO,  with  a  red 
colour.  Heated  with  palmitic  acid  in  sealed 
tubes  to  160°  a  substance  very  similar  to  bird- 
lime is  obtained.  Yields  on  distillation  a  hydro- 
carbon C..,.Hm. 

MOLECULAK  CONSTITUTION  OF  BODIES, 
THEORIES  OF.  The  theory  of  the  mole- 
cular constitution  of  matter  now  univer- 
sally accep)ted  was  held  long  before  any  crucial 
proof  was  given  of  its  necessity.  For  though 
such  phenomena  as  the  enormous  changes  in 
volume  which  take  place  when  a  gas  condenses 
to  a  liquid  point  most  strongly  to  some  such 
view,  they  cannot  be  held  to  be  conclusive,  un- 
less it  is  considered  axiomatic  that  a  perfectly 
homogeneous  structure  is  incapable  of  dilatation 
or  contraction.  The  first  attempt  to  give  more 
elaborate  reasoning  in  favour  of  the  molecular 
theory  of  the  constitution  of  matter  seems  to 
have  been  made  by  Cauchy,  and  was  founded 
upon  the  dispersion  which  light  experiences 
when  it  passes  through  transparent  bodies. 
Since  the  velocity  of  light  when  passing  through 
such  bodies  depends  upon  the  wave-length  of 
the  light,  and  also  on  the  nature  of  the  body, 
Cauchy  argued,  that  since  a  velocity  is  not  of 
the  same  dimensions  as  a  length,  the  velocity 
cannot  depend  upon  the  wave-length  absolutely, 
but  must  depend  merely  upon  its  ratio  to  some 
other  length  ;  now  the  only  length  available  is 
one  derived  from  the  body  itself,  and  since  the 
dispersion  does  not  depend  upon  the  dimensions 
of  the  transparent  body,  this  length  must  be  one 
intrinsic  to  the  body;  the  body  therefore  can- 
not be  homogeneous  and  without  structure  ot 
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tlioro  would  be  no  such  length  available  ;  the 
bully  must  therefore  be  coarse-grained.  This 
.reasoning,  however,  is  not  quite  conclusive,  for 
ligiit  of  different  wave-lengths  has  different 
times  of  vibration,  and  the  phenomenon  o£  dis- 
yorsion  might  be  exijectei  if  there  were  any 
tinie  connected  with  the  structure  of  the  body 
which  could  come  into  comparison  with  the 
tin^o  of  \ibration  of  the  light.  Dispersion  proves 
tluit  the  transparent  body  is  coarse-grained, 
cither  with  respect  to  space  or  time,  but  does 
not  prove  that  it  is  necessarily  coarse-grained 
with  regard  to  space  on  a  scale  comparable  with 
t'.ie  wave-length  of  light.  In  fact,  in  the  theories 
which  have  boon  put  forward  to  explain  disper- 
sion, this  phenomenon  is  made  to  depend  upon 
the  ratio  of  the  time  of  vibration  of  light  to 
some  time  of  vibration  of  the  molecules  of 
the  system.  A  less  ambiguous  proof  of  the 
molecular  structure  of  gases  was  given  by 
Osborne  Eeynolds  in  his  paper  '  Some  Dimen- 
sional Properties  of  Matter  in  the  Gaseous 
State  '  {T.  1879).  This  proof  was  founded  on  the 
phenomenon  called  the  '  thermal  effusion  '  of 
gasos.  This  phenomenon,  is  of  the  following 
liind  :  — If  we  liave  a  vessel  divided  into  two  por- 
tions by  a  porous  diaphragm,  say  of  stucco  or 
lui'crscliaum,  and  the  gas  on  one  side  of  the  dia- 
l)lu'agm  is  kept  at  a  different  temperature  from 
that  on  the  other  side,  it  is  found  that,  in  order 
to  prevent  the  gas  flowing  from  the  cold  to  the 
hot  side  of  the  diaphragm,  the  pressure  of  the 
gas  on  the  hot  side  must  be  greater  than  that  on 
the  cold  side,  and  that  the  difference  of  pressure 
rcijuired  to  prevent  the  ffow  obeys  different  laws 
according  as  the  gas  is  dense  or  rare.  If  the 
gas  is  dense,  this  difference  of  pressure  varies 
inversely  as  the  density  of  the  gas,  while  if  the 
gas  is  rare,  the  difference  of  pressure  varies 
directly  as  tlie  density.  Eeynolds  found  that 
tlie  density  of  the  gas  at  which  the  law  changed 
from  one  form  to  the  other  depended  upon  the 
(iiieness  of  the  pores  of  the  diaphragm  ;  the 
liner  the  pores,  the  greater  was  the  density  at 
which  the  law  changed.  Thus,  since  the  law 
connecting  the  difference  of  pressure  with  the 
density  depends  upon  the  diameter  of  the  pores 
of  the  diaphragm,  there  must  be  some  length  in 
the  gas  with  which  this  diameter  of  the  pores 
can  como  into  comparison;  the  gas  must  there- 
fore have  structure,  and  since  the  density  of  the 
gas  when  the  law  changes  is  greater  for  small 
pores  than  for  large  ones,  the  structure  of  the 
gas  must  be  finer  at  great  densities  than  at  low 
ones.  The  investigations  of  Sir  William  Thom- 
son (Pop)dar  Lectures  and  Addresses),  Lo- 
schmidt,  and  others,  have  gone  further  than  this, 
and  have  not  merely  furnished  proofs  that 
matter  has  structure,  but  have  given  limits  be- 
low which  the  coarse-grainedness  of  matter 
cannot  lie.  These  investigations  are  founded 
on  considerations  about  surface-tension,  the 
difference  of  potential  which  occurs  when  two 
r.^rtals  are  put  in  metallic  connexion,  the 
(imount  of  polarisation  at  the  surface  of  an  elec- 
ii'ode  and  an  electrolyte,  the  viscosity,  the  dif- 
fusion, and  the  conductivity  for  heat,  of  gases. 
It  will  bo  suHicient  for  us  to  show  how  one  of 
these  leads  to  a  limit  for  the  dimensions  of 
molecular  structure,  and  we  will  take  the  one 
depending  on  the  sarface-tonsion.    The  surface- 


tension  of  a  film  of  liquid  is  not  likely  to  alter 
until  the  thickness  of  the  film  falls  below  tho 
distance  at  which  one  molecule  ceases  to  exert 
an  appreciable  influence  on  another,  for  it  is 
only  the  molecules  within  a  film  of  this  thick- 
ness which  can  exert  any  influence  on  those  at 
the  surface  ;  so  that  if  we  can  find  a  limit  to  the 
thickness  of  a  film  which  possesses  an  unaltered 
surface-tension,  we  shall  have  a  quantity  com- 
parable with  the  distance  up  to  which  one  mole- 
cule exerts  an  appreciable  effect  on  another. 
When  a  film  is  stretched,  work  is  done  on  it 
against  surface-tension,  and  this  work  is  stored 
up  in  the  film,  so  that  if  the  surface-tension 
were  the  same  for  an  infinitely  thin  film  as  for 
one  of  finite  thickness,  an  infinite  amount  of 
work  could  be  stored  up  in  the  film.  But  tho 
greatest  amount  of  energy  which  can  be  stored 
up  in,  say,  a  gram  of  water  must  be  less  than 
the  amount  required  to  separate  the  molecules 
to  such  a  distance  that  they  no  longer  exert  any 
influence  on  each  other ;  but  this  is  exactly 
what  is  done  when  the  water  is  vaporised,  so 
that  the  greatest  amount  of  energy  which  can  be 
stored  up  in  a  gram  of  water  is  less  than  the 
amount  required  to  convert  it  into  steam.  To 
convert  one  gram  of  water  at  15°  into  steam 
requires  the  expenditure  of  621  x  4'2  x  lO'ergs. 
If  T  be  the  surface-tension  of  water,  and  if  the 
gram  of  water  is  stretched  into  a  thin  film 
whose  thickness  is  a',  the  work  done  in  stretch- 

ing  it  is  — ,  but  this  is  not  all  the  energy  which 

X 

is  communicated  to  the  film,  for,  unless  heat  is 
supplied  to  the  film  as  it  stretches,  it  will  cool  ; 
the  amount  of  heat  which  must  be  supplied  to  the 
fihn,  when  measured  in  mechanical  units,  is  about 
half  the  work  done  in  stretching  the  film,  so  that 
the  total  energy  communicated  to  the  film  is 
3T 

— ;  this  must  be  less  than  the  work  required 

X 

ST 

to  vaporise  the  film,  so  that  —  must  be  less 

X 

than  53G  x  4-2  x  10',  or  putting  Tat  15=  equal  to 
7-1,  X  cannot  be  less  than  8-5  x  10"°  cm.,  that  is, 
a  thickness  of  10'"  cm.  must  be  comparable  with 
the  range  of  molecular  action  of  the  water  mole- 
cules. 

Quincke  (P.  137,  402)  investigated  the  range 
of  molecular  forces,  by  finding  the  thickness  of 
a  silver  film  which  when  deposited  on  glass 
just  began  to  alter  the  capillary  ascent  or  de- 
pression of  water  in  contact  with  the  glass.  The 
results  of  this,  and  other  investigations  with  a 
similar  object,  are  summarised  in  the  following 
extract  from  a  paper  by  Eiicker  (C.  J.  Trans. 
1888.  260)  :— 

Tabic  of  properties  of  thin  films  and  of  mole- 
cular  magnitudes. 

Thickness  of  film  --=  118  x  10"'  cm. 

Superior  limit  to  the  radius  of  molecular 
action,  deduced  from  Plateau's  experiments 
[Statiqiie  des  JJqnidcs,  1873,  i.  210)  on  theprcs- 
sure  of  a  soap-bubble,  by  using  Rfaxweirs 
theory  that  the  surface-tension  first  diminishes 
when  the  thickness  of  the  film  equals  the  range 
of  molecular  action,  96  x  10'"  — 45  >  10''. 

Between  these  limits  the  thickness  of  a  film 
begins  to  be  unstable,  that  is,  the  surface-tension 
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beginstodiminish.  Hence  the  radius  of  molecular 
action  must  be  <  96  x  10  '  and  >  22  x  10"'  cm. 
60  X  10-'  cm. 
Value  of  the  range  of  molecular  action  de- 
duced by  Quincke  (P.  137, 402)  from  experiments 
on  capillary  elevation. 

12  X  10"'  cm. 
Average  thickness  of  black  soap  films,  measured 
by  two  independent  methods. 
As  the  tension  of  a  black  film  is  equal  to 
that  of  a  thick  film,  the  surface-tension,  which 
begins  to  diminish  at  50  x  10"'  cm.,  must  increase 
again,  and  reach  its  original  value  at  12  x  10"' 
cm.  This  is  also  about  the  thickness  below 
which,  according  to  O.  Wiener  {W.  31,  629),  a 
thin  silver  plate  will  no  longer  produce  the  same 
effect  on  the  phase  of  reflected  light  as  a  thick 
silver  plate  would  do. 

10-5  x  10-'  cm. 
Thickness  of  the  permanent  water-fi-'m  ob- 
served by  Bunsen  {W.  24,  322)  on  unwashed 
glass  at  a  temperature  (23°  C.)  at  which  the 
vapour  pressure  of  water  is  small. 

4'x  iT'  to  8  X  10~'^cin7 
Average  distance  from  centre  to  nearest 
centre  of  molecules  in  gases  under  standard 
conditions,  calculated  by  Meyer  {Die  Icinctische 
Thcorie  der  Gasc). 

3  X  10-'  cm. 
Thickness  of  metal  films  required  to  polarise 
platinum  completely  (Oberbeck,  IF.  31,  331). 
10  '  t(r2ir lO-'^^m^ 
Thickness  of  electric  double  layer,  according 
to  Oberbeck  and  Falck  (W.  21, 157). 

2  X  10-*  cm. 
Smallest  thickness  of  silver  which  affects  the 
phase  of  reflected  light  (Wiener,  I.e.). 

1-4  xlO-»  tol.-l^'lO-«cnir 
Diameter  of  gaseous  hydrogen  molecule. 

V^IO-"  -  2  xTO^"  c7£ 
This  is  given  by  combining  (1)  the  specific 
inductive  capacity  and  coefficient  of  viscosity ; 
(2)  the  refractive  index  and  coefficient  of  diffu- 
sion ;  (3)  the  law  of  expansion  and  the  thermal 
conductivity. 

Average  distance  between  centre  of  molecules 
supposed  arranged  uniformly  in  liquids  and 
solids  according  to  Thomson. 

2xT()-»  em." 
Inferior  limit  to  the  diameter  of  a  gaseous 
molecule  according  to  Thomson.    These  results 
may  be  shortly  summed  up  as  follows  ; — 


10-'  cm. 
llSxl  I 

96-45  \ 


60 
12 


10-5 


4-3 


Superior  limit  to  range  of 

molecular  action. 
Range  of  unstable  thickness 

begins. 

Superior  limit  to  range  of 

molecular  action. 
Magnitude    of    range  of 

molecular  action. 
Range  of  unstable  thickness 

ends. 

Action  of  silver  -  film  on 
pliase  of  reflected  light 
alters. 

Thickness  of  permanent 
water-film  on  glass  at  23°. 

Mean  distance  between 
centres  of  nearest  molc- 
cidcs  in  gases  at  700  mm. 
and  0°  C. 


1  Plateau. 
)  Maxwell. 
1  Reinold  and 
J"  Riicker. 

I  riateau. 

j-  Quincke. 
)  Reinold  and 
)  Rucker. 

Wiener. 
Bunsen, 


0.  Meyer. 


10''  cm. 
3-1  I 

1-0-02  I 

•2  { 

•14-11  I 

■07 --02 
•02 


Thickness  of  metal -films 
which  polarise  platinum. 

Thickness  of  electric  double 
layer. 

Smallest  appreciable  thick- 
ness of  silver-film. 

Diameter  of  gaseous  hydro- 
gen molecule. 

Mean  distance  between 
centres  of  nearest  liquid 
molecules. 

Inferior  limit  to  diameter  of 
gaseous  molecule. 


■  Oberbeck. 

Lippmann  and 
Oberbeck. 

■  Wiener. 

Exner. 

■  0.  Meyer. 
VauderWaals. 

■  W.  Thomson. 


■  W.  Thomson. 


Having  obtained  some  idea  of  the  coarseness 
of  the  structure  of  matter,  we  shall  now  consider 
various  theories  of  that  structure.  In  order  to 
see  what  has  been  explained  by  these  theories, 
and  what  remains  to  be  explained,  let  us  enume- 
rate the  most  important  properties  of  matter  in 
that  state  of  aggregation  when  the  properties 
are  the  most  simple,  i.e.  the  state  of  a  so-called 
'  perfect '  gas. 

1.  The  relation  between  pressure,  density,  and 
temperature  is  expressed  by  the  laws  of  Boyle 
and  Charles,  p.=  k  p  6,  when  j)  is  the  pressure, 
p  the  density,  and  6  the  absolute  temperature  of 
the  gas,  and  «  is  a  quantity  which  remains  con- 
stant for  the  same  gas.  For  different  gases  k  is 
inversely  proportional  to  theircombining  weights. 
In  all  such  gases  there  is  the  same  number  of 
molecules  in  unit  volume,  provided  the  pressure 
and  temperature  are  the  same. 

2.  The  gases  possess  viscosity.  The  coeffi- 
cient of  viscosity  (unless  the  density  is  very 
greatly  reduced)  is  independent  of  the  density, 
but  depends  upon  the  temperature.  The  most 
recent  experiments  show  that  the  viscosity  varies 
as  the  two-third  power  of  the  absolute  teaipera- 
ture  (Barus,  Bulletin  of  the  U.  S.  Geological 
Survey,  No.  54,  1889). 

3.  The  gases  conduct  heat  with  a  facility  de- 
pending on  the  temperature. 

4.  They  diff'use  into  each  other  with  a 
rapidity  depending  upon  the  density  and  the 
temperature. 

5.  They  possess  specific  heats  of  various 
kinds,  the  ratio  of  the  specific  heat  under  con- 
stant pressure  to  that  under  constant  volume 
being  1^4  for  most  gases. 

6.  They  exhibit  phenomena  of  the  type  of 
those  which  occur  in  the  radiometer. 

7.  When  they  are  raised  to  a  high  tempera- 
ture they  become  luminous,  and  give  out  rays  of 
definite  periods,  the  periods  being  independent 
of  the  temperature.  They  absorb  light  of  the 
same  periods  as  those  they  give  out  when  hot. 

8.  They  possess  very  difl'erent  electrical  pro- 
perties. For  low  difl'erences  of  potential  they 
insulate  almost  perfectly  ;  but  when  the  electric 
intensity  is  raised  sufficiently  a  spark  passes 
through  them,  and  the  electricity  is  discharged. 

9.  The  various  gases  exhibit  very  different 
chemical  properties. 

According  to  the  kinetic  theory  of  gases  a 
gas  consists  of  a  great  number  of  small  particles 
called  molecules,  moving  about  with  great  velo- 
city in  all  directions,  but  continually  either 
striking  against  each  other,  or  coming  so  near 
together  that  they  exert  forces  on  each  other 
which  produce  effects  somewhat  similar  to  those 
produced  by  the  collision  of  two  elastic  balls. 
This  theory  has  been  shown  by  Maxwell  and 
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Clausius  (Maxwell's  Theory  of  Heat ;  0.  E. 
Meyer's  Die  kinctische  Thcorie  der  Gase)  to  be 
Bullicient  to  explain  all  those  properties  of  gases 
included  under  (1).  These  properties  are  inde- 
pendent of  the  nature  of  the  molecule,  and  of 
the  exact  way  in  which  two  molecules  act  upon 
each  other.  They  could  be  deduced  equally 
well  whether  we  supposed  the  molecules  to  be 
hard  elastic  spheres,  or  systems  attracting  or 
repelling  each  other  when  they  come  near  to- 
gether, or  vortex  ring!!.  When  we  consider  other 
properties  besides  those  included  in  (1),  we  find 
the  explanation  less  satisfactory.  The  theory 
gives  an  explanation  of  the  viscosity,  diffusion, 
and  conduction  of  heat ;  but  the  exact  way  in 
which  these  properties  vary  with  the  temperature 
depends  upon  the  nature  of  the  action  between 
the  molecules.  Two  cases  have  been  worked  out 
by  Maxwell.  In  the  first  case  the  molecules 
were  supposed  to  be  hard,  perfectly  elastic 
spheres,  and  which  only  acted  upon  other  mole- 
cules when  in  collision  with  them.  According 
to  this  hypothesis,  the  coefficient  of  viscosity 
would  be  proportional  to  the  square  root  of  the 
absolute  temperature.  The  other  case  which 
has  been  worked  out  by  Maxwell  is  that  in 
which  the  molecules  are  regarded  as  systems 
repelling  each  other  with  forces  which  vary  in- 
versely as  the  fifth  power  of  the  distance  be- 
tween them.  According  to  this  hypothesis,  the 
coefficient  of  viscosity  would  be  proportional  to 
the  absolute  temperature.  The  experiments  of 
Barus  {I.e.)  and  others  show  that  the  coefficient 
of  viscosity  obeys  neither  of  these  laws,  but 
varies  more  quickly  with  the  temperature  than 
the  result  obtained  on  the  first  hypothesis,  and 
more  slowly  than  that  obtained  on  the  second. 
Neither  of  these  theories  of  the  action  of  one  mole- 
cule on  another  can  bo  the  true  one.  Sutherland 
(P.  M.  21,  113,  168),  by  considering  the  results  of 
Thomson  and  Joule's  experiments  on  the  cool- 
ing of  gases  passing  through  a  porous  plug, 
arrives  at  the  conclusion  that  the  force  between 
two  molecules  must  be  inversely  as  the  fourth 
power  of  the  distance  between  them.  The  value 
of  the  temperature-coeflicient  of  the  viscosity 
on  this  hypothesis  has  not,  however,  been  worked 
out. 

The  fact  that  the  ratio  of  the  specific  heat 
at  constant  pressure  to  the  specific  heat  at  con- 
stant volume  is  the  same  for  the  perfect  gases 
with  the  same  number  of  atoms  in  the  molecule 
has  not  been  explained  by  the  kinetic  theory, 
ftnd  in  fact  the  results  we  should  expect  from  the 
kinetic  theory  are  so  different  from  those  actu- 
ally observed  that  they  constitute  perhaps  the 
gravest  dilliculty  which  the  kinetic  theory  has 
yet  encountered.  The  results  to  which  the 
kinetic  theory  leads  are  easily  found.  Let  T„i 
be  the  total  kinetic  energy  of  the  molecules  in 
unit  mass,  3  the  ratio  of  this  to  the  energy  due 
to  the  translatory  motion  of  their  centres  of 
gravity,  7.)  the  pressure,  v  the  volume  of  unit 
mass,  and  8  the  absolute  temperature.  Then 
3 

Tia=  -0pv,  so  that  Ic  the  specific  heat  at  con- 


stant volume  will  equal  .    If  the 


of  work— p  (change  in  volume  for  one  de- 
gree)— is  done;  but  when  the  pressure  is  con- 
stant the  volume  is  proportional  to  the  absolute 
temperature;  so  that  the  change  in  volume  for 
one  degree  =  ?;/fl.  Thus,  if  kp  be  the  specific 
heat  at  constant  pressure,  then 

BO  that  /'""=?-  P  +  1 


or  if  the  ratio  of  the  specific  boats  bo  denoted  by  y 


7  =  1  +  -  ; 

S0 


■1  = 


.5 --37 


2  e 


pres- 


sure is  kept  constant,  then,  in  addition  to  the 
tnergy  spent  in  warming  the  gas,  an  amount 


3(7-1) 

Now  0  - 1  is  the  ratio  of  the  internal  energy 
of  the  molecules  to  that  due  to  the  motion  of 
translation  of  their  centres  of  gravity,  and  wo 
see  from  the  preceding  equation  that  this  de- 
pends only  upon  the  ratio  of  the  two  specific 
heats;  the  constancy  of  this  ratio  for  different 
gases  shows  that  the  proportion  which  the 
vibratory  energy  bears  to  the  energy  of  transla- 
tion must  be  the  same  for  all  such  gases,  so  that 
at  the  same  temperature  the  vibratory  energy  of 
all  these  gases  must  be  the  same.  Now  the  num- 
ber of  lines  visible  in  the  spectrum  of  the  various 
gases  is  very  dififerent,  and  we  should  therefore 
expect  the  gases  to  have  very  different  capacities 
for  vibratory  energy.  The  fact  that  it  is  not 
so  seems  to  indicate  that  the  vibratory  energy  is 
not  due,  at  any  rate  at  low  temperatures,  to 
those  quicker  modes  of  vibration  which  manifest 
themselves  as  light,  but  must  be  due  to  some 
other  modes  common  to  all  gases.  This  mode 
in  a  diatomic  gas  may,  possibly,  be  the  motion 
of  the  atoms  relatively  to  each  other  ;  and  this 
view  is  strengthened  by  the  fact  that  the  ratio  of 
the  vibratory  to  the  translatory  energy  in- 
creases with  the  number  of  atoms  in  the  mole- 
cule. Thus,  if  we  take  Dulong's  values  of  the 
ratio  of  the  specific  heats  for  hydrogen,  carbon 
dioxide,  nitrous  oxide,  and  ethylene,  the  values  of 
the  ratio  of  the  vibratory  energy  to  the  energy  of 
translation  are  respectively  -76,  I'l,  1-1,  and  2  ; 
thus,  for  these  gases  the  ratios  are  very  approxi- 
mately proportional  to  the  number  of  atoms  in 
the  molecule;  and  the  result  suggests  that  the 
vibratory  energy  at  these  low  temperatures  is 
that  of  the  atoms  in  the  molecule  relatively  to 
their  common  centre  of  gravity,  and  not  of  the 
quicker  modes  of  vibration  corresponding  to  tlie 
luminous  rays.  If  experiments  on  the  ratio  of 
the  specific  heats  could  be  made  at  temperatures 
high  enough  to  produce  luminosity  of  the  gas,  it 
is  possible  that  the  results  might  be  different 
from  those  made  at  lower  temperatures,  and  that 
they  might  be  found  to  vary  from  gas  to  gas. 

Theories  of  the  Constitution  of  the  31olccuJe. 
The  kinetic  theory  of  gases,  as  developed  by 
Clausius  and  Maxwell,  dealt  chiefly  with  the  be- 
haviour of  a  large  number  of  molecules,  and  said 
little  about  the  constitution  of  individual  mole- 
cules. Quite  recently,  however,  Sir  W.  Thomson 
{Lectures  on  Molecular  Dynamics  and  the  Wave 
Theory  of  Light)  and  Lindemann  {Ucbcr  Molc- 
kularphysik ;  Physikalisch.  Gcsellschaft.  Konigs- 
berg,  39  [1888])  have  discussed  the  properties 
of  a  molecule  consisting  of  a  number  of  spherical 


414 


MOLECULAR  COXSTiTUTION  OF  BODIES. 


shells,  one  inside  the  other,  each  shell  being  ' 
connected  to  the  one  next  it  by  an  elastic  spring. 
The  external  spherical  shell  is  supposed  to  be 
acted  on  by  the  ether,  or,  what  is  the  same  thing, 
by  a  periodic  force  whose  period  is  that  of  the 
vibrations  which  the  ether  is  transmitting.  We 
may  say  in  passing  that  many  of  the  results  ob- 
tained do  not  depend  upon  this  special  view  of 
the  construction  of  the  molecule,  but  would  be 
true  if  we  supposed  the  molecule  to  be  a  dy- 
namical system  whose  configuration  could  be 
fixed  by  n  co-ordinates,  that  is,  a  system  possess- 
ing n  degrees  of  ireedom.  The  behaviour  of 
such  systems  when  light  falls  upon  them  is 
investigated  in  the  papers  above  mentioned,  and 
expressions  are  obtained  for  the  refractive  index 
of  a  medium  consisting  of  molecules  of  this 
kind  for  light  of  any  period.  These  expressions 
explain  the  dispersion  of  light,  and  the  results 
deduced  from  them  agree  with  those  found  by 
experiment ;  they  also  explain  the  anomalous 
dispersion  of  the  rays  whose  periods  nearly  co- 
incide with  those  which  are  absorbed  by  the 
msdium — a  subject  which  was  investigated  ex- 
perimentally for  several  substances,  especially 
a  solution  of  fuchsine  in  alcohol,  by  Kundt  and 
Christoffel — the  periods  of  vibration  of  the  glow- 
ing gas  being  the  periods  of  vibration  of  the 
spherical  shells  which  constitute  the  molecule. 
The  nature  of  the  molecules  assumed  in  this 
theory  imposes  a  limit  to  the  amount  of  energy 
due  to  the  relative  motions  of  the  shells ;  for  it  is 
evident  that  the  amplitude  of  vibration  of  any 
shell  cannot  be  greater  than  the  difference  be- 
tween its  radius  and  that  of  a  neighbouring 
shell.  Thus,  on  Lindemann's  theory,  the  internal 
kinetic  energy  reaches  a  maximum,  and  when  it 
has  reached  this  maximum  any  further  exposure 
to  light  must  lead  to  an  increase  in  the  trans- 
latory  energy,  and  thus  to  an  increase  in  the 
temperature  of  the  system  made  up  of  such  mole- 
cules. 

Lindemann  explains  the  development  of  heat 
which  occurs  on  chemical  combination  by  the 
transference  of  the  internal  kinetic  enei'gy  into 
translatory  energy,  the  substances  after  com- 
bination possessing  less  internal  energy  than 
before,  the  heat  being  produced  by  a  loss  of 
kinetic  energy,  and  not,  as  in  the  ordinary  ex- 
planation, by  a  loss  of  the  potential  energy  of 
separation.  If  this  view  is  correct,  however,  the 
internal  kinetic  energy  must  in  certain  gases  be 
enormously  greater  than  the  translatory  energy; 
thus,  for  example,  in  the  combination  of  hy- 
drogen and  oxygen  enough  heat  is  produced  to 
raise  the  temperature  of  the  mixture  nearly 
20,000°  C. ;  and  even  assuming  that  after  com- 
bination there  is  no  internal  kinetic  energy,  the 
internal  kinetic  energy  before  combination  must 
be  about  70  times  the  translatory  energy.  It  is 
very  ditficult  to  see  how  this  can  be  reconciled 
with  the  value  found  by  experiment  for  the  ratio 
of  the  specitio  heat  at  constant  pressure  to  that  at 
constant  volume. 

According  to  Lindemann,  the  electric  pro- 
perties of  bodies  are  to  be  explained  by  internal 
kinetic  energy  due  to  vibrations  which  are  too 
quick  to  be  visible;  in  fact,  roughly  speaking, 
electricity  is  ultra-violet  light.  This  view  is 
open  to  many  difficulties,  one  of  wliich  is  that 
it  would  not  lead  us  to  expect  the  great  differ- 


ence that  exists  between  the  electrical  properties 
of  the  atom  and  the  molecule.  A  molecule 
seems  to  be  almost  electrically  neutral ;  thus  it 
is  impossible  to  communicate  a  charge  of  elec- 
tricity to  the  molecules  of  a  gas,  though  when 
the  molecule  is  split  up  into  atoms  it  exhibits 
most  energetic  electrical  properties.  .Karl  Pear- 
son {Proc.  London  Math.  Soc,  20,  38)  has  de- 
veloped a  theory  in  which  the  molecules  ar^ 
supposed  to  be  made  up  of  spheres  vibrating  in  an 
uncompressible  fluid  ;  he  obtains  results  similar 
to  those  of  Sir  W.  Thomson  and  Lindemann.  In 
fact,  as  we  said  before,  many  of  these  results  do 
not  depend  upon  the  nature  of  the  molecule, 
but  would  be  true  if  we  supposed  the  molecule 
to  be  a  dynamical  system  possessing  n  degrees 
of  freedom. 

Evidence  as  to  molecular  structure  af- 
forded by  the  spectra  of  bodies. — If  we  con- 
sider the  oscillations  of  a  dynamical  system 
possessing  ii  degrees  of  freedom,  we  find  that 
there  are  n  periods  of  vibration  given  by  the 
roots  of  a  determinantal  equation,  and  that  the 
relation  between  these  roots  depends  on  the 
nature  of  the  system;  a  system  could  be  con- 
structed having  n  periods  of  any  given  value. 
If,  however,  the  system  possesses  an  infinite 
number  of  degrees  of  freedom,  there  will  be  an 
infinite  number  of  periods,  but  the  periods  will 
be  connected  by  more  or  less  simple  relations. 
Thus,  if  the  vibrating  system  were  like  a 
stretched  string,  the  periods  would  be  propor- 
tional to  the  natural  numbers,  while  if  it  were 
like  a  bar,  the  periods  would  be  proportional 
to  the  natural  numbers  for  the  longitudinal  and 
torsional  vibrations,  and  to  the  roots  of  the 
1  -1 

equation  1 1  -f  €  ^  |  =  ±  2  for  the  transver- 
sal vibrations.  If  the  system  were  a  circular 
membrane,  the  frequencies  would  be  propor- 
tional to  the  roots  of  an  equation  formed  by 
equating  a  Bessels  function  to  zero.  If  the 
system  were  a  uniform  elastic  sphere,  the  fre- 
quencies would  be  the  roots  of  a  complicated 
equation  given  by  Chree  in  the  Transactions 
of  the  Cambridge  Philosophical  Society  (14,  31G, 
317).  Other  periods  which  have  been  worked 
out  are  those  of  circular  vortex  rings.  The 
frequencies  of  the  higher  vibrations  about  the 
circular  form  are  proportional  to  Vn-(n-—\), 
where  n  is  a  large  natural  number,  and  the 
vibrations  about  the  circular  cross  section  are 
proportional  to  the  natural  numbers  (J.  J. 
Thomson,  On  the  Motion  of  Vortex  Rings,  '6b, 
74).  Many  investigations  have  been  made 
with  the  object  of  finding  whether  or  not  there 
are  simple  harmonics — that  is,  frequencies  pro- 
portional to  the  natural  numbers— in  the  spectra 
of  bodies.  In  the  case  of  the  spectrum  of 
hydrogen,  Johnstone  Stoney  finds  that  the  wave- 
lengths 4102-37,  48G2-11,  65G3-93,  which  occur 
in  this  spectrum,  are  very  accurately  in  the 
ratio  g-,  ttV.  ott.  Schuster,  however,  in  his  '  De- 
port on  the  Genesis  of  Spectra  '  {B.  A.  Reports, 
1882)  says  : 

'  Other  ^Titers,  as,  for  instance,  Soret  (P.  M.  1871. 4G4), 
have  from  time  to  time  drawn  attention  to  harmonic 
ratios  in  various  spectra,  and  tlie  author  of  this  report  lias 
during  tlie  last  ten  years  calk-eted  a  large  quantity  i>t 
material  bearing  on  the  question.   The  resnlts  have,  on 
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tlic  wliole,  not  boon  favourable  to  tlie  theory  of  liarmonii; 
ratios.  Ill  any  sjioctrura  containing  a  large  number  of 
linos  it  is  clear  that,  owing  to  acciilental  coincidences,  we 
sliall  always  be  able  to  find  ratios  whicli  agree  very  closely 
with  the  ratios  of  small  integer  numbers.  It  is  only  by  means 
of  a  systematic  investigation  that  we  can  find  out  whether 
iliese  coincidences  are  due  to  any  real  cause.  We  mu.st, 
by  means  of  the  theory  of  probabilities,  calculate  the 
iniiiiber  of  the  coincidences,  which  we  might  expect  to 
luid  on  the  supposition  that  the  lines  are  distributed  at 
random  througliout  tiie  whole  range  of  the  visible  spec- 
trum. If  on  calculating  out  all  fractions  which  can  be 
formed  in  a  spectrum  by  any  jmir  of  lines  tlie  number  of 
ratios  agreeing  within  certain  limits  with  ratios  of  integer 
iniiiibers  greatly  exceeds  tlie  most  probable  number,  we 
should  have  reason  to  suppose  that  the  lines  are  not  dis- 
tributed at  random,  but  tliat  the  law  suggested  by  Messrs. 
Locoq  de  Boisbaudrau  and  Stouey  is  a  true  one. 

'Tlie  results  of  a  long  investigation  conducted  in  this 
manner  tend  to  show  tliat  the  number  of  harmonic  ratios 
is,  if  anything,  smaller  than  was  to  be  expected  on  the 
liyjjotliesis  of  no  connexicui.' 

The  simple  harmonic  ratio  is  not,  perhaps, 
a  priori  the  most  probable  relation  between  the 
periods.  Balmer  (W.  25,  80)  has  shown  that 
the  wave-lengths  of  a  series  of  hydrogen  lines 

Ciii- 

are  expressed  by  the  formula  ,  ^vhere  m 

vi-  —  4 

is  an  integer.  Hagenbach  (Verhand.  d.Natur- 
forsch.  Gcs.  Basel,  188G)  has  compared  the 
results  of  this  formula  with  Cornu's  measure- 
ments of  the  wave-lengths  of  the  hydrogen 
lines;  the  result  of  the  comparison  is  given  in 
the  following  table  : — 

vi-  —  4 


Line 

m. 

Caloulatod 
wave-length 

Observed 
wave-length 

Difference 

Ha 

3 

0502-8 

6503-1 

-H-3 

H3 

4 

4800-0 

4800-7 

+  •1 

H7 

5 

4330-8 

4330-5 

-•3 

H5 

() 

4101-1 

4101-2 

+  ■1 

He 

7 

3000-5 

3900-2 

-•3 

HC 

8 

3888-4 

3888-1 

-•3 

B-n 

!» 

3834-8 

3834-9 

•t  -1 

HO 

10 

3707-3 

3707-3 

•0 

Hi 

11 

3770  0 

3700-9 

-•1 

H« 

12 

3740-0 

3750-2 

+  -G 

H\ 

13 

3733-8 

3734-1 

+  •3 

Hm 

14 

3721-4 

3721-1 

-•3 

H.- 

15 

3711-4 

3711-2 

—  -2 

These  results  seem  to  show  that  the  hydrogen 
molecule  is  a  system  possessing  an  infinite 
number  of  degrees  of  freedom,  and  not  a  finite 
number  of  rigid  particles  mutually  attracting 
eaoli  other. 

It  is  worthy  of  notice  that  when  tn  is  large 
the  formula  previously  quoted  for  the  frequency 
of  vibrations  of  a  circular  vortex  ring  becomes 
C)i- 

^~  ~i — i  which  is  of  the  same  type  as  Balmer's. 

A  very  striking  feature  in  the  spectra  of  some 
elements  is  the  recurrence  in  the  spectra  of 
certain  groups  of  lines— for  example,  triplets  in 
tlio  magnesium,  doublets  in  the  sodium,  spec- 
trum^ and  the  most  promising  way  of  finding 
whether  there  is  anything  corre.sponding  to 
overtones  in  the  spectrum  would  be  the  investi- 
gation of  the  relation  between  the  frequencies 
of  the  lines  in  these  groups  as  they  recur  in  the 
spectrum.  It  is  stated  by  Schuster  that  no 
Bimpip  harnionic  relations  exist  between  these 


groups.  Deslandres  (C.  R.  104,  972)  has  shown 
that  the  periods  of  tlie  recurring  bands  in  tl;o 
nitrogen  spectrum  are  connected  by  a  relation 
of  the  form  A)i.-  +  B,  where  n  is  an  integer. 

The  lirst  explanation  of  the  existence  of 
these  groups  which  suggests  itself  is  that  corre- 
sponding to  a  triplet  we  have  three,  to  a  doublet 
two,  similar  systems  near  together.  Each  of 
these  systems,  if  free  from  the  other's  influence, 
would  vibrate  with  the  same  period,  but  wlien 
placed  so  near  together  that  they  influence  each 
other,  the  system  of  three  will  have  three,  and 
that  of  two  will  have  two,  nearly  equal  periods. 

The  theory  of  the  oscillation  of  such  systems 
shows  that  the  gravest  mode  of  the  combined 
system  will  be  lower,  and  the  highest  higher,  than 
that  of  the  original  system.  Thus  in  a  triplet 
corresponding  to  each  line  of  the  original  sys- 
tem, tliere  will  be  three  lines.  If  this  view  is 
correct,  then  any  '  element '  in  whose  spectrum 
doublets  or  triplets  occur  is  capable  of  being 
split  up  into  simpler  systems,  and  the  lines  of 
the  substance  into  which  it  is  split  up  will  1  e 
intermediate  between  those  of  the  doublets  or 
triplets.  Thus,  we  should  expect  to  lind  a 
tendency  for  these  doublets  to  disappear  as  the 
temperature  is  raised.  Though  there  does  not 
seem  much  evidence  to  show  that  this  tendency  is 
widespread,  it  does  appear  to  exist  in  the  case  of 
calcium,  for  in  the  drasving  of  tlie  spectrum  of 
this  element  given  in  Lockyer's  Studies  in  Spec- 
trum Analijsis  (191)  there  is  in  the  violet  end 
of  the  spectrum  a  doublet  where  the  spark  is 
taken  without  a  jar  in  the  circuit,  but  when  a 
large  jar  is  placed  in  the  circuit  the  doublet  is 
replaced  by  a  single  line  intermediate  to  those 
of  the  doublet. 

The  widening  of  the  lines  of  the  spectrum 
of  a  gas  when  the  pressure  is  increased  might 
be  explained  on  similar  principles.  A  molecule 
when  free  from  the  influence  of  other  mole- 
cules vibrates  in  certain  definite  periods,  and 
shows  sharp  bright  lines  in  its  spectrum  ; 
when,  however,  it  gets  under  the  influence  of 
another  similar  molecule  its  periods  are  slightly 
altered,  and  for  each  of  the  original  periods  we 
have  two  periods,  the  one  graver  and  the  other 
higher  than  the  original  period  ;  the  departure 
from  the  original  period  depending  on  the  distance 
between  the  molecules.  Thus,  in  the  case  of  a 
gas  so  dense  that  the  molecules  influence  each 
other,  the  molecules,  instead  of  emitting  light 
of  a  definite  period,  would  emit  light  of  different 
periods,  some  higher  and  some  lower  than  the 
undisturbed  one  ;  thus,  instead  of  a  bright  line 
in  the  spectrum,  we  should  have  a  luminous 
band  stretching  across  the  original  bright  line. 

Connexion  between  spectra  of  elements  ami 
those  of  their  covipounds. — One  of  the  most  in- 
teresting subjects  in  connexion  with  molecular 
theories, andone  from  which  we  may  hope  to  gain 
great  insight  into  molecular  structure,  is  the 
connexion  between  the  spectrum  of  a  compound 
and  the  spectra  of  its  constituents.  IMitscherlich 
showed  that  compounds  have  emission-spectra 
of  their  own.  A  considerable  amount  of  work 
bearing  on  the  subject  has  been  done  by  Glad- 
stone and  Dale,  Abney  and  Festing,  Kundt,  and 
others,  who  have  investigated  the  absorption- 
spectra  of  compounds.  But,  however  important 
these  researches  are  from  other  points  of  view, 
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I  hey  cannot  be  said  to  have  as  yet  thrown  much 
light  on  the  structure  of  matter. 

A  relation  between  tlie  lines  in  the  spectrum 
of  a  compound  and  the  lines  in  the  spectra  of 
its  elements,  based  on  a  mathematical  theory, 
which,  however,  does  not  seem  yet  to  have  been 
published,  has  been  enunciated  by  Griinwald, 
who  states  (P.  M.  (6)  34,  354)  :— 

'Let  a  be  a  primary  chemical  element,  wliicli  is  chemi- 
cally combined  with  other  elements  in  a  gaseous  substance 
A.  and  occupies  the  volume  [a]  in  the  unit  volume  of  A. 
Let  the  substance  A  combine  chemically  with  another 
gaseous  substance  B,  to  lorm  a  third  C.  In  this  combina- 
tion let  the  element  a  pass  into  a  different  chemical  con- 
dition a',  giving  up  (or  in  exceptional  circumstances  taking 
up)  a  certain  quantity  of  heat  in  order  to  permit  the  new 
compound  to  form,  and  in  consequence  chemically  con- 
tracting (or  exceptionally  expanding).  Let  the  volume 
which  it  occupies  in  the  body  C,  after  the  new  condition  of 
chemical  equilibriirm  has  been  established,  be  [«'],  then 
the  quotient  [a]  :[a']  is  generally  a  very  simple  rational 
member  in  accordance  witli  a  known  fundamental  law  of 
cliemistry.  If  this  is  the  case  the  wave-lengths  A  of  all  the 
rays  which  belong  to  the  element  a  in  the  line-spectrum  of 
the  free  substance  A,  and  are  therefore  radiated  by  it,  are 
related  to  the  wave-lengths  A'  of  the  corresponding  rays, 
wliich  the  same  element  emits  in  the  new  chemical  condition 
a',  in  which  it  exists  in  the  more  complex  substance  A 
within  the  newly- formed  compound  G,  as  the  corresponding 
volumes  [a]  and  [«'].' 

This  relation  has  been  tested  in  the  case  of 
water  vapour ;  as  however  both  this  substance 
and  hydrogen  have  a  good  many  lines  in  their 
spectra,  it  is  not  surprising  that  coincidences 
occur  between  the  observed  and  calculated  values 
of  the  wave-lengths  of  the  lines  in  the  water- 
vapour  spectrum.  We  must,  therefore,  suspend 
our  opinion  as  to  the  value  of  the  relation  given 
by  Griinwald  until  the  theoretical  grounds  on 
which  it  is  based  have  been  published.  See  also 
Ames  {N.  40,  19). 

In  a  binary  compound,  AB,  we  may  suppose 
that  the  atoms  A  and  B  are  dynamical  systems, 
which  in  the  molecule  of  the  compound  are  near 
together,  and  that  the  proximity  of  A  causes  the 
periods  of  B  to  be  slightly  different  from  the 
Ijeriods  when  B  is  vibrating  by  the  influence  of 
other  systems,  and  vice  vcrsd.  Then  the  theory 
of  the  vibrations  of  such  a  system  shows  that  if 
jPi — p.2 — p,i  are  the  frequencies  of  A  when  free, 
g,— 3„  those  of  B;  Sp,...Sp„,  Sq^...5q„,  the  in- 
crease in  the  frequencies  p, — ,  respectively,  due 
to  the  proximity  of  the  two  systems ;  then 
f  2  y  2 

I>M=   i"   2+         .,+  •'.» 

With  similar  expression  for  Sq,...  &c.  The  quan- 
tities /i,...  are  quantities  depending  on  the 
proximity  of  the  systems. 

From  this  relation  we  see  that  the  effect  on  the 
period,  say  p, ,  of  the  first  system  of  the  existence 
of  a  period,  say  q„,  in  the  second,  is  to  quicken 
the  period  of  the  first,  if  the  first  is  quicker  than 
the  second,  and  to  retard  it,  if  it  is  slower  than 
the  second.  If  we  observe  the  spectra,  this  re- 
sult could  be  expressed  by  saying  that  the  effect 
of  the  annexation  was  to  make  the  line  of  B  re- 
pel the  lines  of  A.  Thus  on  this  theory  the 
spectrum  of  the  compound  may  be  got  by  super- 
posing the  spectra  of  its  constituents,  A  and  B, 
and  then  supposing  the  lines  of  A  to  rei^el  those 
of  B,  and  the  lines  of  B  to  repel  those  of  A,  the 
repulsion  increasing  with  the  proximity  of  the 
lines.  Thus  if  we  take  two  elements  A  and  B, 
such  that  A  and  B  have  two  lines  nearly  coinci- 


dent, then  in  the  compound  A  B  these  lines  will 
be  considerably  displaced  and  the  distance  be- 
tween them  increased. 

Arrangement  of  the  atoms  in  the  violccule  on 
the  supposition  that  the  atoms  are  vortex  rings. 
There  is  one  theory  of  the  structure  of  the 
molecule  which  is  worth  mentioning,  as  it  affords 
a  possibility  of  the  explanation  of  that  remark- 
able alternation  of  properties  with  atomic  weiglit 
which  is  expressed  by  the  periodic  law.  If  we 
assume  that  a  molecule  is  built  up  of  a  number 
of  vortex  rings  placed  close  together,  then  a 
section  of  the  molecule,  by  a  plane  through  the 
centre  at  right  angles  to  the  planes  of  the  ring, 
will  consist  of  two  groups,  each  consisting  of  a 
number  of  small  circles.  The  arrangement  of 
the  circles  in  either  group  will  be  very  much  the 
same  as  the  arrangement,  when  in  steady  mo- 
tion, of  the  cross  sections  of  the  same  number 
of  uniform  straight  parallel  vortex  columns  with 
circular  sections.  These,  when  in  steady  motion, 
arrange  themselves  in  a  definite  way,  which  may 
easily  be  discovered  without  calculation,  as  the 
arrangement  is  very  nearly  the  same  as  that  of 
the  same  number  of  equal  uniform  parallel  mag- 
nets under  the  attraction  of  a  magnetic  pole, 
some  distance  away  from  the  nearer  poles  of  the 
parallel  magnets,  and  of  opposite  sign  to  these 
poles.  These  magnets  will  take  up  definite  posi- 
tions of  equilibrium,  under  the  action  of  their 
mutual  repulsion  and  the  external  attraction. 
The  figures  of  equilibrium  of  the  magnet  are 
given  by  Mayer  (N.  18,  268)  and  Monckman 
[Proc.  Camh.  Phil.  Soc.  6,  169).  If  we  examine 
these  figures,  we  see  that  as  the  number  of 
magnets  increase  there  is  a  tendency  for  certain 
peculiarities  to  recur,  as,  for  examjjle,  the  num- 
ber of  planes  of  symmetry,  and  the  nature  of  the 
simpler  groups  of  which  we  may  imagine  the 
more  complex  ones  to  be  made  up.  Thus,  if  we 
imagine  the  molecules  of  all  elements  to  be 
made  up  of  the  same  primordial  atom,  and  in- 
terpret increasing  atomic  weight  to  indicate  an 
increase  in  the  number  of  such  atoms,  then,  on 
this  view,  as  the  number  of  atoms  is  continually 
increased,  certain  peculiarities  in  the  structure 
will  recur,  which  in  all  likelihood  would  be  ac- 
companied by  a  recurrence  of  some  of  the  pro- 
perties of  the  elements. 

Electrical  theory  of  molecular  structure.— 
There  is  another  view  of  molecular  structure 
which  is  almost  forced  upon  us  by  the  laws  of 
electrolysis  ;  this  is,  that  the  forces  between  the 
atoms  in  the  molecule  are  electrical  in  their  ori- 
gin. On  this  theory,  the  atoms  in  the  molecule 
of  a  compound  are  supposed  to  be  charged  with 
definite  quantities  of  electricity,  the  quantity  of 
electricity  on  the  atom  being  the  same  for  all 
elements  of  the  same  valency,  and  being  posi- 
tive or  negative,  according  as  the  element  is 
electro-  j)ositive  or  electro-  negative.  The  charge 
on  an  atom  of  a  divalent  element  is  assumed  to 
be  twice,  and  that  on  an  atom  of  a  trivalent  ele- 
ment three  times,  the  charge  on  the  atom  of  a 
monovalent  element  (v.  Von  Helmholtz  [Fara- 
day Lecture'],  C.  J.  39,  277).  This  view  of  the 
structure  of  the  molecule  at  once  explains  Fara- 
day's law  of  electro-chemical  decomposition.  It 
also  explains  the  dift'erence  which  exists  between 
the  electrical  properties  of  the  molecule  and  the 
atom ;  for  in  the  molecule  the  laositive  and  ne- 
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gative  cliargoo  neutralise  each  other's  effect  at 
points  outside  tlie  molecule  ;  the  free  atom  is, 
liowever,  essentially  charged  and  therefore  capa- 
ble of  producing  electrical  effects.  When  we 
dissociate  a  gas  into  atoms,  the  dissociated  gas, 
on  this  theory,  consists  of  an  equal  number  of 
electrically  charged  particles,  some  being  charged 
with  positive  electricity,  and  an  equal  number 
(if  the  constituents  of  the  molecule  are  of  the 
same  valency)  charged  with  negative  electricity. 
This  collection  of  electritiod  particles  would  be- 
have like  a  conductor  of  electricity,  so  that,  if 
this  theory  of  the  structure  of  the  molecule  is 
correct,  a  gas  whose  molecules  are  dissociated  by 
lieat  into  atoms  ought  to  be  a  conductor  of  elec- 
tricity. J.  J.  Thomson  (P.  M.  [0]  29,  358,  441) 
has  recently  made  a  series  of  experiments  on  the 
conduction  of  electricity  through  very  hot  gases, 
and  has  found  that  while  some  of  these  hot 
gases  (hydriodic  acid  gas,  for  example)  allow 
electricity  to  pass  through  them  with  ease, 
others  (such  as  nitrogen)  only  allow  it  to  do  so 
with  great  dilliculty ;  and  it  was  found  that 
whenever  the  electricity  passed  with  ease  through 
a  hot  gas,  the  dissociation  of  the  gas  could  be 
detected  by  chemical  means.  These  experi- 
ments are,  therefore,  in  accordance  with  the 
result  of  this  theory  of  molecular  structure. 
On  this  view  of  molecular  structure  the  '  bonds 
of  alVmity  '  of  chemists  have  a  distinct  physical 
moaning,  as  they  are  the  tubes  of  electrostatic 
force  connecting  the  atoms. 

A  dilliculty  which  arises  on  this  theory,  and 
one  that  seems  to  show  that  it  reijuires  modifi- 
C.itiou,  is  the  existence  at  low  temperatures  of 
what  are  called  by  chemists  unsaturated  com- 
pounds. For,  according  to  this  view  of  the 
structure  of  matter,  an  unsaturated  compound 
is  one  in  which  there  are  not  equal  and  opposite 
quantities  of  electricity  in  each  molecule,  so 
that  the  molecules  of  an  unsaturated  gas,  being 
electrically  equivalent  to  a  number  of  positively 
and  negatively  charged  particles,  ought  to  be- 
have like  a  conductor.  But  gases  which  are 
unsaturated  at  low  temperatures,  such  as  NO, 
behave  at  these  temperatures  with  respect  to 
electricity  like  saturated  gases ;  they  transmit 
electric  induction.  For  example,  a  gold  leaf 
electroscope  will  work  perfectly  well  inside  a 
glass  vessel  containing  NO,  and  its  leaves  will 
be  attracted  by  an  elcctriiled  body  outfi  le  the 
electroscope;  and  a  current  of  electricity  cannot 
1)0  driven  through  a  tube  containing  such  gases 
by  a  battery  containing  only  a  small  number  of 
colls.  We  must  therefore  conclude  that  electri- 
cally such  gases  are  saturated. 

Maxwell,  in  the  article  on  the  '  Constitution 
of  Bodies,' iffnci/cZoptcd/Vi  Cci'taJiutra.,  introduced 
the  idea  that  in  solids  the  molecules  might 
arrange  themselves  in  groups,  some  of  which 
under  the  action  of  stresses  might  split  up  and 
form  other  stable  groups  in  which  the  molecules 
are  differently  arranged,  these  new  groups  re- 
turning only  slowly  to  their  original  configura- 
tion after  the  stresses  are  removed.  This  be- 
haviour of  the  molecular  groups  shows  itself  in 
the  '  clastic  after  eft'ect '  produced  by  torsion  in 
metal  wires  and  glass  fibres.  Ewing  [P.  M.  [G]  30, 
■JO.'))  has  lately  applied  the  same  idea  to  explain 
tlie  behaviour  of  iron  when  magnetised,  and  has 
devised  a  model  which  illustrates  very  clearly 
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the  breaking  up  of  the  old  groups  and  the  forma- 
tion of  now  ones.  J.  J.  T. 

MOLECULAR  WEIGHTS.  The  article 
Atomic  and  jkili- culak  wkkuits,  in  vol.  i.,  de- 
scribes the  limits  within  which  the  term  molecu- 
lar weight  may  be  applied  with  safety  to  solid 
and  liquid  bodies  (v.  esjiocially  pp.  347-300). 
Since  that  article  was  printed,  an  advance  has 
been  made  in  the  methods  by  which  the  molecu- 
lar weights  of  bodies  which  cannot  be  gasiliod 
without  decomposition  may  be  determined.  Tliis 
advance  is  based,  for  the  most  part,  on  the 
researches  of  Baoult.  As  the  result  of  a  long 
series  of  investigations  into  the  lowering  of  the 
freezing-point  of  water  and  various  other  sol- 
vents, produced  by  dissolving  therein  quantities 
of  various  compounds  proportional  to  the 
formula-weights,  or  reacting-weights,  of  these 
compounds,  Raoult  finds  that  such  quantities 
of  chemically  similar  com.pounds  generally  pro- 
duce equal  lowerings  of  the  freezing-points  of 
water  and  some  other  solvents  (Baoult's  Memoirs 
will  be  found  in  A.  Ch.  ;  v.  especially  [0]  8, 
317). 

Let  P  grams  of  a  compound  be  dissolved  in 
100  g.  of  water  or  other  solvent,  and  let  the 
observed  lowering  of  freezing-point  of  the  solvent 
C 

be  C  ;  then  —  is  called  by  Eaoult  the  coefficient 

of  lowering  of  freezing-point  for  the  compound 
in  question.  Putting  71/  as  the  reacting-weight, 
or  formula-weight,  of  the  comjjound,  then 
C 

pBI  is  called  the  molecular  lowering  of  frcczing- 
IJoint  for  this  compound. 

Eaoult  finds  that  ^^ill  is  generally  constant 

for  all  the  members  of  a  series  of  chemically 
similar  compounds.     Thus,  Eaoult  gives  the 
C 

following  values  for  ^M,  water  being  the  sol- 
vent :— 

19,  for  many  organic  compounds; 

35,  for  salts  of  monovalent  metals  with 

monobasic  acids ; 
40,  for  normal  salts  of  monovalent  metals 
with  dibasic  acids. 
Eaoult  also  gives  the  following  values  for 

^BI,  benzene  being  the  solvent: — 
p  ' 

49,  for  many  organic  compounds  ; 
25,  for  the  lower  members  of  homologous 
series  cf  alcohols. 

Other  values  for         were  found  when  other 

solvents,  e.g.  acetic  acid,  were  used. 

Another  form  in  which  Eaoult's  results  may 

be  put  is  the  following  :  — =gramsof  dissolved 
G 

body,  in  100  g.  solvent,  that  lower  freezing-point 
u 

of  solvent  1°.    Now  --xc  =  ilI;  where  c  =  con- 
C 

slant  determined  experimentally  for  each  series 
of  chemically  similar  compounds,  and  for  each 
solvent. 

If  the  value  of  pill  is  known  for  a  group  of 
compounds,  or  if  the  value  of  c  is  known  in  tho 
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expression  -  -xc  =  M,  it  is  possible  to  find  the 
C 

formula-weiglit  of  a  member  of  this  group. 
Thus,  in  tlic  case  of  etlier,  the  following  data 
were  obtained :  — 

(i)  4-47  g.  ether  were  dissolved  in  100  g. 
water ;  the  freezing-point  of   the  water  was 

lowered  by  105";  hence  ^  =       = -23°.  But  the 

value  of  -pili"  for  organic  compounds  gene^'ally 
dissolved  in  water  is  19 ;  hence,  for  ether, 

•23 

(ii)  2-721  g.  ether  were  dissolved  in  100  g. 
benzene  ;  the  freezing-point  of  the  benzene  was 

lowered  by  1-826°;  hence       1-49  ;  i.e.  1-49  g. 
C 

ether  in  ICO  g.  benzene  lower  the  freezing-isoint 
by  1°.  But  the  constant  for  such  organic  com- 
pounds as  the  ethers  dissolved  in  benzene  is 
49  ;  hence,  for  ether,  31=  1-49  x  49  =  73. 

Q 

(iii)  The  value  found  for  —  when  ether  was 

dissolved  in  acetic  acid  was  -529°.  But  the  value 
of  pM  for  organic  compounds  generally  dis- 
solved in  acetic  acid  is  39  ;  hence,  for  ether. 


The  mean  of  these  throe  results  gives  7C-6 
for  the  formula-weight  of  ether;  the  molecular 
weight  of  ether-gas,  determined  by  applying 
Avogadro's  law,  is  74.  ' 

The  empirical  law  of  Raoult — quantities  of 
chemically  similar  compounds  proportional  to 
the  reacting-weights,  or  formula-weights,  of 
these  compounds  produce  equal  lowerings  of 
the  freezing-points  of  water  and  some  other 
solvents — has  been  developed  by  van't  Hoff, 
Arrhenius,  and  others  (t;.  especially  Z.  P.  C.  1, 
481  [translation  in  P.  M.,  August  1888]  ;  and 
Z.P.  C.  1,  G31;  2,  284,  491).  If  an  aqueous 
solution  of  a  substance  is  contained  in  a  vessel 
the  walls  of  which  are  permeable  by  water 
molecules  but  not  by  the  molecules  of  the  dis- 
solved substance,  and  the  vessel  is  immersed 
in  Water,  water  will  enter  the  vessel,  and  the 
pressure  on  the  walls  will  increase  until  equili- 
brium results,  after  which  no  more  water  will 
enter.  The  pressure  on  the  walls  of  the  vessel 
is  called  osmotic  pressure.  If  the  vessel -were 
furnished  with  a  movable  piston,  the  same  con- 
dition of  equilibrium  might  be  attained,  without 
the  entry  of  water  into  the  vessel,  by  compressing 
the  solution  with  a  pressure  equal  to  the  osmotic 
pressure.  With  such  an  arrangement  the  con- 
centration of  the  liquid  could  be  altered  by  in- 
creasing or  decreasing  pressure  by  means  of  the 
piston  ;  as  the  process  is  reversible,  the  second 
law  of  thermodynamics  may  be  applied. 

The  experiments  of  de  Vries  {Z.  P.  C.  2,  415 ; 
3,  103),  Pfeffer  {Osmotische  Untersvchuiigcii 
[Leipzig,  1887]),  and  others,  show  that  the 
osmotic  pressures  of  dilute  aqueous  solutions 
are  proportional  to  the  concentrations  of  these 
solutions.  Now,  to  say  that  change  of  concen- 
tration of  dilute  solutions  is  proportional  to  the 
pressure  exerted,  by  the  solutions,  is  equivalent 


to  saying  that  Boyle's  law  holds  good  for  diiute 
solutions.  Moreover,  the  proportionality  of  con- 
centration to  osmotic  pressure  may  be  deduced 
theoretically.  If  we  assume,  as  seems  justifiable, 
that  osmotic  pressure  is  due  to  the  impact  of 
the  molecules  of  the  dissolved  substance,  then 
the  number  of  impacts  in  unit  time  must  be 
proportional  to  the  number  of  molecules  in  unit 
volume  (on  this  point  v.  L.  Meyer,  Z.  P.  C.  5, 
23;  and  van't  Hofi's  reply,  Z.  P.  C.  5,  174  ;  cf. 
Bredig,  Z.  P.  C.  4,  444).  But  this  is  the  molecu- 
lar conception  of  gaseous  pressure.  Hence,  as 
in  gases  volume  is  inversely  as  pressure,  the 
same  proportionality  should  hold  good  in  dilute 
aqueous  solutions ;  in  other  words,  Boyle's  law 
should  apply  to  these  solutions.  Van't  Hoff 
then  proceeds  to  deduce,  by  thermodynamical 
reasoning,  that  osmotic  pressure  is  proportional 
to  absolute  temperature,  concentration  being 
constant.  This  conclusion  is  equivalent  to 
saying  that  the  law  of  Charles  holds  good  for 
dilute  aqueous  solutions,  inasmuch  as  concen- 
tration of  solution  corresponds  with  gaseous 
volume. 

The  experimental  results  of  Pfeffer  and  of 
Soret  {A.  Ch.  [5]  22,  293)  are  in  keeping,  on  the 
whole,  with  the  statement  that  the  laws  of  Boyle 
and  Charles  hold  good  in  dilute  aqueous  solu- 
tions. 

Solutions  which  exert  equal  osmotic  pres- 
sures are  called  isotonic  solutions.  Thermo- 
dynamical reasoning  applied  to  these  solutions 
leads  to  the  conclusion  that  the  osmotic  pres- 
sure of  a  specified  mass  of  a  gasitiable  substance 
in  dilute  solution  is  the  same  as  the  pressure 
exerted  by  the  same  mass  of  the  same  substance 
existing  as  a  gas  at  the  same  temperature.  If, 
then,  osmotic  pressure  may  be  substituted  for 
gaseous  pressure,  Avogadro's  law  may  be  ex- 
tended to  substances  in  dilute  solution.  This 
extension  of  the  law  of  Avogadro  is  thus  stated 
by  van't  Hoff.  ^ Equal  volumes  of  different 
solutions,  at  the  same  temperature  and  osmotic 
pressure,  contain  equal  numbers  of  molecules, 
which  mivibers  are  the  same  as  would  be  con- 
tained in  equal  volumes  of  gases  at  the  same 
temperature  and  pressure.''  This  is  van't  Hofi's 
law  of  osmotic  pressure.  Various  proofs  of  the 
accuracy  of  this  law  have  been  given. 

To  apply  this  law,  it  is  necessary  to  find  the 
mass  of  a  substance  present  in  a  solution  which 
is  isotonic  with  another  solution  containing  a 
known  mass  of  a  body  of  known  molecular 
weight.  The  two  solutions  then  contain  equal 
numbers  of  molecules  of  the  dissolved  sub- 
stances ;  and  as  the  molecular  weight  of  one 
substance  is  known,  the  molecular  weight  of  the 
other  can  be  found.  There  are  many  practical 
difficulties  in  determining  whether  or  not  two 
solutions  are  isotonic.  Now  van't  Hoff  has 
shown  by  thermodynamical  reasoning  (Z.  P.  G. 
1,  496)  that  solutions  of  different  bodies  in  the 
same  solvent,  having  equal  freezing-jjoints,  are 
isotonic  at  their  freezing-points.  Put  into  other 
words,  this  conclusion  asserts  that  solutions 
which  have  equal  freezing-points  contain  equal 
numbers  of  molecules  in  equal  volumes ;  or, 
that  solutions  which  contain  equal  numbers  of 
molecules  in  equal  volumes,  and  are  therefore 
isotonic,  have  equal  freezing-points.  But  this 
is  the  law  of  lowering  of  freezing-points  em- 
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pirically  established  by  Raoult.  In  place  of 
the  somewhat  vague  term  reacting-weight,  or 
formula-weight,  used  in  stating  the  law  {v. supra), 
we  are  now  justified  in  employing  the  more 
definite  term  molecular  weiglit.  This  law,  as 
developed  by  van't  Hoff,  assorts  that  the  pro- 
duct of  the  lowering  of  the  freezing-point  of  a 
1  p.c.  solution  into  the  molecular  weight  of  the 
dissolved  body  is  a  constant  for  different  bodies 
dissolved  in  the  same  solvent.  For  solutions  of 
most  organic  compounds  in  water,  the  constant 
is  about  18-9. 

Van't  lloff  then  proceeds  to  show  that  the 
molecular  lowering  of  freezing-point  of  a  dilute 
solution  bears  a  simple  relation  to  the  latent 
heat  of  fusion  of  the  solvent  (for  proof  v.  Z.  P.  C. 
],  496-7).  This  relation  is  expressed,  for  very 
dilute  solutions,  by  the  equation 

<  = -01976 -J' 
where  <  =  molecular  lowering  of  freezing-point, 
already  expressed  as  — 21/  (p.  417),  r  =  freezing- 
point  of  solvent  stated  in  absolute  measure,  and 
11'=  latent  heat  of  fusion  of  solvent  in  gram- 
units  ((/.  Eykman,  Z.  P.  C.  3,  203 ;  and  espe- 
cially lb.  Z.  P.  C.  4,  512).  If  this  conclusion  is 
granted,  it  follows  that  equal  numbers  of  mole- 
cules of  all  bodies  dissolved  in  the  same  solvent 
nuist  lower  the  freezing-point  to  the  same 
extent,  provided  the  solutions  are  very  dilute. 

Let  us  take  a  case  to  exhibit  the  application 
of  the  law  of  molecular  lowering  of  freezing- 
]H)int  in  the  form  given  to  it  by  van't  Hoff. 
Thymol  is  dissolved  in  phenol,  and  the  lower- 
ing of  the  freezing-point  of  the  phenol  is  ob- 
served. The  constant  for  molecular  lowering  of 
freezing-point  of  phenol  is  first  calculated  by 
van't  Holt's  formula  :  the  freezing-point  of  the 
phenol  used  was  38°,  in  absolute  measure  this  is 
273°-f  38°  =  311°;  the  latent  heat  of  fusion  of  the 
phenol  was  found  to  be  '2.3 ;  hence 
H1 1- 

<  =  -0197  g<,5=7G.  The  solution  of  thymol  used 

contained  -401  g.  thymol  in  7-559  p.  phenol ;  the 
freezing-point  was  lowered  by  2-49° ;  stating 
these  results  in  parts  of  thymol  per  100  of 
phenol,  we  find  that  5-3  g.  thymol  dissolved  in 
100  g.  phenol  lowered  the  freezing-point  through 

'2  49°.    Then        =  2-12  ;  i.e.  2-12  g.  thymol  in 
2-49 

100  g.  phenol  lowered  the  freezing-point  through 
1°.  But  this  quantity,  2-12,  is  ^\,th  of  the  mole- 
cular weight  of  th>inol;  therefore  molecular 
weight  of  thymol  ="2-12  x  70  =  IGl.  The  mole- 
cular weight  calculated  from  the  formula  CnH,(,0 
is  150. 

In  applj-ing  the  law  of  molecular  lowering  of 
freezing-point  it  is  necessary  to  work  with  dilute 
solutions.  The  freezing-point  varies  somewhat 
with  concentration  ;  in  some  cases  this  variation 
is  very  marked.  Beckmann  {Z.  P.  C.  2,  742) 
reconnnends  that  a  series  of  observations  should 
be  made,  concentration  varying  so  that  the  lower- 
ing of  freezing-point  may  range  from  c.  -2°  to 
c.  2°.  If  possible,  observations  should  be  made 
with  solutions  in  different  solvents,  care  being 
taken  to  select  solvents  which  do  not  react 
chemically,  so  far  as  is  known,  with  the  dissolved 
body,  and  the  results  should  be  checked  by  ob- 
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'  servations  of  the  lowering  of  vapour-pressure  of 
some  solvent  jiroduced  by  dissolving  in  it  the 
substance  whose  molecular  weight  is  being  deter- 
mined {v.  infra). 

To  sum  up  this  part  of  the  subject.  Known 
weights  of  the  substance,  the  molecular  weight 
of  which  is  to  be  determined,  are  dissolved  in 
known  weights  of  the  solvent,  so  that  the  con- 
centration of  the  solutions  varies  from,  say,  1  to 
5  or  6  p.c. ;  the  freezing-point  of  each  solution 
is  determined.  The  freezing-point  of  the  solvent 
is  determined.  Two  methods  of  calculation  may 
then  be  adopted  : — 

(i)  The  lowering  of  freezing-point,  brought 
about  by  1  g.  of  the  sul)stance  dissolved  in  100  g. 
of  solvent,  is  calculated  from  each  observation 
made  ;  let  this  =  A.  The  value  of  the  constant  ex- 
pressing the  molecular  lowering  of  freezing-point 
of  the  solvent  by  the  class  of  bodies  to  which  th& 
substance  under  examination  belongs  is  known; 

let  this  be  C.    Then  —  gives  approximately  the 
A 

molecular  weight  of  the  substance. 

(ii)  The  weight  of  the  substance  which  would 
lower  the  freezing-point  of  the  solvent  by  1°  is 
calculated  from  each  observation  made  ;  let  this 
be  B.  Then  B  x  C  gives  approximately  the  mole- 
cular weight.  (C  has  the  same  meaning  a3 
in  (i).) 

The  values  found  for  mol.  w.  from  the  dif- 
ferent observations  are  compared ;  if  the  ditler- 
ences  are  small,  the  mean  is  taken ;  if  there  are 
marked  differences,  experiments  are  made  with 
other  solvents.  It  may  he  that  the  substance 
undergoes  dissociation  in  all  solvents,  and  that, 
therefore,  the  method  is  inapplicable  (v.  infra). 

The  molecular  lowering  of  freezing-point  of 
the  solvent  may  be  calculated  by  the  use  of 

van't  Hoft's  formula  (<  ='01976  :j^), provided  the 

latent  heat  of  fusion  of  the  solvent  is  known ; 
the  value  thus  found  should  agree  with  the  con- 
stant determined  by  experiment. 

The  solvents  commonly  employed  are  water, 
benzene,  phenol,  and  glacial  acetic  acid  ;  naph- 
thalene has  also  been  used  for  some  hydrocarbons  ; 
Eykman  {Z.  P.  C.  4,  512)  recommends  urethane, 
phenyl  propionic  acid,  the  higher  acids  of  the 
acetic  series,  stearin,  and  jD-toluidine.  Various 
modifications  of  Eaoult's  original  apparatus  have 
been  devised  ;  references  to  the  papers  in  which 
the  most  important  are  described  will  be  found 
at  the  end  of  this  article. 

There  are  many  apparent  exceptions  to 
Eaoult's  law,  and  therefore  to  van't  Hoff's  law 
of  osmotic  pressure.  These  exceptions  are  ex- 
plained by  the  hypothesis,  put  into  definite  form 
by  Arrhenius  {Z.  P.  G.  1,  631),  that  bodies  whose 
behaviour  is  not  directly  expressed  by  those 
laws  are  partially  dissociated  in  solution.  Here 
again  there  is  a  marked  analogy  between  gases 
and  dilute  solutions ;  as  the  pressure  of  the 
vapour  obtained  by  heating  ammonium  chloride 
is  greater  than  the  pressure  calculated  by  Avo- 
gadro's  law,  on  the  assumption  that  the  vapour 
consists  of  molecules  of  NH|C1,  but  as  the  ob- 
served pressure  agrees  with  the  calculated  pres- 
sure when  it  is  assumed  that  the  vapour  con- 
sists of  equal  numbers  of  molecules  of  NH,  and 
HCl,  so  the  apparently  abnormal  osmotic  pros- 
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Bures  of  many  solutions  are  brought  into  agree- 
ment with  van't  Hoff 's  law  by  assuming  that  the 
bodies  in  these  solutions  are  more  or  less  dis- 
Bociated  into  simpler  molecules.  If  the  mole- 
cular weight  of  a  substance,  as  determined  by 
observations  of  freezing-points,  ajjparently  de- 
creases as  dilution  increases,  it  is  likely  that  the 
substance  is  dissociated  in  the  solution,  and  that 
the  amount  of  dissociation  increases  as  the  quan- 
tity of  solvent  is  increased.  Substances  may 
undergo  dissociation  in  one  solvent  and  not  in 
another  (for  several  carefully  worked  out  exam- 
ples, V.  Beckmann,  Z.  P.  C.  2,  715).  Those  sub- 
stances, solutions  of  which  show  osmotic  pres- 
sures agreeing  with  those  calculated  by 
van't  Hotf's  law  from  observations  of  the  lower- 
ing of  freezing-points  of  the  solutions,  are  gene- 
rally, if  not  always,  non-electrolytes.  The  ap- 
parent exceptions  to  the  law  of  van't  Hoff  occur 
chiefly,  if  not  wholly,  among  electrolytes.  The 
dissociation-hypothesis  of  Arrhenius  regards 
such  electrolytes  as  more  or  less  dissociated  into 
their  ions  when  they  are  dissolved  in  water.  A 
great  deal  of  work  has  been  done  in  developing 
and  applying  the  hypothesis  of  electrolytic  dis- 
sociation ;  an  account  of  this  work,  and  of  the 
chief  results,  will  be  found  in  the  article  Physi- 
cal METHODS,  section  Electrical  methods. 

Kaoulthasfoundthat  in  many  cases  the  lower- 
ings  of  vapour-pressure  produced  by  dissolving  a 
comparatively  non-vo'.atile  substance  in  a  con- 
siderably more  volatile  liquid  is  related  to  the 
number  of  molecules  of  the  dissolved  body  in 
100  molecules  of  the  solvent,  provided  the  solu- 
tion be  very  dilute  {Z.  P.  C.  2,  353).  Arrhenius 
has  shown  that  this  generalisation  made  by 
Eaoult  can  be  deduced  from  van't  Holf's  law  of 
osmotic  pressures  {Z.  P.  G.  3,  115).  The  gene- 
ralisation has  been  placed  on  a  thermodynami- 
cal  basis  by  van't  Hoff  (Z.  P.  C.  1,  493)  and 
Planck  {Z.  P.  C.  1,  577).  The  law  may  be  put 
in  the  following  form.  At  any  spxified  tempera- 
ture the  ratio  of  lowerirv]  of  vapou7--prcssii,re  of 
a  solvent,  produced  by  dissolving  a  non-volatile 
body  in  it,  to  the  vapour-pressure  of  the  solvent, 
is  equal  to  the  ratio  of  the  number  of  molecules 
of  the  dissolved  body  to  the  total  number  of  mole- 
cules in  the  solution.  Let  p  =  vapour-pressure 
of  solvent,  p  —p'  =  observed  lowering  of  vapour- 
pressure,  W=  weight  of-  dissolved  body,  W 
=  weight  of  solvent,  m  =  molecular  weight  of 
dissolved  body,  and  w'  =  molecular  weight  of 
solvent ;  then  : 

WWW 

P-P  -P^  —  :  —  + 

m    m  m 

If  W,  W,  p,  p',  and  m'  are  known,  m  can  be 
found.  Suppose  a  grams  of  the  substance  are 
dissolved  in  100  g.  solvent ;  then  : 

m  .rt.a 

m=  .  i  . 

lOO.p  ~p' 

Among  the  solvents  which  have  been  used  in 
applying  this  law  to  the  determination  of  mole- 
cular weights  are  ether,  alcohol,  CS,,  and 
Hg.  For  descriptions  of  apparatus,  and  some  of 
the  data  obtained,  v.  Eaoult  {Z.  P.  C.  2,  353)  ; 
Walker  {Z.  P.  C.  2,  602) ;  Beckmann  {Z.  P.  C. 
4,  532) ;  Kamsay  (who  determined  mol.  w.  of 
several  metals  by  using  Hg  as  solvent)  (C.  J.  55, 
521). 

Kaoult  and  others  have  found  that  the  rise 


in  the  boiling-point  of  a  liquid  caused  by  dig-' 
solving  a  non-volatile  substance  therein  bears  a 
simple  relation  to  the  molecular  weight  of  the 
dissolved  substance.  There  is  a  constant  which 
must  be  determined  for  each  solvent  which  ex- 
presses the  rise  of  b.p.  caused  by  solution  of 
1  gram-molecule  of  substance  in  100  grams  of 
solvent;  for  ether  this  constant  is  21°  (Beck- 
mann, Z.  P.  C.  3,  603).  It  is  necessary  then  to 
find  the  weight  of  substance  which,  dissolved  in 
100  g.  ether,  raises  the  b.p.  1° ;  the  product  of 
this  weight  multiplied  by  21  gives,  approxi- 
mately, the  molecular  weight  of  the  dissolved 
substance.  Thus  Beckmann  (I.e.)  found  that 
2-153  g.  aniline  dissolved  in  100  g.  ether  raised 
the  b.p.  of  the  ether  -481° ;  therefore  4-45  g. 
aniline  would  raise  the  b.p.  1° ;  but  4'45  x  21 
=  93-4 ;  the  mol.  w.  of  aniline  is  93.  Arrhenius 
contributes  a  note  to  Beckmann's  paper  (Z.  P.  G. 

4,  550)  in  which  he  shows,  by  thermodynamical 
reasoning,  that  the  rise  of  boiling-point  (dT)  of 
a  solvent,  caused  by  dissolving  n-gram  molecules 
of  another  substance  in  100  g.  of  the  solvent,  is 
directly  proportional  to  the  quantity  dissolved 
(n)  and  the  square  of  the  b.p.,  and  is  indirectly 
'proportional  to  the  heat  of  vaporisation  of  1  g.  of 
the  liquid,  W.    Put  into  an  equation  this  state- 

ment  reads  thus  : — dT=     — .n.  This  equation 
W 

is  precisely  similar  to  that  found  by  van't 
Hoii  {v.  p.  419)  for  the  molecular  lowering  of 
the  freezing-point  of  a  solvent ;  only  in  the  pre- 
sent case  the  quantities  Tand  depend  upon  thu 
boiling-point  of  the  solvent.  A  description  of  appa- 
ratus suited  for  applying  the  law  of  molecular 
raising  of  boiling-point  to  molecular  weight  de- 
terminations will  be  found  in  Beckmann's  paper, 
Z.  P.  G.  4,  543. 

Beferences. — Blagden,  T.  58,  277;  de  Coppet, 
A.  Gh.  [4]  23,  366  ;  25,  502  ;  26,  98  ;  Kudorlf,  P. 
114,  63;  116,  55;  145,  599;  Kaoult,  A.Gh.  [5] 
20,  217;  28,  133;  [6]  2,  66,  93,  99,  115  ;  4,401; 
7,  289,  317;  Z.P.  C.  2,  488;  Eykman,  Z.P.G.  4, 
497  (data  bearing  on  question  of  series-constants, 
influence  of  concentration,  nature  of  solvent, 
&c.). 

The  following  memoirs  bear  chiefly  on  the 
similarities  between  the  gaseous  state  and  that 
of  substances  in  dilute  solutions : —van't  Hoff, 
Z.  P.  G.  1,  481 ;  5,  175,  221  ;  Arrhenius,  ibid.  1, 
631 ;  2,  284,  491 ;  Ostwald,  ibid.  2,  36,  270 ; 
Beckmann,  ibid.  2,  734  ;  Nernst,  ibid.  2,  613 ;  4, 
372  ;  Planck,  ibid.  1,  577  ;  2,  343;  Bredig,  ibid. 
4,444;  Wiedemann,  ?6i(rZ.  2,  241,  and  Ostwald's 
reply  p.  243;  Pickering,  C.  J.  57,  331. 

The  following  memoirs  are  on  the  applica- 
tion of  van't  Hoff's  law  and  Kaoult's  method  to 
special  compounds  : — von  Klobukow,  Z.  P.  G.  3, 
351,  476  (shows  that  CHI.,  and  morphine  do  not 
give  the  anomalous  results  which  Raoult  sup- 
posed they  did) ;  Eykman,  Z.  P.  G.  2,  966  (mor- 
phine) ;  Paterno  a.  Nasini,  B.  21,  2153  (I) ; 
Loeb,  Z.  P.  C.  2,  606  (I) ;  Beckmann,  ibid.  5,  76 
(I,  P,  S) ;  Paterno,  ibid.  4,  457  ;  Sabanejeff,  /.  B. 
1889  [1]  515 ;  abstract  in B.  23,  [Bef]  87  (colloids) ; 
Brown  a.  Morris,  G.  J.  53,  610 ;  55,  462  (carbo- 
hydrates);  Low,  B.  21,  271;  22,  470  (sugars); 
von  Klobukow,  Z.  P.  G.  5,  28  (sugars) ;  Heycock 
a.  Neville,  C.  J.  55,  666;  57,  376;  Kuster,  Z.P.G. 

5,  601  (isomorphous  mixtures). 
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The  following  memoirs  deal  with  relations 
between  osmotic  pressures,  lowering  of  vapour- 
I)r(^ssure  and  of  freezing-point,  and  raising  of 
boiling-poin1,of  a  solvent  by  substances  dissolved 
therein  : — Airhenius,  Z.  P.  C.  'd,  115  ;  van't  Hoff, 
ibid.  1,  481  ;  Planck,  ibid.  1,  577  ;  van't  Hoff  a. 
lleicher,  ibid.  3,  11)8;  Guldberg,  C.  R.  70,  l;54i); 
Beckmaun,  Z.  P.  C.  4,  532  ;  Itaoult,  C.  R.  110, 
402;  Kaoult  a.  Ilecoura,  C.  li.  110,  402. 

The  following  memoirs  contain  descriptions 
of  apparatus  :— Auwers,  B.  21,  701  ;  HoUemann, 
Ji.  21,  800;  Hentschel,  P.  C.  2,  300  ;  Beck- 
mann,  ibid.  2,  038;  4,  543  (raising  b.p.)  ;  Eyk- 
nian,  ibid.  2,  004;  3,  113  ;  4,  407  ;  Fabinyi,  ibul. 
3,  38;  von  Klobukow,  ibid.  4,  10;  liaoult,  ibid. 
2,  353  (lowering  vapour-pressures) ;  Walker, 
ibid.  2,  002  (lowering  vapour-pressures)  ;  Hey- 
cock  a.  Neville,  C.  J.  55,  000  (using  Hg  as  sol- 
vent) ;  Kamsay,  C.J.  55,  521  (lowering  vapour- 
pressure  of  Hg).  M.  M.  P.  M. 

MOLYBDATES.  Salts  of  mohjbdic  acid  v. 
M'li.viU'KNTjr,  ACiiis  OF,  p.  422. 

MOLYBDENUM.  Mo.  At.  w.  95-9.  l\Iol.  w. 
unknown.  8-50  (Long,  Am.  S.  [2]  45,  181)  ; 

8-H)to  8-04  (Bucholz,  NicJiolsoii's  J.  20,  121). 
Does  not  melt  in  0-H  liame  at  temp,  at  which 
Pt  melts  (Debray,  A.  108,  250).  S.H.  5^-15^ 
•0050  (De  la  Rive  a.  Marcet,  A.  Ch.  [2]  75,  113). 
Kmission-spectrum  (obtained  by  using  electric 
spark)  shows  only  a  few  lines,  the  most  promi- 
nent in  the  blue  and  violet  {v.  Thalen,  A.Ch.  [4] 
18,  242).    S.V.S.  c.  11-3. 

Occurrence— Never  uncombined.  The  sul- 
phide {molybdenite,  or  mohjbdenum  glance), 
oxide  (mohjbdcmtm  ocJirc),  molybdate  of  lead 
(iculfcnitc),  and  molybdate  of  cobalt  (patcra'Cte), 
occiu-  in  small  quantities  in  certain  localities. 
Many  iron-ores  contain  small  quantities  of  ]\lo 
compounds  (Braun,  Fr.  0,  80  ;  Wohler,  Mincral- 
au(ili,se  [Gottingen,  1801]).  The  residues  from 
the  copper  smelting  ovens  at  the  IMansfeld 
works  sometimes  contain  as  much  as  28  p.c. 
Mo  (Heine,  J.pr.  9,  170;  cf.  Stromeyer,  P.  28, 
551 ;  Steinberg,  J.  pr.  18,  379  ;  Genth,  J.pr.  37, 
193  ;  Sloinackcr,  Ucber  einigc  Molybddiivcrbin- 
dnngcn  [Gottingen,  1801]  22).  An  alloy  of  Mo 
and  Pb,  in  plates  30  mm.  long,  was  found  in 
I'tah  by  Silliman  {Am.  S.  [3]  (i,  128).  Accord- 
ing to  Lockyer  {Pr.  27,  279),  Mo  occurs  in  the 
sun. 

Schecle  in  1778  {Opusc.  1,  200)  distinguished 
native  Mo  sulphide  from  galena.  In  1782,  Hjelin 
obtained  the  metal  from  the  sulphide  {v.  Crcll. 
Ann.  for  1790,  1791,  1792,  and  1794).  For  an 
historical  account  of  this  metal  v.  Svanberg  a. 
Strave, 2>r.  44,  257.  Tlie  name  molybdenum 
was  given  from  /toAi'/jS^aifa,  or  violijbdrena,  used 
by  Dioscorides  and  Pliny  to  designate  galena 
and  other  load  compounds. 

Formation. — 1.  By  reducing  MoO.,  by  H,  K 
or  Na,  C,  or  KCN.— 2.  By  reducing  Mo  chlorides 
by  H  at  a  high  temperature.  — 3.  By  reducing 
acid  K  molybdate  by  C. — 4.  By  electrolysing 
molten  MoO.;,  or  (NHJ.MoO,  in  solution. 

Preparation. — The  starting-point  is  pure 
Mol),  (r.  infra).— I.  MoO.,  is  heated  in  a  crucible 
in  a  stream  of  pure  H  (which  must  be  passed 
over  a  long  layer  of  red-hot  Cu) ;  the  mass  is 
triinsterred  to  a  tube  of  unglazed  porcelain,  and 
MM-y  strongly  heated  in  the  H  stream  ;  finally 
the  last  traces  of  oxide  are  removed  by  gently 


warming  in  a  stream  of  dry  HCl  as  long  as  a 
white  wool-like  sublimate  (MoO  ,. 2HC1)  is  formed 
(Liechti  a.  Kempe,  A.  109,  344).  The  metal  in 
contact  with  the  porcelain  tube  is  not  pure  (De- 
bray, C.  It.  50,  732;  cf.  Wohler  a.  von  Uslar,  A. 
94,  250;  liammelsberg,  P.  127,  284). -2.  MoO., 
is  mixed  with  C  and  heated  in  a  grajihite-cru- 
cible,  in  the  0-H  flame ;  the  product  always 
contains  a  few  per  cents,  of  C  (Debray,  C.Pi.  40, 
1098). — 3.  An  intimate  mixture  of  1  pt.  MoO^  and 
l.j  pts.  KCN  is  placed  in  a  crucible,  the  cover  is 
luted  on,  the  crucible  is  placed  in  another  which 
is  lilled  with  C,  and  the  whole  is  kept  at  whitS 
heat  for  12  hours.  By  this  method  Loughlin 
{Am.  S.  [2]  45,  131)  obtained  metal  with  98-7 
p.c.  Mo. 

There  are  many  methods  for  preparing  MoO., 
from  Mo  ores.  Finely  powdered  molybdenite 
(MoS.,)  is  roasted  in  an  open  porcelain  vessel, 
with  frequent  stirring,  until  80_,  ceases  to  be 
evolved;  Brunner  (D.  P.  J.  150,  (i72)  recommends 
to  mix  the  ore  with  its  own  weight  of  tine  quartz -' 
sand,  previously  washed  with  HCIAq,  and  to 
heat  in  a  flat  Pt  dish,  to  incipient  redness,  till 
the  residue  is  citron-yellow  when  hot,  and  white 
when  cold.  The  roasted  ore  is  treated  with 
NH,,Aq ;  to  the  solution  are  added  a  few  drops 
of  NH|  sulphide,  the  ppd.  CuS  is  removed, 
the  filtrate  is  evaporated  to  dryness,  the  residue 
is  dissolved  in  NH^Aq,  and  the  solution  is  eva- 
porated to  the  crystallisation-point  (Wohler). 
Svanberg  a.  Struve  {J.  pr.  4i,  204)  add  excess  of 
K^COjto  the  ammoniacal  solution  of  tlie  roasted 
ore,  separate  ppd.  AI..O,,  evaporate  to  dryness, 
and  strongly  heat  the  residue  in  a  Pt  crucible  ; 
they  treat  with  water,  filter  from  CuO  and  Al.^O,, 
evaporate  to  dryness,  add  S  equal  to  double  the 
weight  of  the  residue,  heat  in  a  glass  vessel  on 
a  sand-bath  to  full  redness  till  excess  of  S  is 
burnt  otf,  wash  with  warm  water  (the  last  wash- 
ings containing  a  little  K^CO,)  as  long  as  the 
washings  are  coloured,  and  until  the  MoS.,  is 
perfectly  black,  and  then  roast  the  pure  MoS.^ 
thus  obtained,  or  oxidise  it  to  MoO.,  by  HNO  Aij. 
Delft's  (-4.  100,  370)  decomposes  molybdenite  hy 
HNO,Aq.  Wittstein  forms  soluble  sulpho- 
molybdates  by  roasting  with  S,  and  decomposes 
by  H.SO|Aq,  finally  roasting  the  sulphide  to 
UoO:,'{n.  P.  [2]  73,  155  ;  cf.  Wicke,  A.  45,  373  ; 
Wohler,  ibid.  p.  374).  Mohjbdenite  may  also  be 
decomposed  by  calcining  with  alkali  carbonates 
{v.  Christl,  D.  P.J.  124,  398;  Fibers,  A.  83, 
219) ;  or  by  the  use  of  H,SO,  (Fibers,  I.e.). 

Properties. — As  prepared  by  reducing  tho 
chloride  in  H,  Mo  appears  as  dull  silver-coloured, 
somewhat  malleable,  plates  (Wohler  a.  von  Uslar, 
A.  94,  250).  The  metal  obtained  by  reducing 
MoO.,  by  H  at  very  high  temperatures  is  lustrous  ; 
if  the  reduction  is  effected  at  lower  temperatures, 
an  ashen-grey  powder  is  obtained  wdiich  becomes 
metal-like  when  rubbed.  The  metal  obtained  by 
Debray,  which  contained  4-5  p.c.  C,  was  silver- 
white,  and  harder  than  topaz.  The  S.G.  of  Mo 
is  given  by  Loughlin  {.Am.  S.  [2]  45,  131)  as 
8-50  ;  this  metal  contained  98-7  p.c.  Mo.  De- 
bray (C.  R.  40,  1098)  gives  S.G.  8-0  for  the  metal 
obtained  by  reducing  MoOjby  C,  and  containing 
4-5  p.c.  C. 

Mo,  whether  in  powder  or  in  pieces,  is  un- 
changed in  ordinary  air  ;  when  heated  it  becomes 
brown,  then  blue,  then  white,  on  the  surface, 
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and  at  high  temperatures  it  is  burnt  to  MoOj. 
It  is  oxidised  by  fusion  with  KNO3,  oi"  slowly  by 
KOH;  also  by  HNO.|,  or  CI  water  ;  it  burns  when 
heated  in  steam,  evolving  H.  Mo  is  insol.  in 
HClAq,  dilute  H  ,SO,Aq,  and  HFAq ;  it  is  not 
acted  on  by  KOHAq.  Mo  combines  directly  with 
O,  CI,  and  Br,  but  not  with  I.  The  metal  is 
infusible  at  white  heat  (Debray,  A.  108,  250). 

The  atomic  weight  of  Mo  has  been  deter- 
mined (1)  by  analysing,  and  determining  V.D.  of 
M0CI5  (Liechti  a.  Kempe,  A.  169,  344 ;  Debray, 
C.  R.  6C,  732) ;  (2)  by  determining  S.H.  of  Mo 
(De  la  Eive  a.  Marcet,  A.  Ch.  [2]  75,  113)  ;  (3) 
by  determining  CI  in  MoO.,Cl„  (H.  Eose,  P.  40, 
400 ;  Svanberg  a.  Struve,  A'.  68,  209) ;  (4)  by 
synthesis  of  Ag,.MoO^  (Debray,  C.  R.  66,  732)  ; 
(5)  by  analyses  of  Mod,  and  MoCl^  (L.  a.  K.,  A. 
169,  344  ;  cf.  L.  Meyer,"i6iVZ.  p.  360) ;  (6)  by  re- 
ducing M0O3  in  H  (S.  a.  S.,  J.  pr.  44,  301 ; 
Dumas,  A.  Ch.  [3]  55,  143;  Debray,  C.  R.  66, 
732  ;  Eammelsberg,  B.  10,  1776) ;  (7)  by  oxi- 
dising MoS.,  to  MoO.,  (S.  a.  S.,  A.  68,  209)  ;  (8) 
by  conversion  of  MoCl,  and  MoCL  to  MoS.,  (L.  a. 
K.,  A.  169,  344;  cf.  Meyer,  ibid.  p.  300).'  The 
atom  of  Mo  is  pentavalent  in  the  gaseous  mole- 
cule M0CI5. 

Mo  is  probably  both  metallic  and  non- 
metallic  in  its  chemical  relations.  Few,  if  any, 
definite  salts  are  known  obtained  by  replacing 
the  H  of  acids  by  Mo ;  but  Mo^O.,  and  MoO.,  seem 
to  dissolve  in  acids  without  evolution  of  0.  The 
oxide  M0O3  is  an  anhydride ;  molybdio  acid, 
H0M0O4,  and  molybdates,  besides  tri-  tetra-  n- 
molybdates,  are  known.  M0O3  also  combines 
with  some  other  anhydrides  to  form  complex 
bodies  which  react  as  acids,  e.g. 
P.O5.20MoO3.38H,O ;  Si02.12Mo03.26H,0.  M0S3 
reacts  as  an  acidic  sulphide,  forming  sulphosalts 
M'-^MoS,.  Several  haloid  compounds,  and  many 
oxyhaloid  compounds,  of  Mo  are  known.  Mo  is 
closely  related  to  Cr,  W,  and  U,  and  is  less  closely 
related  to  S,  Se,  and  Te.  Mo  occurs  in  Group 
VI.  series  6 ;  the  following  table  exhibits  the 
position  of  Mo  relatively  to  the  other  members 
of  the  group : 

Even  series  — 

2         4  6        8       10  12 

0  =  16  Cr  =  52    Mo  =  96    —  W  =  184    U  =  240 

Odd  scries — 

3  5  7        9  11 

S  =  32    Se  =  79  Te  =  125  —  — 
{v.  Chromium  geoup  of  blejients,  vol.  ii.  p.  168  ; 
cf.  Classification,  vol.  ii.  p.  207). 

Reactions. — 1.  Heated  in  air  or  oxygen,  Mo  is 
burnt  to  oxide ;  if  the  temperature  is  sutKciently 
high,  M0O3  is  formed. — 2.  Oxidised,  to  M0O3,  by 
molten  nitre,  and  slowly  by  violten  potash. — 3. 
Heated  in  steam,  blue  oxide  (?  M03O5),  and  then 
M0O3,  is  formed.— 4.  Pulverulent  Mo  is  oxidised 
by  rubbing  with  silver  oxide,  or  mercuric  oxide. 
6.  Oxidised  by  nitric  acid,  cone,  hot  sidphuric 
acid,  or  chlorine  water. — 6.  Mo  does  not  dissolve 
in  hydrochloric,  hydrofluoric,  nor  dilute  sid- 
•phuric,  acid  ;  nor  does  it  react  with  potash  solu- 
tion. 

Combinations. — 1.  Mo  combines  with  chlor- 
ine to  form  MoCl,, ;  and  with  bromine  to  form 
MoBr, :  it  does  not  combine  directly  with  I. — 2. 
Heated  in  oxygen.  Mo  forms  oxides,  M0O3  being 
the  final  product  of  the  combination. 

Detection  and    Estimation. — The  greater 


number  of  the  Mo  eompouncis,  including  most 
of  the  molybdates  of  the  alkaline  earths  ami 
heavy  metals,  are  insol.  in  water.  Lower  oxides, 
and  also  the  sulphides,  produce  M0O3  when 
heated  in  air  ;  MoO;,  readily  dissolves  in  alkali 
solutions.  Insol.  molybdates  are  brought  into 
soluble  forms  by  fusion  with  alkali  carbonates. 
All  Mo  compounds  may  be  changed  to  soluble 
alkali  sulphomolybdates  by  fusion  with  Na_CO.| 
and  S.  Phosphomolybdatos  are  readily  soluble 
in  NH.|Aq.  Mo  compounds  impart  a  yellow 
colour  to  the  borax  bead  when  heated  in  the 
oxidising  flame,  the  colour  disappears  on  cooling ; 
in  the  reducing  flame,  they  give  a  dark-brown 
colour,  the  bead  is  oj^aque  if  excess  of  Mo  com- 
pound is  present.  They  give  a  clear  green 
microcosmic  salt  bead  in  the  reducing  flame, 
and  in  the  oxidising  flame  a  bead  which  is 
greenish  when  hot  and  colourless  when  co'd. 
In  solution.  Mo  compounds  give  a  brown-black 
pp.  with  HoS,  soluble  in  NH.,  sulphide ;  solu- 
tions of  molybdates  give  blue-coloured  com-- 
pounds  by  the  action  of  reducing  agents.  When 
M0O3  or  a  molybdate  is  evaporated  with  cone. 
H,SO|,  and  then  allowed  to  cool,  the  acid  be- 
comes deep  blue  in  colour;  this  reaction  dis- 
tinguishes molybdates  from  tungstates ;  the 
blue  colour  does  not  appear  if  antimonic  or 
stannic  salts  are  present,  unless  the  substance 
has  been  wetted  with  a  few  drops  of  phosphoric 
acid,  and  evaporated  to  dryness,  before  addition 
of  H,SO,  (Schoun,  Fr.  8,  379  ;  Maschke,  Fr.  12, 
383).  If  Zn  is  put  into  solution  of  a  molybdate, 
a  few  drops  of  cone.  KCNSAq  are  added,  and 
then  enough  HClAq  or  H^SO^Aq  to  cause  slow 
evolution  of  H,  a  carmine-red  colour  is  produced, 

even  with  ^^-^  part  M0O3 ;  ether  removes  the 

coloured  compound  (Braun,  JV.  2, 36).  Liquids 
containing  molybdates  yield  deep-red  solutions 
(sulphomolybdates)  by  boiling  with  yellow  NH, 
sulphide  (Braun,  Fr.  6,  86). 

Mo  is  estimated  (1)  as  metal  by  reducing  ia 
H  (Eammelsberg,  P.  127,  281)  ;  (2)  as  MoO.,  by 
oxidising  in  air  or  by  HNOjAq  (v.  d.  Pfordten^ 
B.  15,  1927)  ;  (3)  as  PbMoO,  (Chatard,  B.  4, 
280;  t».  also  Ullik,  A.  144,  217);  (4)  by  reduc- 
tion with  Zn  and  titration  by  means  of  standard 
KMnO.Aq  (VVerncke,  Fr.  14,  1;  v.  d.  Pfordten, 
B.  15,  1927) ;  (5)  by  the  reaction  of  M0O3  with 
an  acidified  solution  of  KI,  whereby  I  is  set  free 
and  is  determined  by  standard  Na^S^O^Aq 
(Mauro  a.  Danesi,  Fr.  20,  507). 

Molybdenum,  Acids  of,  and  their  salts.  The 
oxide  M0O3  is  slightly  sol.  in  water ;  c.  500 
parts  cold  water  dissolve  1  part  M0O3.  The 
solution  i-eddens  litmus.  Several  hydrates  of 
M0O3  have  been  isolated.  MoOj.H.O  =  H.MoO^ 
was  obtained  by  Ullik,  and  also  by  Vivier  (v. 
infra);  the  hydrates  Mo03.2H.,0,  2Mo03.H,0, 
4MoO,.H,0,  5Mo03.H.,0,  and  8Mo03.H„0,  have 
also  been  prepared  ;  some  of  these  are  soluble, 
and  some  are  insoluble,  in  water.  Several  series 
of  salts  are  known ;  these  salts  may  be  repre- 
sented as  derived  from  hydrates  of  M0O3 ;  in 
some  cases  the  hypothetical  hydrates  have  been 
isolated,  and  in  other  cases  they  have  not  been 
isolated.  Besides  reacting  as  the  anhydride  of 
more  than  one  acid,  M0O3  reacts  with  some 
oxides  more  acidic  than  itself  to  form  com- 
pounds, e.g.  M0O3.SO3;  it  a'-so  combines  with 
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certain  acids -e.;;." with  HCl,  IL,rO„  II.AsO^— 
the  compounds  thus  formed  have  acidic  reac- 
tio/is  and  yield  salts  {v.  Antimoxo-molybdatks, 

All!iKNO-MOLYI!DATES,  PIIOSl'HO-MOLYIiDATES,  p.  425  ; 
V.  also  MOLYBDENUU  TRIOXIDE,  p.  432). 

MoLYiiDic  ACIDS.  1.  H.MoO^.  The  normal 
hydrate  MoO,.rr,0,  or  hydroxide  MoO,(OH),„ 
was  obtained  by  Ullik,  but  only  once,  by  mixing 
MgMoOj  with  an  equivalent  of  HNO,,Aq  and 
allowing  to  stand  (.4.  153,  374).  Vivier(^'.  li. 
!()(),  001)  obtained  this  compound  by  allowing  a 
solution  of  NH,  molybdate  in  HNO,A(i  to  stand 
for  some  time,  also  by  heating  ordinary  KH, 
molybdate  solution  with  its  own  volume  of  water 
to  oO^^GO^  for  some  days.  H._.MoOj  forms  a 
mass  of  minute  needles;  it  is  quite  insol.  water. 

2.  H,,Mo.O,.  The  hydrate  2MoO,.H..O 
(  =  MoO,(bH).,.Mo03)  was  obtained  by  Ullik  (A. 
Ml,  32'J)  by  the  action  of  excess  of  H.SO^Aq  on 
the  ]ia  salt  formed  by  adding  BaCl.Aq  to 
ordinary  NHj  molybdate  solution,  filtering, 
placing  over  H^.SO,,  and  drying  the  guni-like 
residue  over  H,SO,  for  some  months,  or  at  100° 
(Ullik,  A.  153,"  373).  H,Mo,0,  is  a  gum-like 
amorphous  solid,  e.  soL  water. 

3.  H.Mo.O,.,,  and  H.,Mo,0.,,.  The  hydrates 
4MoO,,.H,0  (  =  MoO.,(OH).,.3Mo"0,),  and 
8.MoO,.H.]0  (-i\ro6,(OIi),.7MoO,)  are  formed 
similarly  to  2MoO,,.H„0,  the  drying  being  con- 
ducted at  120°,  ami  1G0°-170°,  respectively  (U., 
I.e.).  These  compounds  are  amorphous  solids, 
c.  sol.  water.  Sabanojeft'  (/.  li.  1SS9  [1]  515  ; 
abstract  in  B.  23  [lief.)  87)  obtained  a  colloidal 
form  of  H.^MO|0|..,  si.  sol.  water,  by  drying  for 
some  weeks  over  H^.SO,, ;  the  formula  was  deter- 
mined by  applying  Raoult's  law  [rf.  Molecular 
WEKiiiTs,  p.  417).  I'or  other  hydrates  of  MoO.,,viz. 
I\IoC),.2H_0  and  5MoO.,.H  6,  v.  Hyde-ites  of 

lIOI.Vlilil'.NUM  TIIIIIXIDE,  p.  432. 

(irahaul  (C.  J.  IS'M)  obtained  a  soluble  col- 
loidal form  of  molybdic  acid  (he  does  not  give 
the  composition)  by  dialysing  an  aqueous  solu- 
tion of  Na  molybdate,  to  which  excess  of  HClAq 
had  been  added,  unlil  the  liquid  in  the  dialyser 
was  free  from  NaCl  and  HCl.  Graham  describes 
the  solution  of  molybdic  acid  as  '  yellow,  astrin- 
gent to  the  taste,  acid  to  test  paper,  and 
jiosscssed  of  much  stability';  it  decomposed 
Na^CO.,  with  evolution  of  CO.;  and  became  in- 
sol. when  heated  for  some  time  with  a  strong 
acid. 

Chloroinolyhdic  acid  H-MoO^Clj 
(  =  MoO(OH),Cl,).  {Molybdenum  Injdro.rij- 
cliloridc).  Tliis  compound  is  obtained  by  pass- 
ing IICI  over  M0O3  at  150^-200°  (Debray,  C.  R. 
41),  1101).  It  forms  a  loose,  white,  crystalline, 
mass  ;  e.  sol.  water  ;  sublimed  unchanged  in  HCl. 

Thiomoli/bdic  acid  and  thioinolyb- 
datcs;  v.  Molybdendm,   tuioacids    of,  and 
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MoLvnoATEs.  A  great  many  molybdates  are 
known  ;  they  are  more  or  less  closely  related  to 
the  chromates.  The  following  classification  is 
that  given  by  Ullik  (IF.  A.  B.  (SO  [2J  295),  and 
now  generally  adopted.    E  =  divalent  metal. 

Jlfonomnhihlnles,  RJtoO^  or  RCJIoO, ; 
Dimvli.hJnf.-s,  inro.O,  or  rv0.2M<iO,  ; 
Trimohibdntrs,  KJto,0,„  or  RO..'!MoO, ; 
Ti  lriimiil  Ixlali-s,  RMo,0„  or  RO.  lMoO,  ; 
Oclnmtilyb.lnli-s,  lUlnfi..^  or  RO.SJtuO,  ; 
r),c,im«l:ihilnlrs.  RMo,„6,,  or  ItO.lOMoO, ; 
Ti  (basic  lu'iHumohjUidis,  UjMOjO^.  or  3U0.7MoO,; 


There  are  a  few  molybdates  which  do  not  belong 
to  any  of  these  classes,  c.rj.  5A1^03.2MoOj,  and 
2Ba0.5MoO,. 

The  alkali  monomolybdatcs  are  produced  by 
dissolving  MoO.,.a'H^O,  or  MoO.,,  in  equivalent 
quantities  of  alkali,  in  solution  or  molten  ;  they 
are  easily  sol.  in  water.  The  other  salts  of  this 
series  are  generally  insol.  in  water ;  they  are 
produced  by  ppn.  from  the  alkali  salts,  or,  in 
crystals  by  fusing  Na.,MoO,,  with  NaCl  and  me- 
tallic chlorides  (Schultze,  A.  12G,  55).  The 
alkali  ditnolybdatcs  are  formed  by  fusing  MoOj 
and  alkali  carbonates  in  the  proper  proportion, 
or  by  the  action  of  MoO^  on  molten  alkali  nitrates 
(Ull'ik,  A.  144,  214).  Tiie  triviolybJatcs  are 
formed  by  boiling  metallic  carbonates  with  con- 
siderable excess  of  MoO^  and  water,  filtering, 
and  allowing  to  evaporate  in  the  air.  These 
salts  are  generally  easily  sol.  iu  hot  water,  but 
only  slightlj-  sol.  in  cold  water  ;  many  of  them 
exist  both  in  crystalline  and  amorphous  forms, 
the  amorphous  varieties  are  readily  sol.  in  cold 
water  (Ullik,  A.  144,  227  ;  153,370).  The  ictm- 
violybdaics  may  be  obtained  by  rapidly  evapo- 
rating very  small  quantities  of  the  solutions 
which  yield  trimolybdates  when  allowed  to  eva- 
porate slowly.  They  form  amorphous,  brittle, 
masses,  which  slowly  decompose  with  formation 
of  trimolybdates  (Uilik,  A.  144,  321).  Crystal- 
lisable  acid  tetramolybdates  are  sometimes  ob- 
tained by  adding  a  fair  excess  of  acid  to  solutions 
of  mono-  or  dimolybdates ;  addition  of  a  little 
acid  to  such  solutions  generally  throws  down 
trimolybdates.  Very  ie\w  octo-  or  dccainolybdatcs 
have  been  prepared. 

The  following  table  presents  the  composition 
of  the  chief  molybdates.  The  sm  dl  figures  after 
the  formuhc  refer  to  the  list  of  memoirs  givea 
after  this  table  : — 

Molybdates. 
Monomolybdatcs,  RMoO,  or  KO.MoO^. 
(NH,)„MoOj  (also  infra,  Mg  salts).    (23,  27) 
5(NH;).,MoOj.Mn,Mo,0,,.  12aq.  (22) 
BaMoOj.    (1,  23) 
BeMoO^.BcO.H.,.  Caq.  (2i) 
CaMoOj.  (7) 
CoMoO,.    (I,  39) 
CoMoO,.2NH3.aq.  (33) 
3CuMoO^.CuO  H,.4aq.  (ii) 
re,(MoOj)3.MoO,.  7aq.  (31,1) 
Fe.](MoO,)3.2Mo03.  IGaq.  (20) 
5Li^MoO,.  2aq.    (17,  2G) 
Mg5loO|.5a(i.    (12,  21,2G) 
MgMoO,.(NH,).,MoO^.  2aq.  (12) 
MgMoO,.K,Mo6,.  2aq.  (12) 
MnMoO^  (v.  svpia,  NH^  salts;  and  infra,  K 

salts).     (1,  22,  30) 

Hg.MoO,.  (29) 
NiMoO,.2NH.,.aq.    (1,  33) 
K.MoO,  (also  siijira,  Mg  salts).    (23,  2C,  3i) 
2K.MoO.,.Mn„Mo,.0,,.  12aq.  (22) 
K„MoOj.2Na„Mo6|.14aq.    (15,  2(i) 
31lb,MoO,.4i\IoOa.  4aq.    (2G,  31) 
Ag/loOj.  (23) 

deriVL-a  from  Jl.'MoO.  or  IT,0.jroO^. 

„  II  .Mo.O,  or  H  .0.2M.iO,. 

„  /iv/"j//i  YiV«ni.Mn,n,„,,.' II.0.3MoOj. 

„  H,Mo,0„  or  H  .O.  i.MoO  ,. 

„  H.Mo.O..  or  if.O.HMod,. 

„  hvimlh  lical  ll,Mo,„0„  or  11 .0.1  ilAroO,. 

„  hipulltclkal  ll„Mo,0..  or  311  ,U.7.MoU,. 
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Ag.,Mo0^.4NH,.  (35) 
2Ag,Mo0^.3MoO.,.  (23) 

Na.MoO^.  2aq  (also  sxipra,  K  salts).    (23,  23,  3G) 

Si-MoOj.  (1) 

Tl.,MoO,.    (20,  37) 

STl.MoO^.SMoO.,.  (37) 

8T1'MoOj.3MoO,.  (37) 

ZnaioOj.    (1,  30) 

Dimolyhdates,  RMo  O.  or  ri0.2Mo03  or 
RMoOj'.aioO^. 

Al.,(Mo.,0-)3.3(NH,)  ,Mo.,0,.  20aq.  (18) 
Al.,(Mo,0.)  (.3K,Mo.,0-.  20aq.  (23) 
Al,(Mo,0,).,.3Na,Mo,6;.  22aq.  (28) 
(NH4).^MOoO,  (also  suirra,  Al  salts,  and  infra  Cr 

salts).  (23) 
Cr,(Mo,0.),.3(NH,)  ,Mo.,0;.  20aq.  (id) 
CrjMo.,oj)3.3K.,Mo.,O;.20aq.  ua) 
Cr.,(Mo,0,)3.3Na,.Mo,0,.  21aq.  (19) 
Hg.,Mo.",0;.  (20) 
Ma^MoP,.  (2) 

Trimolybdates,  EMo,0,„  or  EO.SMoOj  or 
EMo0^.2Mo03. 

(NH,).,Mo,0,o.  aq.    (25,  32) 
(NH,.Na)Mo.,0,„.  aq.  (33) 
BaMo.,0,„.  3aq.  (23) 
CaMo,0|„.  6aq.  (7) 
CoMo,0,„.  lOaq.  (u) 
2CuMo,0|„.  9aq.  (U) 
MgMo.,b,(,.  lOaq.  (12) 
K.MOjbii,.  3aq.    (9,  23) 
Na.3Io.,0|„.  4aq,  and  7aq.    (5,  23) 
(NaNHj)Mo,0,„.aq.  (3o) 
ZnMojOio.  lOaq.  (11) 

Tctraviolyhdates,  EMo,0|3    or  EO.4M0O3  or 

EMoO,.3MoO,. 
(Nflj).,M0j0,3.aq.  (25) 
BaH,(Mo^O,3).^.  17aq.  (G) 
CaMO|0,3.9aq.  (7) 
CaH.,(Mo,0,,).,.17aq.  (7) 
MgH,(MOjO,3)2.  19aq.  (12) 
KHM'o,0,.,.  6aq.  (10) 
NaHMo,C>,3. 8aq.  (14) 
Na3l0j0,3. 6aq.  (3) 
ZnMOjO,3. 8aq.  (11) 

Octomolybdatcs,    EMosO.,,,    or    EO.8M0O3  or 
EMo0^.7Mo03. 

Na.,Mo„0,,5. 4aq.    (1%  6) 
NaHMogOjj.  4aq.    (l%  6) 

Decamolyhdates,  EMO10O3,   or  EO.IOM0O3  or 
EMoOj.OiMoOa. 

Na.^Mo,„03,.12aq.    (1'',  6) 

Tribasic  hcptamolyhdatcs  (sometimes  called 
seven-thirds  vwli/bdates),  EjMOjOjj  or 
3RO.7M0O3  or  EMoOj.2B0.6Mo03. 

(NHj)gMo,024.  4aq  (ordinary  ammonium  molyb- 

date).     (16,  23,  26,  27) 
Ba.,Mo,0.,,.  9aq.    (23,  31) 
Mg3Mo,O2,.20aq.  (12) 
K,.M0;0.|.  4aq.    (23,  26) 
Na^MOjCDj,.  22aq.    (13,  26,  36) 

Molybdatcs  not  included  in  foregoing  classes. 

5Al.,0,,.2MoO.,.    (18,  28) 
4(NHJ^0.5Mo0^.aq.  (30) 


2Ba0.5Mo03. 6aq.  (23) 
Cu0.2(NH^).,0.5MoO,.9aq.  (21) 
7(NHJ.,0.2Na,0.21Mo03. 15aq.  (26) 
7(NHj,O.3Na2O.25MoO3.30aq.  (26) 

For  some  other  complex  molybdates,  v.  Bar- 
wald,  C.  C.  1885.  424  (Abstract  in  C.  J.  50,  17). 

Molybdates  of  Cd  (1),  Di  (Frerichs  a.  Smith, 
A.  191,  355),  La  (F.  a.  F.,  I.e.  p.  365),  Pb  (23), 
and  Manross,  A.  82,  358),  and  Sm  (Cleve,  Bl. 
[2J  43,  170),  have  also  been  prepared. 

Memoirs  where  accounts  of  the  molybdates 
will  be  found : — (1.)  Schultze,  A.  126,  65. 
(1^)  Ullik,  (F.  A.  B.  60  [2],  295.  (2.)  Ullik,  A. 
144,  214.  (3.)  aid.  id.  144,  321.  (4.)  Ibid.  id. 
144,  227;  153,  376.  (5.)  Ibid.  id.  144,  223. 
(6.)  Ibid.  id.  144,  336.  (7.)  Ibid.  id.  144,  231, 
327,  334.  (8.)  Ibid.  id.  144,  208.  (9.)  Ibid.  id. 
144,  230.  (10.)  Ibid.  id.  144,  334.  (11.)  Ibid, 
id.  144,  232,  233.  (12.)  Ibid.  id.  144,  345  ;  153, 
368.  (13.)  Ibid.  id.  144,  219.  (14.)  Ibid.  id. 
144,  233.  (15.)  Ibid.  id.  144,  339.  (16.)  Eam- 
melsberg,  P.  127,  298.  (17.)  Ibid.  id.  128,  311. 
(18.)  Struve,  J.  pr.  61,  449.  (19.)  Ibid.  id.  61, 
457.  (20.)  Ibid.  id.  61,  459.  (21.)  Ibid.  N. 
Petersb.  Acad.  Bull.  12, 142.  (22.)  Ibid.  J.  pr. 
61,  460  to  466.  (23.)  Svanberg  a.  Struve,  J.  pr. 
44,  257.  (24.)  Atterberg,  J.  1873.  258.  (25.)  Ber- 
lin, J.  pr,  49,  445.  (26.)  Delafontaine,  J.  pr. 
95,  136.  (27.)  Fliickiger,  P.  86,  594;  cf. 
Werncke,  Fr.  14,  14.  (28.)  Gentele,  /.  pr.  81, 
414.  (29.)  Hirzel,  /.  1852.  419.  (30.)  Jean, 
C.  R.  78,  1436.  (31.)  Jorgensen,  Gm.-K.  2  [2] 
217.  (32.)  Kammerer,  J.  pr.  [2]  6,  358. 
(33.)  Sonnenscliein,  J.  pr.  53,  340.  (34.)  Stein- 
acker,  J.  1861.  238.  (35.)  Widmann,  Bl.  [2]  20, 
64.  (36.)  Zenker,  J.  pr.  58,  486.  (37.)  Flem- 
ming,  J.  1868.  250.  (38.)  Mauro,  B.  14,  1379. 
(39.)  Coloriano,  Bl.  [2]  50, 451.  For  an  account 
of  the  crystalline  forms  of  many  molybdates  v. 
Zepharovich,  W.  A.  B.  58  [2],  111. 

To  indicate  the  methods  of  jn-eparation  and 
properties  of  the  molybdates,  short  descriptions 
are  given  of  the  NH4  and  Na  salts ;  for  the 
others,  reference  must  be  made  to  the  original 
memoirs. 

Ammonium  molybdates.  (1)  Monomolyb- 
date,  (NH,)jMo04.  Prepared  by  dissolving 
M0O3  in  excess  of  very  cone.  NHjAq,  and  ppg. 
by  alcohol ;  obtained  in  small  monoclinic  crys- 
tals by  spontaneous  evaporation  of  the  tri- 
molybdate  in  cone.  NH3Aq.  Effloresces  in  air, 
with  loss  of  NH3 ;  with  water,  forms  an  acid 
salt.  Forms  double  salts  with  MgMoO^  and 
Mn,Mo,0,i-  (2)  Dimolybdate,  (NHj),Mo,0;. 
Prepared  by  evaporating  the  mother-liquor  from 
which  themonomolybdate  has  separated ;  a  white 
crystalline  powder.  Forms  double  salts  with 
AU(Mo,0,)3  and  Cr2(Mo,0,)3.  (3)  Trimolyb- 
date,  (NH|).Mo30,|,.aq.  Prepared  by  slow  decom- 
position of  ordinary  NH,  molybdate  solutions, 
at  temperatures  below  10°.  Lustrous  needles ; 
easily  sol.  hot  water,  si.  sol.  cold  water.  Forms 
a  double  salt  with  Na.MojO,,,.  (4)  Tetra- 
violybdate,  (NH,,)„MojC),3.aq.  Prepared  by 
slowly  decomposing  solution  of  ordinary  'NHf 
molybdate  by  HClAq  or  HNO.jAq ;  the  solution 
eventually  becomes  filled  with  crystals  of  the 
tetra- salt,  and  the  liquid  is  free  from  Mo.  (5)  Tri- 
basic heptamolybdate,  (NHj),.Mo,0.,j.4aq 
( =  3(NH,).,0.7Mo03.4aq).   This  is  the  ordinary 
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■ammonium  mdlyhdnte  used  as  a  reagent  for 
phosphoric  acid,  &c.  Crystallises  from  solu- 
tion of  MoO.j  in  NIIjAq,  in  large  monoclinic 
2-ii'ism3,  unchanged  in  air.  The  same  salt  crys- 
tallises with  12aq  from  the  mother-liquor. 

Treatment  of  ammonium  violybdate 
residues.  Venator  {Ar.  Pit.  [3]  23,  713)  recom- 
mends to  add  enough  FeCljAq  to  give  a  brownish 
colour  to  the  solution;  to  ppt.  pho.-p{io. io  acid  by 
NM.|Aq;  to  filter,  and  add  IlaCl  Aq  whereby  Ba 
molybdate  and  IJaSOj  are  ppd.  The  pp.  is 
thoroughly  washed  with  hot  water,  and  boiled 
for  a  long  time  with  (NH|),SO|Aq;  Nil,  molyb- 
date separates  from  the  liltrate  on  evaporation. 

Sodium  mohjbdatcs.  (1)  Monomolyhdatc, 
Na_.MoO,.2aq.  Prepared  by  fusing  together  equi- 
valent (piantities  MoO^  and  Na^CO.j,  dissolving 
in  water,  and  evaporating ;  also  by  dissolving 
M0O3  in  Na._,CO;jAq  ;  also  by  neutralising  the 
solution  of  any  of  the  other  Na  salts  by  Na^CO,. 
Small  lustrous  tablets;  sol.  water,  solution  has 
an  alkaline  reaction.  Solutions  evaporated  under 
G°givea  salt  with  lOaq  ;  these  crystals  etiloresce 
to  tlie  salt  with  2aq.  Forms  a  double  salt  with 
K,I\h)0|.  (2)  Z»  j)«oh/&(Z«i(',Na,Mo,0;.  I'repared 
by  fusing  together  MoO^  and  NaXX).|in  the  proper 
proportion, and  treating  with  a  little  cold  water; 
a!so  by  adding  MoO.,  to  the  equivalent  quantity 
of  molten  NaNO^  (only  half  of  this  is  decom- 
posed), and  treating  with  cold  water.  Small 
lustrous  needles;  sol.  with  difficulty  in  water, 
hot  or  cold.  Melts  at  incipient  redness,  and 
crystallises  on  cooling.  An  aqueous  solution  of 
this  salt  evaporated  to  a  syrup  yields  crystals  of 
Na,^Mo^O,.aq  ;  easily  sol.  water.  (3)  Trimolyh- 
date,  Na.3fOjO,|).7aq.  Prepared  by  saturating 
warm  NaXO^Aq  with  MoO^,  filtering,  and  allow- 
ing to  evaporate  spontaneously  ;  also  by  adding 
excess  of  HNO^Aq  to  a  cone,  solution  of  MoO.,  in 
NaXO.|Aq ;  also  by  adding  acetic  acid  to  solu- 
tion of  Na,;Mo,Oo,.22aq ;  also  by  spontaneous 
evaporation  of  solution  of  NaHAf0|0|.,.8aq  after 
addition  of  1  or  2  formula- weights  of  Na.COj. 
A  voluminous  pp.  consisting  of  fine  needles. 
Small  quantities  of  a  hot  cone,  solution  of  this 
salt  give  Na.jMo30,„.4aq  on  rapid  evaporation  ; 
amorphous  mass,  easily  sol.  water.  Forms  a 
double  salt  with  (NHJ.Mo^Oin.  W  Tetramolyh- 
dati's;  [a]  Normal  salt,  Na^MOjOi^.Oaq.  Pre- 
pared by  adding  the  proper  quantity  of  HClAq 
to  Xa_.MoO,.\q,  and  evaporating  ;  alfo  by  sponta- 
neous evaporation  of  solution  of  NaHMOjO|.,.8aq, 
to  which  a  little  NaCl  has  been  added.  Easily 
sol.  liot  water,  si.  sol.  cold  water,  {b)  Acid  salt, 
KaHMo,0|3.8aq.  Prepared  by  adding  the  proper 
quantity  of  HClAq  to  Na.MoO,|Aq.  Large  mono- 
clinic  crystals ;  sol.  water,  hot  or  cold.  Melts 
below  redness.  (5)  Octomolybdates  ;  (a)  Nor- 
mal salt,  Na.jMo,0;.,.4aq.  Prepared  by  digesting 
the  acid  salt  with  1  formula-weight  Na^CO.,  in 
wafer.  A  white  insol.  powder,  (h)  Acid  salt, 
NaHMosO._,-.4aq.  I'repared  by  adding  excess  of 
cone.  HNd,Aq  to  boiling  Na.MoO^.Aq.  A  white 
pp.  {i>)  D  cca  iiiol  y  bd  a  le,'iia.Mo,„0.,yl2aq.  Pre- 
pared by  adding  2HClAq  to  Na-,MoO,Aq,  and 
evaiiorating  on  tine  steam-bath.  Separates  as  a 
white,  almost  insol.,  crystalline  powder.  (7)  Tr  i- 
basic  hcptamolybdatc,  Na„Mo.O,_,|.22aq 
(  =  3Na-.0.7MoO,,.22aq).  Prepared  by  dissolving 
MoO,  in  the  calculated  quantity  of  NaXO.,  in 
water;  also  by  mixing  equivalent  quantities  of 


Na_,MOjO,„  and  Na^CO,  in  solution,  and  eva- 
porating; also  from  a  solution  of  MiO^  in 
NaOHAq  or  Na,CO,Aq,  by  adding  HNO.,Aq  as 
long  as  the  pp.  of  trimolybdate  redissolves  and 
until  the  liquid  acquires  an  acid  reaction. 
Large,  lustrous,  monoclinic  prisms  ;  easily  sol. 
water ;  solution  reacts  acid.  Melts  when 
warmed,  and  crystallises  on  cooling  ;  the  molten 
salt  is  insol.  water.  There  are  also  several 
complex  double  sodium  molybdates. 

AnTIMONO-,  AUSENO-,  I'LUO-,  PUOSPHO-,  SILIC0-, 
VANADO-,  tMLYEDATES. 

Antimonoso-molybdates.  These  salts  arc 
most  simply  regarded  as  compounds  of  Sbx), 
with  MoO.|  and  basic  oxides  ;  they  are  obtained 
by  boiling  SbOCl  with  an  acid  molybdate  solu- 
tion (Gibbs,  P.  Am.  A.  21,  93). 

Antimono-molybdates.  Some  of  these  salts, 
compounds  of  Sb.O-  with  MoO  ,  and  basic  oxides, 
are  described  by  Gibbs  (P.  Am.  A.  21,  105). 

Arsenoso-molybdates.  Described  by  Gibbs 
(I.e.  21,  81).  The  former  salts  are  obtained  by 
boiling  As^O^  with  cone,  solutions  of  acid  molyb- 
dates ;  the  latter  by  oxidising  the  former  in 
alkaline  solution.  (For  composition  of  fore- 
going complex  salts  V.  abstracts  of  Gibbs'  papers 
in  C.  J.  Abstracts,  188G.  42G,  511;  18S7.  113; 
V.  also  Pufahl,  B.  17,  217  ;  Debray,  C.  R.  78, 
140S  ;  Struve,  J.  pr.  58,  41)3.) 

Arseiio-molybdic  acids.  Compounds  of 
H.AsO,  with  MoO,;  v.  Seyberth,  B.  0,  391; 
Debray,  C.  B.  78,  1408  ;  Struve,  J.  p>r.  58,  493. 

Eegardingthe  relations  of  the  antimono-  and 
arseno-  molybdates  to  the  phospho-  molybdates, 
V.  PhospJioinul i/bdales,  p.  42G. 

Fluo-molybdates.  A  number  of  salts  are 
obtained  by  dissolving  molybdates  in  HFAq  and 
evaporating;  others  are  formed  by  dissolving 
metallic  oxides  along  with  MoO;,  in  HF.Aq  and 
evaporating  ;  other  salts  are  produced  by  dis- 
solving hydrated  MoO._,  along  with  metallij 
oxides  in  HF.Aq  and  evaporating ;  others  by 
dissolving  M0CI5  in  alkali  fluorides.  These  sails 
may  be  regarded  as  Jluomolybdates ;  most  of 
them  belong  to  one  of  the  series  M1..M0O.F,, 
M'lMoO  Ja,  or  M',,MoOP.,;  the  first  may  be 
looked  on  as  salts  of  the  hypothetical  acid 
H_,MoO,F.„  derived  from  H.MoO, ;  the  second 
may  be  looked  on  as  salts  of  the  hypothetical 
acid  HMoO,r.„  derived  from  H,Mo,0,  ;  and  the 
third  as  salts  of  the  hypothetical  acid  H.^MoOF.,, 
derived  from  the  hypothetical  H|Mo.6;.  The 
foregoing,  and  other,  fluomolybdates  may  also 
i  be  regarded  as  compounds  of  metallic  Huorides 

with  MoO.J,  and  MoOF„  respectively. 
I       Fluomonoviolybdates,W.MoO.F^.  These 
salts,    which    may   also    be    represented  as 
i  2MF.MoO,P.,,  are  generally  obtained  by  dissolving 
monomolybdates  in  HFAq  ;  most  of  them  are 
sol.  water,  and  crystallise  well.    When  carefully 
heated  in  air,  many  form  molybdates,  others 
give  residues  of  metallic  oxides  (Delafontaine, 
i  J.  18G7.  233).    The  chief  fiuomonomolybdates 
are  the  following.  (NH,),MoO,F^.H,0  ;  triclinic 
tables,  by  adding  slight  excess  of  HFAq  io  a 
strongly  ammoniacal  solution  of  ordinary  NH, 
molybdate,  and  evaporating;  when  heated.  H.,0 
and  HF  are  evolved  and  blue  oxide  of  Mo  re- 
i  mains.    (NH,).,MoO.,Fj ;  rhombic  plates  (Mauro, 
]\Icm.    R.    Acal.  'dei    Lincci    [4]  4,  481). 
CoMoO.F,.GIl,.0;  dark  red  cfllorcsccnt  crystals, 
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obtained  by  dissolving  equivalent  weights  of  ;  ever,  exceed  G,  in  one  case  w  =  l4  when  R  =  Ag; 
CoO  and  M0O3  ii  HJD'Aq,  and  evaporating,  i  Gibbs) ;  R  =  basic  metal  usually  Na,  K,  or  NH, ; 
K3IoO^F^.H^O  ;  lustrous,  triclinic  crystals,  ob-  |  x  is  generally  large,  varying  from  8  to  413.  The 
tained  by  dissolving  KjMoO,  in  HFAq,  also  by  '  chief  sub-classes  of  these  phospho-molybdatcs 
adding  KF  to  M0O3  dissolved  in  KFAq.    Other  |  are  the  following  (Gibbs) : — 

10MoO3.2P,O5.5E,O.a:aq  ;   R  =  NH^  and  K,  a;  =  7  and  20. 
10MoO,.2P,O,.GE,>O.ccaq ;  R  =  NH^,  K,  Ag,  a;  =  14 ;  E  =  Na,  J  =  23. 
32MoO,.2P.,03.6R,0.2-aq ;  E  =  NH„a;=28. 
36Mo03.2P20..2E'0.raq  ;  E  =  Na,  a;  undetermined,  >  10. 
36Mo03.2P.,0,.4E'0.2:aq ;  E  =  Na,  a;  „  >8. 

44MoO,.2P,0,.5E.,O.Kaq ;   E  =  K,  a;  =  22. 
44Mo03.2P.05.GE",0      ;  E  =  NH,. 
44Mo03.2P.,05.6E„0.^:aq ;  E  =  NH^,  a;  =  18  and  24, 
44Mo03.2P.,0,.6E  ,0.a-aq  ;  E  =  K,  a;  =  24. 
44Mo03.2P,.05.1'iE.,0.a:aq ;  E  =  Ag,  a;  =  28. 
48MoO,.2P."05.2R,6.xaq  ;  E  =  iCo.,(NH3)8(NO..),0,  x  =  4G. 
48MoO,.2P.,05.4E.,0.a:aq ;  E  =  K,  a;  =  8. 


salts  of  this  series  are  CdMoO.,Fj,NiMoO,Fj.6H  ,0, 
Eb.,MoO.,r^.H,.0,  2Na.,MoO  J'j.H.O, 
Tl,MoO.,Fj.H,0,  ZnMoO,P^'.GH.6. 

Fluoclimolybdatcs,  M'.,Mo..OjF|;  or 
MiMoO^Fj  (relafontaine,  J.  ISO?'.  2.33)..  These 
salts  may  also  be  reisresented  as  MF.MoO^F, ; 
they  are  obtained  by  dissolving  dimolybdates  in 
HFAq,  or  by  treating  the  salts  M'^MoO^F^  with 
HFAq.  The  chief  salts  of  this  series  are 
NHjMoO,F3.H,0,  and  KMoO.Fj.H.O. 

Fluomolybdates  other  than  the  fore- 
going. The  salts  (NH,),MoO.>P5  (or 
MoO.,F2.3NH,F)  and  (NH,)^MoO.,F6.(NH,)„MoOj 
(or  MoO,F.,.4NHjF.(NH,),MoOj"  are  described 
by  Mauro  (Mem.  B.  Acad,  dei  Lined  [4]  4, 
481).  The  same  chemist  {G.  19,  179;  v.  also 
B.  15,  2.509)  describes  the  following  salts : — 
K,MoOF5.H,0  (or  MoOF3.2KF.H,0)  ;  obtained 
by  dissolving  M0CI5,  or  MoC-rH.^O,  in  cone,  hot 
KFAq,  and  crystallising:  K.Mo.OaFi^.H.O  (or 
3M0UF3  5IVF.H2O),  by  dissolving  the  preceding 
salt  in  HFAq  and  evaporating :  (NHJ.iMoOFj 
(or  MoOF3.2NH,F),  by  dissolving  MoO,.kH,0  in 
HFAq,  adding  NHjAq  till  the  green  liquid  becomes 
reddish,  then  adding  HFAq  till  a  green  colour 
is  produced  again,  and  evaporating  considerably 
at  a  moderate  temperature :  (NHj)jMo303Fu.H.,0 
(or  SMoOFj.SNH.F.H.O),  by  dissolving  the  pre- 
ceding salt  in  warm  HFAq  and  evaporating. 

Phospho-molybdates.  The  phospho-molyb- 
dates  Lave  been  examined  by  Berzelius,  Svan- 
berg  a.  Struve  [J.pr.  44,  299),  Debray  [Bl.  [2]  5, 
404),  Rammelsberg  (B.  10,  1776),  Finkener  (B. 
11,  1638),  and  especially  by  Wolcott  Gibbs 
(P.  Am.  A.  17,  G2;  18,  232;  21,  50).  These 
salts  are  produced  when  phosphoric  acid  or  a 
soluble  phosphate  is  added  to  solution  of  a 
molybdate,  with  or  without  the  presence  of  a 
free  acid ;  also  by  fusing  together  phosphates 
and  molybdates  ;  by  dissolving  molybdates  in- 
soluble in  water  in  phosphoric  acid  ;  by  digest- 
ing M0O3  with  an  alkaline  phosphate  ;  and  by 
treating  mixtures  of  insoluble  phosphates  and 
molybdates  with  a  dilute  acid.  The  phospho- 
molybdates  of  the  fixed  alkaline  bases  may  be 
dehydrated  by  careful  heating,  but  Mo0.j  is 
generally  partially  volatilised.  Solutions  of  these 
salts  in  NH.Aq  are  decomposed  by  H^S  with 
formation  of  thio-molybdates. 

The  phospho-molybdates  belong  to  the  gene- 
ral form  niilo0.i.27.,0,yii]l.fi.x&(\  ;  m  is  always  an 
even  number  varying  from  10  to  48  ;  n  varies 
^■pm  2  to  G,  and  is  generally        n  may,  how- 


Theonly  phospho-molyhdic  aci<Z which 
has  been  isolated  is  48Mo03.2P.^O^.GHp..raq ; 
three  hydrates  are  known  in  which  x  =  54,  92, 
and  100  (Gibbs). 

The  salts  with  6E>0  are  regarded  by  Gibbs 
as  normal  salts ;  those  with  less  than  GE^O 
generally  have  acid  reactions.  To  th.e  ordinary 
ammonium  phospho  -  molybdate  —  ob- 
tained by  adding  excess  of  a  mineral  acid 
to  a  solution  containing  M0O3,  P^O,,  and  an 
NHj  salt  —  Gibbs  assigns  the  composition 
48iro03.2P.A-5(NH,),O.H,0.16aq  (c/.  Svanberg 
a.  Struve,  J.pr.  44,  29i  ;  N.utzinger,  Pharmaccut. 
Viertcljahresschrift,  4,  o4.{)  ;  Sonnenschein, -J.^J''. 
53,  342;  Lipowitz,  P.  109, 135  ;  Seligsohn,  J.p?". 
C7,  470;  Hundeshagen,  Fr.  28,  141,  172,  who 
says  that  when  dried  above  130°  the  salt  is 
12Mo03.(NHj3POj). 

Gibbs  (I.e.)  describes  four  other  series  of 
phospho-molybdates : — 

Metaphospho -molybdates, 
7!iMo03.nKP03.jjE,0..raq. 

Hypophospho-molybdates, 
viMo0.j.nH,FO.,.pRfi.xaq. 

Phosphoroso- molybdates, 
9wMoO3.MH3PO3.pRjO.a-aq. 

Phosphoroso-phospho-  molybdates, 
?HMo03.nP20j.9i'H3P03.pE,0..iaq. 

Metap)hospho-  moUibdatcs,  represented  by 
10MoO3.4NHjPO3.3(NHJ.,O.9aq  and 

14Mob3.3Ba(P03),.Ba0.55aq 
are  converted  by  acids  into  orthophospho- 
molybdates  (Gibbs,  P.  Am.  A.  21, 116). 

Hypophospho-  molybdates  are  represented  by 
8Mo03.2H3PO,2(NH,),,0.2aq;  this  salt  was  ob- 
tained by  mixing  NaH.,PO„Aq  with  solution  cf 
(NH,)sMo,02„  and  adding  HClAq  (G.,  P.  Am.  A. 
18,  232). 

Phosphoroso-  molybdates  are  represented  by 
24Mo03.4H3P03.4(NHj),0.a-aq,  in  which  a;  =  17 
and  25 ;  obtained  by  adding  HjPO  .Aq  (pro- 
duced by  adding  water  to  PCI.,)  to  solution  of 
(NH,)  lIoA-4  (G-.,  P.  Am.  A.  18,  237  ;  21,  89). 

Plwsplioroso-phospho-  mohibdates  are  repre- 
sented by  72Mo03.31\0,.2H3Pb3.9(NH,).0.38aq  ; 
obtained  by  adding  the  product  of  the  de- 
composition of  PCI3  by  H,0  to  solution  of 
10xMoO3.2PA-C(NH,),O.14aq  (G.,  I.e.  21,  90). 

'SoX.e.—'Pyvophospho-  tunqstatcs  have  been 
isolated,  of  the  form  22W03.9P,03.;;R,0,  p  =  13, 
18,  and  20;  an  ortho-mctaphospho-tun(jstate]ia,a 
also  been  prepared, 

22WO,.3(P^O,.3KjO).GNaP03.2K,0.2Na,0.42aq. 
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Corresponding  molybdatcs  have  not  yet  been 
isolated. 

Besides  tlic  foregoing  phospho-molybdatcs, 
representatives  of  phospho  vanado-  and 
phosphostanno  -  molybdates  have  been 
prepared  by  Wolcott  Gibbs. 

rhosplwvaytado-  moJybdatcs  are  represented 
by  28MoO,.2P.,0  .IOV.,0  .l(;(NII,)  ,0.10i)a(i,  and 
48MoO;,.2PA-V,b,-7(NH,),,O.:i0aq.  Tliese  salts 
are  obtained  by  digesting  MoO;,  with  solution 
of  phosphovanadates,  viVOyii^ S^A'^P  ! 
heating  solutions  of  vanado  -  molybdates, 
?«MoOj.?iV.^0^.2jR..O,  with  alkaline  phosphates 
in  the  presence  of  acid  ;  and  by  heating  V.,Oi 
with  solution  of  an  alkaline  phosxjho-molybdate 
((iibbs,  I.e.  18,  253). 

I'hosphoslanno  violybdatcs  ;  the  salt 
lliMoO,.3P,0.,.4SnO,.3(NH,l,0.2.Saq  is  obtained 
by  pouring  solution  of  SnClj.2NH|Cl  into  a  hot 
solution  of  the  acid  Nil,  iihospho-niolybdate 
lUMoO,.2r,0,-5(NH,),,0.7aq  (Gibbs,  I.e.  21,  120). 

The  a  r  s  e  n  o-  molybdates  already  referred 
to  {p.  425)  belong  to  the  series 
?)iMoO:,.?tAs.O,,.2^1{.^O..raq  (arsciioso-  compounds) 
where  m  =  0,8,  and  12,  n  =  3,  2,  and  5,  p  =  2  and 
3  (U  =  NH„iMn,',Ba),  and  .t;  =  G,  13,  and  24 
(Gibbs,  P.  Am.  'A.  21,  81).  The  anlimono- 
molybdates  (v.  p.  425)  belong  to  the  series 
17MoO.,.3Sb,03.C(NH,),0.21aq  (antimonoso- 
compounds) ;  and  the  series 
7Mo0,.4Sb,O,.5(NH,).0. 12aq  {anlimono-  com- 
pouiuh)  (Gibbs,  P.  Am.  A.  21,93  a.  105). 

Silico-molybdates.  Alkali  molybdate  solu- 
tions produce  yellow  pps.  when  added  to  solu- 
tions of  alkali  silicates  in  presence  of  HNO, 
(Knop,  C.  C.  1857.  C91,  8G1 ;  Itichter,  Z>.  P.  J. 
19'J,  183).  According  to  Parmcntier  (C  R. 
92,  1234)  tliese  pps.  have  the  composition 
13MoO,,.M',SiO,..TH,0.  P.  obtained  the  acid 
12MoO|.H,SiO,.241LO  from  the  niercurous  salt 
(C.  it.  94,  213).  This  acid  forms  large  yellow 
regular  octahcdra,  melting  at  45^^  and  decompos- 
ing below  100^ ;  easily  soluble  in  water  and  dilute 
acids ;  decomposed  by  excess  of  NHjAq  or 
alkali  carbonates  with  separation  of  silica. 

Vanado  molybdates.  These  salts  belong  to 
two  series  (Gibbs,  P.  Am.  A.  18,  240  a.  204). 

Vanadio-moly bdates.  These  salts  are 
represented  by  0MoO.,.V.,O,.2(NH,).,O.5aq, 
10.MoO,.2V.,Oj.5BaO.29a(i,  and 
18MoO,.V,6,.8(NH,),0.15aq  ;  they  are  obtained 
by  digesting  VjO-  (free  from  VOo)  with  solutions 
pf  alkaline  molybdates ;  by  heating  together 
solutions  of  alkaline  vanadates  and  molybdates 
especially  in  presence  of  acid  ;  by  boiling  solu- 
tions of  alkaline  vanadates  or  meta-vanadates 
(e.g.  i<H,YO.|)  with  iMoO,;  and  by  the  decompo- 
sition of  phosphovanadomolybdates  (v.  siqjra). 

V  a  n  a  d  i  0  -  V  a  n  a  d  i  c  o  -  m  o  1  y  b  d  a  t  e  s .  The 
representatives  of  this  series  which  have  been 
isolated  are  28MoO,.V0...4V.,0  .ll(NH,)..O.20aq 
and  30MoO,.3VO,.2V,O,.14BaO.48aq.  They  are 
obtained  by  boiling  V0._,  and  V.X)^  with  an  acid 
molybdate;  by  the  partial  reduction  of  vanadio- 
molybdutes;  and  by  digesting  solutions  of  acid 
molybdates  with  solutions  containing  VO.,  and 
V,(),. 

AliDiiino-,  chromico-,  ferrico-,  and 
viangano-moh/bdatcs  have  been  obtained 
by  Struve  (Petersburg  Acad.  Bull.  12,  142)  and 
raiinenticr  (C.  li.  'JS,  389).    These  salts  are 


classed  by  Gibbs  (P.  Am.  A.  21,  121)  as  belong- 
ing to  the  forms  10MoO,.M.,O,.2K.,O.15aq,  where 
M  =  Al,Cr,Fe  ;  12MoO.,.M,(3.,.0K,d..TlI,O,  where 
M  =  Al,Cr,Fe,  R  =  N11,,  K,  or  Na,  and  x  is  gene- 
rally =20  to  22;  and  10MoO,.Mu  .0^.511 ,0.12aq 
where  R=NH,  and  K. 

Molybdenum,  alloys  of.  l\Io  alloys  witli 
several  metals.  With  aluminium;  a  crystalline 
powder  consisting  of  microscopic  rhombic 
prisms,  approximating  in  composition  to  MoAl,, 
is  obtained  by  melting  together  1  pt.  INIoO.,  dis- 
solved in  HFAq  and  evaporated  to  dryness,  2 
pts.  cryolite,  2  pts.  KCl.NaCl,  and  1  pt.  Al,  and 
dissolving  excess  of  Al  from  the  re;^ulus  by 
NaOHAq  (Wohler  a.  Michel,  A.  115,  102).  With 
iivn  ;  grey,  hard,  brittle,  alloys  are  obtained  by 
directly  fusing  the  metals  together  ;  by  reducing 
FeP3.4MoO.,  in  H  at  full  red  heat,  an  alloy  of 
the  composition  Mo._,Fe  is  obtained  (Steinacker, 
Ucber einige  Molijbdunverbindungcn  [Guttingen, 
1801]).  Alloys  with  Cu,  Au,  Pt,  and  Ag  have 
been  described.  An  alloy  of  Mo  w'ith  lead  was 
found  in  plates  in  Utah  (Silliman,  Am.  S.  [3J  0, 
128). 

Molybdenum,  bromides  of.  Mo  combines 
directly  with  Br  to  form  three  bromides  MoBr,^, 
MoBr,,  and  MoBr, ;  no  jMoBr^  corresponding 
with  M0CI3  has  been  isolated.  When  Br  is 
passed  over  strongly  heated  Mo,  an  oxybromide 
is  formed,  then  a  greenish-grey  sublimate  of 
MoBrj  near  the  heated  part  of  the  tube ;  the 
metal  becomes  yellow-red  and  is  eventually  con- 
verted into  MoBr._, ;  between  the  I\IoBr.^  and 
MoBrj,  isolated  lustrous  black  needles  of  MoBr, 
are  formed.  The  only  halogen  compound  of  Mo 
which  has  been  gasified,  and  the  mol.  w.  of 
which  is  known  in  the  gaseous  state,  is  MoCL. 

MoLYDDENUM  DiBUoMiiiE,  MoBr„(MojBrj.Br.^). 
(Mohjbdous  bro7nid(.). 

Preparation. — 1.  By  pasfing  Br  vapour,  much 
diluted  by  00^,  over  strongly  heated  Mo  (Atter- 
berg,  J.  1872.  200). — 2.  By  passing  Br  vapour 
over  Mo  at  a  moderate  temperature ;  or  over  a 
lioated  mixture  of  MoOj  and  C,  strongly  heating 
the  MoBr,  thus  produced,  and  treating  the 
residue  with  water  whereby  unchanged  Mo  may 
be  washed  away  (Blomstrand,  J.  pr.  82,  433). 

Properties  and  Reactions. — A  golden-yellow 
powder ;  unchanged  by  heat  ;  insoluble  in  water 
and  in  all  acids.  Concentrated  alkali  solutions 
produce  alkali  bromide  and  Mo0..tHoO  (Blom- 
strand, J.;)?-.  77,  91).  Dilute  alkali  solutions  pro- 
duce alkali  bromide,  and  yellow  solutions  from 
which  CO,,  ppts.  Mo,Br,(0H),.8H,0.  This  com- 
pound, known  as  molybdenum  bromohy- 
cZro.rirfc,  is  prepared  by  slowly  adding  CO.^to  tlic 
solutionof  MoBr.j  in  KOHAq,  or  by  adding  acetic 
acid  and  then  passing  in  CO.j,  or  by  decomposing 
the  solution  when  hot  by  Nil, CI  (v.  Molijbdcnum, 
bromohydroxide).  The  reaction  of  MoBr,,  with 
KOHAq  points  to  the  foimula  Mo3Br4.Bro  for  ti  c 
dibromide ;  the  radicle  M0;,Br,  combines  with 
acid  radicles  to  form  salts ;  v.  Molybdenum 
bromohydroxide,  p.  428. 

MoLYIiDENDM   TRIBRnjIIDE,    JIoBr,  CMolybdo- 

molybdic  bromide).  Obtained  by  passing  Br  va- 
pour over  gently  heated  Mo,or  by  heating  a  mixture 
of  MoO.j  and  C  in  Br  vapour ;  any  MoBr,  and 
MoO.^Br,^  formed  are  removed  by  heating  in  the 
stream  of  Br,  as  these  compounds  are  more 
volatile  Mian  MoBr^  (Blomstrand,  J.  2"'-  62,  433). 
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Forms  a  blackish-green  mass  of  small  interlaced 
needles.  Sublimes  with  dilliculty  ;  at  bright  red 
heat  gives  MoBr.^  and  Br.  Unchanged  by  water ; 
insoluble  in  cone.  HClAq  and  cold  dilute  HNO^Aq. 
Slowly  acted  on  by  dilute  alkali  solutions  ;  de-  ; 
composed  by  boiling  alkali  solution  with  ppn.  of 
black  Mo20,.3H,0  (Blomstrand,  I.e.). 

BIOLYBDENDM  TETRABROMIDE,  MoBr,  {Moltjb- 

dic  bromide).  Formed  in  small  quantity  by 
heating  Mo  in  Br  ;  appears  as  single,  black,  lus- 
trous, needles.  Easily  decomposed  by  heat  to 
BIoBr.,  and  Br,  the  temperatures  at  which  it  is 
formed  and  decomposed  being  not  very  different. 
Fusible  and  volatile,  forming  brown  vapours. 
Deliquescent;  soluble  in  water,  forming  a  brown- 
yellow  solution  from  which  alkalis  ppt.  rusty- 
brown  MoO,,.,tH,0  (Blomstrand,  J.  _pr.  82,  433). 

Molybdenum,  bromochlorides  of. 
M0aBr^Cl,.3H,0  and  Mo,Cl^Br,.3H,0.  Produced 
by  adding  HClAq  to  a  solution  of  MoBr.,  in 
KOHAq,  and  by  adding  HBrAq  to  MoCl^  in 
KOHAq  respectively;  cf.  Molybdenum  bromo- 
liydroxide,  infra ;  and  Molybdenum  chlorohy- 
droxidc,  p.  430. 

Molybdsnum,  bromochlorohydroxide  of. 
MOjClj.BrOH.ojH.O  ;  obtained  by  adding  water  to 
an  alcoholic  solution  of  BfOjCl^.Br^.BH^O ;  cf. 
Molybdenum  chloroliydroxide. 

Molybdenum,  bromofluoride  of. 
Mo,Br,r,,.3H,0.    Produced  by  adding  HFAq  to 
Eolution  of  MoBr^  in  KOHAq ;  cf.  Molybdenum 
broinohyd :  oxide. 

Molybdenum,  bromohydroxide  of. 
Mo.,Br.|(OH)2.  Prepared  by  dissolving  MoBr,_,  in 
KOHAq,  and  passing  in  COj  or  adding  acetic 
acid,  or  by  adding  NHjCl  to  a  hot  solution  of 
MoBr,.  in  KOHAq  (Blomstrand,  J.  pr.  82,  433  ; 
cf.  Atterberg,  J.  1872.  260).  The  yellow  crystal- 
line pp.,  consisting  of  Mo3]3rj(OH).„8H^O,  is  dried 
at  100°  or  in  vacuo  over  H.,SOj :  by  placing  the 
pp.  over  H,,SO^  the  dihydrate  Mo3Brj(OH),.2H,0 
is  produced. 

Mo3Brj(OH)2  is  a  red  powder ;  sol.  in  KOHAq  ; 
this  solution  probably  contains  MojBrJOK)^. 
Addition  of  acids  to  this  solution  generally  ppts. 
a  compound  of  the  acid  radicle  with  the  group 
Mo,Br^;  thus  HClAq  ppts.  Mo3Br,.CL.3H.,0, 
HBrAq  ppts.  MOjBr^.Brj.SH.O,  HFAq"  pp'ts. 
Mo3Brj.F„.3H.,0,  and  HIAq  ppts.  the  double  com- 
pound (M"o3Br,.I.,)„.Mo.,Brj(OH),.8H,0.  H,SO,Aq 
ppts.  M03Brj.SOj.3H26.  K.,Cr..0,Aq  ppts.  black 
Mo,Brj.CrO.,.2H,0.  Addition  "of  NH^  molyb- 
date  and  acetic  acid  ppts.  the  molybdate 
Mo  Brj.MoOj.2H,0.  HjPO.Aq,  H„C_0,Aq,  and 
HN0.,Aq  also  yield  pps. ;  that  by  "HNO^Aq  dis- 
solves in  excess  of  the  acid.  Acetic  acid  and 
CO.,  reppt.  the  hydroxide  from  its  solutions  in 
alkalis.  The  haloid  compounds  of  the  radicle 
Mo.Brj  are  yellow  solids  insol.  in  excess  of  the 
haloid  acids  ;  they  are  decomposed  by  boiling 
water  giving  Mo3Brj(OH),,.,TH,0.  The  sulphate 
is  yellow,  and  is  sol.  in  excess  of  H^SOjAq  ;  this  ! 
solution  gives  no  pp.  wUh  AgNO^Aq  ;  addition 
of  HClAq  ppts.  Mo3Br,.Cl2.3H.,0. 

The  compound  M0.,Brj(0H),.8H,0  might  be 
represented  as  an  oxybromide  of  Mo,  viz.  as 
MoaOBrj.OH.p ;  but  the  production  of 
Mo3Br|(OH).j  by  drying  the  hydi  atc,  and  the  re- 
actions of  this  compound  with  acids,  aie  better 
expressed  by  representing  the  cjuijiound  as  a 
compound  of  the  radicle  Mo^Br,  than  as  an 


oxybromide :  a  corresponding  chlorohydroxide, 
Mo.,Cl,(OH)2,  exists  (v.  p.  430). 

Molybdenum,    bromo-iodide   of,  MoiBr,!,. 

This  compound  ia  only  known  in  combination 
;  with  Mo3Brj(OH)., ;  the  compound  has  the  com. 
position  (Mo3Brj.'L).,.Mo.,Brj(OH).j.8H,0,  and  ia 
produced  by  adding  HIAq  to  a  solution  of 
Mo.,Brj(OH).,  in  KOHAq;  cf.  Molybdenum 
bromohydroxide,  supra. 

Molybdenum,  chlorides  of.  MoCl,  is  formed 
when  Mo  is  heated  in  CI  free  from  0  ;  by  heating 
MoClj  in  H,  M0CI3  is  produced  ;  and  M0CI3  pi'o- 
duces  MoCU  and  MoCl,  when  heated  in  CO^. 
The  formula  M0CI5  represents  the  molecu'ar 
composition  of  the  gaseous  pentachloride ;  the 
mol.  w.  of  none  of  the  other  chlorides  in  the 
gaseous  state  has  been  determined. 

Molybdenum  kichlohide  MoCl2(?Mo3Clj.Cl_.) 
{Molybdous  chloride). 

Formation. — 1.  By  heating  M0CI3  in  an  in- 
diffei'ent  gas  (Blomstrand,  J.  pr.  77,  95  ;  Liechti 
a.  Kempe,  A.  169,  344). — 2.  By  heating  Mo  with 
HgCl.  — 3.  By  carefuUy  heating  Mo  in  CI  largely 
diluted  with  CO^. 

Prepai  ation. — MoCl„  as  pure  as  possible,  is 
placed  in  several  porcelain  boats,  which  are 
heated  to  dull  redness  in  a  glass  tube,  while  a 
slow  stieam  of  perfectly  dry  C0„.  free  from  air, 
is  passed  through  the  tube  ;  the  contents  of  the 
first  boat  are  not  quite  pure  MoClj,  but  may  be 
purified  by  gently  warming  with  very  dilute 
HNO^Aq  (Liechti  a.  Kempe,  A.  1(59,  344). 

Properties  and  Reactions. — An  amoiq^hous 
dull  yellow  powder  ;  unchanged  in  air,  but  when 
heated  foi^ms  M02O3  and  then  M0O3 ;  volatilised 
with  difficulty  ;  insol.  water  ;  dissolves  in  a'cohol 
and  ether  (L.  a.  K.,  I.e.).  Dissolves  in  HClAq 
and  crystallises  from  this  solution  as  MoCh.H  .O, 
MoCl,,.2H.,0,  or  2MoCl,,.3H,0  (Blomstrand," J. 
77,  95  ;  V.  infra,  Combinations,  No.  1).  Very 
slightly  sol.  in  HNO^Aq  ;  dissolved  by  H^SO^Aq  ; 
soluble  in  NHjAq,  on  boihng  a  brown  powder 
containing  N  is  ppd.  Decomposed  by  hot  cone, 
alkali  solutions  with  ppn.  of  MoO.aHjO.  Dis- 
solved by  dilute  alkali  solutions  to  form  a  yellow 
liquid  from  which  CO.^  or  dilute  acetic  acid 
ppts.  Mo3C14.(OH)2..tH^,0  ;  v.  infra  Molybdenum 
clilorohydroxidc.  This  reaction  suggests  the 
formula  MO3CI1.CI.,  for  the  dichloride  (cf.  Com- 
binations, No.  2);  the  radicle  M03CI,  combines 
with  acid  radicles  to  form  salts;  v.  Molybdenum 
chlorohydroxide. 

Combinations. — 1.  With  water  to  form  the 
hydrates  MoCl.,.H..O,  MoCl2.2H,,0,  and 
2MoCl.,.3H.,0  (or  Mo,Cl,.Cl.,.3H  ,0, 
Mo3Ci;.Cl.,.GH,0,  and  (Mo3Clj.CL),,.9H,0).  The 
first  of  these  hydrates  is  formed  by  dissolving 
MoCL  in  rather  dilute  HClAq  and  allowing  to 
stand  ;  it  forms  thin  yellow  plates,  insol.  water. 
The  second  hydrate  is  formed  by  warming  a  so- 
lution of  MoCU  in  HClAq  on  a  water-bath,  or  by 
I  slowly  diluting  a  cone,  solution  ;  it  forms  long 
thin  prisms,  sol.  water,  alcohol,  and  ether. 
Dilute  solutions  of  this  hydrate  deposit 
Mo.,C1j(OH).,..tH.,0.  The  third  hydrate  is  formed 
by  dissolving  MoCl.^  in  hot  HClAq  and  allowing  to 
cool ;  it  forms  lustrous  needles,  insol.  water,  de- 
composed by  hot  water,  decomposed  by  heat  with 
loss  of  H,0,  CI,  and  HCl  (Blomstrand,  J.  pr.  77, 
95).— 2.  With  the  alkali  haloid  salts  to  form 
compounds  of  the  type  2MX.MoaCli.Xj.2HjO 


MOLYBDENUM. 


429 


•where  M  =  NH,  or  K,  and  X  =  CI,  Br,  or  I  (Blom- 
stnind,  I.e.).  Obtained  by  adding  excess  of  lialoid 
acid,  HX,  to  solutions  of  MoClo  in  KOHAq  or 
Nn,OI]Aq,  and  evaporating.  These  compounds 
are  decomposed  by  water,  with  solution  of  K.K, 
or  NH,X,  and  ppn.  of  Mo,Cl,.X,,.3H,0.  From 
Golutions  of  these  compounds  AgNO.,Aq  ppts. 
only  half  of  the  halogen  present ;  thus  4Br  is 
ppd.  from  I\ro3Cl,.Br.,.2KBr,  and  4C1  from 
Mo3Cl^.Cl.,.'2KCl.  These  compounds  are  not  de- 
composed by  H.,S  in  presence  of  acids,  nor  by 
K^FeCy.Aq. 

Molybdenum  TRicnLor.iDE,  M0CI3  (Mol'jbdo- 
molyhdic  chloride). 

Fortnation. — 1.  By  passing  vapour  of  MoClj 
over  heated  Mo  (Berzolius). — 2.  By  heating 
M0CI5,  by  means  of  an  ordinary  spirit-lamp,  in  a 
stream  of  H  (Blomstrand,  J.2»:  71,  44'.)).— 3.  By 
passing  CO.^  charf;ed  with  MoCL  through  a  tube 
heated  in  one  spot ;  MoCl,  remains  behind  the 
lieated  place  as  a  thick  crystalline  crust  (Blom- 
strand, I.e.). 

Preparation. — M0CI5  is  prepared  in  a  hard 
glass  tube,  narrowed  at  intervals  so  as  to  form 
3  or  4  divisions  {v.  Molybdenum  j^cntachloride, 
Trcparation) ;  the  greater  part  of  the  MoCl^  is 
in  the  second  division,  while  a  little  is  in  the 
first  division.  Pure  dry  H  is  passed  through  the 
tube  for  some  time,  the  second  division  of  the 
tube  is  then  heated  until  the  ^MoCl^  begins  to 
sublime  into  the  third  division  ;  the  temperature 
of  the  third  division  is  kept  at  250°,  at  which 
temperature  reduction  to  MoCl^  proceeds.  When 
reduction  is  complete  (known  by  the  change  of 
colour  of  black  MoCl^  into  red  MoClj),  the  H  is 
replaced  by  a  stream  of  dry  CO  ,,  and  the  small 
quantity  of  MoCl,  in  the  hrst  division  of  the  tube 
is  sublimed  over  the  M0CI3  which  is  not  yet  quite 
pure  (Liechti  a.  Kempe,  A.  1(59,  3-11). 

Properties  and  lieactions. — A  dark  brownish- 
red  solid,  resembling  amorphous  P.  Unchanged 
in  air.  Heated  in  a  tube  drawn  to  a  fine  open- 
ing, M0CI5  forms  as  a  red  crystalline  sublimate  ; 
heated  in  air,  gives  a  white  woolly  sublimate,  then 
brownish-red,  and  finally  dark  blue,  vapours, 
while  impure  MoCl.^  remains  (L.  a.  K.,  I.e.).  De- 
composes at  red  heat  into  MoCl._,  and  MoCl^. 
Insol.  water  and  HClAq  ;  sol.  in  hot  HNO,Aq, 
also  in  cone.  H^SO^  forming  a  deep-blue  liquid 
(L.  a.  K.,  I.e.).  Decomposed  by  boiling  water ; 
also  by  KOIIAq  or  NaOH.\q,  with  ppn.  of 
MO;0j.3H..O  ;  warm  Nir,.\q  produces  a  brown 
powder  which  contains  N.  A  compound  of  IvC'l 
with  M0CI3  was  obtained  by  Berzelius  by  the 
action  of  K-amalgam  on  M0O2  dissolved  in 
HCI.\q. 

MOLYBDENUII  TETKACIILOr.IDE,  MoCl,  (Moltjb- 

dic  chloride). 

Preparation. — M0CI3  is  placed  in  a  porcelain 
boat  and  heated  to  dull  redness,  in  a  long  tube 
of  hard  glass,  in  a  very  slow  stream  of  pure,  air- 
free,  CO^. ;  MoCl.,  remains  in  the  boat,  and  MoCl^ 
sublimes,  and  is  carried  forward  some  distance 
by  the  CO.  (Liechti  a.  Kempe,  A.  10',),  344). 

Properties. — A  brown  semi-crystalline  solid  ; 
the  vapour  is  intensely  yellow.  Deliquescent; 
dissolves  in  water  with  hissing  sound,  the  solu- 
tion shows  the  reactions  of  salts  of  MoO.,.  Some- 
what sol.  in  alcohol  and  ether ;  dissolved  by 
lI  .SOjAq  with  evolution  of  HCl ;  sol.  in  cone. 
IIXOaAci. 


Reactions. — 1.  Kept  in  contact  with  air,  oxy- 
chlorides  are  produced. — 2.  Healed  in  air, 
MoO,Cl,and  MoO,.2HCl  are  formed.— 3.  Heated 
in  carbon  dioxide,  forms  MoCl.  and  MoCl, ;  at  a 
higher  temperature  the  M0CI3  is  decomposed  to 
MoCl,  and  MoCl,. 

Combinations. — 1.  With  phosphorus  penia- 
chloridc  to  form  MoCl,.21'Cl- ;  a  bluish  amor- 
phous solid,  obtained  by  the  reaction  of  I'Cl^ 
with  MoCL  or  i\IoO.^Cl,^.  When  this  compound  is 
heated,  MoClpBCl^  is  produced  ;  a  metal-like  lus- 
trous solid,  soluble  in  water  to  form  a  black  liquid 
(Cronander,  Bl.  [2]  19,  500).— 2.  With  ammo- 
nium chloride  to  form  3MoCl,.2NH,C1.6H,,0 ; 
obtained  by  saturating  NH^ClAq  with  MoClj, 
filtering  from  NH,C1  which  separates,  and  allow- 
ing to  crystallise :  forms  green,  deliquescent 
octahedra  (Blomstrand,  J.  pr.  71,  440). 

Molybdenum  rENXACiiLoitiDE,  l\IoCl..  Mol. 
w.  272-75.  V.D.  at  350'^- 137.  This  chloride 
was  supposed  by  Berzelius,  also  by  Blomstrand, 
to  be  tetrachloride ;  its  composition  was  deter- 
mined by  Debray  (C.  li.  66,  732). 

Formation. — 1.  By  gently  heating  Mo  or 
MoS.j  in  CI. — 2.  By  strongly  heating  in  CI  a 
mixture  of  MoO^  and  C. 

Preparation. — A  tube  of  hard  glass  is  nar- 
rowed at  intervals  so  that  4  or  5  divisions  arc 
formed ;  a  porcelain  boat  containing  Mo  is  placed 
in  the  tube,  and  the  Mo  is  h.cated  in  a  stream  of 
dry  HCl  so  long  as  any  white  woolly  sublimate  of 
MoO|.2HCl  is  formed;  this  sublimate  is  driven 
out  of  the  tube  by  warming  in  the  stream  of 
HCl.  After  cooling,  dry  air-free  CI  is  passed 
through  the  tube  for  at  least  an  hour,  to  ensure 
the  removal  of  every  trace  of  air,  and  the  Mo  is 
then  gently  heated  in  the  stream  of  CI.  M0CI5 
is  formed  and  deposited  immediately  in  front  of 
the  porcelain  boat;  by  careful  heating  while  the 
stream  of  CI  passes,  the  M0CI5  can  be  sublimed 
into  the  different  divisions  of  the  tube,  each  of 
which  is  then  sealed  off  (Liechti  a.  Kempe,  A. 
109,  34  I). 

Properties. — A  black,  crystalline,  lustrous 
mass ;  a  shade  of  greenish  colour  indicates 
presence  of  oxychloride  (L.  a.  Is..,  I.e.).  Melts  at 
194°,  and  boils  at  2G8°  (Debray,  C.  R.  66,  732). 
The  vapour  is  dark  red.  V.D.  at  350°  =  137 
(Debray,  l.c. ;  Hicth,  B.  3,  668).  May  be  sublimed 
unchanged  in  ClorCOo.  Decomposed  by  heating 
in  air  with  production  of  MoOXl.^.  Fumes  in 
air,  and  deliquesces  to  a  brown  liquid.  Dissolves 
in  water  with  decomposition;  solution  in  a  little 
water  is  brown,  but  becomes  colourless  on 
dilution.  Sol.  in  alcohol  and  ether,  forming 
green  liquids.    Sol.  in  H^SO,Aq  and  HXO^Aq. 

Reactions. — 1.  Heated  in  air  forms  MoOXl.^; 
same  change  results  by  exposure  to  air. — 2.  Ee- 
acts  towards  some  organic  compounds  as  a  carrier 
of  chlorine, ci/.CCl,  and  S.^Cl^are  produced  by  pass- 
ing CI  into  CS.j  mixed  with  MoCl- (Aronheim,!?. 
9, 1788). —  3.  Heated  with  ammonia  or  ammonium 
chloride  produces  compounds  of  Mo  with  N  and 
H  (v.  Mulj/bdenum,  nitride  of,  p.  430). 

Combinations. — With  phosphoryl  chloride, 
to  forna  MoClj.POClj ;  large  dark  grcen  crystals, 
melting  at  125°-127°,  and  boiling  at  17o"'  with 
separation  into  its  constituents  (I'iutti,  B.  12, 
1326).  This  compound  is  formed  by  heating 
PClj  with  MoO„  in  the  ratio  3PCl..MoO„  to  170^ 
in  a  sealed  tube,  pouring  ofX  the  brown  liquid 
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from  the  crystals,  washing  the  latter  with  CSj 
and  drying  them  in  a  stream  of  COj. 
Molybdenum,  chlorobromides  of, 

Mo,Br,Cl,,.3H,0  and  Mo3Cl,Br,,.3H,0.  Produced 
by  adding  HClAq  to  a  solution  of  MoBr2  in 
KOHAq,  and  by  adding  HBrAq  to  a  solution  of 
MoCL  in  KOHAq  respectively  (c/.  Molybdenum 
broniolnjdroxidc,  i^.  i28,  and  Molybdenum  chloro- 
Jujdroxide,  infra). 

Molybdenum,  chlorobromohydroxide  of. 
Mo.jClj.BrOH.2Hp ;  obtained  by  adding  water 
to  an  alcoholic  solution  of  M0jCl^.Br.^.2H20  {v. 
next  article). 

Molybdenum,  cMorohydroxide  of. 
Mo,Clj(OH)2.2K.,0.  Prepared  by  dissolving 
MoClj  in  KOHAq,  and  neutralising  by  acetic 
acid  ;  the  oclohydrate  Mo3Cl4(OH)2.8H20  is  ob- 
tained by  adding  CO^,  or  NH^Cl,  in  place  of 
itcetic  acid.  The  dihydrate  a  light  -  yellow 
amorphous  powder ;  insol.  water  and  alcohol ; 
when  freshly  ppd.  and  washed  with  cold  water 
it  dissolves  readily  in  acids,  but  on  boiling  the 
solution  in  HNO^Aq  or  HjSO^Aq  the  hydrate  is 
reppd.,  and  is  now  quite  insoluble  in  acids.  The 
octohydrate  forms  yellow  lustrous  crystals 
(Blomstrand,  J.  2n:  77,  95). 

By  adding  HBrAq  or  HIAq  to  MoCl.^,  or 
M.o.filt{Oii).^.xH..fi,  warming,  and  allowing  to 
cool,  the  compounds  MojCl^.Brj.SHoO  and 
MOjClj.L.SH.^O  are  obtained,  and  by  evaporating 
the  mother-liquor  from  the  second  of  these,  on 
the  water-bath,  the  compound  Mo.jClj.L.GH^O  is 
produced.  These  haloid  compounds  of  the  radicle 
MOjClj  are  yellowish-red  crystals,  soluble  in 
alcohol,  crystaJlisable  from  dilute  HBrAq  and 
HIAq  respectively.  Addition  of  water  to  the 
alcoholic  solution  of  MOsClj.Br.^.SHjO  ppts. 
Mo,C]j.BrOH.2H.,0  (Blomstrand,  I.e.). 

The  compounds  Mo3Clj(OH),.2H,0  and 
MOjCl4(OH)„.8H.jO  might  be  represented  as 
oxy bromides  of  Mo,  viz.  as  Mo^OCl^-SH^O  and 
MojOClj.OH.^O  ;  but  the  reactions  of  these  com- 
pounds with  HBrAq  and  HIAq,  and  the  com- 
position and  properties  of  the  salts 
2KX.Mo.,Cl^.X2.a;H,,0  {v.  Molybdcmim  dichlor- 
idc),  are  better  expressed  by  representing  them  as 
hydrated  hydroxides  of  the  radicle  Mo^Cl^  than 
as  hydrated  oxybromides  :  a  corresponding 
bromohydroxide,  MoiBrj(OH)o,  exists  [v.  p.  428). 

Molybdenum,  chloro-iodides  of. 
Mo,C1^.I„..tH.,0  ;  a;  =  3  and  6.    Obtained  by  add- 
ing HIAq  toMoClj  or  to  Uo.JS\-i[OB).^.x'H..fi  [cf. 
preceding  article). 

Molybdenum,  fluorides  of.  No  fluoride  of  Mo 
has  been  isolated.  Solutions  of  Mo^O^.a-H^O, 
MoO,.a-H.,0,  and  MoO^.a-H.O,  in  HFAq  may  con- 
tain the  corresponding  fluorides  (Berzelius).  The 
first  of  these  solutions  is  purple,  on  evaporation  a 
purple-coloured  varnish  is  obtained  ;  addition  of 
KF,  NHjF,  or  NaF,  to  this  solution,  and  evapora- 
tion, ppts.  rose-coloured  powders  which  may  be 
double  compounds  of  alkali  fluoride  and  M0F3. 
Solution  of  MoO.j.kH.^O  in  HFAq  is  rose-red,  but 
goes  colourless  on  addition  of  much  HFAq  ;  on 
evaporation  it  yields  a  crystalline  solid  which 
dissolves  in  water ;  KF  ppts.  a  reddish -brown 
solid.  Solution  of  M0O3  in  HFAq  is  colourless, 
on  evaporation  it  yields  a  yellow  syrup  ;  addi- 
tion of  KF  produces 

2KF.Mo02F.,,H20(  =  K.,MoO,r^.H,0) ;  [cf.  Fluo- 
violybdates  under  Molybdatcs,  p.  425). 


Molybdenum,  flnobromido  of. 

Mo3BrjF2.3HjO ;  prepared  by  adding  HFAq  to 
solution  of  Mo3Br,(OH)2  or  MoBr,  in  KOHAq : 
cf.  Molybdenum,  bromohydroxide  of,  p.  428. 

Molybdenum,  haloid  compounds  of.  The 
haloid  compounds  of  Mo  which  have  been  iso- 
lated are  MoBro,  MoBr,,  MoBr^,  MoClj,  M0CI3, 
M0CI4,  and  M0CI5 ;  the  three  bromides  are  formed 
by  the  direct  union  of  Mo  and  Br  ;  M0CI5  is  pro- 
duced by  heating  Mo  in  CI,  M0CI3  is  obtained  by 
partial  reduction  (by  H)  of  M0CI5,  and  MoCl.,  and 
MoClj  are  the  products  of  the  decomposition  by 
heat  of  MoCl;,.  The  only  one  of  these  compounds 
whose  molecular  weight  is  known  in  the  gaseous 
state  is  MoCl..  The  reactions  of  the  dibromide 
and  dichloride  leave  little  doubt  that  the  mole- 
cular formulEB  of  these  compounds  are  not 
less  than  MOjXij ;  these  compounds  react  as 
MO3X4.X., ;  the  radicles  MoaX^  combine  with 
acid  radicles  to  form  salts  such  as  MojBr^.SOj 
and  MOjClj.Br^.  These  radicles  MoaX^  also 
combine  with  alkali  haloid  compounds  to  form 
2MY.Mo3Xj.Y2.a:H20  where  M  =  alkali  metal  and 
Y  =  halogen. 

No  fluoride  or  iodide  of  Mo  has  been  iso- 
lated with  certainty. 

Molybdenum,  hydroxides  or  hydrated  oxides 
of;  V.  Molybdenum.,  oxides  of,  p.  431;  also 
Molybdic  acids,  p.  423. 

Molybdenum,  hydroxychlorides  of; 
Mo(OH)2Cl2  V.  Chloromolybdic  acid,  p.  423 ; 
Mo3Cl4(OH)2  v.  Molybdenum,  cMorohydroxide 
of,  supra. 

Molybdenum,  hydroxybromide  of ; 
Mo3Br,(OH)2,  V.  Molybdenum,  bromohydroxide 
of,  p.  428. 

Molybdenum,  iodides  of.    None  has  been 
isolated  with  certainty.    A  solution  of 
MoOo.kHoO  in  HIAq  gives  a  crystalline  solid  on 
evaporation  ;  this  solid  is  sol.  water,  on  heating 
it  gives  MoO,  and  HI  (Berzelius). 

Molybdenum,  iodobromide  of.  MOjBrJo. 
Known  only  in  combination  with  MOjBrjiOH) ,, 
as  (Mo3Br,I,)2.Mo.,Br4(OH)2.8H.,0  ;  which  is  pro'- 
duced  by  adding  HIAq  to  a  solution  of 
Mo3Br,(OH)2  in  KOHAq ;  cf.  Molybdenum, 
bromohydrnxide  of,  p.  428. 

Molybdenum,  iodochloride  of. 
Mo3Cl4l„..'cH..O,  X  =  0  and  G.  Obtained  by  adding 
HIAq  to    M0CI2    or  Mo3Cl,(OH)2.a'H20 ;  cf. 
Molybdenum,  cMorohydroxide  of,  sujjra. 

Molybdenum,  nitride  of.  Mo3Nj,or  (?)  MO5N3. 
A  greyish-black  powder,  obtained  by  passing  dry 
NH3  over  MoCL,  heated  to  full  redness  (Uhrlaub, 
P.  101,  605).  Heated  to  whiteness  in  NH3,  Mo 
is  produced. 

COMPOHNDS  OF   MoLTBDENDM  WITH  NiTKOGEN 

AND  Hydrogen.  These  compounds  are  produced 
by  heating  MoCl,  or  M0O3  in  NH,,  also  by  heat- 
ing NHjCl  with  M0CI5.  MoCl-  melts  when  heated 
in  dry  NH3,  NHjCl  volatilises,  and  on  continued 
warming  a  blackish  mass  remains,  which  when 
powdered,  quickly  washed  with  water,  and  dried 
over  HjSOj,  has  the  composition  Mo^Ni^H^  (Uhr- 
laub, P.  101,  G05).  W5hler  {A.  108,  258)  regarded 
this  compound  as  4MoN2.Mo(NH,,)2'  By  heating 
to  incipient  redness,  a  body  of  the  composition 
Mo,|N,pH,  is  produced  (Uhrlaub,  Z.c).  Both 
these  compounds  are  black  powders ;  heated  in 
air  they  burn  to  M0O3  and  give  off  NH, ;  with 
molten  KOH  they  evolve  NH3,  and  with  NaClOAq 
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tlipy  ovolvc  N  (Ulirlaub,  Z.c;).  By  heating  to  a 
tc'iiiperatiiro  sli^litly  above  that  at  wliicli  NIi|Cl 
is  sublimc'd,  Tuttle  obtained  lMo-,N|H|  (A.  101, 
285).  These  compounds  are  a]l  reduced  to  Mo 
by  very  strongly  healing  in  NIT.,.  According  to 
Tuttle  (I.e.),  purple  coloured  to  black  crystals  are 
obtained  by  heating  MoOj  to  redness  in  NH^, 
and  these  crystals  consist  of  MoO^,  Mo  nitride, 
and  Mo  amide. 

Molybdenum,  oxides  and  hydrated  oxides  of. 
The  three  oxides  MoOo,  Mo.X):,,  and  MoO,,  have 
beon  isolated  ;  there  also  exist  one  or  more  oxides 
with  more  0  than  Mo.^O.,  and  less  than  MoO;, ; 
a  hydrate  of  the  monoxide  (MoO)  was  obtained 
by  Blorastrand,  but  little  is  known  concerning  it. 
The  oxides  Mo.^0.,  and  M0O2  are  basic  ;  they 
dissolve  in  acids  to  form  salts,  but  little  is  known 
with  certainty  regarding  these  salts.  MoO^  is 
acidic,  it  is  the  anhydride  of  molybdic  acid 
H,;MoO,„  and  several  other  acidic  hydrates  of 
M0O3  are  known ;  v.  Mulybdcnum,  acids  of,  p. 
4'2;i.  MoO.|  also  combines  with  some  acids,  e.g. 
HCl,  and  acidic  radicles,  e.g.  SOj.  The  mol.  w. 
of  none  of  the  oxides  is  known  with  certainty, 
as  none  lias  been  gasified. 

HVDRATED  MOLYBDODS  OXIDE,  Mo0..rH.O.  By 

treating  MoBr.,  with  cone.  KOIIAq,  Blomstraud 
obtained  a  black  hydrate  of  MoO  (/.  jir.  77,  91). 
This  compound  has  been  examined  only  slightly. 

MoLvnDUNrii  sesquioxide,  Mo^O;,  (Molybdo- 
mohjhdic  o.vido).  This  oxide  was  regarded  by 
Bcizelius  as  the  pvntoxide  ;  its  composition  was 
determined  correctly  by  Blomstrand  [J.  pr.  71, 
454  ;  cf.  Svanberg  a.  Struve,  J.  pr.  44,  257). 

Formation. — 1.  By  heating  MoO.,  to  redness 
for  some  time  in  a  stream  of  H  (S.  a.  S.,  I.e.). — 
2.  By  long-continued  digestion  of  MoO.,  with  Zn 
and  HClAq  ;  the  product  oxidises  readily  in  air 
(Berzelius). —  3.  By  decomposing  MoClj  by 
KOMAq,  washing  the  pp.  of  Mo,0:,.3H,,0  with 
cold  water,  pressing  between  paper,  di-ying  over 
1 1, SO,,  and  heating  in  vacuo  (Blomstrand,  J.p?: 
71,  455). 

Preparation. — Mo^Oj.SH.O  is  obtained  by 
one  of  the  following  methods  ;  it  is  dried  over 
H._.S0,,  and  heated  to  a  moderate  temperature, 
ill  vacuo,  or  out  of  contact  with  air  (if  heated 
in  air  it  is  oxidised  to  MoOJ.  To  obtain 
Mo  ,0,,.:5II/),  HCL\q  is  added  to  a  cone,  solution 
of  a  molybdate  till  the  pp.  which  forms  is  re- 
dissolved,  this  solution  is  digested  with  Zn  until 
the  colour  changes  from  blue  to  red-brown  and 
linally  to  black  (Blomstrand,  J.  pr.  71,  455  ; 
JRauunelsberg,  P.  127,  284  ;  Werncke,  Fr.  14,  1; 
Bisani,  Fr.  4,  420  ;  Macagno,  B.  8,  258  ;  cf.  O. 
von  dcr  Plordten,  B.  15,  11125).  Addition  of 
KII,,Aq  to  this  black  solution  ppts.  Mn.p,,.BU  .0  ; 
care  should  be  taken  toppt.  as  little  Zn6.H..6  as 
possible  along  with  the  Mo.O^.SH.O  (the  ZnO"H,0 
begins  to  come  down  when  most  of  the 
Mo.O,,.3H.,0  is  ppd.).  The  pp.  is  washed  with 
water  containing  a  little  HCl.  to  remove  ZnO.H.O, 
then  with  pure  cold  water  (Blomstrand,  I.e.),  and 
is  then  pressed  between  paper.  Mo.O,,.3H.,0  is 
also  obtained  by  reducing  ihe  HCl  solution  of 
a  molybdate  by  K-amalgam  containing  very  little 
K,  and  then  ppg.  by  NH  ,.\q  (Berzelius) ;  also  by 
adding  NH,,Aq  to  the  solution  obtained  by  boil- 
ing IlClAq  and  Cu  with  PbMoO,  (von  Kobell, 
J.  pr.  41,  158;  cf.  Hirzel,  J.  1S50.  30",)),  or  with 
Mo(),,Aq  (Bammelsberg,  1'.  127,  281). 


Properties  and  Bcactions.—h.  black  solid. 
As  obtained  by  reducing  MoO.,  with  Zn  and 
HClAq  (y.  Formation  No.  2),  Mo_0.,  is  brass- 
yellow  and  shows  the  same  crystalline  form  as 
the  M0O3  from  which  it  is  prepared  ;  this  variety 
of  Mo.^O.,  oxidises  in  air  more  rapidly  than  the 
black  variety  obtained  by  heating  the  hydrate. 
Heated  in  air,  burns  to  MoO.j.    Insol.  acids. 

HVDI'.ATE       OF       MOLYBDENUSI  SESQUIOXIDE, 

Mo.O;,.3H,jO.  A  black  solid  obtained  as  described 
under  Molijbdeiiwn  scsqmo.Tide,  Preparation. 
The  moist  hydrate  oxidises  by  exposure  to  air. 
Dissolves  slowly  in  acids  to  form  purjjle  solu- 
tions, which  are  opaque  but  become  transparent 
and  greyish-brown  when  much  diluted.  By 
evaporation,  dark-grey  or  black,  non-crystal- 
lisable,  salts  are  obtained  ;  these  salts  have  not 
been  examined  at  all  satisfactorily;  a  phosphate, 
nitrate,  borate,  and  several  sulphates  were  ob- 
tained by  Berzelius  (P.  C,  331,  309). 

MoLYBDE.NUJi  DIOXIDE,  MoO.,  (MoJybdic 
oxide).  By  strongly  heating  NHj  molybdate,  in 
a  closed  crucible,  liucholz  obtained  a  dark  metal- 
like mass  which  he  regarded  as  Mo  dioxide 
(Scher.  J.  9,  485),  but  Uhrlaub  (P.  101,  005) 
and  Tuttle  (A.  101,  285)  showed  that  this  sub- 
stance contains  N  and  H. 

Formation. — 1.  By  reducing  M0O3  or  Hg.,MoO, 
(H.  Eose,  P.  75,  319)  by  heating  in  H  (Sva'nbcrg 
a.  Struve,  J.pr.  44,  257  ;  Bammelsbcrg,  P.  127, 
281).— 2.  By  melting  Na,,Mo,,0,„  with  ^  its  weight 
of  Zn,  added  in  small  pieces,  and  repeatedly 
washing  the  cold  mass  first  with  warm  cone. 
KOHAq  and  then  with  warm  HClAq  ;  the  pro- 
duct usually  contains  a  little  MoO,  (Ullik,  A. 
144,  227).— 3.  By  strongly  heating  Na_,Mo/),„  in 
H,  and  removing  Na.MoO,  produced  by  very  di- 
lute KOHAq  (S.  a.  "S.,  I.e.)  (?  Na,,Mo,0,„-f  2H., 
=  Na.,MoO,,  -f  2H,0  +  2MoO,). 

Preparation. — A  mixture  of  1  part  M0O3,  1 
part  K._,CO;„  and  7^  part  H,,BOj,  is  very  strongly 
heated  in  a  Pt  crucible ;  the  crystals  of  MoOo 
found  in  the  mass  on  cooling  are  washed  with 
H.,0,  then  with  dilute  NH.,Aq,  and  then  with  di- 
lute HClAq  (Mauro  a.  Panebianco,  G.  11,  501; 
cf.  Muthmann,  A.  238,  108). 

Properties  and  Reactions. — A  dark-brown 
powder,  appearing  somewhat  purple  in  direct 
sunlight.  Obtained  by  fusing  MoO.,  with  KjCO,, 
and  HjBOa  (v.  Preparation),  lloO.,  forms  cop- 
per-red to  greyish,  metal-like,  very  lustrous 
prisms ;  S.G,.  C-44  at  10°  (M.  a.  P.,  I.e.).  Unacted 
on  by  alkali  solution,  HClAq  or  HFAq  ;  oxidised 
to  M0O3  by  HNO^jAq,  or  by  heating  in  air  ;  heated 
in  CI  forms  MoO.^Cl.„  Slightly  soluble  in  cone. 
H.jSO,,  and  cream  of  tartar  solution. 

HyDIIATE  of  MOEYBDENUM  DIOXIDE, 

MoO._,.a-H.O.  Obtained  by  adding  NH.Aq  to  so- 
lution of  MoCl;,,  washing  the  pp.  with  NH|ClAq, 
then  with  alcohol,  pressing  between  paper,  and 
drying  in  vacuo  over  H.^SO,,.  The  solution  of 
MoCl-  may  be  prepared  by  digesting  a  cone,  so- 
lution of  MoOj  in  HClAq  with  powdered  Mo  or 
with  Cu  (in  absence  of  air)  till  all  is  dissolved 
(Rammelsberg,  P.  127,  281 ;  cf.  Hn-zel,  J.  1850. 
309). 

M0O...7-H.O  is  reddish-brown  to  nearly  black  ; 
it  closely  resembles  Fe.03.3H.,0.  Slightly  solu- 
ble in  water,  forming  a  reddish-yellow  liquid, 
which  reddens  litmus,  and  from  which  salts  {e.g. 
NH,C1)  rcppt.  the  hydrate.    This  solution  gela: 
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latinises  after  long  standing,  and  dries  to  a 
brown-black,  insoluble, hydrate  (Berzelius,  Lchr- 
buch).  Moist  MoO.„xH,0  oxidises  sui^erficially 
in  air,  forming  the  blue  oxide.  Heated  iw  vacuo 
MoO._,  is  produced.  MoO.„xH._,0  is  insoluble  in 
caustic  alkali  solution,  but  dissolves  in  alkaline 
cj-rbonates  and  bicarbonates ;  these  solutions 
reppt.  the  hydrate  on  boiling,  by  standing  in  air 
molybdates  are  formed  (Berzelius). 

MoOo.a-HjO  dissolves  in  acids  to  form  salts. 
These  salts  are  generally  purple-red  to  black  ; 
only  a  few  are  crystallisable ;  their  solutions 
oxidise  in  air ;  alkalis  ppt.  MoO.,.a;H,0  from  these 
solutions.  The  same  salts  may  be  prepared  by 
digesting  MoO.,  and  Mo  with  acids  till  the 
colour  is  reddish-brown.  Berzelius  (P.  4,  153;  6, 
331,  3C9 ",  7,  261)  prepared  some  of  the  salts  of 
MoO.,,  but  they  have  not  been  examined  satis- 
factorily. By  mixing  MoO^  in  HCiAq  with  NH^ 
molybdate,  Bammelsberg  obtained  a  crystallhie 
salt  {NH,)_,0.2MoO,.4Mo03.gH,0  (P.  127,  281). 

Molybdenum  teioxide,  M0O3  (Molijhdic 
anhi/dridc).  This  oxide  was  obtained  by  Scheele 
in  1778  soon  after  he  had  distinguished  native 
Mo  sulphide  from  galena. 

Occim-ence.—As  molybdenum  ochre  in  small 
quantities  in  a  few  localities. 

Formation. — 1.  By  heating  Mo,  or  any  of  the 
lower  oxides,  for  some  time  in  air.— 2.  By  pro- 
longed heating  of  the  lower  oxides  in  steam 
(Regnault,  ^.C/J.G2,  356).— 3.  By  roasting  MoS, 
in  air,  or  oxidising  it  by  HNO..,Aq  [v.  Molybde- 
num, Preparation,  p.  421). — 4.  FromNH,  mo- 
lybdate, by  evaporating  with  excess  of  HNO3 
and  washing  the  residue  with  water  (Brunner, 
D.  P.  J.  150,  372) ;  also  by  heating  in  thin  layers 
spread  out  in  a  fiat  porcelain  dish  (Ullik,  A.  144, 
205). 

Preparation. — Impure  M0O3  is  dissolved  in 
NH.Aq,  H.,PO^  is  removed  by  ppn.  with  MgCL.Aq, 
the  filtrate  is  evaporated,  the  crystals  of  NH^ 
molybdate  which  separate  are  heated  with  excess 
of  HNO^Aq,  and  the  residual  M0O3  is  washed 
with  water.  (For  details  as  to  preparation  of 
M0O-,  from  Mo  ores  v.  Molybdenum,  Preparation, 
p.  421.)  _ 

Properties. — A  white,  light,  porous,  solid ; 
when  thrown  into  water  it  separates  into  small, 
thin,  lustrous,  scales.  S.G.  4-39  at  21=  (Schafa- 
rik,  J.  pr.  90,  12).  Strongly  heated  in  an  open 
vessel,  sublimes  in  colourless,  transparent, 
rhombic  needles  (Nordenskjold,  P.  112,  160). 
Melts  at  red  heat.  Soluble  in  500  parts  cold 
water  (Bucholz,  Scher.  J.  9,  485),  in  960  parts 
hot  water  (Hatchett,  T.  1795.  323).  The  solu- 
tion reddens  litmus,  tastes  metallic  (Wittstein, 
J.  1860.  169  ;  Muller,  J.pr.80, 119).  Soluble  in 
acids ;  but  scarcely  soluble  after  being  strongly 
heated.  Dissolves  in  alkali,  alkaline  carbonate, 
and  cream  of  tartar  solutions. 

Reactions.  — I.  By  heating  in  hydrogen  M0O3 
is  reduced  to  MoO^,  Mo.O.,,  or  Mo,  according  to 
the  temperature  employed. — 2.  Eeduced  to  Mo 
by  treating  with  potassium  or  sodium. — 3.  Ee- 
duced to  MO2O3  by  digesting  with  hydrochloric 
acid  and  sine  or  copper,  &c. ;  also  by  potassium- 
amalgam.^ 'i.'Beduoei  to  the  blue  oxide  (  u  p.  433) 
by  a  little  hydrogen  sulphide  (excess  of  H,S  pro- 
duces black  Mo  sulphide),  also  by  solution  of 
sulphur  dioxide,  hydiogen  iodide  solution,  boil- 
ing hydrochloric  acid,  nitric  oxide,  or  stannous 


chloride. — 5.  Heated  with  ammonia,  compounds 
of  Mo  with  N,  and  with  N  and  H,  are  produced  (v. 
Molybdenum,  nitride  of,  p.  430). — 6.  Heated 
with  sulphur,  M0S2  is  produced. — 7.  Oxy- 
chlorides,  along  with  molybdates,  oxybromides, 
or  oxyfluorides  are  formed  by  heating  M0O3  with 
metallic  chlorides,  bromides, ov fluorides  (Schulze, 
J.  pr.  [2]  21,  440).— 8.  Various  reduction  pro- 
ducts result  by  heating  with  potassium  iodide 
(Schulze,  I.e.). — 9.  Hydrogen  chloride  produces 
M0O3.2HCI  (  =  MoO(0'H),C1,;  v.  Chloromolybdic 
acid,  p.  423). — 10.  Hydrojluoric  acid  probably 
produces  MoO J?2  [v-  Molybdenum,  oxyfluoride 
of,  p.  423).  — 11.  Dissolves  in  fairly  cone,  sul- 
pihuric  acid;  on  evaporation, crystals  of  M0O3.SO3 
separate  (y.  infra,  Combinations,  No.  3).  Hot 
dilute  H.^SOjAq,  saturated  with  M0O3, gelatinises 
on  cooling.— 12.  Eeacts  with  alkalis  to  form 
molybdates,  E.MoO^,  (fee.  (v.  p.  423).— 13.  Oxy- 
chloride,  MoO^Cl.,,  is  formed  by  heating  in 
chlorine  (H.  Rose,  P.  75,  319).— 14.  Oxychlorides 
are  produced  by  heating  with  phosphorus  tri- 
or pjenta-cliloride  (Michaelis,  J.  1871.  249  ; 
Schiff,  A.  102,  116). 

Combinations. — 1.  With  wato'to  form  various 
acidic  hydrates  {v.  Molybdic  acids,  p.  423 ; 
also  infra,  Hydrates  of  molybdenum  trioxide). — • 

2.  With  hydrogen  chloride  to  form  MoO.,.2HCl. 
This  compound  is  produced  as  a  white,  loose, 
sublimate,  by  heating  M0O3  in  HCl  to  150^-200° ; 
it  is  easily  soluble  in  water,  and  can  be  sublimed 
unchanged  in  HCl  (Debray,  C.  R.  46, 1101).  This 
compound  may  be  regarded  as  an  acid  and  called 
chloromolybdic  acid ;  MoO(OH)  CL  (v.  p.  423). — 

3.  With  sulphur  trioxide  to  form  MoOj.SO.,,  and 
with  SO3  and  H.O  to  form  Mo03.3S03.2H,O. 
M0O3.SO3  was  obtained  by  Schultz-Sellac  {B.  4, 
14)  by  evaporating  a  solution  of  M0O3  in  fairly 
cone.  H0SO4 ;  it  forms  lustrous,  transparent,  de- 
liquescent crystals,  which  lose  SO3  when  heated. 
Mo03.3S03.2H.,0  was  obtained  by  Anderson 
(/.  B.  22,  101)"  by  adding  excess  of  K.SOjAq  to 
BaMoOj,  filtering,  and  evaporating. — 4.  Com- 
bines with  the  oxides  of  phosphorus,  a7'senic, anti- 
mony, vanadium,  and  silicon,  in  presence  of  basic 
oxides,  to  form  salts  of  complex  acids  ;  v.  Anti- 
mono-,  &o.,  jnolybdates,  pp.  425  etseq.—  b.  With 
ammonium  fluoride  to  form  Mo0.j.2NH  |F  (?  NH^ 
salt  of  MoO(OH)_F.,) ;  obtained  in  lustrous,  light 
yellow,  octahedral  crystals,  by  adding  NHjAq  to 
an  aqueous  solution  of  MoO.^F^.SXH^F  (this  salt 
is  obtained  by  evaporating  a  solution  of  NH4 
molybdate  in  excess  of  NH^FAq  acidified  by 
HFAq)  (Mauro,  Mem.  R.  Acad,  dei  Lincei,  [4]  4, 
481).' 

Hydrates  op  molybdenum  teioxide.  Six 
compounds  a'MoOj.i/H.^O  have  been  isolated. 
Four  of  these  have  been  described  under  Molyb- 
dic acids  (p.  423) ;  the  remaining  two  are  de- 
scribed here. 

Monomolybdic  dihydrate,  M0O3.2H2O. 
A  yellow,  crystalline,  solid.  Slowly  separates 
from  a  solution  of  15  grs.  ordinary  NHj  molyb- 
date in  1000  c.c.  water  mixed  with  1000  c.c. 
HNOaAq  S.G.  1-16;  may  be  washed  with  cold 
water ;  sol.  in  water  and  acids  ;  solution  reddens 
litmus  and  turns  turmeric  brown ;  cone. 
HNOaAq  separates  M0O3  (Millingk,  Gm.-K.  2  [2], 
170). 

Octomolybdic  monohydrate, 
SMoOj.HjjO.    Obtained  by  ppg.  solution  of  or- 
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(linary  NH,  niolybilatc  by  BaCl^Aq,  decomposing 
the  iia  salt  by  exactly  the  equivalent  quantity  of 
dilute  boiling  H.,SO,Aq,  filtering,  evaporating 
over  H.,SO„  and  "drying  at  100^-170'  (Ullik,  A. 
144,  329  ;  153,  373).    Soluble  in  water. 

Oxides  of  molybdenum  other  than  the  di-, 
SE8QUI-  AND  Till-  OXIDE.  Several  oxides  appear 
to  exist  intermediate  between  MoO^  and  MoO, ; 
their  compositions  are  not  yet  settled.  Some  of 
them  form  hydrates  of  which  some  are  soluble 
and  some  insoluble  in  water.  The  substance 
known  as  '  blue  oxide  of  molybdenum,'  formed 
by  the  action  of  reducing  agents  on  acid  solu- 
tions of  MoOj,  is  probably  Mo^O„. 

References. — MojO,^;  by  heating  lower  oxides 
in  air  (Berzelius,  P.  0,331,3(1!)).  Mo.,0, ;  by 
heating  (NH,),0.2iMoO.,.4Mo03.!)H.,0  (Raniinols- 
berg,  P.  127,' 231).  Mo.O,;  by  heating  NH, 
molybdate  with  MoO,  (Berlin,  /.  pr.  4'J,  447  ; 
Uhrlaub,  P.  101,  005);  also  by  electrolysis  of 
molten  MoO,  (WOhler  a.  Baff,  A.  110,  275). 
MojO,, ;  by  heating  MoO.,  with  KI  (Schulze,  J. 
pr.  [2]  21,440).  Mo,05.3H,0 ;  by  adding  NH, 
molybdate  or  MoO,,  to  MoO.  in  HClAq  (Ber- 
zelius, llammelsberg,  I.e.).  Regarding  properties 
of  the  blue  products  obtained  by  reducing  acid 
solutions  of  MoO„  v.  SchilT,  A.  120,47  ;  Maschke, 
Fr.  12,  384  ;  Berzelius,  Gm.-K.  2  [2],  164  ;  O.  von 
der  I'fordten,  B.  15,  1025.  Fairley  (C.  J.  31, 
142)  obtained  indications  of  an  oxide  of  Mo 
with  more  0  than  MoO,,  by  adding  H.^O-Aq  to 
MoO,  dissolved  in  excess  of  alkali  solution. 

Molybdenum,  oxybromide  of.  MoO._3r.,. 
Obtained  by  passing  Br  vapour  over  heated 
MoO., ;  by  melting  M0O3  with  H|BO.„  powdering, 
and  then  heating  with  KBr  ;  by  the  reaction  of 
MoO,  on  many  metallic  bromides  (Schulze, 
J.  pi:  [2]  21,  442).  Yellow  crystals ;  may  bo 
subWmed ;  deliquescent  and  soluble  in  water. 
The  compound  Mo,Brj(OH)  ,.8H_.0  may  be  re- 
presented as  an  oxybromide  Mo,OBr,.9H_,0,  but 
is  better  regarded  as  hydrated  hromoliydro.vide 
(q.  v.,  p.  428). 

Molybdenum,  oxychlorides  of.  Many  oxy- 
chlorides  of  Mo  exist.  Tliey  are  produced  by 
the  reaction  of  Mo  oxides  with  CI,  Mo  chlorides 
with  0,  and  PCl^  and  metallic  chlorides  with 
MoO,. 

I.  Green  o.ri/chloride.  Mo,,0„Cl.,.,,  more  pro- 
bably MoOCl,  (Blomstrand,  J.  pr.  71,  45'.) ;  Putt- 
bach,  .4.  201,  123).  By  heating  a  mixture  of 
Mo  and  MoO,^  in  air-free  CI ;  and  in  many  other 
ways.  Melts  and  sublimes  below  100^.  Soluble 
in  water.  Reduced  by  H  at  high  temperatures; 
Piittbach  (I.e.)  describes  Mo^OjCl,  as  a  product 
of  this  reduction. 

n.  Yellotc-ivhits  o.rijchlorida.  MoO.,CL. 
Bypassing  CI  over  heated  MoO„,  or  MoO,  (H. 
Rose,  P.  75,  319) ;  by  heating  Mo  chlorides  in 
presence  of  0  (Blomstrand,  I.e.) ;  and  in  many 
other  ways  (v.  Schulze,  J.  pr.  [2]  21,  441; 
Michaelis,  /.  1871.  249;  Schiff,  A.  102,  216; 
Piittbach,  I.e.).  Melts  at  a  high  temperature 
when  heated  under  pressure  ;  at  ordinary  pres- 
siu-c  sublimes  without  melting  ;  soluble  in  water 
and  alcohol. 

HI.  Violet  orychloridc.  MoP,Cl„  ;  perhaps 
MoOCI,  (Blomstrand,  I.e.).  Produced  along 
with  the  green  oxychloride,  than  which  it  is 
much  less  easily  volatilised.  Dark  violet-red 
crvstals  :  deliquescent. 
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IV.  Brown  o.rychloriJe.  Mo.O,Cl.,  (Blom- 
strand, I.e.).  Produced,  along  with  MoO.CI..,  by 
heating  Mo.jO,  in  dry  CI ;  purilied  by  sublima- 
tion in  H.  Forms  large  dark-browa  crystals; 
melts  easily  ;  deliquescent  and  soluble  in  water. 
Piittbach  (I.:.)  describes  a  brown  oxychloride, 
Mo.XJjCl,,  obtained  in  the  preparation  of  MoOCI,; 
also  a  red  oxycliloride,  Mo,OjCl„,  obtained  by 
heating  the  violet  compound  in  COj. 

The  compound  Mo,CI,(OH)  ,.2H,0  may  be  re- 
presented as  an  oxychloride,  Mo,OCl|.3H.,0,  but 
its  reactions  are  more  those  of  cJiloroJiijdro.vida 
(q.  v.).  MoO,.2HCl,  which  might  be  represented 
as  MoOXL.H.O,  is  described  as  chloromolijbdia 
acid  iq.v.). 

Molybdenum,  oxyfluoride  of.  M0O5F.,.  Pro- 
duced by  heating  MoO,  with  metallic  fluorides,  as 
a  blue-white  amorphous  sublimate  (Schulze,  J. 
[2]  21,  442).  A  number  of  compounds  are  known 
which  may  be  regarded  as  double  compounds  of 
MoO,_,F,,  with  alkali  fluorides  ;  others  may  be  re- 
garded as  double  compounds  of  MoOF,  with 
alkali  fluorides;  these  are  described  as  flno- 
vwlj/bdatcs  (p.  425). 

Molybdenum,  phosphide  of.  Mo,Po.  A  grey 
crystalline  powder;  S.G.  6-17  ;  oxidised  by  heat- 
ing in  air;  with  cone.  HXO,A(|  forms  H.PO, 
and  MoO, ;  heated  in  CI  forms  MoCl.  and  PCI5 ; 
reduces  Cu  solutions  with  ppn.  of  Cu.  Produced 
by  heating  a  mixture  of  1  pt.  MoO,  with  2  pts. 
glacial  phosphoric  acid  to  a  high  temperature 
for  some  time,  and  washing  with  HCIAq  and 
then  with  NaOHAq  (Wdhler  a.  Rautenberg,  A. 
109,  374). 

Molybdenum,  salts  of.  Little  is  known  with 
certainty  of  the  salts  obtained  by  replacing  H  of 
oxyacids  by  Mo.  MoO.^  and  Mo.O,  dissolve  in 
acids  to  form  salts,  but  accurate  analyses  and 
description  of  those  salts  are  lacking  {v.  Molyb- 
deninn  dioxide  and  sesquio.ride,  p.  431).  MoO, 
combines  with  SO,  to  form  MoO.SO,  and 
with  HCl  to  form  MoO,.2HCl,  but  those  com- 
pounds are  probably  rather  acids  than  salts  (v, 
Mohjbdcnum  trioxide,  p.  432).  The  radiclas. 
Mo,Br,  and  Mo^Cl,  combine  with  certain  acidic 
radicles  to  form  salts  (i\  Molybdenum  broino- 
Itydroxide,  and  chlorohydroxide,  pp.  428,  430). 

Molybdenum,  selenide  of.  MoSe,.  Obtained, 
but  not  free  from  a  greyish-blue  substance  which 
is  produced  along  with  it,  by  saturating  acid 
NH,  molybdate  with  H.Se  gas  (Uelsmann,  A. 
116,  125). 

Molybdenum,  sulphides  of.  Three  are  known ; 
MoS.,  M0S3,  and  MoS,.  As  none  has  been 
gasified  the  molecular  weight  of  none  is  known 
with  certainty.  MoS,  and  MoS,,  and  probably 
also  MoS_„  are  all  acidic  towards  the  alkali 
sulphides. 

Molybdenum  disulphide,  MoS.,.  Occurs 
native,  as  violybdcnitc ;  S.G.  4-138  to  4-509. 
Prepared  by  h.eating  to  redness  a  mixture  of 
1  pt.  MoO,  and  2  pts.  S,  in  a  crucible,  till  excess 
of  S  is  burnt  off,  and  washing  the  residue  with 
warm  water  as  long  as  the  washings  are  coloured 
(Svanberg  a.  Struve,  J.pr.  44,  254).  According 
to  Carnot  (Bl.  [21  32,  104)  compounds  of  Mo 
generally  yield  MoS._.  when  heated  in  a  stream  of 
dry  H.S.  A  black,  lustrous  powder;  insol. 
water;  sol.  cone.  H. SO, .with  evolution  of  SO., 
and  production  of  a  blue  liquid.  Forms  MoO, 
when   roasted  in   nir,  or   heated  with  cone. 
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HNO;jAq ;  readily  attacked  by  CI,  more  slowly 
by  Br ;  not  acted  on  by  aqueous  alkali  but  after 
fusion  with  alkali  dissolves  in  water  (?  with 
formation  of  a  thio-  salt).  Slowly  reacts  with 
steam  at  high  temperatures  (Regnault,  A.  Ch. 
62,  385).  Keduced  to  Mo  by  strongly  heating 
in  H  (O.  von  der  Pfordten,  B.  17,  731). 

Molybdenum  trisulphide,  MoS^.  (Thio- 
molyhdic  anhydride.)  Obtained  by  passing  H^S 
into  solution  of  a  molybdate  until  decomposition 
is  complete,  i.e.  till  all  molybdate  is  changed  to 
a  thiomolybdate,  adding  dilute  HClAq  in  slight 
excess,  warming  gently  (Atterberg,  J.  1873. 258), 
washing,  and  drying  at  a  moderate  temperature. 
A  black  powder ;  red-brown  when  moist.  Goes 
to  MoSj  when  heated.  E.  sol.  alkali  sulphide 
solutions ;  slowly  dissolved  by  alkali  or  alkali 
hydrosulphide  solution;  the  solutions  thus  ob- 
tained contain  tlnomolyhdates,  M'.^MoS^  {v. 
Thiomoltbdic  acids  and  their  salts,  infra). 
M0S3  is  reduced  to  Mo  by  heating  in  H  (0.  von 
der  Pfordten,  B.  17,  731). 

Molybdenum  tethasulphide,  MoS^.  Pre- 
pared by  fusing  a  mixture  of  2  pts.  M0O3  and 
1  pt.  K.^COj,  powdering,  boiling  with  water, 
filtering,  diluting,  saturating  with  HjS,  washing 
the  pp.  with  coM  and  then  with  hot  water,  then 
treating  with  HClAq,  and  heating  the  choco- 
late-brown powder  thus  obtained  to  140°  in  a 
stream  of  H.,S  (Kriiss,  B.  16,  2044).  Also  ob- 
tained by  heating  MoS^  to  100°  in  H,S  (K.,  I.e.). 
Also  by  boiling  M0S3  with  K^MoS^Aq,  washing 
the  pp.  of  MoS.^  and  KJIoS^  with  cold  water, 
dissolving  in  boiling  water,  and  adding  acid  to 
this  solution  (Berzelius).  MoS^  is  a  cinnamon- 
brown  powder;  partially  oxidised  in  moist  air. 
With  basic  sulphides  forms  perthiomolybdates 
M'-.MoSj  (v.  Thiomoltbdic  acids  and  their  salts, 
infra). 

Molybdenum,  sulplio-acids  of;  v.  Molyhde- 
num,  thio-acids  of,  and  their  salts. 

Molybdenum,  thio-  acids  of.  and  their  salts. 

A  number  of  molybdates  are  known  in  which 
O  is  partly  or  wholly  replaced  by  S.  These 
salts  may  be  divided  into  two  classes  ;  those 
containing  both  O  and  S,  these  may  be  called 
oxy-thiomolyhdates  ;  and  those  containing  only 
S,  these  may  be  called  thiomolyhdates.  The 
latter  salts  are  classed  as  thiomolyhdates,  de- 
rived from  MoS., ;  and  perthiomolybdates,  de- 
rived from  MoS,.  The  only  thio-  acid  of  Mo 
which  has  been  isolated  with  certainty  is 
n,MoS,. 

Perthiomoltbdio  acid,  H.^IoSj.  A  red  pp. 
obtained  by  adding  a  weak  acid  to  K3IoS-, 
(which  separates  during  the  preparation  of 
MoSJ,  washing  with  cold  water,  and  drying 
over  H,SO<  (Kriiss,  A.  225,  1).  Insol.  water, 
alcohol,  and  ether.  Sol.  warm  NaOHAq;  not 
acted  on  by  NH^Aq  ;  evolves  H;jS  slowly  when 
boiled  with  cone.  HClAq. 

OxY-MONOTHioMOLYBDATEa,  M'^MoO-.S.  The 
Na  salt  is  prepared  by  melting  pure  MoO,  with 
dry  Na.COj  till  CO,  is  all  expelled,  powdering 
the  Na,,MojO,„  thus  obtained,  dissolving  in 
freshly-prepared  NaHSAq,  withdrawing  the  red- 
dish heavy  oil  which  separates,  washing  the 
crystals  which  are  formed  by  allowing  this  oil  to 
stand,  with  alcohol,  ether,  CSj,  and  then  again 
with  alcohol  and  ether,  and  drying  over  H^SO^ 


(Kruss,  A.  225,  1).  A  hygroscopic  salt;  sol. 
water. 

OXY-DITHIOMOLYBDATES,      M'._,MoO.S^.  The 

NHj  salt  is  prepared,  as  golden-yellow  needles, 
by  passing  H^S  into  NH^  molybdace  dissolved 
in  NHjAq,  at  c.  6°  (Kriiss,  I.e.).  The  K  salt  is 
also  described  by  Kriiss  [I.e.). 

OxY  -  pyrodithiomolybdates,  M'jMo.OjS, 
( =  2M2MoO.,S.,  -  M.,S).  The  salts  of  this  series  at 
present  known  are  acid  salts.  The  NH^  salt, 
NH^HMo.^OjS3,  is  prepared,  as  a  reddish-yellow 
pp.,  by  adding  NH^HS  drop  by  drop  to  NH, 
molybdate  at  c.  90°,  filtering  after  addition  of 
NH^Cl,  washing  with  alcohol,  and  drying  over 
H-jSOj.  Corresponding  K  and  Na  salts  are  de- 
scribed by  Kriiss  (I.e.). 

Tetrabasic  dioxy-dithiomolybdates.  The 
salt  K20.3KoS.2MoO,.2MoS3  (  =  K,Mo^S„0;)  was 
obtained  by  Kriiss  [I.e.)  by  adding  alcohol  to  a 
solution  of  K2Mo30,o,  repeatedly  shaking  the  oil 
which  forms  with  alcohol,  separating  the  black 
flaky  crystals  from  the  yellow  crystals  and  the 
brownish-red  powder,  all  of  which  are  produced 
on  standing,  washing  and  drying. 

Thiomolyhdates,  Mi._,MoSj.  These  salts  are 
derived  from  the  hypothetical  thiomolybdic  acid 
H_.MoSj,  of  which  acid  M0S3  is  the  anhydride. 
The  soluble  thiomolyhdates  are  obtained  by 
directly  combining  M0S3  with  basic  sulphides, 
also  by  passing  H^S  into  cone,  solutions  of  the 
corresponding  molybdates ;  the  insoluble  thio- 
molyhdates are  obtained  by  ppg.  salt-solutions 
by  soluble  thiomolyhdates.  The  soluble  thio- 
molyhdates may  generally  be  crystallised ;  the 
crystals  show  fluorescence,  green  in  reflected, 
red  in  transmitted,  light.  Solutions  of  these 
salts  are  red.  The  thiomolyhdates  as  a  class 
are  decomposed  by  heat,  giving  a  mixture  of 
sulphide  of  the  basic  metal  and  M0S2 ;  the  K 
salt  is  only  partly  decomposed  at  white  heat. 
Cone,  solutions  are  stable  in  presence  of  excess 
of  M0S3 ;  when  diluted,  and  especially  in  presence 
of  free  alkali,  the  solutions  become  turbid  with 
formation  of  thiosulphates  and  thiomolyhdates 
richer  in  S  than  the  original  salts.  Boiled  in 
absence  of  air,  the  solutions  evolve  H^S  and 
form  M0S2  and  perthiomolybdates,  Mi^MoSs 
(Berzelius,  P.  7,  261 ;  Kriiss,  A.  225,  1 ;  cf. 
Bodenstab,  /.  pr.  78,  18G). 

Potassium  thiomolybdate,  K^MoS^.  Pre- 
pared by  gradually  heating,  finally  to  a  high 
temperature,  a  mixture  of  equal  parts  KjCOj 
and  S,  with  a  little  C,  and  a  large  excess  of 
MoS.,,  dissolving  in  water,  filtering,  and  crystal- 
lising (Hirzel,  J.  1850.  319).  Kriiss  {I.e.)  ob- 
tained this  salt  by  dissolving  5  g.  K.,MoOj  in 
16  c.c.  water,  adding  50  c.c.  KOHAq,  S.G.  1-46, 
and  saturating  with  H.^S.  Eed,  rhombic,  crys- 
tals, with  greenish  fluorescence.  Sol.  water ; 
acetic  acid  ppts.  KjMo  S,. 

The  other  thiomolyhdates  which  have  been 
examined,  more  or  less  fully,  are  the  salts  of 
NHj,  Ba,  Cd,  Ca,  Ce,  Cr,  Co,  Cu,  Au,  Fe,Li,Mg, 
Mn,  Hg,  Ag,  Na,  Sr,  Sn,  U,  and  Zn. 

Perthiomolybdates,  M'^MoS..  The  soluble 
salts  of  this  class  are  formed  by  boiling  thio- 
molyhdates MjMoS,  with  M0S3;  the  insoluble 
salts  by  ppg.  salt-solutions  by  soluble  perthio- 
molybdates. The  perthiomolybdates  are  gene- 
rally dark  red  ;  solutions  of  the  alkali  salts  give 
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a  pp.  of  MoS,  on  addition  of  acids  (Berzelius,  P. 
7,  Ml). 

Potassium  pcrthiomolyhdatc ,  K.^MoS^.  Pre- 
pared by  saturating  an  acid  K  molybdate  solu- 
tion with  HjS  (a  mixture  of  K.MoS,  and  MoS^  is 
thus  produced),  boiling  for  some  hours  in  a  re- 
tort, cooling,  collecting  the  pp.  of  K  .MoS-,  mixed 
with  MoS.j,  washing  with  water  till  the  washings 
give  a  Hocculent  dark-rod  pp.  on  addition  of 
HClAq,  extracting  with  boiling  water,  and  eva- 
porating the  solution.  Also  by  heating  dilute 
K,MoS,|Aq  with  excess  of  MoS,  nearly  to  100° 
till  the  liquid  is  nearly  dry.  Also  by  reacting 
on  MoSj  with  KHSAq.  A  red  mass,  resembling 
an  extract;  on  one  occasion  Berzelius  obtained 
ruby-red  crystalline  granules.  Insol.  cold  water, 
sol.  hot  water.  Scarcely  acted  on  by  cold  ilClAq 
or  KOHAq. 

The  other  perthiomolybdates  examined,  more 
or  less  fully,  are  the  salts  of  NH^,  Ba,  Bi,  Ca, 
Au,  Fe,  Hg,  Ag,  Na,  Sr,  and  Sn. 

TlilBASIC  DITHIOMOIA'BDATES.    KrUSS  (^.  225, 1) 

obtained  the  salt  K,.Mo..S„  ( =  3K,,S.2MoS, 
=  K,,MoS<.MoS,.2K.,S)  by  passing  H.S  into 
K.MoO^Aq  containing  KOHAq,  S.G.  >  1-4G  {cf. 
Potassium  thiotnolybdatc,  sitinri).  Small  red- 
dish-orange rhombic  crystals  ;  sol.  water,  insol. 
alcohol  and  ether.  Decomposes  slowly  in  air, 
giving  K  .MoS,.  M.  M.  P.  M. 

MONARDA  OIL.  The  essential  oil  of  Jl/o)t- 
flj'rf«p!(nc<((/a,  which  smells  like  thyme,  contains 
thymol  C,„HnO  [48^]  and  a  terpene  (Arppe,  4. 
58,  41). 

MONO-.  This  prefix  is  very  seldom  used  in 
this  dictionary.  Compounds  whose  names  begin 
with  mono-  are  described  under  the  name  to 
which  mono-  has  been  prefixed. 

MORIN  or  MORIC  ACID  C,.,H  A  aq  (B.  a. 
H.);  C,.H|„0.aq  (from  alcohol);  C,,H,„0,2aq 
(from  water)  (L.).  S.  -025  at  20°  ;  -094  at  iOO\ 
Occurs  in  old  fustic  {Morns  tinctoria)  to  which  it 
imparts  its  dyeing  properties  (Wagner,  J.pr.  51, 
82  ;  Hlasiwetz  a.  Pfaundler,  J.  pr.  90,  445  ;  94, 
65;  A.  127,  352;  Lowe,  Z.  1875,  117  ;  Fr.  14, 
110;  Benedikt  a.  Hazura,  M.  5,  105,  667). 

Preparation. — 1.  Deposited  as  calcium  salt 
from  an  infusion  of  the  wood  on  cooling.  This 
deposit  is  extracted  with  alcohol,  water  is  added 
to  the  alcoholic  extract  when  calcium  morate  is 
ppd.  while  maclurin  remains  in  solution.  The 
calcium  salt  is  then  decomposed  by  oxalic  acid 
(Wagner).— 2.  The  deposit  is  washed,  heated 
with  very  dilute  HClAq,  freed  from  CaCl^  by 
washing,  and  repeatedly  dissolved  in  alcohol  and 
ppd.  by  water  (H.  a.  P. ;  B.  a.  H.). 

Properties. —  Needles,  v.  si.  sol.  water,  v.  sol. 
alcohol,  m.  sol.  ether,  insol.  CS.^.  The  solutions 
are  deep  yellow.  Blackens  at  300°.  Cone. 
H^SO,  dissolves  it,  without  change,  forming  a 
brownish-yellow  solution.  Its  alkaline  solutions 
are  deep  yellow.  Its  solution  does  not  ppt.  gela- 
tin. It  stains  the  skin  yellow.  FeClj  colours 
the  alcoholic  solution  deep  olive-green.  It  re- 
duces Fehling's  solution  on  warming  and  am- 
moniacal  AgNO^  in  the  cold.  Its  alcoholic  solu- 
tion exhibits  green  tluorcscence  on  the  addition 
of  an  aluminium  salt  (Goppelsroder,  J.  pr.  101, 
406  ;  104,  10  ;  Z.  [2]  4,  154,  607).  Morin  yields 
rcsorcin  on  dry  distillation. 

lieactioiis. —  1.  Sodiiiin-ainalgam  turns  tho 
alkaline  solution  indigo  blue  and  iinally  yellow, 


the  solution  then  containing  phloroghicin  — 2. 
Potash-fusion  yields  phloroglucin  and  resorcin. 
3.  Nitric  acid  in  HOAc  oxidises  it  to  (4,  2,  1)- 
di-oxy-benzoic  acid. — 4.  Bromine  added  to  its 
alcoholic  solution  forms  ethyl-tetra-bronio- 
morin  C|,,Ii^EtBr|0,  laij  which  is  ppd.  on  adding 
water  and  melts  at  135  \  Tin  and  HCl  convert 
thisetherintotetra-bromo-morinCisH^Br^O.  2  'aq 
which  becomes  anhydrous  at  110°  and  then 
melts  at  258°.  It,  dyes  silk  and  wool  yellow 
without  a  mordant. 

Salts. — KC|„H,,0„ :  yellow  needles  (from 
K.,CO,Aq).  — Ca(C,,H„OJ  ,  :  yellow  precipitate 
Ba(C,.,H,,0„).,:  red-brown  powder.- Zn(C,.,H,,OJ.: 
lemon  yellow  needles,  insol.  water,  sol.  alkalis. — 
PbC,,H,,0,:  egg-yellow  pp.— Pb,C,,H,„0,:  (L.). 

Moria  sulpnonic  acid  C|,H,,b;.SO,H  2aq. 
Formed  by  heating  morin  with  cone.  H^SO.. 
Golden-brown  powder,  si.  sol.  cold,  v.  sol.  hot, 
water. — K.^CiJI^SOm  ^aq  :  golden  needles.  — 
BaC,-H,SO,„.  Golden  Hocculent  pp.,  converted 
by  nitric  acid  into  tri-nitro-phloroglucin. 

Isomorin.  Formed  by  adding  sodium- 
amalgam  to  an  alcoholic  solution  of  morin  con- 
taining HCl  until  the  solution  is  deep-purple, 
and  then  evaporating  (H.  a.  P.).  Purple-red 

,  prisms.    When  heated  alone  or  in  alcoholic 

,  solution,  or  more  quickly  by  treatment  with 
alkalis,  it  is  reconverted  into  ordinary  morin. 
Its  solution  mixed  with  dilute  alum  is  dichroic. 

Paramorin.  C,.,H,Os.  Obtained,  together 
with  a  larger  quantity  of  resorcin,  by  distilling 
morin  mixed  with  sand  (Benedikt,  B.  8,  606). 
Yellowish,  woolly  needles  (from  ether).  Taste- 
less. May  be  sublimed.  Reduces  Fehling's 
solution.    V.  sol.  hot  water  and  ether  (unlike 

I  morin).  It  dissolves  unchanged  in  cone.  H  SO,. 
Alkalis  form  a  yellow  solution.  Unlike  morin, 
its  alcoholic  solution  is  not  ppd.  by  Pb(OAc)._,. 

I       MORINDIN  C,8H,„0„  (A.).    [245°]  (Stein). 

I  Extracted  by  alcohol  from  the  root  of  various 
species  of  viorinda,  used  as  a  dye  ('  Suranji ')  in 
India  (Anderson,  Tr.  E.  16  [6],  435;  yl.  71,  216). 
Slender  lustrous  orange  needles  ;  when  heated  it 
gives  off  orange  vapours  which  condense  to  red 
needles  of  morindone.  It  is  insol.  ether,  v.  si. 
sol.  cold  water  and  alcohol,  sol.  aqueous 
KOH  and  cone.  H._SO,  forming  reddish-violet 
solutions.  Gives  a  red  lake  with  alum,  and  a 
cobalt-blue  pp.  with  baryta-water.  Morindin 
resembles  rubcrythric  acid  C.,^H..f,0|,(Rochleder, 
Sitz.  B.  7, 806  ;  Stenhouse,  C.  J.  17,  333)  but 
differs  from  it  in  being  insoluble  in  ether  and  in 
the  behaviour  of  the  red  alkaline  solution  on 
boiling,  for  this  becomes  deep  purple  in  the  case 
of  ruberythric  acid,  but  does  not  change  in  that 
of  morindin  (Stein,  J.  pr.  97,  234;  Thorpe  a. 
Grcenall,  C.  J.  51,  52;  53,  171). 

Morindone  C|-,H|„05.  Tri-oxy-mcthyl-anthra- 
quinonc  (?).    Formed  together  with  glucose  by 

[  boiling  morindin  with  dilute  mineral  acids.  Red 

'  needles,  resembling  alizarin.  Insol.  water,  v.  sol. 
alcohol  and  ether.    Its  solution  in  potash  is 

I  rcdd'sh-purple,  but  fades  on  standing  (unlike 

I  alizarin).  Cone.  H.^SO,  gives  a  dark-blue  solution 
(alizarin  gives  an  orange  solution).    FeCI.,  gives 

'  a  green  colour.  On  distillation  with  zinc-dust 
it  yields  methyl  anthracene. 

MORINGIC  ACID.  An  acid  supposed  by 
Walter  to  exist  as  a  glyccride  in  oil  of  ben  (from 
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Moringa  altera)  but  shown  by  Zaleski  [B.  7, 
1013)  to  be  oleic  acid. 

MORITANNIC  ACID  C,,H,,,0,  (?)  If,  after 
the  aqueous  extract  of  fustic  has  deposited 
niorin,  the  filtrate  be  shaken  with  EtOAc,  the 
acetic  ether  evaporated,  and  the  residue  dis- 
solved in  cold  water  and  ppd.  by  NaCl,  brown 
amorphous  moritannic  acid  separates  first, 
followed  by  maclurin  (Lowe,  Fr.  14,  127).  V. 
sol.  water.  The  solution  is  ppd.  by  albumen, 
gelatin,  and  alkaloids.  FeClj  gives  a  brownish- 
black  pp.  Alcoholic  lead  acetate  gives  a  pp. 
(C,,,H,,0,)2  5PbO. 

MOEPHINE  or  MORPHIA  C^H.^NOj  i.e. 
,CH(OH).CH-0— CHj 
I  I 


C,„H,(OH) 


C,oH,(OH) 


\cHj  CH.NMe.CH2 

CH2.C(0H) .  O  .  CH2 


\CH.,.CH  .  NMe.CH, 


or 


(?) 


(Knorr,  B.  22,  1117).  Mol.  w.  285.  [230°] 
(Hesse,  Ph.  [3]  18,  801).    S.G.  1-32  (Schroder, 

B.  13,  1074).  S.  -01  at  10° ;  -04  at  40°;  -22  at 
100°  (Chastaing,  Bl.  [2]  37,  477).  S.  (absolute 
alcohol)  1-132  at  10-6° ;  8-623  at  78°.  S.  (alcohol 
of  90  p.c.)  -377  at  10-G" ;  2-991  at  78°.  S.  (amyl 
alcohol)  -268  at  11°;  2-247  at  78°  (Florio,  G.  13, 
496).  S.  (ether)  023  at  10°  (F.).  S.  (chloroform) 
■•04  at  9-4°  ;  1-235  at  56°  (F.).  S.  (amyl  alcohol) 
■26in  the  cold  (Kubly,  J.  1866, 823).  The  solubility 
of  crystallised  morphine  in  boiling  liquids  is  given 
by  Prescott  (Ph.  [3]  6,  404)  as  follows  :  S.  (ether) 
•0103 ;  S.  (chloroform)  -023 ;  S.  (amyl  alcohol) 
1^1 ;  S.  (benzene)  -0112.  The  solubility  of  amor- 
phous morphine  in  boiling  liquids  is  given  by 
Prescott  as  S.  (ether)  -0473;  S.  (chloroform) 
•0506.  The  solubility  of  freshly  ppd.  morphine 
in  boiling  solutions  is  given  by  Prescott  as: 
S.  (ether)  -094  ;  S.  (chloroform)  -116 ;  S.  (amyl 
alcohol)  1-1 ;  S.  (benzene)  -05.  According  to 
Burg  (Fr.  19,  222),  the  solubility  of  morphine  in 
pure  chloroform  is  '01,  and  in  a  mixture  of  9  pts. 
chloroform  and  lpt.alcoholitis-9.  [a] □(in a 2 p.c. 
solution  containing  2  mols.  NaOH)  = —70-23° 
(Hesse,  ^.  176, 190).  [a]i,  (in  a  solution  of  the 
hydrochloride)    = -100-67° -1-142),  where  p 

percentage  of  salt  present  (Hesse ;  Grimbert, 
J.  Ph.  [5]  16,  295). 

Occurs  in  opium,  being  known  in  an  impure 
state  as  Magisterium  opii  in  the  seventeenth 
century,  and  was  first  isolated  in  1816  by 
Sertiirner  (Gilb.  Ann.  55,  61;  57,  192  ;  59,  50). 
Dott  (Pr.  E.  12,  189)  found  in  a  sample  of 
opium  that  half  the  morphine  was  present  as 
meconate  and  half  as  snlphate.  It  also  occurs 
in  Eschscholtzia  californica  (Baudet  a.  Adrian, 

C.  C.  1889,  197),  and  in  hops. 
Preparation. — 1.  Opium  is  macerated  with 

water  at  38°,  the  extract  evaporated  with  CaCOj 
to  a  small  bulk,  and  then  mixed  with  CaCl,. 
The  liquid  is  filtered  from  ppd.  calcium  meconate 
and  evaporated.  It  first  deposits  calcium  mecon- 
ate. and  afterwards  a  mixture  of  the  hydro- 
chlorides of  morphine  and  codeine.  These  crys- 
tals are  dissolved  in  water  and  treated  with 
ammonia,  which  ppts.  morphine,  leaving  codeine 
in  solution  (Kobiquet  a.  Gregory,  A.  6,  87  ;  7, 
261). — 2.  The  aqueous  extract  of  opium  is  boiled 
with  lime,  and  the  filtrate  boiled  with  NHjCl, 
which  ppts.  morphine  (Mohr,  A.  35,  120). 


P)-ope?-<i(;s.— Small  trimetric  prisms  (contain, 
ing  aq),  v.  si.  sol.  water,  alcohol,  and  ether.  It 
has  a  very  bitter  taste,  and  is  a  powerful  nar- 
cotic poison.  It  dissolves  readily  to  the  extent 
of  one  equivalent  in  aqueous  KOH,  lime,  baryta, 
and  NaOH,  but  scarcely  at  all  in  ammonia  and 
alkaline  carbonates.  It  readily  dissolves  in 
acids.  It  is  laBvorotatory.  It  loses  its  water  of 
crystallisation  at  100°  (Dott,  Ph.  [3]  18,  701), 
and  begins  to  sublime  at  150°  in  dots  (Blyth). 

Reactions. — 1.  Very  readily  oxidised,  thus 
•014  p.c.  of  the  base  is  sufficient  to  liberate 
iodine  from  iodic  acid  (Serullas,  B.  J.  11,  238). 
Morphine  is  oxidised  by  alkaline  K,FeCy„  to 
pseudomorphine  C^jHjgN.p^  (Hesse,  A.  235,  229), 
and  the  same  substance  is  formed  by  the  action 
of  nitrous  acid  on  morphine  (Schiitzenberger,  A. 
108,  346  ;  Bl.  4, 176),  and  by  allowing  morphine 
to  stand  in  aqueous  NH3  exposed  to  the  air 
(Polstorff,  B.  13,  86).  Morphine  slowly  reduces 
silver  nitrate  in  the  cold. — 2.  On  oxidation  with 
alkaline  KMnO^  it  yields  an  acid,  apparently 
pyridine  tricarboxylic  acid  (Barth  a.  Weidel,  M. 
4,  700).— 3.  Potash-fiisiaii  yields  protocatechuic 
acid(B.a.M.)  and methylamine  (Wertheim,.4.73, 
208).  Alcoholic  potash  at  180°  forms  methyl- 
ethyl-amine  (Skraup  a.  Wiegmann,  Af.  10, 110). — 
4.  Nitrous  acid  forms  nitroso-morphine,  pseudo- 
morphine,  and  a  base  C|7H2,N05. — 5.  Nitric 
acid,  diluted  with  (11  mols.  of)  water,  forms  at 
100°  an  acid  C|„HaNO„,  which  can  be  converted 
by  cone.  HNO3  into  picric  acid,  and  which  yields 
methylamine  when  heated  with  KOH  (Chastaing, 
C.  R.  94,  44  ;  J.  Ph.  [5]  4,  338).- 6.  Converted 
into  codeine  by  heating  with  NaOEt  and  Mel, 
the  yield  being  small  owing  to  the  formation  of 
morphine  methylo-iodide  (Grimaux,  A.  Ch.  [5] 
27,  273 ;  Dott,  Ph.  [3]  12,  1009).— 7.  On  distil- 
lation with  zinc-dust  it  yields  pyridine,  NHj, 
pyrrole,  and  a  base  which  may  be  quinoline,  as 
chief  products,  together  with  4  p.c.  of  phenau- 
threne  and  J  p.c.  of  phenanthraquinoline 
(Gerichten  a.  Schrotter,  A.  210,  396).— 8.  When 
evaporated  with  dilute  H^SO^  till  white  fumes 
appear,  morphine  yields  a  residue  turned  brown 
by  alkalis.  Morphine  (1  pt.),  heated  with  H^SO, 
(11  pts.)  and  oxalic  acid  (2  pts.),  at  120°  forms  a 
product  which,  on  diluting  with  water,  leaves  a 
yellowish-white  amorphous  body  undissolved. 
This  substance,  Cj^HuNO,,  is  soluble  in  hot 
water  and  in  alkalis.  It  turns  green  in  air,  and 
its  alkaline  solution  turns  red  in  air.  The  red- 
dened alkaline  solution  gives  with  HCl  a  blue 
pp.,  '  morphine  blue,'  C,3H,,N0o,  which  can  be 
crystallised  from  ether.  Malonic  and  succinic 
acids  behave  like  oxalic  acids,  forming  the  com- 
pounds C„H,„N05  and  C,sH„NO„.  All  these 
formulae  should  perhaps  be  doubled  (Chastaing 
a.  Barillot,  C.  R.  105,  941,  1012).— 9.  Heating 
with  oxalic  acid  forms  trimorphine. — 10.  Heat- 
ing with  cone.  HCl  yields  apomorphine  (Matthi- 
essen  a.  Wright,  Pr.  17,  455,  460),  and  the  bases 
C3^H,3C1N,0„  C3^H„C1N,0„  CnH.^ClN^Oj,  and 
C,3„H,5,C1,NA4-— 11-  With  ■ci.CH,.OAc  and 
H.^SOj  it  gives  an  intense  violet  colour,  and  after 
dilution  with  water  and  addition  of  NHj.an  amor- 
phous yellow  base,  possibly  CH._,(C,;H|sN0.j2, 
which  gives  a  violet  colour  with  H^SO^  (Grimaux, 
C  jR.  93, 217). — 12.  Aqueous  alloxan  and  SO.^  form 
C,H,N,0,C„H,„N0,H,S03  (Pellizzari,  A.  248, 
151). — 13.  Bleaching -powder,  acting  on  a  solution 
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of  morphine  hyJi-ochloridc,  forms  C,,H,^Cl3N0|„, 
a  ciystalline  body  (Mayer,  B.  4,  121). 

Colour-tests. — 1.  Liberates  iodine  from  iodic 
acid  solution.  The  brown  colour  is  increased  by 
adding  ammonia  (Lefert,  Ph.  [3]  40,  97).  If 
a  layer  of  very  dilute  ammonia  be  poured  upon 
a  very  dilute  solution  of  morphine  containing 
iodic  acid  and  starch,  a  brown  ring  below  a  blue 
ring  will  appear  at  the  junction  of  the  liquids 
(Dupre,  C.  N.  8,  2(;7).— 2.  Chloride  of  gold 
colours  the  solution  blue,  being  reduced  to  gold. — 
3.  KMnO,  is  reduced,  becoming  green. — 4.  Ferric 
salts  give  a  blue  colour,  destroyed  by  acids,  by 
heat,  and  by  alcohol  (Ilobinet  a.  Pelletier,  A.  5, 
172).  — 5.  FcCl,,,  added  to  a  previously  heated 
solution  of  morphia  in  H.SO,,  gives  a  deep-red 
colour,  changing  to  dirty  green  (Husemann,  A. 
128  305).  According  to  Lindo  (C.  N.  37,  158), 
morphine,  gently  warmed  with  H^SO^  and  FeClj, 
gives  an  indigo-blue  colour. — C.  A  solution  of 
iHolijhdic  acid  in  cone.  H^SOj  gives,  with  solid 
morphine,  a  violet  colour,  changing  through 
blue  to  dirty  green  (Friihde,  Fr.  5,  211).— 7.  A 
solution  obtained  by  adding  ammonia  to  cupric 
sulpliate  till  the  pp.  cupric  hydrate  is  just  re- 
dissolved  is  coloured  green  by  salts  of  morphine 
(Xadler,  Fr.  13,  235;  Lindo,  Fr.  19,  359).— 
8.  Nitric  acid  gives  an  orange-red  colour,  gra- 
dually changing  to  yellow.— 9.  H.^SO^,  contain- 
ing a  little  nitric  acid,  gives  a  violet-red  solution 
(Erdniann,  ^.  120, 188 ;  Husemann,  A.  128,305).— 
10.  When  morphine  is  boiled  with  aqueous 
phospliorous  or  hypophosphorous  acid,  and  cone. 
H;SO,  is  added,  the  liquid  becomes  reddish- 
violet.  On  now  adding  a  little  nitric  acid  the 
solution  becomes  yellowish,  and  on  warming 
with  copper  it  assumes  a  splendid  blue  colour 
(Dragondorff,  J.  18(;4,  727).— 11.  KCIO,  (free 
from  chlorate),  added  to  morphine  mixed  with 
H.SO,,  gives  a  dark-brown  colour  (Grove,  Fr. 

13,  324  ;  Siebold,  /i/rf.).— 12.  Cone.  H,SO„  fol- 
lowed by  water  and  some  oxidising  agent  (iodic 
ncid,  K.,FeCy,,,  K.,Cr,0;,  KNO„  MnO,,  or  TbO,,), 
best  in  the  solid  state,  gives  a  deep-red  colour  on 
gentle  warming  (Lindo,  C.  N.  36,  228;  Dott, 
C.  N.  30,  255).— 13.  A  mixture  of  K^FeCy,, 
ferric  chloride,  and  HCl  is  coloured  blue.  This 
rea^'eut  may  be  used  to  detect  morphine  in 
quinine  salts  (KietTer,  ,1.  103,  271;  Hager,  F/-. 
12,  220  ;  Armitagc,  Ph.  IS,  701).  According  to 
Hesse  (Ph.  18,  801),  the  blue  colour  is  due  to 
pseudoniorphine,    not    to    Prussian  blue.— 

14.  Chlorine-water  and  ammonia  give  a  red 
colour  in  a  1  p.c.  solution  (Fliickiger,  Ar.  Ph. 
[3]  1,  117). — 15.  Aqueous  K.Cr.^O,  gives  a  dirty- 
brown  pp.  (Flugge,  Ar.  Ph.  [3]  25,  793).  - 
l(i.  Cone.  IL.SOj,  containing  a  little  K^AsO^, 
gives  on  warming  a  blue-violct  colour,  changing 
to  dark  brown-red.  Water  turns  this  green,  and 
chloroform  on  shaking  with  it  becomes  violet, 
while  ether  becomes  violet-red,  the  liquid  below 
it  being  brown  (Tattersall,  C.  N.  41,  C3  ;  Donath, 
J.  pr.  [2]  33,  503).- 17.  H^SO,  and  a  little 
KCIO.,  gives  in  the  cold  a  grass-green  colour, 
the  edge  of  the  liquid  being  pa'.e-rosc  colour 
(Vitali,/;.  14, 1583).— 18.  A  mixture  of  morphine 
(1  pt.)  and  powdered  sugar  (7  pts.)  turns  purple 
on  addition  of  a  drop  of  H.SO,,  the  mass  gra- 
dually changing  in  colour  through  bluish-green 
to  yellow  (Schneider,  1S72,  747).- 19.  If 
morphine  is  heated  with  II  .SO,  at  200",  and  the 


mass  poured  into  water,  the  liquid  becomes 
blue.  If  chloroform  be  shaken  with  this  liquid 
it  acquires  a  blue  colour,  while  if  ether  be  used 
the  ethereal  layer  becomes  purple  (Jorisson, 
Fr.  20,  422).— 20.  On  warming  morphine  with 
H,,S04  and  sodium  phosphate  a  violet  colour 
appears  (Vulpius,  Ar.  Ph.  [3J  25,  256). 

Estimation  in  Opinin.  —  0])\nm  (200  pts.)  is 
exhausted  with  warm  water  and  the  extract 
evaporated  to  a  thin  syrup,  mixed  with  alcohol 
(40  pts.  of  S.G.  -82),  ether  (380  pts.),  and  am- 
monia (45  pts.  of  S.G.  '935).  The  mixture  is 
occasionally  shaken,  and  after  18  hours  it  is 
filtered  and  washed  with  alcohol-ether.  The  pp. 
is  dried,  digested  with  benzene,  dried,  and 
weighed.  After  weighing  the  base  may  be  ti- 
trated with  standard  HCl  (Teschemacher  a. 
Smith,  C.  N.  57,  93,  103,  244  ;  Fliickiger, 
1885,  1902  ;  Ar.  Ph.  [3]  27,  721 ;  Venturini,  G. 

10,  239;  Stillwell,  Am.  8,  307;  R.  Williams. 
C.  N.  57,  134). 

Another  method  consists  in  exhausting  7  g. 
of  opium  with  110  c.c.  of  water  and  4  g.  of 
slaked  lime.  50  c.c.  of  the  filtrate  are  mixed 
with  5  c.c.  of  95  p.c.  alcohol,  25  c.c.  of  ether, 
and  3  g.  of  NH^Cl.  After  standing  for  12  hours 
the  ether  is  filtered  off,  and  another  10  c.c.  of 
ether  added.  The  entire  liquid  is  then  filtered  and 
the  morphine  collected  on  the  filter  determined  by 
directweighing  or  by  titration  (Goebel,CVic;)!..J^c;<. 

11,  508).  The  morphine  may  also  be  extracted 
from  the  opium  by  baryta-water  and  ppd.  by  CO , 
(Von  Perger,  J.  x^r.  [2]  29,  97).  Indeed,  a  great 
many  processes  for  estimating  morphine  in 
opium  have,  from  time  to  time,  been  proposed 
(Guillermond,  J.  Ph.  [3]  10,  17;  [4]  0,  102; 
Kiegel,  Jahrb.  pr.  Pharm.  23,  202;  Guibourt, 
J.  Ph.  [3]  41,  97,  177  ;  F.  Mayer, /I))!.  J.Phana. 
35,  28  ;  Aruoldi,  Riiss.  Zcit.  Pliarm.  1873,  Oil  ; 
Lynn,  Amcr.  J.  Pharm.  [4]  0,  358;  C.  J.  31, 
0i2;  Flewry,  /.  Ph.  [4]  0,  99;  Schachtrupp,  Fr. 
7,  284,  509  ;  Merck,  A.  18,  79  ;  21,  202  ;  24.  40; 
Stein,  Ar.  Ph.  [2]  148,  150  ;  C.  J.  25,  180 ;  J.  T. 
Miller,  Ph.  [3]  2,  405;  C.  J.  25,  181;  Ileveil, 
il/o;uf.  Sclent.  13,  312 ;  J.  1871,  821  ;  Kremcl, 
C.  C.  1887,  1529  ;  Adrian  a.  Gallois,  Ph.  [5] 
15,  193;  Schlikum,  Ar.  Ph.  [3]  25,  13;  Dott, 
Ph.  [3]  18,  82  ;  Plugge,  Ar.  Ph.  [3]  25,  343). 

Methods  for  separating  morphine  from  other 
alkaloids  have  been  given  by  Dragendorif  (I'll. 
[3]  7,  24),  Hager  (C.  C.  1872,  727),  Neubauer 
(Fr.  9, 134),  and  others. 

Salts.-B'HC13aq  :  S.  5  in  the  cold;  100  at 
100°  (Regnault,  A.  Ch.  [2]  68,  131 ;  A.  20,  21)  ; 
4  at  15°  (Hesse,  A.  179,  190).  [o]j  =  -94°  in  a 
2  p.c.  solution  containing  excess  (10  mols.)  of 
HCl.  Silky  fibres  (from  water). -B'HCl :  S. 
(MeOH)  2  at  15°.  Minute  prisms  (from  MeOH). 
The  salt  B'HCl  3aq  is  partially  rendered  anhy- 
drous by  solution  in  alcohol  (Hesse,  A.  202, 
151).— B'.H.PtCL:  yellow  curdy  pp.,  m.  sol. 
water  (Liebig,  A.  26,  46).  Decomposed  by  boil- 
ing water  (0.  de  Coninck,  Bl.  [2]  45,  131).— 
B'.,H.,PtCl,6aq  (Hesse).- B'HCl (HgCl.,),.  Crys- 
talline pp.  (Hinterberger,  A.  77,  201).  - 
B'ZnCI.,2aq.— B'ZnCl.,7aq(Griiffinghoff,  Z.  18G5, 
600).- B'HBr2aq:  needles  (Schmidt,  B.  10, 
194).— B'HI  2aq  :  long  silky  needles  grouped  in 
rosettes;  si.  sol.  cold  water  (Schmidt,  P.  10, 
.  194).  -B  ill  3aq  (Bauer,  Ar.  Ph.  [3]  5,  289).  - 
BHIaq:  hair-like  needles  (Kuui!,  Ar.  Ph.  i-i] 
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•26,  307).— B',1,:  crystalline  mass  (B.).-B'HI<: 
obtained  by  ppg.  a  salt  of  morphine  with  iodine 
dissolved  in  HIAq.  Brown  pp.,  sol.  KIAq,  from 
which  it  crystallises  in  nearly  black  prisms,  sol. 
alcohol  and  boiling  ether  (Bauer  ;  Jorgensen, 
J.pr.  [2]  2,  437  ;  Z.  [2]  5,  673).— B'HHgl, :  crys- 
talline pp.,  m.  sol.  alcohol  (Groves,  C.  J.  11,  97). 
— B',,H,SO^  5aq :  [a]  d  =- 100-47  - -OBp  in  a 
p.c.  solution  at  22  5°  (Hesse).  S.  4  in  the  cold 
(Dott).— B'HC10j2aq:  needles  (Bodeker,  A.  71, 
63).— B'HVO^  (Ditte,  A.  Ch.  [6]  13,  237).— 
B'HCyS  [100°].    Needles  (Dollfus,  A.  65, 

.?14). — B'oH^PtCyj :  groups  of  minute  needles 
(Schwarzenbach,  C.  C.  18C0,  304).— "B'HOAc. 
S.  50  in  the  cold  (Dott).  Tufts  of  needles,  v. 
sol.  water,  ra.  sol.  alcohol  (Merck,  A.  24,  48). — 
B'CH.,C1.C0,H  (Florio,  J.  1883,  1343).— 
B'CHCl,.CO",HAaq.  —  B'CCl^.COJI  l^aq.  — 
Butyrate  E'C^H^O^.  S.  14  at  12°  (Decharme, 
J.  1863,  444>.— Valerate B'CjHi^O,,.  Large  tri- 
metric  crystals  (Pasteur,  A.  Ch.  [3]  38,  455).  S. 
2-3  in  the  cold  (Dott).— Lac  tat  e  B'C.H^Oa : 
monoclinic  crystals.  S.  10  at  13°  (Decharme). — 
Trichloro-lactate  B'C.Cl^HjO,  5aq  (F.).— 
Oxalate  B'.^HjC.O^  aq  :  prisms.  S.  4-8  at  12° 
(D.).— Tartrates  :— B'„C,HA  3aq.  Nodular 
groups  of  needles,  efflorescent  at  20°  (Arppe, 
J.  pr.  3,  332).  S.  11  in  the  cold  (Dott).— 
B'C,H^Oa  saq.  Tufts  of  long  rectangular 
Hattened  prisms  (A.). — Mellitate  B'jCi^H^Oi.^ : 
minute  needles  (Karmrodt,  A.  81,  171).  — 
Phenyl  acetate  B'CH.Ph.CO.H.  [92°].— 
Nitroprusside  (Davy,  Ph.  [3]  11,  756). 

Metallic  derivatives  Ci^Hi^KNO,  2Jaq. 
Obtained  in  a  crystalline  state  by  evaporating  a 
solution  of  morphine  in  KOHAq  in  a  desiccator 
over  H.,SOj  (Chastaing,  Ph.  [5]  4,  19).— 
(C,,H,8KN03),,K.,C03  2aq.— Ba(C„H„N03)j  3aq  : 
white  crystalline  solid.— Ca(C„H,sN03);,  5aq. — 
Ca(C,,H,,NO,).,  2aq. 

(a)-Acetyl  derivative  C,,H|,AcNO.,.  Ob- 
tained, together  with  the  (/3)  modification,  by 
boiling  morphine  (1  pt.)  with  HOAc  (2  pts.)  for 
several  hours  (Wright,  C.  J.  27,  1033  ;  Beckett 
a.  Wright,  C.  J.  28,  315).  Crystallises  from 
ether,  either  with  aq  or  in  the  anhydrous  state. 
Gives noeolour  with PeCl ,. — B'HCl 3aq :  crystals, 
si.  sol.  cold  water.— B'jH.PtClg :  amorphous. — 
B'Etl  ;^aq  :  crystals  (from  85  p.c.  alcohol). 

{0)-Acetyl  derivative  C,,H|sAcN03.  The 
chief  product  obtained  by  heating  morphine 
(1  mol.)  with  acetic  anhydride  (1  mol.)  at  100°. 
When  less  acetic  anhydride  is  used  a  compound 
(C,,H,sAcN03)(C|,H,gN0,)  is  obtained  (Wright). 
Amorphous. — B'HCl  :  amorphous,  v.  sol.  water. 
Keadily  converted  into  morphine  by  boiling 
water,  and  hence  usually  gives  a  blue  colour 
with  PeClj.  -B'Etl :  amorphous. 

(■y)-Acctyl  derivative  C|,H,gAcNO.,.  Ac- 
companies the  (3)-isomeride  to  the  extent  of  25 
p.c.  Anhydrous  crystals  (from  ether). — "B'HCl : 
crystallises  with  difficulty,  v.  sol.  water. — 
B'Etl  l|aq:  crystals  (from  85  p.c.  alcohol). 

Di  -  acetyl  derivative  C,;H|,Ac.jNO.,. 
[109°].  Formed  by  heating  morphine  with  excess 
of  Ac.,0  at  85°  (Wright;  Hesse,  A.  222,  205). 
The  product  is  treated  with  water  and  dilute 
NHjAq,  and  extracted  with  ether.  Colourless 
prisms  (from  ether) ;  v.  sol.  cold  alcohol,  m.  sol. 
ether.  Gives  no  colour  with  FeCl^.  Converted 
by  boiling  water  first  into  the  (o)-acetyl  deriva- 


tive, and  then  into  morphine. — B'HCl :  crystals, 
extremely  sol.  water.  —  B  .,H  .PtCl^.  —  B'MeCl. 
Formed  by  heating  morphine  methylo-chloride 
with  Ac.,0  at  85°  (Hesse).  Needles,  v.  e.  sol. 
water. — B'Mel.  Heated  with  AgOAc  it  yields 
the  crystalline  di-acetyl  derivative  of  a  com- 
pound C„H,„02  [143°]  (Fischer,  B.  19,  792).— 
B'Etl  iaq.    Crystals  (B.  a.  W.). 

Di-propionyl  derivative 
C|;H|.(C3H50).^N03.  Formed  by  heating  mor- 
phine with  propionic  anhydride  at  85°  (Hesse, 
A.  222,  207).  White  amorphous  powder,  v.  e. 
sol.  ether,  alcohol,  and  chloroform,  si.  sol.  water. 
I'eClj  gives  no  colouration.  —  "B'HCl.  — ■ 
B',H,PtCl5. 

(a)-Butyryl  derivativeC^-;R^^{C^B.,0)^0,. 
Formed  by  boiling  morphine  (1  pt.)  with  butyric 
acid  (2  pts.)  for  6  hours  (Beckett  a.  Wright,  C.  J. 
28,  16).  Crystals  (from  ether).  Gives  no  colour 
with  FeCl3. — B'HCl :  more  soluble  and  less 
readily  crystallisable  than  the  hydrochloride  of 
the  (o)-acetyl  derivative.— B'jH^PtCls.— B'Etl : 
amorphous. 

(8)-Butyryl  derivative 
C|,H|s(C^H,0)N03.    An  amorphous  base,  accom- 
panying the  preceding  isomeride.    Gives  a  blue 
colour  with  FeClj. 

Di-butyryl  derivative  Cj.H.uNO^  i.e. 
C|;H,,(CjH;0)2N03.  Formed  by  heating  mor- 
phine (1  pt.)  with  butyric  anhydride  (2  pts.)  for 
3  hours  at  140^  (B.  a.  W.).  Amorphous.  Ke- 
solved  by  boiling  water  or  boiling  dilute  alcohol 
into  butyric  acid  and  butyryl  morphine. — 
B'HCl :  amorphous.  Gives  no  blue  colour  with 
FeClj. — B  EtI :  amorphous.  By  boiling  mor- 
phine with  a  mixture  of  acetic  and  butyric  acids, 
Beckett  and  Wright  obtained  a  product  which 
formed  a  crystalline  double  salt  with  the  formula 
(C„H„AcN0,)(C,,H,4C,H,0)N03)H.,Cl.,  Saq,  re- 
solved into  its  components  by  boiling  water. 

Benzoyl  derivative  Ci^HigBzNOj. 
Formed  by  heating  morphine  with  benzoic  acid 
at  160°  (B.  a.  W.),  and  by  boiling  the  di-benzoyl 
derivative  with  dilute  alcohol.  Amorphous.— 
B'HCl :  crystalline ;  v.  si.  sol.  water.  Not 
coloured  by  FeClj. 

Di-benzoyl  derivative  C|,H|,Bz.^NO,. 
[188°-191°  cor.].  Formed  from  morphine  and 
Bz.,0  at  130°  (B.  a.  W.)  or  BzCl  at  105°  (Wright 
a.  Rennie,  C.  J.  37,  609 ;  Dott  a.  Stockman,  Ph. 
[3]  18,  231  ;  cf.  Broockmann  a.  Polstorff,  B.  13, 
96).  Prisms,  insol.  water,  sol.  hot  alcohol. 
Gives  no  colour  with  FeCl.,. — B  HCl :  amor- 
phous.—B'.B.ftClj.- B'Etl  iaq:  crystals. 

Acetyl-benzoyl  derivativ e 
C,,H,,AcBzN03.     Formed  from  the  (a)-acetyl 
derivative  and  Bz^O  at  130°  (B.  a.  W.).  Crystal- 
line.— B'HCl :    amorphous  ;     v.   sol.   water.  — 
B'.^H.,PtCl,.— B'Etl  Aaq  :  crystals  (from  alcohol). 

Succinoxyl  derivative 
(C„H„N03)C0.C.,Hj.C0.,H.  Formed  by  heating 
morphine  (1  pt.)  with  succinic  acid  (2  pts.)  at 
180°  (Beckett  a.  Wright,  C.  J.  28,  689).  Sepa- 
rates from  alcohol  in  crystals  (containing  4aq) ; 
insol.  water  and  ether. — B'^H PtCl^. 

Methylo-iodide  CuHi^NO^Melaq.  Formed 
by  warming  morphine  with  Mel  and  alcohol 
(How,  C.  J.  6,  125  ;  A.  88,  338).  If  NaOEt  is 
also  present  the  product  is  codeine  (Grimaux, 
A.  Ch.  [5]  27,  273  ;  C.  R.  92,  1140). 

Methylo  -  chloride    C„H„N03MeCl 2aq. 


MORPHINE. 


439 


Formed  from  the  mctliylo-iodidc  ami  AgCl  (Hfsse, 
A.  222,201).  Long  needles.  Its  aqueous  solution 
is  coloured  blue  by  FeClj.  AcO  forms 
C^HijAc.NOjMeCl.— (C„H,„NO,MeCl)>tCl^aq. 

Me  thylo-hydroxideC,j'[l,^T>iOj^leOB.oa.q. 
Formed  from  the  sulphate  and  baryta  (Broock- 
mann  a.  Polstorll,  B.  13,  96).  Colourless  needles. 
Reduces  Ag^O. 

Ethylo-iodide  C|,H|,,NO,EtI  kq.  Formed 
by  heating  morphine  with  Etl  and  alcohol  at 
100°  (How).    Needles  (from  water). 

Methyl-morphine  v.  Codeine. 

Di-methyl-morphine  C|jH|,Me.,NO,.  Methyl- 
viorphiiuctliinc.  [118°].  [a]i>  =  —  20S'6°  in  a 
4  p.c.  solution  in  97  p.c.  alcohol  at  15°.  Formed 
by  heating  codeine  methylo-iodide  (1  mol.)  with  i 
aqueous  KOH  (1  mol.),  adding  benzene,  and 
shaking  with  acetic  acid.  The  acid  liquid  is  ' 
saturated  with  NaCl,  and  the  hydrochloride  of 
di-methyl-morphine  then  crystallises  out.  The 
free  base  is  obtained  by  adding  NaOH  and  ex- 
tracting with  ether  (Hess,  A.  222,  220).  Prisms  ; 
m.  sol.  ether,  v.  sol.  water  and  alcohol.  Cone. 
H.jSO,  gives  a  bluish-violet  colour.  Cone.  HNO3 
forms  a  yellow  solution. 

Salts.  —  BHC12aq.  S.  9-2  at  18°.— 
B',,TI,PtCl„aq. 

Mclhylo  ■  hydroxide 
'Ci.Hi.Me.NOjMeOII.  Formed  from  the  iodide 
and  moist  Ag.O  (Knorr,  D.  22,  181).  Thick 
syrup.  Split  up  at  1G0°  into  NMCj  and  the 
plienanthrene  derivative  CuHjEtO.,.  Ac._,0  at 
1(!0°-200'  fonns  acctyl-methyl-dioxyphenan- 
tlircne  C||H^(OMe)(OAc),  dimethylamine,  and 
di-methyl-oxyethyl-amine  NMe.,.CH„.CH^OH 
(Fischer  a.  Von  Gcrichtcn,  B.  19,  794).  ' 

(a)-Mc  thylo-iodide  C,  ;H,;!\Ie,,NO,,MeI  h&q. 
Formed  from  di-methyl-morphine  and  Mel  dis-  ^ 
solved  in  alcohol  (Hesse,  A.  222,  225).    Prisms  :  ' 
V.  sol.  hot  water.  j 

(&)-Mcthylo  -  iodide    C,;H,,Me,N03MeI.  ' 
Obtained  by  adding  KOH  to  a  solution  of  the  1 
(a)-isomcride.  allowing  the  oily  pp.  to  crystallise, 
and  adding  KI  to  the  mother-liquor  (Hesse,  A. 
222,  227).  Crystals. 

(a)-Mcthylo  -  chloride 
C,,H,,Mc,NO,MeCl  ;Uq.  Obtained  from  the  (a)- 
mcthylo-iodide  by  treatment  with  AgCl.  With 
Ac.,0  it  forms  C,,H|^AcMe.NO.|  21aq  crystallising 
in  needles ;  v.  sol.  hot  water  and  alcohol. — 
(B'MeCn..PtCI,8aq.  1 

(d)-Methylo-chloride  C,,H,,Me,NO,MeCl.  ! 
Formed  from  the  (^)-methylo-iodide  and  .'^gCl.  ' 
Forms  a  neutral  sulphate  and  a  platinoohloride. 

Acetyl  derivative  C|,H,sAcMe,,NO-,. 
[0G°].  Formed  from  di-methyl-morphine  and 
Ac,0  at  85°  (Hesse,  A.  222,  22:i).  V.  sol.  alcohol 
and  ether,  m.  sol.  water,  insol.  KOHAq.  Gives 
a  lilup  colour  with  cone.  H  ,S0,.— B'HCl  iaq. — 
B',II,I'tCl„4aq.— B'HN0,.3aq'.— B',H,,S0j8aq. 

Ethyl-morphine  C,-H„RtN0,,.  Codcthyline. 
[W;.    S.  2\  at   100°.     Formed   by  heating 
morphine  (1  mol.)  with  NaOEt  (1  mol.),  alcohol,  j 
and  Etl  (Grimaux,  C.  R.  92,  1140,  1228;  A.  Ch. 
[5]  27,  278).    Hard  brilliant  lamina;  (containing 
aq) ;  V.  sol.  alcohol  and  ether,  m.  sol.  water. 
Ppd.  from  solutions  of  its  salts  by  KOH  and 
Na  CO,,  but  not  by  NH,.\q.    Gives  a  blue  colour  ! 
with  H,SO,  containing  FeCl^.—  'B  HCl :  groups  ; 
of  Blender  needles.— (C„Hi,EtNOj)MeI.    Hard  ! 


bulky  crystals,  converted  by  moist  Ag.,0  into  a 
tertiary  base  [132°J. 

Di- ethyl -morphine  ''C,.H„Et,NO,.  The 
iodide  of  this  base  appears  to  be  formed  by  heat- 
ing morphine  with  NaOH  (1  mol.)  and  Etl  (2 
mols.).  It  is  crystalline,  and  is  converted  by  suc- 
cessive treatment  with  Ag.^O  and  Mel  into 
C|;H|,Et.^NO,MeI,  which  crystallises  from  alco- 
hol, and  is  converted  by  Ag^O  into  an  hydroxide 
which  is  split  up  on  distillation  into  NMeEtPr 
and  a  derivative  of  phenanthraquinone  C,  ,H,EtO^ 
(Gerichten  a.  Sclnuttcr,  B.  15,  2182). 

Ethylene-di-morphine  CJI,(C,;H,„NO,),.  Di- 
codcihino.  Dicodctln/lcne.  Prepared  by  boiling 
morphine  with  alcoholic  soda  and  ethylene 
bromide  (Grimaux,  C.  R.  93,  07  ;  A.  Ch.  [5]  27, 
281).  White  needles  (from  alcohol),  insol.  ether, 
V.  sol.  alcohol.  Blackens  when  heated,  and  de- 
composes above  200°.  With  H.SO^  and  Fed,  it 
gives  a  blue  colouration. — '"B"H^Cli,.  Hardprisms. 

Morphinyl-sulphuric  acid 
C,.H,JOS03H)NO./2aq.  Mo7-phine  sulphonic 
acid.  Formed  by  shaking  morphine  (20  g.)  with 
KOH  (8g.),  water  (25  c.c),  and  K,S.,0,  (15  g.) 
(StolnikoH,  H.  8,  242).  Silvery  needles  (from 
water),  not  decomposed  at  100°:  v.  si.  sol.  cold 
water,  alcohol,  and  ether.  Hot  dilute  HClAq 
bydrolyses  it  to  morphine  and  H  .SO,.  Does  not 
give  a  blue  colour  with  FeCl^.  Hot  cone.  H^SO^ 
gives  a  rose  colour,  changing  to  violet.  Less 
poisonous  than  morphirte,  producing  tetanus. 

Nitroso-morphine  C|;H|„(NO)NO.jaq.  Formed 
by  passing  nitrous  acid  gas  into  morphine  sus- 
pended in  water  (E.  L.  Mayer,  B.  4,  121).  Bed- 
dish-yeUow  powder,  turned  black  by  FeCl,. 

Trimorphine  (C,,H|„N0,)3.  Formed  by  heating 
morphine  (30g.)  with  H,S0,  (30  c.c.)  and  water 
(30  c.c.)  at  100°  (Wright,"C.  J.  20,  220).  Formed 
also  by  heating  morphine  (1  pt.)  with  dry  oxalic 
acid  (3  pts.)  at  145°  (Beckett  a.  Wright,  C.  J.  28, 
G98).  Amorphous,  sol.  ether.  Gives  a  purple 
colour  with  FeCl,,. — B"'H|C1.,.  Amorphous.  Con- 
verted by  cone,  hydrochloric  acid  at  100°  into 
C,„,H,|,,CI,N,0|„GHC1,  a  brittle  gum. 

Tetramorphine  (CiJli^NO^),.  Formed,  to- 
gether with  trimorphine,  by  lieating  morphine 
with  dilute  H,SO,  at  100°-140°  (Wright,  C.  J. 
2G,  220).  Amorphous.  On  heating  with  HCL\q 
it  forms  the  salt  (C,;H,„N0,),(HC1),  (?).  Ou 
adding  HCl  to  ari  aqueous  solution  of  tetra- 
morphine a  flocculent  pp.  of  (Ci-HmNO^HCl),  is 
got.— (C,;H,,,N0,,)^2H,S0j.  Sulphomorphidc. 
Obtained  by  heating  morphine  with  dilute  H.^SO^ 
at  IGO"  (Arppe,  A.  55, 9G  ;  Matthiessen  a.  Wright, 
Pr.  17,  455  ;  Wright,  C.  J.  2G,  220). 

Apomorphine  C,jH,,NO.,.  Formed  by  heating 
morphine  or  codeine  with  HClAq  at  145°  for  2 
or  3  hours  (Matthiessen  a.  Wright,  Pr.  17,  455). 
Formed  also  by  heating  morphine  with  aqueous 
phosphoric  acid  till  the  temperature  reaches 
185°  (Wright,  C.  J.  25,  052).  It  is  also  one  of 
the  products  when  morphine  is  heated  with 
aqueous  ZnCI...  for  20  minutes  at  125°  (Mayer  a. 
Wright,  C.  J.  2G,  211).  Amorphous  mass,  which 
turns  green  in  moist  air.  SI.  sol.  water,  espe- 
cially if  it  contains  CO.,;  sol.  alcohol, ether,  and 
chloroform.  Emetic  ;  -62  g.  of  the  hydrochloride 
being  sufficient  to  produce  vomiting.  A  sohilion 
of  apomorphine  hydrochloride  gives  with  caustic 
alkalis  a  white  pp.,  quickly  becoming  black  ; 
with  Na^CO,  a  white  pp.,  turning  green ;  with 
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IINO3  a  blood-recI  colour ;  with  FeCl.,  an  ame- 
thyst colour  ;  with  K^Cr^O,  an  orange  pp. ;  with 
KI  an  amorphous  pp.,  quickly  becoming  green  ; 
and  with  platinic  chloride  a  yellow  pp.,  decom- 
posing on  warming.  It  reduces  AgNOj.  AcCl 
yields  a  mono-acetyl  derivative  (Danckwortt, 
Ar.  Ph.  228,  572).— B'HCl :  crystals,  si.  sol.  cold 
water. 

Polymeride  of  apomorphine  Cu^Hi^gNjOig  (?). 
Formed,  together  with  apomorphine  and 
several  bases,  which  form  the  hydrochlorides 
C,„  H„,,,C1N,0„„H„C1,  (?),  C„„H,,N,0„H,C1,  (?),  and 
C.„H,„ClN,0,H,Cl2  (?)  by  heating  morphine  with 
aqueous  ZnCl...  It  forms  a  hydrochloride 
B""H,C1„  insoi.  alcohol  (Mayer  a.  Wright). 

Diapotetramorphine  C,3^Hu,N„0.„.  Formed, 
together  with  apomorphine,  by  heating  morphine 
with  aqueous  phosphoric  acid  (Wright).  Amor- 
phous, rapidly  darkening  in  air.  Evaporation 
with  cone,  hydrochloric  acid  converts  it  into 
C,,„H,j,Cl^N^0,,„8HCl.  Evaporation  with  HIAq 
and  phosphorus  yields  the  corresponding 
C,3„H„,LN„0,„8HI  (Wright). 

Pseudomorphine  C,jH,-N03 1'aq  or 
CajH^^N^Oa  3aq  (Hesse, 235,  229).  Dehydro- 
morphinc.  Oxydimorphine.  Oxijmorphine.  Di- 
viorphine.  Discovered  by  Pelletier  (1832)  in  Le- 
vant opium.  Occurs  in  morphine  hydrochloride 
made  by  Gregory's  method  (Hesse,  A.  141,  87). 

Formation. — 1.  By  heating  a  solution  of 
morphine  hydrochloride  with  AgNO.,  at  C0° 
(Schiitzenberger,  Bl.  [2]  4,  170).— 2.  By  oxidising 
morphine  with  KMnOj,  potassium  nitrite,  or 
KjFeCy,;,  or  by  exposing  its  ammoniacal  solution 
to  the  air  (Polstorff,  B.  13,  83  ;  cf.  Pelletier,  A. 
16,  49). 

Properties. — White,  microcrystalline  powder 
(from  NH,Aq),  insol.  water,  alcohol,  ether,  and 
chloroform,  sol.  KOHAq  and  NH.,Aq,  v.  e.  sol. 
alcoholic  NH3.  Lrevorotatory  (Hesse,  A.  17G, 
195).  Decomposed  by  heat  without  melting.  It 
is  not  affected  by  reducing  agents.  It  is  tasteless 
and  not  poisonous. 

Colour-tests.— 1.  When  evaporated  with  di- 
lute H.SO,  until  fumes  of  H  SO,  appear  it  be- 
comes bluish-green,  and,  on  adding  water,  rose- 
red  ;  if  HNO.,  or  dilute  NaNO.^  be  now  added  the 
colour  changes  to  deep  violet.  Under  similar 
circumstances  morphia  gives  a  rose-red  colour, 
turned  brownish-red  by  water,  and  raspberry-red 
by  HNO.,  (Uonath,  J.  pr.  [2]  33,  5(30).— 2.  Re- 
sembles morphia  in  its  reaction  withFeCl.,,  with 
molybdic  acid  in  H^SO,  (Frohde's  reagent),  with 
HNO3,  and  with  HIO3.  For  the  reaction  with 
iodic  acid  HCl  must  be  absent.  NH,C1  inter- 
feres with  these  tests. —  3.  Cone.  H.^SO,  forms  an 
olive-green  colour. — 4.  Cone.  HNO.,  gives  an  in- 
tense orange-red  colour,  changing  to  yellow. — 
5.  A  mixture  of  equal  parts  of  cane-sugar  and 
pseudomorphine  is  coloured  by  H^SO^  blue, 
changing  to  dark  green  (Hesse,  A.  234,  255). 

Salts.— B'HCl  aq.  Minute  needles.  S.  1-4 
at  20°.  [a]n=-103°  13'.  —  B'HCl  2aq.— 
B'HCl  3aq.  —  B'HCl  4aq.  —  B'HCl  6aq.— 
B'HCl  8aq.  —  B',H,PtCl„8aq.  —  B'HIaq.— 
B'H.^S0j4aq  :  small  colourless  needles;  si.  sol. 
cold  water  (Polstorff). — B'H.^S0,6aq  :  laminte. 
S.  2-37  at  20°.-B'.,H.,Cr,O-6a"q  :  crystalline  pp. 
S.  -1  at  18°.— B',HA04  6aq.  S.  -05  at  20°.— 
B',H.,C.,0, 8aq.  —  Tartrate  B'C,H„0,  3aq  : 
needles'- -B'CJI„0,Gaq.  S.  2-4  at  18°. 


Acetyl  derivative  C,,H,.,kc.^O,.  [27C°]. 
Formed  by  heating  pseudomorphine  (1  pt.)  with 
Ac,0  (2  pts.)  at  120°  (Hesse,  A.  222,  235 ;  234, 
253).  Crystallises  from  ether  in  prisms  (con- 
taining 4  aq).  V.  e.  sol.  alcohol,  m.  sol.  ether 
and  chloroform.  When  mixed  with  cane-sugar 
and  dissolved  in  cone.  H.^SO,  dt  gives  a  dark- 
green  colour.  If  the  H,SO,  contain  Fe.(S0j)3 
the  colour  is  at  first  blue. — B'jH.PtCl^Gaq. 

Methylo  -  iodide  Ci^Hj.NOaMel  2aq. 
Formed  by  the  action  of  HI  on  the  crystalline 
body  (C„H„NOJ.,Me(OH)MeI,  which  is  prepared 
by  oxidising  morphine  methylo-iodide  with  alka- 
line KjFeCy,.  (Polstorff,  B.  13,  93).  Small  prisms. 

Methylo  -  hydroxide 
C„H„NO.,Me(OH)  3.iaq.  Prepared  by  the  action 
of  moist  Ag^O  on  the  iodide  or  of  baryta  on  the 
sulphate.  Crystalline;  v. sol. water, insol. alcohol. 

Methylo  -  sulphate 
(C|;H,,N0,),Me.S0j4aq.    Obtained  by  ppg.  a 
solution  of  the  oxyiodide  with  Ag.^SO,.  Leaflets; 
V.  sol.  hot  water. 

MORPHOTHEBAiNE  v.  ThebaIne. 

MORPHOTROPY.  This  term  is  applied  to 
the  relations  between  the  crystalline  form  and 
the  composition  of  those  bodies  which  are  chemi- 
cally similar,  and  which  are  derived  from  the 
same  parent  body ;  v.  this  vol.  p.  89. 

MORRHUIC  ACID  C^Hi^NOj  ix. 

<^H<CH;Sh^^>^-^^H'*-^0^^  <•)  Oxy.propyl. 
pyridine  dihydride  carboxylic  acid.  Occurs 
in  cod -liver  oil  in  a  combination  with  glycerin 
and  phosphoric  acid,  from  which  it  is  readily  set 
free  by  acids  and  alkalis.  Obtained  by  extract- 
ing the  oil  with  dilute  (35  p.c.)  alcohol  con- 
taining 5  jj.c.  of  HCl  (Gautier  a.  Mourgues, 
C.  R.  107,  740).  Square  flattened  prisms  or 
large  lanceolate  plates ;  insol.  cold,  sol.  hot, 
water  ;  v.  sol.  alcohol,  ether,  and  alkalis.  The 
solutions  have  a  disagreeable  aromatic  odour. 
(Gautier,  Bl.  [3]  2,  233).  Morrhuic  acid  decom- 
poses carbonates.  A  solution  of  the  potassium 
salt  gives  pps.  with  lead  acetate  and  AgNO,,,  but 
not  with  cupric  acetate.  The  silver  salt  is  readily 
reduced,  even  in  the  cold.  Morrhuic  acid  forms 
a  crystalline  platinochloride,  an  amorphous 
aurochloride,  and  a  hydrochloride  which  is  de- 
composed by  boiling  water.  On  distilling  with 
lime  it  yields  a  basic  oil  which  forms  a  crystal- 
line methylo-iodide.  Potassium  morrhuate  is 
oxidised  by  KMnO,  to  an  acid  which  ppts.  cupric 
acetate,  and  appears  to  be  a  pyridine  derivative. 

MORRHUINE  C.^H^^N,.  An  alkaloid  oc- 
curring, together  with  aselline  C2,H3.,N„  in  cod- 
liver  oil  (Gautier  a.  Mourgues,  Bl.  '[3]  2,  228 ; 
C.  R.  107,626).  Thick  oil,  smelling  like  syringa  ; 
V.  si.  sol.  water,  v.  sol.  alcohol  and  ether.  Iiighter 
than  water.  Ppts.  copper  salts.  Strongly  alkaline. 
It  forms  a  very  deliquescent  hydrochloride 
crystallising  in  groups  of  needles,  a  crystalline 
platinochloride  and  a  yellow  auro- 
chloride. Morrhuine  constitutes  one-third 
of  the  total  bases  in  the  oil,  and  is  a  diaphoretic 
and  diuretic. 

MORTARS  V.  Cements,  in  Dictionary  of  Ap- 
plied Chemistry. 

MOSAIC  GOLD.  An  alloy  of  Cu  and  Zn  in 
equal  parts  ;  v.  Copper,  alloys  of,  vol.  ii.p.  251; 
V.  also  DicTioN.uiY  OF  Applied  Chemistky, 
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MUCIC  ACID  C  H,„0,  i.e. 
C0.1I.CH(U1I).CH(<3h).CH(OH).CH(OH).CO,H. 
MoL  w.  210.    [20l)-^-210^J  (K.  a.  T.).    S.  -3^  at 

;  17  at  100*^.  Formed  by  the  oxidation  of 
milk-sugar,  galactose,  melitose,  dulcite,  gum 
arable,  gum  tragaeanth,  and  plant  mucus  with 
dilute  nitric  acid  (Scheele,  Opuscul.  2,  111  ; 
Laugier,  A.Ch.  41,  7'J;  Berzelius,  A.  Ch.  92, 141 ; 
!)4,  r>;  11.5,  :U;  Malaguti,  A.  Cli.  [2]  CO,  195; 
tili,  80  ;  Liebig  a.  Pelouze,  A.  19,  258  ;  Liebig,  A. 
9,  24  ;  20,  100  ;  Hagen,  P.  71,  531  ;  A.  04,  347 ; 
.lohnson,  A.  94,225;  Schwanert,  A.  110,  257; 
ToUens,  A.  249,  220). 

FiepdratioH. — 1.  Milk-sugar  (1  pt.)  is  heated 
with  UNO;,  (2  pts.  of  S.G.  1-4)  and  water  (2  pts.) 
until  red  fumes  appear.  The  Mame  is  then  re- 
moved until  the  reaction  has  abated.  The  liquid 
is  then  evaporated,  a  further  quantity  pt.)  of 
IIXO,  being  added  during  the  evaporation.  The 
jiroduct  is  washed  with  water  and  dried  (Klink- 
hardt,  /.  pr.  [2]  25,  43).  The  yield  is  35  p.c.  ; 
cf.  Guckelberger,  A.  74,  348.-  2.  Coarsely 
))o\vdered  milk-sugar  (100  g.)  is  heated  with 
ilNO.,  (1200  c.c.  of  8.G.  1-15)  in  a  bas:n  on  a 
water-bath  until  the  volume  is  greatly  reduced 
(to  150  or  200  c.c).  After  cooling,  water  (200  c.c.) 
is  added,  and  after  some  days  the  mucic  acid  is 
li'.tored  off  and  washed  with  water  (500  c.c). 
The  yield  is  good  (40  g.).  When  galactose  is 
treated  in  the  same  way  the  yield  is  77  p.c. 
(Kent  a.  Tollens,  A.  227,  221). 

Pro^^c.^'^ics.  — Colourless  tables;  si.  sol.  cold 
water, insol. alcohol.  It  does  not  reduceFehling's 
solution. 

lleactions. — 1.  When  boiled  loith  loater  it 
changes  to  the  isomeric  paramucic  acid. — 
2.  When  heated  with  water  at  180°  it  yields 
pyromucic  acid.  —3.  On  dry  distillation  it  yields 
CO^,  pyromucic  acid,  and  some  diphenylene- 
oxide.  When  cautiously  heated  at  280°  it  forms 
a  small  quantity  of  de-hydro-mucic  acid 
C|H  0(GO,^H)o  which  condenses  on  the  neck  of 
the  retort  as  small  crystals. —  4.  Boiling  nitric 
twid  oxidises  it  to  oxalic  and  racemic  acids. — 
5.  On  oxidation  with  H.SO,  and  MnO.;  formic 
acid  ij  given  off. — 0.  Potash-fusion  yields  acetic 
and  oxalic  acids. — 7.  HIAq  and  phosphorus  at 
140^  forms  some  adipic  acid  (Crum  Brown,  A. 
125,  19),  and  diphenylene-oxide  (Heinzelmann, 
A.  193,  180). — 8.  PC1-,  forms  di-chloro-muconic 
chloride  C„H.C1,0.,  (Lii>s-Bodart,  A.  100,  325; 
Bode  a.  Wichelhaus,  A.  132,  95).— 9.  When 
allowed  to  ferment  for  9  months  it  yields  alcohol 
and  acetic,  butyric,  and  traces  of  lactic  acids 
( I!.' champ,  Bl.  [3]  3,  770).— 10.  Ba.S  at  205^ 
forms  thiophene  (8)-carboxvlic  acid.  — 11.  Fum- 
ing HClAq  (or  HBrAq)  at'l00=-150"  forms  de- 
liydronuicic  acid. 

Salts.--  (NHJ.^.\"  :  flat  four-sided  prisms 
(from  water),  si.  sol.  cold,  v.  sol.  hot,  water. 
Decomposed  at  220'^-240^  into  pyrrole,  pyrrole 
carboxylic  amide,  NH,,  and  COo. — NH,HA"  aq  : 
needles  or  thin  prisms.  More  soluble  in  water 
tlian  the  nornuil  salt. — NaA"4\aq:  transparent 
triellnic  crystals. — Na_A"jaq:  white  powder. — 
Kall.V"  3\a(i  :  prisms.  —  K^A"  iaq  :  granules. 
S.  12-5.  Insol.  alcohol. — K.A"  2aq  (Schmidt  a. 
Cobenzl,  D.  17,  001).— KHA"aq  :  decomposes  at 
150"  -180'  into  CO ,  and  pyromucate.  -  BaA"  1  laq 
(dried  at  100-).'-Ca.V'lUq.  — Mg.-V'2aq  "(at 
100").-rbA"aq  :   white  pp.— Pb^C  H,0, :  ob- 


tained by  ppg.  ammonium  mucate  with  basic- 
lead  acetate.— CuA 'acj  (dried  at  100  )  :  bluish- 
white  pp.  -FeA"  2aq  (dried  at  100  )  :  yellow 
powder. -K(Sb0)A".—  Na(Sb0)A"  (dried  at  100°). 
Obtained  by  dissolving  Sb.,0,  in  NaHA".  Amor- 
phous (Klein,  C.  R.  97,  14'37).— Ag.,A"  (dried  at 
100°):  white  pp.— M e t by  1  amin e  salt.  De- 
composed by  distillation  into  methyl-pyrrolo 
and  methyl-pyrrole  carboxylic  methylamide. — 
PUhylamine  salt.  Decomposed  by  distilla- 
tion into  ethyl  pyrrole,  ethyl-pyrrole  dicarboxy- 
lic  diethylamide,  and  ethyl-pyrrole  carboxylic 
ethylami'de  (Bell,  B.  10, 1800).— D  i  e  t  h  y  la  m  i  n  o 
salt.  Decomposed  by  heat  giving  off  NllPjt.,. — ■ 
Aniline  salt  (C.H.N |.,H.,A".  Insol.  boiling 
alcohol,  sol.  boiling  water  (Kottnitz,  J.pr.  [2]  0, 
138).  Decomposed  on  distillation  into  phenyl- 
pyrrole,  CO  ..  aniline,  and  H^O.  On  heating  with 
water  it  forms  mucic  anilide. 

Methyl  ether  Me.A".  Lamina;  or  flattened 
six-sided  jjrisms  (from  water),  v.  sol.  hot  water, 
V.  si.  sol.  hot  alcohol.    Decomposes  at  105°. 

Mono-ethyl  ether  EtHA".  Formed  by 
boiling  Et  A"  with  alcohol  (Linipricht,  A.  105, 
255).  Crystals  (containing  3aq) ;  sol.  water  and 
alcohol.    Melts  below  100°.— NH,EtA". 

Di-cthi/l  ether  EtA".  [158^1.  S.  2-3  at 
20°.  S.  (alcohol  of  S.G.  -814)  -04  at  15-5°. 
Formed  by  heating  mucic  acid  (1  pt.)  with 
H^SO|  (4  pts.)  till  it  turns  black,  leaving  it  to 
cool, and  adding  alcohol  (4  pts.)  (Malaguti,  A.  Ch. 
[2]  G3,  80).  Crystals  (from  boiling  alcohol). 
Limpricht  was  not  able  to  obtain  this  ether  liy 
the  action  of  alcohol  and  HCI  on  mucic  acid. 
Mucic  ether  is  reduced  by  sodium-amalgam  to 
an  acid  which  strongly  reduces  Fehling's  solu- 
tion, and  which  may  be  readily  re-oxidised  to 
mucic  acid  (E.  Fischer,  B.  23,  937). 

Isoamyl  ether  (C.,H||)H.V.  Needles. 

^Hiirfc  C,H,0,,(NH,j,,.  Miicamide.  S.G.  i''* 
1'589.  Formed  from  the  normal  ether  and  am- 
monia (Malaguti,  C.  R.  22,  854).  Formed  also 
by  the  action  of  ammonia  on  tetra-acetyl-mucic 
amide  (Ruheniann,  B.  20,  330(i).  Minute  crys- 
tals (from  water),  v.  si.  sol.  boiling  water,  insol. 
alcohol  and  ether.  Converted  by  water  at  140' 
into  ammonium  mucate.  On  dry  distillation  it 
yields  pyrrole  carboxylic  amide,  paracyanogen, 
and  a  little  pyromucic  acid. 

ylHiZidt  C,H„0„(NHPh),,.  Formed  byheat- 
ing  the  aniline  salt  at  120°,  or  the  ether  with 
excess  of  aniline  (Kottnitz).  Plates,  insol.  water, 
alcohol,  and  dilute  acids. 

o-Toluidc  C„H,0,(NHC;H.)j.  Formed  like 
the  preceding  (K.).  Plates. 

Tetra-acetifl  derivative 
C,H,(OAc),(CO,H),.     [260°  cor.].    Formed  by 
boiling  mucic  acid  with  Ac._,0  and  ZnCl._,  (Ma- 
quenne,  Bl.  [2]  48,  720).    Efflorescent  needles 
(containing  2aq),  si.  sol.  water,  v.  sol.  alcohol. 

Ethyl  ether  of  the  tetra-acetyl  dcri- 
«a<ir'c 'C,H,(OAc),(CO,Et),.  [177°].  S.  (95 
pa;,  alcohol)  -4  at  17°.  Formed  by  heating 
mucic  ether  with  AcCl  at  100°  (Werigo,  A.  l?",), 
195).  Nee  lies,  si.  sol.  ether,  v.  sol.  boiling 
alcohol,  v.  si.  sol.  boiling  water. 

Di-p  hen  yl-h  i/drazide 
C,H,(OH),(Cd.NXPli)r     [240°].    Formed  by 
heating    mucic    acid    with  phenyl-hydrazine 
hydrochloride  and  NaO.Vc  on  the  water-bath 
(Bulow,  A.  236,  190;  Maquenne,  Bl.  [V  43, 
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722).  Pale-yellow  plates  (fromphenyl-h)-drazine), 
V.  si.  sol.  water,  alcohol,  and  ether.  Crystallises 
unaltered  from  alcoholic  potash. 

Paramucic  acid.  S.  1'36  in  the  cold ;  5-8  at 
100°.  Formed  by  evaporating  an  aqueous  solu- 
tion of  mucic  acid  to  dryness,  dissolving  the 
residue  in  alcohol,  and  allowing  the  alcoholic 
solution  to  evaporate  in  the  air  (Malaguti,  A.  15, 
179).  Crystalline  ;  more  soluble  in  water  than 
mucic  acid.  On  recrystallisation  from  hot  water 
it  clianges  into  mucic  acid.  Paramucates,  with 
the  exception  of  the  normal  ammonium  salt,  are 
more  soluble  than  the  corresponding  mucates, 
but  their  boiling  solutions  deposit  mucates. 

Dehydromucic  acid  C^HjOj. 

Formation. — 1.  By  heating  mucic  acid  in 
sealed  tubes  with  HBrAq  (saturated  at  0°)  at 
100°  for  two  days.  The  product  may  be  crys- 
tallised from  water  and  separated  from  unaltered 
mucic  acid  by  crystallisation  of  the  Ba  salt 
(Heinzelmann,  A.  193,  184). — 2.  By  heating 
mucic  acid  with  fuming  HClAq  at  145°  (Seelig, 
B.  12,  1083). — 3.  In  small  quantity  by  heating 
mucic  acid  at  180°  (Klinkhardt). —  4.  By  heating 
hydrogen  potassium  saccharate  with  cone.  HClAq 
at  150°  (Sohst  a.  Tollens,  A.  245,  19). 

Preparation. — Mucic  acid  (1  pt.),  cone.  HCl 
(1  pt.),  and  cone.  HBr  (Ipt.)  are  heated  8  hours 
at  150  in  sealed  tubes.  The  solid  contents  of 
the  tubes  are  collected  and  distilled  with  steam. 
If  this  steam  be  condensed  it  is  found  to  contain 
di-phenylene  oxide.  The  residue  is  neutralised 
by  ammonia,  filtered,  and  mixed  with  HCl.  The 
dehydro  mucic  acid  is  then  ppd.  Yield  20  p.c. 
(Khnkhardt,  J.  pi:  133,  44). 

Properties. — Plates  (from  alcohol)  or  needles 
(from  hot  water).  Does  not  melt  at  320°.  V. 
si.  sol.  cold  water,  alcohol,  and  ether.  May  be 
sublimed. 

licactions. — 1.  FeCl^  produces,  especially  on 
warming,  in  a  solution  of  dehydro-mucic  acid,  a 
transparent  gelatinous  pp.  This  result  is  pre- 
vented by  the  presence  of  other  acids. — 2. 
Broriiine  water  converts  it  into  fumaric  acid, 
the  reaction  being  C^H.,0(CO,H).,-h3Br2+ 3H,0 
=  C,H,(CO.H),+  2CO,,-(-6HBr.— 3.  A  mixture 
of  HNO.,  and  HSO^  converts  it  into  nitro- 
pyromucic  acid  (q.  v.). — 4.  Sodium-amalgam 
reduces  it  to  two  acids  of  the  formula  C^H^Oj, 
melting  at  140°  and  173°  (Graebe  a.  Bungener, 
B.  12,  1079).  The  (a)-  acid  [146°]  crystallises 
in  thin  plates  and  forms  the  crystalline  salts 
CaA"35aq,  BaA"4|aq,  and  Ag_A"|aq.  The 
(8)-  acid  [173°J  forms  large  crystals  (containing 
aq)  and  the  salts  CaA"liaq  (amorphous), 
BaA"liaq  (needles)  and  Ag.A".— 5.  On  dry  dis- 
tillation it  splits  up  into  COj  and  pyromucic 
acid  (q.  v.). 

Salts. — BaA"  2Aaq. — BaA"6aq.  Sol.  water. 
— CaA"3aq.— Ag.A"  :  white  pp.,  decomposed  by 
boiling  water. 

Ethyl  ether  TitA".  [47°], 

Chloride  C,B..fi{COC\).,.  [80°].  (c.  245°). 
From  PCI5  on  the  acid  (Klinkhardt,  J.  pr.  133, 
4C).  Smells  like  POCI3.  Sol.  ether,  alcohol, 
and  CHCI3.  At  100°  it  sublimes  forming  flat 
needles.  Boiling  water  reconverts  it  into  de- 
bydro-mucic  acid. 

Amide  C^H20(C0NH,).,.  Formed  by  the 
action  of  NH.,  on  an  ethereal  solution  of  the 
chloride.    Slender  needles  (from  water).  Nearly 


insol.  cold  water,  alcohol,  and  ether.  Does  not 
melt  below  240°. 

MUCILAGE.  The  gum  of  plants  from  which  it 
is  obtained  by  steeping  these  in  hot  water,  which 
on  cooling  forms  a  jelly.  When  linseed  mucilage 
is  strained  through  linen,  and  the  filtrate  mixed 
with  alcohol  and  HClAq,  a  pp.  is  obtained  which 
after  washing  with  alcohol  and  ether  has  the 
composition  C^Hi^O^  (Schmidt,  A.  51,  50  ;  Frank, 
J.pr.  95,  484  ;  Niigeli  a.  Cramer,  Pharm.  Cent. 
1855,  426;  Kirchner  a.  Tollens,  A.  175,  215). 
Brittle  gum,  resembling  bassorin  (q.v.),  sol. cold 
water,  insol.  alcohol.  Dextrogyrate.  Insoluble 
in  ammoniacal  cupric  oxide.  Boiling  dilute 
H^SOj  partially  converts  it  into  glucose. 

Quince-mucilage  is  coloured  blue  by  iodine, 
and  gives  no  mucic  acid  on  oxidation  with  nitric 
acid.  Boiling  dilute  H.^SO^  yields  a  mixture  of 
cellulose,  gum,  and  sugar.  The  mucilage  from 
salep  (Orchis  raascula),  from  Tamarindus  in- 
dica,  and  from  some  other  plants,  is  also  turned 
blue  by  iodine  (v.  Starch).  Quince-mucilage 
yields  furfuraldehyde  on  distillation  with  dihite 
H.,SOj,  indicating  the  presence  of  arabinose  or 
xylose.  It  contains  neither  glucose  nor  galactose, 
since  neither  saccharic  nor  mucic  acid  is  formed 
on  oxidation. 

Salep  mucilage  yields  no  furfuraldehyde  on 
distillation  with  dilute  HoSO^ ;  but  on  oxidation 
it  yields  saccharic  (but  not  mucic)  acid.  It  con- 
tains glucose  and  mannose,  but  no  galactose  or 
arabinose  (Gans  a.  Tollens,  A.  249,  245). 

MUCIN  V.  Proteids,  Appendix  C. 

MUCOBEOMIC  ACID  CjH,Br.,0,  i.e. 
CHO.CBrrCBr.CO  H.  Semi'-aldchyde  of  di- 
bronio-malc'ic  acid.  [121°].  Formed  by  adding 
bromine  to  pyromucic  acid  covered  with  a  little 
water  without  cooling.  The  product  is  boiled 
and  evaporated,  the  yield  being  70  p.c.  of  the 
theoretical  (Schmelz  a.  Beilstein,  A.  Suppl.  3, 
270;  Jackson  a.  Hill,  B.  11,  1671  ;  Am.  3,  41). 
Formed  also  from  (S7)-di-bromo-pyromucic  acid 
and  hot  dilute  HNO,  (Hill  a.  Sanger,  A.  232,  89) 
and  by  oxidation  of  di-bromo-maleic  aldehyde. 

Properties.—  White  plates,  v.  sol.  alcohol, 
ether,  and  hot  water,  v.  si.  sol.  cold  water.  Rsd- 
dens  litmus  and  decomposes  carbonates,  but  its 
salts  are  very  unstable. 

Reactions. — 1.  When  heated  it  partially 
sublimes,  and  the  rest  decomposes  into  HBr,  di- 
bromo-maleic  acid,  and  CO^,  (Hill,  Am.  3,  105).— 
2.  Boiling  baryta-toatcr  forms  C0.„  bromo-ace- 
tylene,  malonic  acid,  and  formic  acid  (Jackson 
a.  Hill,  B.  11,  289).  Cold  baryta-water  forms 
HBr  and  bromo-maleic  acid.  A  cold  paste  of 
baryta  and  water  forms  bromo-propiolic  acid  and 
j3-di-bromo-acrylic  acid.  Baryta-water  at  0° 
forms  mucoxybromic  acid  {q.  v.).—'d.  Bromine- 
water  forms  di-bromo-maleic  acid  (Hill,  B.  13, 
734).  By  heating  with  water  and  bromine  (3 
mols.)  in  sealed  tubes  at  125°  it  is  converted  into 
penta-  and  hexa-bromo-ethane,  di-bromo-maleic 
acid,  and  tetra-bromo-butyric  acid  (Limpricht, 
A.  165,  293).  Bromine  (1  at.)  at  145^  forms  di- 
bromo-maleic  acid,  mucobromyl  bromide,  and  a 
little  dibromo-succinic  acid.- 4.  PBr,  forms  tlie 
bromide  (v.  infra).— 5.  Phenol  (25  g.)  dissolved 
in  water  (30  g.)  containing  KOH  (17-5  g.)  con- 
verts mucobromic  acid  (20  g.)  into  '  phenoxy- 
mucobroniic  '  acid  C|„H;BrOj,  which  crystallises 
from  water  in  prisms  [105°].  Phenoxy-muco- 
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bromic  acid  forms  the  crystalline  salts  KA'  and 
BaA'.^  3aq,  and  is  converted  by  Ag.^0  in  hot  water 
into  phenoxy-bromo-maleic  acid  C|„H,BrO,, 
which  crystallises  in  slender  needles  [104°J,  and 
forms  a  crystalline  silver  salt  Ag.A"  (Hill  a. 
Btevens,  Am.  0,  188).-- 0.  Moist  Ag^O  oxidises  it 
to  di-bromo-maleic  acid.  Nitric  acid  acts  in 
like  manner.— 7.  Alcoholic  potassium  nitrite 
forms  a  pp.  of  K^CjHNjO,,  v.  sol.  cold  water, 
converted  by  hot  water  into  CO^,  HCy,  HNO^, 
and  KC.H.NO,.  Bromine  in  CS..  converts  the 
salt  K.C.H'NjO,  into  C,HBr.,N.,0,,  (Hill  a.  Sanger, 

B.  ir>',  1900). --8.  KNO,  at  50°  forms  the  acid 

C,  H,|NO|,  wliicli  forms  the  crystalline  salts 
NaA'  aq,  KA'  aq,  CaA'.^  4aq,  BaA'.j  5aq,  PbA'o  -laq, 
CuA',;,  and  AgA'. 

Salts. — BaA',_, :  white  plates,  sol.  cold  water 
and  alcohol. — AgA' :  felted  needles,  insol.  water. 

Ethijl  ether  EtA'.  [r,l°].  (•255°-2r.O'). 
Formed  from  the  acid,  alcohol,  and  H.^SO^. 
I>arge  monoclinic  crystals  with  aromatic  odour. 
KNO._,  converts  it  into  crystalline  C^H^KNO,. 

Mucobromic  acetic  anhydride 
C,HBr,0,-OAc.    [54°].    Formed  by  heating  mu- 
cobromic acid  with  AcCl  at  120  ^    Long  needles, 
V.  e.  sol.  alcohol,  ether,  and  chloroform. 

Bromide  CjHBr.O,-  l^O"]-  Obtained  by 
heating  mucobromic  acid  (1  pt.)  with  PBr.,  (4 
pts.)  at  115°.  Small  slender  prisms  (from  al- 
cohol), sol.  alcohol,  ether,  benzene,  chloroform, 
and  CS.,.  Boiling  water  slowly  reconverts  it  into 
mucobromic  acid. 

MUCOCHLORIC  ACID  C^H.Cl.Oj  i.e. 
CHO.CChCCl.CO  .Hor  CH0.CC1,.C.C0,H.  Semi- 
aldehyde  of  di-chloro-malcic  acid.  [125°]. 
I'^ormed  by  passing  chlorine  into  a  solution  of 
pyromucic  acid  (1  pt.)  in  water  (10  pts.)  at  0°  in 
presence  of  iodine,  the  yield  being  40  p.c.  of  the 
theoretical  (Beilstein  a.  Schmelz,  A.  Suppl.  3, 
270  ;  Bennett  a.  Hill,  B.  12,  655).  Plates,  v. 
sol.  hot  water,  alcohol,  and  ether,  insol.  ligroin 
and  CS,.  Split  up  by  alkalis,  even  in  the  cold, 
into  di-chloro-acrylic  acid  and  formic  acid. 

MUCONIC  ACID  (of  Limpricht)  C,H,0<  i.e. 

COdI.CH,.C.^^^-^Q->.  [100°-125°].  Formed 

by  adding  silver  oxide  to  a  hot  solution  of  di- 
bromo-adipic  acid  [175°-190°]  (formed  by  adding 
bromine  to  a  warm  solution  of  hydromuconic 
acid  in  HOAc),  and  decomposing  the  resulting 
silver  salt  with  HCl  or  H.S  (Limpricht,  A.  1G5, 
274).  Large  crystals,  v.  sol.  water,  alcohol,  and 
ether.  Boiling  baryta-water  decomposes  it  into 
CO.,,  acetic  acid,  succinic  acid,  and  another  acid. 

Salts. — BaA'.^4aq  :  nodules,  v.  sol.  water. 

Muconic  acid"  CO..H.CH:CH.CH:CH.CO.H. 
[above  200°].  S.  -02  at  15'.  Formed  by  the 
action  of  alcoholic  potash  on  /Sy-di-bromo-adipic 
acid  (Hupe,  .4.  256,  22  ;  lluhemann  a.  Blackman, 
C.  J.  57,  373).  Branching  white  nee<lles,  si.  sol. 
hot  water,  m.  sol.  hot  alcohol  and  HO.^c.  Com- 
pletely decomposed  by  KMnO^  in  presence  of 
Na,CO.|.  Combines  with  bromine  forming  the 
acid  CO,H.CHBr.CHBr.CHBr.CHBr.CO,H.  [c. 
250°],  Sodium-amalgam  reduces  it  to  hydro- 
muconic acid  [195°]. 

Salts, — K..,.\" :  transparent  plates,  v.  sol. 
water,  insol.  alcohol.  -  BaA".  —  PbA'  . —  Ag.A"  : 
curdy  white  pp.  The  cupricsaltisa  bluish- 
green  heavy  amorphous  pp. 


Methyl  ether  UcM".  [154°].  Fan-shaped 
groups  of  needles. 

Ethyl  ether  Et.A".  [64°].  Plates  (.'rom 
dilute  alcohol). 

Di-chloro-muconic  acid  C^HjCl.O,  i.e. 
C0.,H.CH:CC1.CC1:CH,C0,H.  S.  10  at  100°. 
Obtained  by  heating  mucic  acid  or  saccharic  acid 
with  PCI,  and  decomposing  the  resulting  chloride 
with  water  (Lies-Bodart,  A.  100,  325;  Bode,  A. 
132,  95  ;  Bell,  B.  12,  1272  ;  Limpricht,  A.  165, 
253  ;  Eupe,  A.  250,  0).  Long  needles  (containing 
2aq),  v.  sl.  sol.  cold  water,  v.  sol.  alcohol,  m.  sol. 
ether.  Not  decomposed  by  boiling  aqueous 
alkalis. 

Reactions. — 1.  Reduced  by  sodium-amalgam 
to  two  acids  of  the  formula  C,H„0„  one  of  which 
melts  at  195°,  and  yields  malonic  acid  on  oxi- 
dation;  the  other  melts  at  169  ^  and  yields  suc- 
cinic acid  on  oxidation.  Boiling  with  sodium- 
amalgam  reduces  it  to  adijiic  acid  [148°]. — 
2.  Alcoholic  jMtash  at  190^-200°  forms  oxalic 
and  acetic  acids. 

Salts. — The  Ba  and  Ca  salts  are  m.  sol. 
water. — Ag.,A"  :  insoluble  pp. 

Methy'l  ether  Me.A".  [156°].  Pearly  plates, 
V.  sol.  ether,  hot  alcohol,  and  HOAc. 

Ethyl  ether  Et.A".  [96°].  From  the 
chloride  and  alcohol  (Wichelhaus,  A.  135,  251  ; 
Bell,  B.  12,  1273).  Prisms. 

Chloride  C,H.,C1^0,.  Formed  by  the  action 
of  PCI,  (0  mols.)  on  mucic  acid  (1  moL).  Large 
crystals  (from  CS.),  decomposed  by  moist  air. 

A''>'-Hydromuconic  acid  C^H^O,  i.e. 
COH.CH.,,CH:CH.CH.,.CO.,H.     [195°].     S.  -58 
at  15°.    Formed  by  reducing  di-chloro-muconic 
acid  with  sodium  amalgam  or  with  zinc-dust 
;  and  acetic  acid.  White  needles  or  prisms.  Con- 
,  verted  by  boiling  NaOHAq  into  the  isomeric 
acid  [109°].    Oxidised  by  KMnO,  to  oxalic  and 
I  acetic  acids.    Its  Ba  and  Ca  salts  are  less  soluble 
in  hot  than  in  cold  water.    Bromine  added  to 
)  its  aqueous  solution  forms  bromohydromuconio 
[  acid  CO.,H.CH,.CBr:CH.CH.,.CO,H[183'],  which 
I  yields  an  ether  melting  at  80°.  Bromine  without 
I  water  forms  unstable  dibromoadipic  acid  of  the 

formula  CO,H.CH..CHBr.CHBr.CH.,.CO,H. 
j       Ethyl  'ether  Et.,A".    (103°  at  35  mm.) 
Oil. 

Amide  C,.H,0.,(NH.,).,.  [210°]  (lluhemann 
a.  Blackman,  C.  J.  57,  371). 

A'"'-Hydroniuconic  acid  C^H„0,  i.e. 
CO.,H.CH:CH.CH_,.CH.,,CO.,H.    [169'].    S.  «  -9. 
I  F'ormed  by  boiling  the  isomeric  acid  with  aqueous 
j  NaOH  (Rupe,  A.  256,  13).    Nodular  aggregates 
j  of  plates,  v.  sol.  hot,  insol.  cold  water,  v.  sl.  sol. 
j  ether.    Yields  oxalic  and  succinic  acids  on  oxi- 
!  dation  with  KMnO,.    Bromine  forms  a  mono- 
;  bromo-  derivative  [160°]  crystallising  in  branch- 
ing needles,  but  no  di-bromo-adipic  acid, 
j       Methyl  ether.    Oil.    Forms  with  bromine 
CO..Me.CH..CH.,.CHBr.CHBr.CO,,Me  [85°]. 

MUCOXYBROMIC  ACID  C,H,BrO,  i.e. 
CO.,H.C(OPI):CBr.CHO.  [112°].  Formed  by  the 
action  of  baryta-water  at  0°  upon  mucobromic 
acid  (Hill  a.  Palmer,  .4;k.  9,  148).  Thick  prisms, 
with  bevelled  ends,  v.  sol.  water,  alcohol,  and 
ether,  v.  sl.  sol.  chloroform,  benzene,  ligroin,  and 
CS,,.  FeCl^  gives  an  intense  garnet-red  colour. 
AgNO.,  forms  a  white  crystalline  pp.  On  heating 
with  baryta-water  it  yields  oxalate  and  formate. 
Bromine-water  converts  it  into  bromalhydrate 
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CBr|.CH(6H).^  and  oxalu,  acid.  Aniline  yields 
C^H,Br03(Nl'li). 

Salts. — KjA"  aq  :  plates,  v.  sol.  cold  water, 
decomposed  on  warming.— BaA"  2aq  :  needles, 
si.  sol.  cold  water,  decomposed  on  boiling. — 
rbA" :  yellow  pp. — Ag.A"  :  crystalline  pp. ;  ex- 
plodes on  heating  or  on  moistening  with  HNO3. 

Methyl  ether  Me.^A".    Sticky  liquid. 

Mono-ethyl  ether 'EtRA".  [89°J.  Prisms, 
sol.  alcohol  and  ether. 

Di-ethyl  ether  EtA".    Viscous  liquid. 

'  Anilmucoxybromic  '  acid 
CO,H.C(OH):CBr.CH;NPh.  [132°].  Formed  by 
the  action  of  aniline  hydrochloride  on  a  dilute 
solution  of  mucoxybromic  acid  (Hill  a.  Palmer, 
Am.  9,  156).  Pale-yellow  needles  (containing 
aq),  si.  sol.  cold  water,  v.  sol.  alcohol,  and  ether. 
FeCl.,  gives  a  brown  pp.  Hot  acids  and  alkalis  set 
free  aniline.  Phenyl-hydrazine  ppts.  the  phenyl 
hydrazine  salt  (C„H„N,)C|„H3BrN0,  aq. 

Salts. — KjA". — BaA '2  ^aq  :  bright  yellow 
crystallinepp.— Ag.  A"  :  bright  orange-yellow  pp. 

MUCOXYCHLORIC  ACID  CjH,C10^  i.e. 
C0,H.C(0H):CC1.CH0.  [115°].  Formed  from 
mucochloric  acid  by  treatment  with  a  very  slight 
excess  of  baryta,  added  slowly  at  a  low  tempera- 
ture (Hill  a.  Palmer,  Am.  9,  159).  The  yield  is 
73  p.c.  of  the  theoretical.  Stout  prisms,  v.  sol. 
water,  alcohol,  and  ether,  v.  si.  sol.  chloroform 
and  benzene.  With  FeCl,  it  gives  a  deep  garnet- 
red  colour.  On  heating  with  excess  of  baryta  it 
yields  oxalate  and  formate.  Bromine- water 
forms  oxalic  acid  and  CClBr.j.CHO.  Phenyl- 
hydrazine  yields  an  unstab'e  condensation-pro- 
duct.  Aniline  produces  anilmucoxychloric  acid. 

Salts. — K  A"  :  small  tables. — BaA"  2aq  : 
crystalline  pp.,  si.  sol.  cold  water,  v.  si.  sol. 
dilute  a'cohol. — BaA''aq. — Ag  A". 

Mono -ethyl  ether  ¥.mk".  [95°].  Prisms, 
which  may  be  sublimed,  sol.  water,  alcohol,  and 
ether,  v.  sol.  boiling  benzene. 

Di-cthyl  ether  Et^A".    Viscous  liquid. 

Anilmucoxychloric  acid  C,„H,C1N0,  i.e. 
CO,H.C(OH):CCl.CH:NPh.  [147°].'  Formed 
from  mucoxychloric  acid  and  aniline.  Pale 
yellow  needles  (containing  aq),  becoming  bril- 
liant yellow  when  anhydrous ;  si.  sol.  cold 
water,  v.  sol.  a'.cohol  and  ether.  When  it  is 
heated  with  acids  or  a'kalis  aniline  is  split  off. 
FeCl^  gives  a  deep-brown  pp. 

Salts. — K.A". — BaH  A"2  laq  :  bright  yellow 
needles. — AgA"  :  bright  orange  pp. — Phenyl- 
hydrazine  salt  PhN„H.,H.A"  aq  :  white  crys- 
talline mass,  si.  sol.  cold  water,  v.  sol.  alcohol. 

MUCUS  OF  PLANTS  v.  Mucilage. 

MUNJIET.  The  root  of  Bubia  munjista, 
used  in  India  as  a  dye-stuff.  If  ground  munjeet 
is  boiled  with  a  solution  of  aluminic  sulphate, 
and  the  red  liquid  filtered  and  acidified  with 
HCl,  a  ye^ow  pp.  is  formed.  If  the  pp.  be  boiled 
with  alcohol,  pectic  acid  remains  undissolved, 
and  the  alcohol  contains  purpurin  and  munjistin. 
They  are  separated  by  boiling  dilute  acetic  acid, 
which  dissolves  munjistin. 

Munjistin  is  identical  with  purpuroxanthic 
acid,  C,^H,(CO.^)0,  [231°]  v.  Di-oxy-anthha- 
gutN'oNE  cARBoxYLic  ACID  (E.  Scliunck  a.  H. 
Boemer,  C.  J.  33,  422;  cf.  Stenhouse,  Pr.  12, 
G33  ;  13,  86,  145). 

MUNTZ'S  METAL.    An  alloy  of  Cu  and  Zn; 

V.  DiCTIONAEX  or  AlTLIED  CiJEMISTllY. 


MUREXIDE.  The  ammonium  hydrogen  salt 

of  Pdrpdric  acid  (q.v.) 

MUEEXOIN  CjjH.sN.Os  i.e. 

CO<NMe:CO><^>Co)c(NHJNMe, 
^CO 

Formed  by  converting  caffeine  into  di-methyl- 
alloxan  (Fischer,  B.  14, 1912),  and  reducing  this 
by  H^S  to  tetra-methyl-alloxantin,  which  is  then 
subjected  to  the  action  of  air  and  ammonia 
(Brunn,  B.  21,  514;  cf.  Eochleder,  J.  pr.  61, 
405).  Bed  prisms,  si.  sol.  water  and  alcohol. 
Its  aqueous  solution  is  purple,  resembling  that  of 
KMnO^.  Sublimes  at  about  230°.  Decolourised  by 
potash  (difference  from  murexide).  Dilute  HCl 
decomposes  it, forming  di-methyl-parabanic  acid. 

MURIATIC  ACID.  Synonymous  with  Cklou- 
HYDRic  ACID  ;  q.  V.  vol.  ii.  p.  5. 

MURRAYIN  C,sH,,,0,„.  [170°].  A  gluco- 
side  obtained  from  the  flowers  of  Murraya 
exotica  by  extracting  with  water  (Bias,  Z.  1869, 
316  ;  De  Vrij,  Z.  1876,  850  ;  Hoffmann,  Ar.  Ph. 
[3]  14,  139).  White  powder,  composed  of  small 
needles,  si.  sol.  cold  water,  v.  sol.  boiling  water 
and  alcohol,  insol.  ether.  Tastes  bitter,  but  is 
not  poisonous.  Its  solutions  in  alkalis  and  in 
NajCOj  exhibit  a  greenish-blue  fluorescence  and 
turn  brown  on  heating.  The  aqueous  solution 
is  not  ppd.  by  salts  of  Cu  or  Hg.  FeCl.,  colours 
its  solution  blue.  Lead  subacetate  gives  a  pp. 
It  reduces  ammoniacal  AgNO,  and  Fehling's 
solution  on  warming.  Dilute  acids  split  it  up 
into  glucose  and  murrayetin. 

Murrayetin  C,.,H|„05.  [c.  110°].  Formed 
by  boiling  murrayin  with  dilute  H_SOj.  Prisms 
(containing  |aq) ;  si.  sol.  cold,  m.  sol.  boiling 
water,  v.  sol.  alcohol,  m.  sol.  ether.  Tasteless. 
Its  solutions  exhibit  strong  greenish-blue  fluor- 
escence, which  is  increased  by  KOH  and  by 
NajCOj.  FeCl^  gives  a  bluish-green  colour.  Lead 
acetate  gives,  after  a  time,  a  yellow  pp. 

MUSCARINE  C  H,.NO.,  i.e. 
CH(OH)2.CH,.NMe3.0H.  An  alkaloid  occurring, 
together  with  neurine,  in  the  fly  agaric  (Agaricus 
muscarius)  (Schmiedeberg  a.  Koppe,  J.  1870, 
875 ;  Euckert,  N.  Bep.  Pharm.  21,  193),  in  the 
fungus  Amnaita  Pantherina  (Giacosa,  J.  1883, 
1488),  and  in  putrefying  flesh  (Gautier,  Bl.  [2] 
48,  13;  cf.  Brieger,  B.  17,  2741).  Formed  by 
oxidising  neurine  CH,,OH.CH_,.NMe.,.OH  with 
cone.  HNO3  (Schmiedeberg  a.  Harnack,  C.  C. 
1876,  654).  Deliquescent  tasteless  crystals,  v.  e. 
sol.  water  and  alcohol,  insol.  ether.  Its  solution 
is  strongly  alkaline,  ppts.  ferric  and  cupric  hy- 
drates from  solutions  of  their  salts,  and  acts  as  a 
narcotic  poison  antagonistic  to  atropine.  Not 
affected  by  boiling  dilute  acids  or  alkalis.  Gives 
amorphous  pps.  with  mercury-potassium  iodide 
and  bismuth-potassium  iodide. 

Salt  s.  -(CH(0H).,.CH,.NMe,Cl),PtCl,2aq.— 
CH(0H)2.CH.,.NMeAnCl^. 

Di-ethyl  ether  (H0)Me.,N.CH2.CH(0Et),,. 
Formed  by  heating  chloro-acetal  CH.jCl.CH(OEt)j 
(from  di-chloro-ether)  with  tri-methyl-amine 
(Berhnerblau,  B.  17,  1139).  By  heating  the 
compound  C,H5NBr.CH2.CH(OEt),„  formed  by 
the  action  of  bromo-acetal  upon  pyridine,  with 
moist  Ag.,0  at  80°  there  is  formed  syrupy 
C,H,N(OH}.CH^.CH(0Et)y  which  is  inappro- 
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priately  termed  by  Locliert  {Bl.  [3]  3,  839)  di- 
I'lliyl-iiuiscariiie-pyridine. 

MUSCLE.  Muscular  tissue  consists  of  fibres 
bound  together  into  fasciculi  by  connective 
tissue.  The  fibres  may  be  transversely  striated 
(voluntary  and  cardiac  muscle)  or  not  (other  in- 
voluntary muscle).  The  plain  or  unstriated 
fibres  are  elongated  cells  with  oval  nuclei,  and 
inclosed  by  a  delicate  envelope  ;  they  are  singly 
refracting.  The  cardiac  fibres  liave  no  sheath. 
The  voluntary  muscular  fibres  have  a  well- 
marked  sheath  or  sarcolemnia,  under  which  are 
situated  numerous  nuclei ;  the  contents  of  the 
sarcolemnia  (muscle  plasma)  have  a  semi-liquid 
consistency  during  life.  Kiihne,  and  later  Eberth, 
observed  a  nematode  worm  (Myoryctcs  Wcis- 
manni)  crawling  up  the  interior  of  a  muscular 
fibre  {Zcit.f.wiss.  Zoul.  12,  b'dO);  the  contents  of 
the  sarcolemma  are  not,  however,  homogeneous  ; 
this  is  denoted  by  the  transverse  striping,  which 
is  probably  an  optical  effect  produced  by  the 
presence  of  certain  more  solid  structures  which 
are  described  as  rods,  membranes,  tubules,  and 
networks  of  fibres  by  different  observers  ;  these 
solid  bodies  are  isotropous  and  are  suspended  in 
an  anistropous  (doubly  refracting)  viscous  fluid. 
(For  the  various  theories  of  the  histological 
structure  of  striated  muscle  during  rest  and  on 
contraction,  v.  Quain,  Anat.  9th  edit.,  London, 
1882,  p.  118  et  seq. ;  also  O.Nasse,  Znr  Anat.  u. 
I'hysiol.  d.  qitcrgestreiftcn  Muskelsubstam,  Leip- 
zig, 1882  ;  Schiifer,  Pr.  1891). 

The  sarcolemma  is  homogeneous  and  elastic ; 
it  is  composed  of  an  elastiu-like  substance 
(Ewald,  Zeit.  Biol.  2(j,  1). 

The  muscle  plasma,  fluid  during  life,  coagu- 
lates after  death,  producing  the  stiffening  called 
rigor  moi  tis.  As  blood  plasma  separates  into  a 
solid  substance,  fibrin,  and  a  liquid  residue, 
serum,  after  it  is  shed,  so  the  muscle  plasma 
separates  into  a  clot  composed  of  myosin  and  a 
licjuid  residue  muscle  serum.  Like  the  coagula- 
tion of  the  blood  this  can  be  hindered  by  cold  ; 
and  by  squeezing  the  frozen  muscles  of  the  frog 
Kiihne  obtained  a  liquid  muscle  plasma,  which 
set  into  a  clot  which  expressed  serum  subse- 
quently when  it  contracted.  This  occurred  most 
readily  at  about  30^-40°C.  This  can  also  be 
demonstrated  in  the  muscles  of  warm-blooded 
animals,  but  as  rigor  occurs  there  more  rapidly, 
great  expedition  in  manipulation  is  required. 
Iligor  mortis  is  also  accompanied  by  the  forma- 
tion of  sarcolactic  acid. 

Admixture  of  muscle  plasma  with  solutions 
of  neutral  salts  prevents  the  coagulation  of  the 
latter.  Dilution  of  such  salted  muscle  plasma 
brings  about  coagulation ;  this  occurs  most 
readily  at  .07'^-40'^  C.  Saline  extracts  of  rigid 
muscle  differ  from  salted  muscle  plasma  in 
being  acid,  but  resemble  it  very  closely  in  the 
way  in  which  myosin  can  be  made  to  separate 
from  it ;  myosin  in  fact  undergoes  a  recoagula- 
tion.  This  is  not  a  simple  precipitation  ;  it  is 
first  a  jellying  through  the  liquid;  the  clot  sub- 
sequently contracts,  squeezing  out  a  colourless 
fluid  or  salted  muscle  serum.  This  does  not 
take  place  at  0°C. ;  it  occurs  most  readily  at  the 
temperature  of  the  body,  and  is  hastened  by  the 
addition  of  a  ferment  prepared  from  muscle  in 
the  same  way  as  Schmidt's  ferment  is  prepared 
from  blood.    The  ferment  is  not  identical  with 


fibrin  ferment,  as  it  does  not  hasten  the  coagu- 
lation of  salted  blood  plasma ;  nor  does  the 
fibrin  ferment  hasten  the  coagulation  of  muscle 
plasma.  The  recoagulation  of  myosin  is  also 
accompanied  by  the  formation  of  lactic  acid. 
The  proteids  of  muscle  plasma  are — 

1.  Paramyosinogen,  which  is  coagulated  by 
heat  at  47°C. 

2.  Myosinogen,  which  in  coagulated  at  56°C. 
It  is  on  the  presence  of  this  proteid  that  the 
power  of  fresh  muscle  juice  to  hasten  the  coagu- 
lation of  blood  plasma  depends. 

3.  Myoglobulin,  which  differs  chiefly  from 
serum  globulin  in  its  coagulation  temxscrature 
(G3"C.). 

4.  Albumin,  which  is  apparently  identical 
with  serum  albumin  a,  coagulating  at  73°C. 

5.  I\Iyo-albumose  ;  this  has  the  properties  of 
deutero-albumose,  and  is  identical  with,  or 
closely  connected  to,  the  myosin  ferment. 

The  first  two  proteids  in  the  above  list  go  to 
form  the  clot  of  myosin  ;  paramyosinogen  (called 
musculin  by  Hammarsten)  is,  however,  not  essen- 
tial for  coagulation  ;  the  three  last  remain  in  the 
muscle  serum. 

Paramyosinogen,  myosinogen,  and  myoglo- 
bulin are  proteids  of  the  globulin  class.  They 
are  all  completely  precipitated  by  saturation 
with  magnesium  sulphate,  or  sodium  chloride, 
or  by  dialysing  out  the  salts  from  their  solu- 
tions. They  can  be  separated  by  fractional  heat 
coagulation,  or  by  fractional  saturation  with 
neutral  salts. 

When  muscle  turns  acid,  as  it  does  during 
rigor  mm-tis,  the  pepsin  which  it  contains  is  en- 
abled to  act,  and  at  a  suitable  temperature 
(35°-40°C.)  albumoses  and  peptones  are  formed 
by  a  process  of  self-digestion.  It  is  possible 
that  the  passing  off  of  rigor  mortis,  which  is 
apparently  due  to  the  reconversion  of  myosin 
into  myosinogen,  may  be  the  first  stage  in  the 
self-digestion  of  muscle.  The  usual  theory  with 
regard  to  the  cause  of  the  disappearance  of  rigor 
is  that  it  is  due  to  putrefaction  sotting  in. 
Cossar  Ewart  {Proc.  li.  Soc.  1887)  has  shown 
that  the  disappearance  of  rigor  and  the  appear- 
ance of  bacteria  in  the  muscle  are  simultaneous. 
C.  Schipiloff's  theory  is  that  the  lactic  acid 
which  is  formed  from  the  glycogen  in  muscle 
(Otto)  produces  rigor  by  precipitating  the  myosin ; 
and  the  disappearance  of  rigor  is  due  to  more 
asid  being  formed,  which  redissolves  the  pre- 
cipitate. B.  Bohm  has,  however,  shown  that 
lactic  acid  is  not  derived  from  glycogen,  but 
from  a  proteid  source  ;  and  Latham  has  been 
able  to  deduce  a  formula  which  represents  the 
formation  of  the  acid  from  a  combination  of 
cyan-hydrins  such  as  he  supposes  a  proteid 
to  be. 

For  the  properties  of  myosin  v.  Proteids. 

For  fuller  details  respecting  muscle  plasma 
and  the  proteids  of  muscle  consult  Kiihne,  Pro- 
to2)Iasi)ia,  Leipzig,  1864;  E.  Grubert,  Maly's 
Jahrsbcr.  13,  p.  307  ;  J.  Klemptner,  ibid.  p.  310; 
E.  Kiigler,  ibid.  p.  311;  Demant,  Zcit.  plti/sinl. 
Chcm.  3,  241  ;  4,  386  ;  Halliburton,  J.  Phijsiol. 
8,  133.  Concerning  the  formation  of  acid  during 
coagulation,  v.  Kiihne,  I.e. ;  Nasse,  I.e. ;  Weyl  a. 
Seitler,  Zeit.  jJhijsiol.  Cliem.  5.57  (W.  a.  S.  sup- 
pose that  the  acidity  is  partially  due  to  the  for- 
mation of  acid  potassium  phosphate,  the  phos- 


446 


MUSCLE. 


phoric  anhyclride  being  derived  from  the  lecithin 
and  nuclein  of  the  muscle);  Berzelius  (Lekr- 
buch,  9,  5G9) ;  Du  Bois  Keymond  (Oesammclte 
Abhandl.  zur  allgcm.  Muskel  und  Nervcnphysik, 
Leipzig,  1877,  2,  p.  3) ;  Heidenhain  (Mcclmnische 
Leistimq,  p.  143) ;  K.  Bohm  (Pf.  23, 44) ;  Hoppe- 
fcjeyler  (H.  666) ;  Latham  (]3rit.  Med.  Journal, 
vol.  i.  1886,  p.  630) ;  C.  Schipiloff  (Ccntralb.f.  d. 
med.  Wissens.  1882,  291) ;  Chittenden  (Studies 
frcmi  Lab.  Physiol.  Chem.  Yale,  3,  116).  Con- 
cerning the  digestion  of  myosin,  see  Kiiiine  and 
Chittenden  {Zeit.  Biol.  25,  358). 

Pigments  of  muscle.  —  Haemoglobin  is  present 
in  small  quantities  in  nearly  all  muscles ;  it  is 
contained  in  the  muscle  plasma,  and  it  is  espe- 
cially abundant  in  the  slowly-contracting  i-ed 
muscles  which  occur  in  rodents,  and  occasionally 
also  in  other  animals.  In  the  gastropods,  Lim- 
nfeus  and  Paludina,  the  muscles  contain  hemo- 
globin, but  there  is  none  in  the  blood  (Lankester  ; 

V.  also  H.i;MOGLOBIN). 

Myohrematin  is  one  of  a  group  of  colouring 
iratters  called  histohsematins,  i.e.  pigments  oc- 
curring in  the  tissues.  These  substances  are 
probably  respiratory  in  function  ;  they  have  not 
been  definitely  separated  from  the  tissues,  but 
are  probably  proteid  in  nature  and  contain  iron; 
myohajmatincan  be  recognised  most  easily,  after 
soaking  the  muscle  in  glycerine,  by  the  spectro- 
scope ;  myohitmatin  is  contained  in  the  muscle 
plasma.  Myohaematin  exhibits  four  absorption 
bands  :  one  just  below  p,  two  between  d  and  e, 
and  one  just  below  f.  By  soaking  the  muscle  in 
ether,  as  a  result  of  osmotic  phenomena,  the 
liquid  separates  out  two  layers,  the  lower  of 
which  is  watery,  yellowish-red  in  colour,  and 
contains  myohrematin  which  presents  a  slightly 
different  spectrum  from  that  just  described,  viz. 
one  band  between  d  and  e  and  one  between  e 
and  b.  In  both  cases  the  bands  are  very  feeble 
when  the  pigment  is  oxygenated,  but  become 
well  marked  on  the  addition  of  reducing  agents 
(MacMunn,  Phil.  Trans.  1,  1886,  p.  267  ;  /. 
Physiol.  8,  51).  Hoppe-Seyler  believes  myo- 
hiematin  is  altered  haemoglobin  [Zeit.  physiol. 
Chem.  13).  This,  however,  has  been  shown  by 
MacMunn  to  be  untenable  [ibid.). 

Constituents  of  Muscle.— Muscle  contains  on 
the  average  75  p.e.  of  water ;  this  percentage  is 
higher  in  young  animals  and  in  cold-blooded 
animals ;  of  the  25  p.e.  of  solids,  21  p.c.  con- 
sists of  the  prote'ids  already  described,  and  the 
remaining  4  p.c.  of  extractives  and  salts  (cf. 
Hofmann,  Lehrbuch  dcr  Zoochcviie,  104).  The 
extractives  are  divided  into  (1)  nitrogenous,  viz. : 
creatine  the  most  abundant  (0-2  to  0-3  p.c.  Voit, 
Z.  B.  4,  77 ;  increased  by  starvation,  Demant, 
Zeit.  physiol.  Chem.  3,  387) ;  creatinine,  xanth- 
ine, hypoxanthine,  and  carnine;  (2)  non-nitro- 
gcnous:  viz.  fats,  glycogen  (C.  Bernard,  C.  R. 
48,  673,  Nasse,  Pf.  2,  97,  Brucke,  Sitz.  W.  63, 
214,  Abeles,  Med.  Jahrbilcher,  1877,  551,  Kiilz, 
Z.  B.  22, 161) ;  inosite  (Scherer,  Annal.  d.  Chem. 
11.  Pliann.  73,  322,  Gauret  a.  Villiers,  C.  R.  86, 
486);  sarcolactic  acid  and  lactic  acid.  In  addition 
to  the  ferments  already  described  (pepsin  and 
myosin-ferment),  muscle  also  contains  an  amylo- 
lytic  ferment  (Nasse,  I.e.).  Fresh  muscle  yields 
on  ignition  1  to  1'5  p.c.  of  mineral  matters,  of 
which  the  most  important  constituents  are  potas- 


sium and  phosphoric  acid  (cf.  Hofmann,  I.e.,  ami 
Bunge,  Zeit.  physiol.  Chem.  9,  60). 

Contraction  of  muscle. — The  processes  that 
occur  in  resting  muscle  are  twofold :  one  a  change 
of  matter;  this  chemical  tonus,  as  it  may  be  called, 
is  lessened  by  curare  poisoning,  by  which  the 
influence  of  the  nervous  system  over  the  muscu- 
lar is  shut  off  :  and  the  other  set  of  changes  is  a 
changeof  the  potential  energy  of  chemical  affinity 
into  actual  energy  evidenced  by  the  production 
of  heat.  On  the  contraction  of  a  muscle,  there 
is  a  sudden  acceleration  of  both  these  changes  ; 
viz.  an  increase  in  cliemical  decomposition,  and 
in  the  conversion  of  potential  into  actual  energy 
which  is  evidenced  as  heat,  electrical  inequality, 
and  mechanical  motion.  It  is  with  the  former 
of  these,  the  chemical  changes,  that  we  have 
here  specially  to  deal.  They  may  be  briefly 
summarised  as  follows:  — 

1.  Change  in  reaction. — The  muscle  ordi- 
narily alkaline  becomes  acid,  as  it  does  during 
rigor  mortis  ;  and  the  acid  produced  is  lactic 
acid.  The  acidity  can  be  easily  demonstrated  by 
litmus  paper  (Kiihne).  It  is  the  accumulation 
of  this  and  other  waste  products,  including 
alkaloidal  substances  (Mosso),  in  the  muscle 
which  produces  fatigue.—  2.  There  is  a  relative 
increase  of  water  (Ranke,  Tetanus,  cap.  2,  p.  63). 
3.  The  extractives  soluble  in  water  decrease; 
those  soluble  in  alcohol  increase  (Helmholtz, 
Arch.  f.  Anat.  u.  Phys.  1845.  72;  Ranke,  I.e. 
141 ;  Heidenhain,  Pf.  3,  574).— 4.  Glycogen  di- 
minishes and  sugar  increases  in  amount  (Ranke, 
Nasse,  Pf.  2,  97). — 5.  Creatine  diminishes  and 
creatinine  increases  in  amount  (Sarokin,  Vir- 
choiv's  Archiv,  28 ;  Voit,  Z.  B.  4,  77).— 6.  Te- 
tanised  muscle  is  not  able  to  oxidise  pyro- 
gallic  acid  as  resting  muscle  is  (Griitzner, 
Pf.  7,  255). — 7.  Nitrates  are  converted  into 
nitrites  (Gschleidlen,  ibid.  8,  506). — 8.  Gaseous 
changes :  The  amount  of  oxygen  used  and 
of  carbonic  acid  given  out  increases  ;  the 
amount  of  carbonic  acid  exhaled  is  never  equal 
in  amount  to  that  of  the  oxygen  absorbed  ;  and 
during  tetanus,  i.e.  continuous  contractions,  the 

quotient       ^^^^^^^  increases.    The  following 
0  absorbed 

numbers  from  Ludwig  and  Schmidt  illustrate 
the  differences  in  the  gases  of  the  blood  leaving 
muscle  during  rest  and  activity : 

Venous  blood.         Oxygeu  less  than   CO,  more  than 
arterial  blood.      arterial  blood. 

Muscle  at  rest  9     p.c.        6  71  p.c. 

„     during  activity  12-26  „         10-79  „ 

(For  analyses  of  the  gases  of  muscle  v.  Her- 
mann, Stoffwechsel  dcr  Muskeln  ;  Ludwig,  Sezel- 
kow  u.  A.  Schmidt,  Sitz.  W.  45  ;  Sitzungsb.  dcr 
niath.-phys.  Classe  der  k.  s.  Gescllsch.  der  Wis- 
sensch.  20,  12  ;  Arbeiten  aus  d.  physiol.  Anstalt 
zu  Leipzig,  1869.  Full  references  of  the  litera- 
ture on  the  effect  of  muscular  exercise  on  respi- 
ration are  given  by  Gamgee,  Physiol.  Chem.  p. 
382). 

No  trustworthy  results  exist  which  show  that 
the  proteids  of  muscle  undergo  any  change  dur- 
ing activity ;  and  the  effect  of  muscular  exercise 
on  the  nitrogenous  excreta  is  very  small ;  the 
increase  of  urea  being  quite  out  of  proportion  to 
the  amount  of  work  done.  (For  experiments  on 
dogs  V,  Voit,  TJntcrsuchungen  iiber  den  Einftuss 
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der  KocJisalzes  dcs  Kaffee's  und  der  Muslicl- 
hewccjungcn  mif  dm  Sioffwechscl,  Miinchen, 
18(50.  For  experiments  on  man,  v.  Fick  u.  Wis- 
licenus,  Viertcljahrcsschrift  d.  nat.  Gesellsch.  in 
Zurich,  10;  Parkes,  Pr.  15,  339;  16,  44; 
E.  Smith,  Phil.  Trans.  1862,  747;  A.  Flint, 
Journ.  of  Anat.  and  Phijsiol.  12,  91 ;  F.  W.  Pavy, 
lAiiLcct,  1876  ;  North,  journ.  of  Physiol.  1,  171 ; 
Pr.  39,  443). 

Hennann's  theory  of  muscular  con  traction. — 
No  oxygen  is  obtainable  from  muscle  in  vacuo. 
Hermann  considers  that  the  formation  of  car- 
bonic acid  is  not  simply  the  result  of  oxidation, 
but  due  to  the  splitting  of  a  complex  substance 
iiwgcn  into  carbonic  acid,  lactic  acid,  and  a 
gelatinous  proteid  myosin  ;  the  same  occurs,  but 
to  a  greater  extent,  in  rigor  mortis  ;  the  process 
of  clotting  especially  going  further.  Each  con- 
traction is  thus  the  partial  death  of  the  muscle. 
This  is  supported  by  the  fact  that  the  electrical 
conditions,  like  the  chemical,  are  similar  in  dead 
and  contracted  muscle.  There  is,  however,  no 
evidence  to  prove  that  a  clot  of  myosin  is  formed 
at  each  contraction.  Bernstein  has  more  re- 
cently formulated  a  theory  in  which  he  seeks  to 
show  that  changes  in  form,  in  composition,  and 
ill  electrical  potential  are  all  parts  of  the  same 
mechanism  (Untcrsuch.  a.  d.  physiol.  Inst. 
Halle,  1888).  See  also  Burdon  Sanderson  (Re- 
2'orts  Brit.  Ass.  1889).  W.  D.  H. 

MUSTARD  OILS.  The  seeds  of  black  mus- 
tard (Suiapzs  nigra)  contain  potassium  myronate, 
which,  in  presence  of  water,  is  decomposed  by 
the  ferment  myrosin  (also  present  in  the  seeds) 
into  KUSOj,  glucose,  and  allyl  thiocarbimide  or 
oil  of  mustard.  Small  quantities  of  crotonitrile 
and  free  sulphur  are  formed  in  the  hydrolysis 
(I'orster,  L.  V.  1888,  209).  Black  mustard  seed 
also  contains  a  fixed  oil  which  yields  stearic  and 
enicic  acids  on  saponification  (Darby,  .1.  69,  1). 
'J'lio  allyl  thiocarbimide  amounts  to  about  '5  p.c. 
of  the  weight  of  the  seeds.  White  mustard  seed 
{Sinapis  alba)  yields  on  pressure  36  p.c.  of  a 
(ixed  oil  containing  glyceryl  erucate.  The  seeds 
also  contain  a  glucoside,  sinalbin  C.,„HjjN2S^0|s 
wliich  is  decomposed  by  myrosin  into  sinapin 
sulphate  C,,H.,.,N0,H.,S04,  glucose,  and  an  oil 
C,H;NSO  (Will,  Z.  [2]  7,  89;  A.  199,  150).  The 
term  '  mustard  oil '  has  been  applied  not  only 
to  the  fixed  and  volatile  oils  from  mustard  seed, 
but  also  to  all  compounds  of  the  form  IIN:CS 
where  R  denotes  a  hydrocarbon  radicle.  In  this 
dictionary  these  compounds  are  described  as 
tliidcarbimides.  Thus  the  essential  oil  of  black 
mustard  is  described  as  allyl  thiocarbimide. 

MYCOMELIC  ACID  C,H,N,0,Uq.  When 
alloxan  is  gently  warmed  with  aqueous  NH^  it 
forms  a  yellow  solution  which  deposits  on  cooling 
a  transparent  jelly  of  ammonium  mycomelate, 
from  the  hot  acpieous  solution  of  which  salt 
H_SO^  ppts.  mycomelic  acid  (Liebig  a.  Wohler, 
A.  26,  304).  Mycomelic  acid  is  also  produced 
by  boiling  azulinic  acid  with  water  (Emmerling 
a.  Jacobsen,  B.  4,  951)  and  bv  heating  uric  acid 
with  water  at  180°  (Wohler,  A.  103,  118  ;  Hlasi- 
wetz,  A.  103,  211).  Gelatinous  pp.,  drying  up 
to  a  loose  yellow  powder.  Reddens  litmus.  Al- 
most insol.  cold  water,  m.  sol.  hot  water  and 
alkalis,  insol.  alcohol  and  ether.— AgCJI^N^O^. 
MYCOSE  r.  Tiiehalose  and  SuoAits. 
MYOCTONINE  C,;H„NjO.  5aq.  [144°].  Oc- 


curs, together  with  lycaconitino,  in  Aconitus 
lycoctonum  (DragendorlT  a.  Salomonovitch,  C.  C. 
1886,  861).  V.  sol.  chloroform  and  benzene, 
nearly  insol.  ether  (difference  from  lycaconitine). 
Poisonous  ;  -01  g.  killing  a  frog.  Produces  para- 
lysis of  the  extremities  of  the  motor  nerves. 

MY0-H.S:MATIXN  v.  Muscle. 

MYOSIN  V.  PiioTEiDs  and  Muscle. 

MYKICIN  C,„H,,,,0,.  [72°].  The  portion  of 
bees'-wax  insoluble  in  alcohol.  It  is  myrioyl  pal- 
mitate  (Brodie,  A.  71,  144).  Light  feathery 
crystals  (from  ether) ;  readily  saponified  by  al- 
coholic potash.  According  to  Nafzger  (A.  224, 
251)  myricin  also  contains  an  ether  of  oleic  acid. 

MYEICYL  ALCOHOL  C,„H,  ,0  i.e. 
C,,,,H,,„.CH,,OH.  [85-5°].  Obtained  by  saponi- 
fying  carnaiiba  wax,  in  which  it  occurs  both  free 
and  combined  (Maskelyne,  C.  J.  22,  87 ;  Von 
Pieverling,  A.  183,  344;  Stiircke,  yl.  223,  294). 
According  to  Brodie  (-4.  71,  147)  myricyl  alcohol 
is  obtained  by  saponifying  the  myricin  of  bees'- 
wax,  but  Schwalb  {A.  235,  106)  considers  that 
the  myricyl  alcohol  so  obtained  has  the  homolo- 
gous formula  Cj|H„jO. 

Properties.  —  Small  white  needles  (from 
ether)  ;  almost  insol.  cold  alcohol,  ether,  and 
benzene,  but  readily  soluble  in  these  liquids  when 
hot.  On  heating  with  soda-lime  at  200°  it  forma 
melissic  acid  C..„Hs„-CO,.H  [90°]. 

DI-MYRICYL-AMINE  C,„H,.^N  i.e. 
NH(C3„H„)2.  [78°J.  Formed  by  passing  NH, 
for  24  hours  over  myricyl  iodide  at  120°  (Von 
Pieverling,  A.  183,  351).  Crystalline;  nearly 
insol.  boiling  alcohol  and  ether,  v.  sol.  boiling 
benzene. 

MYEICYL  CHLORIDE  C:,„H„C1.  [645°]. 
Formed  from  myricyl  alcohol  and  PCl^  (Von 
Pieverling,  A.  183,  348).  Waxy  mass  (from 
ether)  ;  sol.  alcohol,  benzene,  and  ligroin. 

MYRICYL  CYANIDE  C,„H„CN.  [75°]. 
Amorphous  (Von  Pieverling,  A.  183,  357). 

MYRICYL  IODIDE  C„,H„I.  [70°].  Formed 
by  adding  jjliosphorus  and  sodine  in  successive 
small  portions  to  myricyl  alcohol  heated  to  120° 
(Von  Pieverling,  A.  183,  347).  Plates  (from 
ligroin) ;  v.  sol.  hot  alcohol  and  ether.  When 
heated  with  finely-divided  potassium  it  yields 
C,£,H,.,,  [102°]  (Hell  a.  Hiigele,  B.  22,  502). 

MYEICYL  MERCAPTAN  C,„H,„SH.  [94-5°]. 
An  amorphous  yellow  powder,  formed  by  the 
action  of  alcoholic  KSH  on  myricyl  chloride 
(Von  Pieverling,  A.  183,  349).  SI.  sol.  boiling 
ether,  ligroin,  and  alcohol. 

MYRISTIC  ACID  C,,H.,0.  i.e.  C,,H,,.CO.,H. 
Mol.  w.  228.  [54°].  (250"5°"  i.V.  at  100  mm.) 
Krafft,  B.  12,  1668;  15,  1724  ;  16,  1719).  S.(i. 

-8622.  H.F.  107,000  (Von  Bechenberg).  H.C. 
2,061,712  (Louguinine,  A.  Ch.  [6]  11,  22>).  Oc- 
curs as  glyceryl  ether  (myristin)  in  nutmeg- 
butter  (from  Myristicamoschata)  (Playfair.i-".  M. 
[3]  18,  202  ;  A.  37,  153 ;  Fliickiger,  N.  Rep. 
Pharm.  24,  213),  in  Otoba-wax  or  otobite  (from 
Myristica  otoba)  (Uricoechea,  A.  91,  369),  in 
dika-bread  (prepared  from  the  fruit  of  Mangi- 
fera  Gabonc.nsis)  (Oudemans,  J.  pr.  81,  356) 
amounting  to  more  than  one-half  of  the  fatty 
acids  contained  therein,  in  the  oil  of  Cyperus 
esculentus  (Hell  a.  Twerdomedoff,  B.  22,  1742), 
in  small  quantity  in  cocoa  nut-oil  (Gorgey,  A, 
66,  314),  in  common  butter  (Heintz,  P.  87,  267  ; 
90, 137  ;  92,  429,  588  ;  J.  i}r.  06, 1),  in  croton-oil 
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(ScLlippe,  A.  105,  1),  and  in  Bicuhyba-wax 
(fi'ora  Myristica  Bicuhyha).  It  occurs  in  com- 
bination with  fEthal  in  spermaceti  (Heintz,  A. 
92,  291).  It  also  occurs  in  the  seeds  of  Nigella 
sativa  (Greenish,  Ph.  [3]  11,  909,  1013)  and  in 
lycoiwdium  spores  (from  Lycopodium  clavatum) 
(Lan;;er,  Ar.  Ph.  [3]  27,  241,  289).  Myristic 
acid  is  formed  by  fusing  stearolic  acid  with 
potajh  (Marasse,  B.  2,  361). 

Preparation. — By  saponifying  nutmeg-butter 
or  myristin  and  distilling  the  acid  obtained  under 
reduced  pressure. 

Propter  tics. — Shining  laminfe  (from  alcohol) ; 
insol.  water,  v.  sol.  hot  alcohol  and  ether.  A 
mixture  of  30  pts.  myristic  acid  and  70  pts. 
lauric  acid  melts  at  35°.  Nitric  acid  (S.G.  i'5) 
readily  oxidises  it,  forming  various  products 
(Uverdlinger,  B.  19,  1893).  The  dry  distillation 
of  the  calcium  salt  yields  myristone.  Distilla- 
tion with  MeOH  in  vacua  yields  tridecane  (Mai, 
B.  22,  2133). 

Salts  . — KA' :  crystalline  soap ;  v.  sol.  water 
and  alcohol,  insol.  ether  (Playfair). — NaA'. — 
Ba  A', :  minute  laminas ;  v.  si.  sol.  water  and  alcohol. 
— MgA'.^3aq  :  minute  needles  (Heintz). —  CuA'., : 
minute  bluish-green  needles. — PbA'.^:  amorphous 
mass. — (PbA',_,),Pb(0Ac).2:  insoluble  powder. — 
AgA.' :  amorphous  powder. 

Ethyl  ether  EtA.'.  [11°]  (Lutz, B.  19, 1433). 
(295°).  S.G.  (liquid)  -864  (Playfair).  Formed 
from  the  acid,  alcohol,  and  HCl.  Crystals ;  si. 
sol.  alcohol  and  ether,  m.  sol.  ligroin. 

Glyceryl  ether  Cj^.H^jOb  or  CsH^.A',. 
Myristin.  Trimyristin.  [55°]  and  [49°].  H.C. 
0,001,895  (Louguinine).  Occurs  in  the  cases 
mentioned  above,  and  also  in  large  quantity  in 
the  fat  of  the  oil-nut  {Mt/ristica  surinamensis) 
(Reimer  a.  Will,  B.  18,  2011),  and  to  the  extent 
of  15  or  2  p.  c.  in  cochineal  (Liebermann,  B.  18, 
1975).  It  is  best  obtained  by  extracting  powdered 
nutmeg  with  ether  (Masino,  G.  10,  72).  Brilliant 
leaflets;  v.  sol.  warm  alcohol, ether,  benzene, and 
CHClj,  nearly  insol.  cold  alcohol.  It  forms  two 
varieties,  melting  at  55°  and  at  49°,  which  are 
interchangeable  by  heating  1'  above  the  melting- 
point  for  half-a-minute  (R.  a.  W. ;  L.). 

Phenyl  ether  A'C.H^ :  [3C°] ;  (230°  at  15 
mm.). 

p-Tolyl  ether  A'C,H,:  [39°];  (240°  at  15 
mm.)  (Kraift  a.  Biirger,  B.  17,  1379). 

Chloride  C,3H,,.C0C1.  [-1°].  (168°  at  15 
mm.).    Colourless  liquid  (Krafft  a.  Biirger). 

^mide  C„H„.CONH.,.  [102°].  Formed  by 
heating  the  glyceryl  ether  with  alcoholic  NH,,  at 
100°  (Masino,  A.  202,  173)  or  the  ethyl  ether 
with  aqueous  NH3  at  250°.  Formed  also  by 
heating  the  ammonium  salt  at  230'  in  a  sealed 
tube  (Reimer  a.  Will,  B.  18,  2010),  and  by  the 
action  of  NH^  on  the  chloride  (Kraift  a.  Stautfer, 

B.  15,  1730).  Plates  (from  alcohol);  v.  sol. 
benzene,  alcohol,  and  chloroform,  si.  sol.  ether, 
insol.  water.    Bromine  and  NaOHAq  form.s 

C,  3H,,.NH.C0.NH.C0.C,,H„  [103°]. 

Anilide  C.^H.^.CONHPh.  [84°].  Prepared 
by  boiling  the  acid  with  aniline  for  some  days 
(Masino,  G.  10,75).  Silky  needles  ;  sol.  ether, 
benzene,  and  chloroform. 

Nitrite  C,3H.„.CN.  [19°].  (226-5°  at  100 
mm.).  S.G.  -8281 ;  f  -7724.  Formed  from 
the  amide  by  distilling  with  P.Oj  (Krafft  a. 
Stautfer,  B.  15,  1730). 


Myristic -ben  zoic -anhydride 
C.jHjj.CO.O.CO.C^H,.  [38°].  Formed  from  BzCl 
and  potassium  myristate  (Chiozza  a.  Malerba,  A. 
91,  102).    Silky  lamina  ;  m.  sol.  ether. 

Bromo-myristic  acid  C^H.^BrO^.  [31°]. 
Formed  from  myristic  acid,  amorphous  P  and 
Br  (Hell  a.  Twerdomedoff,  B.  22, 1745).  Needles, 
insol.  water,  sol.  alcohol  and  ether. 

Tetra-bromo-myristic  acid  CnHo,Br404. 
Formed  from  myristolic  acid  and  Br  (Masino). 

Amido-myristic  acid  C,,H.,,(NH,,)0.,.  [253°]. 
Formed  from  bromo-myristic  acid  and  alcoholic 
NH3  (H.  a.  T.).    Needles,  insol.  alcohol. 

Phenyl-amido-myristic  acid 
C|,H„(NHPh)02.  [143°].  Formed  from  bromo- 
myristic  acid  and  aniline  (H.  a.  T.).  White 
mass,  insol.  water,  si.  sol.  benzene,  v.  sol.  alco- 
hol. Gives  a  dark-green  pp.,  with  cupric  acetate 
in  hot  alcoholic  solution. 

Oxy-myristic  acid  C,Jl.,,{0'a.)0^.  [51-5°]. 
Formed  by  boiling  bromo-myristic  acid  with 
excess  of  aqueous  NaOH  (H.  a.  T.).  Crystal- 
line ;  insol.  hot  water,  v.  sol.  alcohol  and  benz- 
ene.— BaA'2 :  flocculent  pp.,  si.  sol.  cold  water, 
V.  si.  sol.  hot  water. — AgA'  :  white  pp. 

MYRISTIC  ALDEHYDE  C,3H,„CH0.  [53°]. 
(169°  at  22  mm.).  Crystalline  solid.  Prepared 
by  dry  distillation  of  a  mixture  of  calcium 
myristate  and  formate  (Krafft,  B.  13,  1415). 

Isomeride  : — Tetradecoic  aldehyde. 

MYEISTICIN  C,,H,A-  [30=].  (c.  145°  at 
10  mm.).  S.G.  i-1501.  Occurs  in  oil  of 
mace  (Semmler,  B.  23,  1803).  Yields  benzene 
when  distilled  with  zinc-dust.  Bromine  forms 
C,,H,,BrA  [105°]. 

MYEISTICOL  C,„H„0.  (212°-218°).  The 
chief  constituent  of  the  volatile  oil  of  nutmeg 
(Gladstone,  C.  J.  25,  11 ;  Wright,  C.  J.  26,  549, 
686).  Resinified  by  heat.  P-.S^  converts  it  into 
cymene.  PCI-  yields  a  chloride,  C,„H,5C1  [100°], 
slowly  split  up  on  boiling  into  HCl  and  cymene. 

MYRISTIN  V.  Glyceryl  ether  of  Myristic 

ACID. 

MYRISTOLIC  ACID  C„H„02-  [12°].  Formed 
by  passing  chlorine  into  myristic  acid  heated 
to  100°,  and  decomposing  the  product  with 
alcoholic  potash  (Masino,  A.  202,  175).  Oil. 
Not  solidified  by  nitrous  fumes.  Gives  Petten- 
kofer's  reaction  with  sugar  and  H^SOj. 

MYRISTONE  C.^Hj^CO.  [76°].  S.G.  -f 
=  •801;  '-^  =-792.  Silvery  plates.  Formed  by 
distilling  calcium  or  barium  myristate  with 
lime  (Overbeck,  P.  86,  591 ;  A.  84,  290  ;  Krafft, 
B.  15,  1713).    Does  not  combine  with  NaHSO,. 

Oxim  C,.H,,.C:NOH.  [51°].  Amorphous; 
si.  sol.  alkalis  (Spiegler,  B.  17, 1575  ;  M.  5,  242). 

MYRISTONITRILE  v.  -Nitrite  of  Myristio 

ACID. 

MYRONIC  ACID  C„,H,„NS,0,„  (from  fiipov, 
a  fragrant  ointment).  Occurs  as  potassium  salt 
in  the  seeds  of  black  mustard  (Bassy,  J.  Ph.  16, 
39 ;  Ludwig  a.  Lange,  Z.  1860,  430,  577  ;  Will 
a.  Korner,  A.  125,  257),  in  horse-radish  (Winck- 
ler,  J.  1849,  436),  in  rape  seed  (Brassica  rapa), 
and  in  turnip  seed  {Brassica  napus)  (Ritthausen, 
J.  pr.  [2]  24,  273).  This  salt  may  be  obtained 
by  boiling  mustard  seeds  (1  pt.)  with  alcohol 
(6  pts.),  macerating  the  residue  with  cold  water, 
and  evaporating  the  aqueous  extract  after  addi- 
tion of  a  little  BaCOj.    The  free  acid  may  bo 
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obtained  by  adding  tartaric  acid  to  a  solution  of 
the  potassium  salt,  evaporating,  and  extracting 
with  alcohol.  Syrup,  readily  decomposed  by 
heat.  Its  aqueous  solution  gives  off  H_,S  on 
boiling.  An  aqueous  solution  of  myrosin  split.9 
it  up  into  glucose,  allyl  thiocarbimide,  and 
ILSO,.  Boiling  baryta-water  forms  a  pp.  of 
HaSOj,  with  evolution  of  allyl  thiocarbimide. 
Caustic  potash  solution  acts  vigorously,  yielding 
allyl  cyanide,  NH.,,  glucose,  and  allyl  thiocarb- 
imide. Cone.  HCl  sets  free  H.,SO, ;  boiling 
dilute  H,SO,  yields  H.,S,  glucose,  H. SO,,  and 
NH,.    Zinc  and  HClAq'give  off  H,,S.  " 

Salts.— KA'.  Groups  of  silky  needles  (from 
alcohol)  or  glassy  prisms  (from  water) ;  v.  e.  sol. 
water,  nearly  insol.  alcohol,  insol.  ether.  Tastes 
bitter.  Its  solution  is  hydrolysed  by  myrosin  : 
KG,„H,„NS,0,o  =  C,H,,0,  +  C,H,NCS  +  KHSO,. 
The  hydrolysis  is  not  brought  about  by  emul- 
sion, yeast,  or  saliva.  Water  at  115°  yields 
allyl  cyanide,  and  sulphur.  Silver  nitrate 
solution  gives  a  pp.  CiHjNSAg.jSO,.— BaA'^  (at 
100°)  :  plates,  v.  sol.  water. 

MYROSIN.  A  proteid  ferment  contained  in 
the  seeds  of  black  and  white  mustard,  and  of 
many  other  cruciferous  plants.  It  may  be  ob- 
tained by  exhausting  white  mustard  with  cold 
water,  evaporating  below  40°  to  a  syrup,  and 
ppg.  by  alcohol  (Bussy,  J.  Ph.  26,  44  ;  Winckler, 
Jahrb.  pr.  I'luirni.  3,  93).  Its  aqueous  solution 
is  coagulated  by  heat  and  by  alcohol,  when  it 
loses  its  liydrolytic  power,  but  it  recovers  this 
after  a  day's  immersion  in  water.  It  does  not 
hydrolyse  amvgdalin. 

MYROXOCARPIN  G,sH,„0,.  [115°].  De- 
posited iu  crystals  from  an  alcoholic  solution  of 


white  balsam  of  Peru  (Stenhouse,  A.  77,  300). 
Trimetric  crystals  ;  a :b:c  =  I:  '.fMi: -755.  Insol. 
water,  v.  sol.  hot  alcohol  and  ether.  Does  not 
dissolve  in  acids  or  alkalis. 

MYRRH.  A  gum-resin  which  exudes  from 
Bahamodcndron  myrrha,  a  shrub  growing  in 
Arabia  and  Abyssinia.  The  resin  yields  proto- 
caiechuic  acid  and  pyrocatechin  on  potash- 
fusion  (Hlasiwetz  a.  Earth,  /.  18(56,  630).  Be- 
sides resin  and  gum  (Biickner,  N.  Rep.  Fharm. 
16,  76),  myrrh  contains  a  small  quantity  of  an 
essential  oil,  boiling  about  266°,  S.G.  ^li  I'OISO, 
Ma  1-5196  at  7-5°  ;  jUi,  1-5278 ;  m„  1-5472  (Glad- 
stone, C.  J.  17,  11).  The  oil  quickly  resinilies 
when  exposed  to  atinosjiheric  oxidation.  It 
contains  C.,.,H,„0  (263  )  (Fliickiger,  B.  9,  471). 
According  to  Kiihler  (Ar.  Ph.  228,  201)  myrrh 
contains  a  gum  CJi^„0■^,  a  resin  C._,^H.,|0.^(OH).|, 
two  dibasic  acids  C,.|H|,,Og  and  Cj^Hj  Aj,  and 
7  p.c.  of  an  essential  oil  C|oH,jO. 

MYRTLE  OIL.  A  volatile  oil  obtained  from 
the  berries  and  leaves  of  the  myrtle  (Myrlus  coiii- 
mii.nis)  (Riegal,  Phanii.  Centr.  1850,  319).  It 
contains  a  terpene  C,„H,„  (160°-170°),  S.G. 
•S'Jl,  fij,  1-462  at  18°,  yuo  1-468,  mh  1-488  (Glad- 
stone, 1863,  548).  Jahns  {Ar.  Ph.  [3]  27, 
174)  found  in  Spanish  oil  of  myrtle  ^jinene 
C|„H,„  (159°)  [a]„  =  36-8,  and  cineol  (170'). 

MYTILOTOXINE  G„H,,,NO..  Occurs  in 
mussels  (Mytilas  eduUs)  and  in  putrid  flesh 
(Brieger,  Die  Ptomaine  ;  Gautier,  Bl.  [2]  48, 13). 
Its  hydrochloride  crystallises  in  tetrahedra,  and 
is  very  poisonous,  but  gradually  decomposes, 
losing  its  poisonous  properties.  —  B'HAuCl,. 
[182°].    Minute  cubes. 
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NANDININE  C„n„NO,.  Occurs  in  the  root- 
bark  of  Nandina  domcstica  of  Japan  (Eijkman, 
R.  T.  C.  3,  197).  White  amorphous  powder, 
insol.  water,  v.  sol.  alcohol,  ether,  benzene,  and 
chloioforni.  Poisonous.  Gives  the  alkaloidal  re- 
actions. HoSO,  forms  a  reddish-violet  colour, 
changed  by  a  drop  of  HNO,  to  an  intense  blue. 
Nitric  acid  gives  a  green  colour  changing  to 
brown.— B'  ,H  ,PtCl„:  turned  blue  by  H.,SO,. 

NAPHTHA  V.  Petkoleum. 

(3)-NAPHTH-ACRIDINE  C.H.jN  i.e. 
,CH. 

C,oH/  I    '>C,„H,.  [210°].  Formed  by  the  action 
xjj  / 

of  methylal,  and  HCl  upon  (5)-naphthyl-amine 
(Ueud,  J.pr.  [2J  34,  160;  35,  317).  Long,  straw- 
yellow,  needles,  v.  sol.  alcohol,  v.  si.  sol.  ether. 
The  alcoiiolic  solution  fluoresces  dark-blue. 

Nitrate  B'HNO., :  small  needles. 

Picrate  B'0,.H,(NO.,),,UH  :  amorphous. 

Derivative,  v.  Puknyl-naphthackidine. 

NAPHTHALDEHYDE  v.  Naputhoio  alde- 
uvDi:. 

NAPHTHALENE  C,„H,.  Naphthalin.  Mol. 
w.  128.  [80-2°]  (Keissert,  B.  23,  2243)  ;  [80°] 
(Landolt,  Z.  P.  C.  4,  349)  ;  [79-5°]  (Vohl) ;  |79°] 
(Lessen  a.  Zander,  A.  225,  111)  ;  [80-06°]  (Mills, 
P.  M.  [5]  14,  27).    (218^)  at  700  mm.  (Vohl,  J. 
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2)r.  102,  29 ;  Crafts,  Bl.  [2]  39,  282) ;  (217°) 
at  740  mm.  S.G.  J5  1-152  (V.)  ;  4  1-145 
(Schroder,  B.  12,  1613).  S.G.  (liquid)  1^  -it78 
(Kopp,  A.  95,  3-i9)  ;  -982  (L.  a.  Z.).  H.C.v. 
l,232,400.H.C.p.  1,233,600  (Stohmann) ;  1,245,000 
(Berthelot  a.  Vieille,  Bl.  [2]  47,  803) ;  1242000 
(Berthelot,  A.  Ch.  [6]  13,  302,  320).  H.F. 
-  17,600  (Stohmann,  Kleber,  a.  Langbein,  •/.  pr. 
[2]  40,  90) ;  -29,000  (Berthelot  a.  Vieille,  A.  Ch. 
[0]  10,  442)  ;  -42,000  (von  llechenberg).  S.V. 
149-2  (L.  a.  Z.)  ;  148  (Lossen,  A.  254,  53) ; 
145-46  (Ramsay);  S.V.S.  130  01  (Schiff).  Rqo 
74-12  in  a  0-00  p.c.  alcoholic  solution  (Kanonni- 
koff)  ;  71-78  (Nasini  a.  Bernheimer,  O.  14,  153  ; 
15,  93).  S.  (toluene)  32  at  16-5°  ;  S.  (alcohol) 
5-29  at  15°  (Biechi,  B.  12,  1978).  Its  absorp- 
tion in  the  ultra-violet  spectrum  has  been  studied 
by  Hartley  (C.  J.  39,  161). 

Occzirrence.— In  petroleum  from  Rangoon 
(Warren  a.  Storer,  Mem.  Amcr.  Acad.  9,  -208). 
In  coal-tar,  from  which  it  may  be  obtained  by 
shaking  the  fraction  180°-220°  with  aqueous 
NaOH  and  then  with  dilute  H„SO,,,  and  distilling 
the  residue  alone  or  with  steam  (Garden,  Tliom- 
son's  Annals,  15,  74  ;  Faraday.  Tr.  1826  ;  Kidd, 
B.J.  3,  186  ;  Reichenbach,  S.  61,  175  ;  68,  233). 

Formation. — 1.  A  product  of  the  passage 
through  a  red-hot  tube  of  the  vapour  of  the  fol- 

G  G 


450 


NAPHTHA^LENE. 


lowing  substances: — petroleum,  alcohol  (Reich- 
enbach,  B.  J.  12,  307),  ether,  acetic  acid,  essential 
oils,  toluene  (Ferko,  B.  20,  GGO),  xylene, i^-cumene, 
a  mixture  of  ethylene  with  benzene,  with  styrene, 
with  anthracene  or  with  chrysene  (Berthelot,  Bl. 
[2]  6,  272,  279),  ethylene  alone,  acetylene,  a  mix- 
ture of  benzene  and  acetylene  (Berthelot,  Bl.  [2] 
7,  218,  278,  30(5),  oil  of  turpentine  (Schulz,  B.  9, 
648),  wood-tar  (Letney  a.  Atherberg,  B.  11,  1210, 
1222). — 2.  By  passing  over  red-hot  quicklime  the 
vapour  of  the  bromide  of  phenyl-butylene  derived 
from  benzyl  bromide,  allyl  iodide  and  sodium 
(Aronheim,  B.  6,  67  ;  A.  171,  233).— 3.  By  pass- 
ing the  vapour  of  isobutyl-benzene  over  heated 
lead  oxide  (Wreden  a.  Znatovitch,  B.  9,  1606). — 
4.  By  distilling  colophony  and  gum-benzoin  with 
zinc-dust  (Ciamician,  B.  11,  269). — 5.  By  heating 
dimethyl-aniline  (1  pt.)  with  bromine  (1  pt.)  at 
115°  (ijrunner  a.  Brandenburg,  B.  11,  697).— 

6.  By  oxidising  pyrenic  acid  and  distilling  the 
resulting  naphthalene  tetra-carboxylic  acid  with 
slaked  hme  (Bamberger  a.  PhiHp,  B.  19,1999).— 

7.  By  hydrolysis  of  its  sulphonic  acids  :  this 
takes  place  when  superheated  steam  is  passed 
through  a  solution  of  naphthalene  (/3) -sulphonic 
acid  in  dilute  H.^SO^  at  135°  (Armstrong  a.  Miller, 
C.     45,  148). 

Synthesis. — By  dry  distillation  of  the  silver 
salt   of  tetra-hydro-naphihalene  di-carboxylic 

,CK,.CH(CO,H) 
acid  C.H/        I  which  acid  is  formed 

\CH.,.CH(CO,H) 

CH  Br 

by  the  action  of  o-xylylene  bromide  ^J^^'^qj^'j^j. 

on  di  -  sodio  -  ethane  tetra  -  carboxylic  -  ether 
C2Na2(CO^,Et),,  and  boiling  the  product  with  alco- 
holic KOH.  Naphthalene  is  also  formed  by  pass- 
ing the  tetra-hydio-naphtlialene  di-carboxylic 
acid  through  a  red-hot  tube  (Baeyer  a.  Perkin, 
B.  17,  448)  {v.  Naphthol  and  Naphthalene 
DERIVATIVES,  Constitution  of). 

Purification. — Commercial  naphthalene  may 
be  purified  by  sublimation.  It  may  also  be 
purified  by  repeatedly  heating  with  a  little 
H,,SO^  (best  with  MnO.,)  at  180°  and  distilling 
with  steam  (Stenhouse  a.  Groves,  B.  9,  683). 

Properties. — Monoclinic  tables,  insol.  cold, 
almost  insol.  hot,  water,  v.  sol.  alcohol,  ether, 
fatty  and  essential  oils,  and  HOAc.  Volatile 
with  steam  ;  1  pt.  distilling  over  with  about  570 
pts.  of  water  (Naumann,  B.  4,  646;  10,  2014, 
2100;  11,33).  Burns  with  smoky  flame.  Boil- 
ing naphthalene  dissolves  S,  P,  and  the  sul- 
phides of  As,  Sb,  and  Sn ;  it  also  dissolves  indigo, 
iodine,  HgCl^,  Hgl^,  and  As.^Oj. 

Reactions. — 1.  Chlorine  forms  derivatives  by 
substitution  and  by  addition  (Laurent,  A.  Ch. 
49,  218  ;  52,  275 ;  69,  214).— 2.  Bromine  forms 
derivatives  by  substitution.  —  3.  Nitric  acid 
forms  nitro-  and  di-nitro-naphthalene. — 4.  The 
vapour  of  aqiia  regia  in  the  cold  forms  CioHjClj 
and  C,„H,Cl5  (Bunge,  B.  4,  289).— 5.  Phosgene 
has  no  action  (Berthelot,  Bl.  [2]  13,  301).- 6. 
The  vapour  passed  through  a  red-hot  tube  yields 
carbon,  methane  (Kletzinsky,  J.  1865,  561),  and 
dinaphthyl  (Ferko,  B.  20,  662).  When  passed 
through  a  red-hot  tube  together  with  hydrogen 
it  is  mainly  unaltered,  but  yields  some  acetylene 
and  benzene  (Berthelot,  Bl.  [2]  6,  281).  When 
passed  together  with  acetylene  through  a  red- 
hot  tube  it  yields  much  anthracene.   At  a  white 


heat  it  reacts  with  benzene  forming  anthracenfl 
(Berthelot).  When  passed  through  a  red-not 
tube  containing  charcoal  it  yields  some  di- 
naphthyl. When  passed  with  ethylene  through 
a  red-hot  tube  it  yields  acenaphthene,  phen- 
anthrene,  and  dinajjlithyl  (Ferko,  B.  20,  662). — 
7.  Saturated  HIAq  at  280°  yields  the  dihydride 
C,„H|„,  and  finally  ethyl  and  di-ethvl-benzene 
and  decane  (Berthelot,  J.  1867,  709).  When 
heated  with  cone.  HIAq  and  red  phosphorus 
the  products  are  naphthalene  hexahydride,  and 
oily  C,„H,8  (173°-180°)  and  C,„H,„  (153°-158°) 
(Wreden,  A.  187,  164).— 8.  Boiling  aqueous 
KMnOj  oxidises  it  to  phthalic  acid.  Aqueous 
KjCrjOj  and  H^SO^  yield  phthalic  acid  and  di- 
naphthyl (Lessen,  A.  144,  71).  Dilute  HNO,  at 
130°  also  yields  phthalic  acid  (Beilstein  a.  Kur- 
batow,  A.  202,  215).  A  mixture  of  CrO,  and 
HOAc  oxidises  it  to  naphthoquinone.  Oxidation 
with  MnOj  and  H^SO^  yields  dinaphthyl  and  a 
resinous  acid  CoH^O^,  which  forms  the  amor- 
phous salts  Ph,A"'2,  PbHA'",  and  Ag,HA"' 
(Lossen). — 9.  KCIO.,  and  H,SOj  form  phthalic 
acid,  di-chloro-naphthalenes,  and  syrupy  chloro- 
oxy-naphthalic  acid  C,„H.C103  (Hermann,  A. 
151,  79).— 10.  CrO.Cl,  yields  di-chloro-naphtho- 
quinone. — 11.  Aqueous  hypochlorous  acid  forms 
C|,iHj(H0Cl)2  crystallising  in  prisms,  si.  sol. 
water,  converted  by  alcoholic  potash  into 
■C,„H„(OH)j  which  crystallises  in  prisms,  almost 
insol.  water,  v.  sol.  alcohol,  and  forms  an  in- 
soluble lead  compound  PLCioHjOj  (dried  at  100°) 
and  a  sulphonic  acid  which  yields  a  crystalline 
calcium  salt  CaC,„H,||S20|o  (Neuhoff,  A.  136, 
342).— 12.  When  heated  with  excess  of  AlClj  it 
forms  benzene  and  hydrides  of  naphthalene. 
At  160°  iso-dinaphthyl  is  formed  (Friedel  a. 
Crafts,  Bl.  [2]  39,  195  ;  C.  R.  100,  692).- 13. 
Methyl  chloride  in  presence  of  AlCl.,  forms  C^H,, 
[181°]  crystallising  in  plates,  v.  sol.  hot  ether, 
si.  sol.  cold  alcohol  (Bischoff,  B.  23,  1905 ;  c/. 
Liebermann,  A.  163,  122  ;  Fiirth,  B.  16,  2171). 
— 14.  Iodine  at  250°  appears  to  form  a  compound 
CjoH.jI  (Bleunard  a.  Vrau,  C.  R.  94,  534).— 15. 
On  passing  a  mixture  of  cyanogen  and  naph- 
thalene vapour  through  a  red-hot  tube  there  is 
formed  the  nitrile  of  (a) -naphthoic  acid. — 16. 
Heating  with  chloride  of  sulphur  yields  di-chloro- 
naphthalene  (Laurent,  A.  76,  298). — 17.  Nitric 
peroxide  forms  nitro-  and  di-nitro-naphthalene 
and,  at  100°,  the  compounds  C,„HjOj  [225°]  and 
C,„H,04  [131°]  (Leeds,  Am.  Ch.  2,  283).— 18. 
When  heated  with  potassium  it  forms  a  black 
powder  Ci^H^K,,  which  is  decomposed  by  water, 
yielding  KOH  and  C,„H,„  (Berthelot,  Bl.  [2]  7, 
110). — 19.  Naphthalene  (2  pts.)  fused  with  anti- 
monious  chloride  (3  pts.)  yields  on  cooling  deli- 
quescent crystals  of  (C,„HJj3SbCl3  (W.  Smith, 
C.  J.  41,  411). — 20.  Naphthalene  taken  inter- 
nally appears  in  the  urine  as  (;3)-naphthol  and 
(/3)-naphthoquinone  (Edlefsen,  C.  C.  1888, 1007). 

Combinations  with  nitro -compounds. 
—  C,„HsC,H^(N0,).,[l:3].  [53°].  Prisms  (Hepp, 
A.  215,  379).— C;„H,C„H,(N0,).[1:4].  [119°]. 
White  needles,  v.  si.  sol.  alcohol,  separated  into 
its  components  by  distillation  with  steam. — 
C,(,H,C,H,C1(N0,),,  [1:2:4].  [78°] .  Long  white 
needles  (from  alcohol),  decomposed  by  heating 
with  potash  or  aniline,  naphthalene  being  set 
free  (Willgerodt,  B.  11,  603).-  C,„H,C,H3(N02)3. 
[152°].  White  needles,  deposited  from  a  mixture 
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of  the  alcoholic  solutions  of  naphthalene  and 
tri-nitro-ben/.ene  (Hepp,  A.  215,  377).  — 
C|„H,C,H,C1(N0,)3.  ['JO"].  Flat  canary-yellow 
needles  (Liebermann  a.  Palm,  B.  8,  378).— 
C,„li,C„H,,Me(NO,),.  [01°].  Formed  by  mixing 
naphthalene  and  di-nitro-toluene  dissolved  in 
benzene  (Hepp).  —  C,„H„C,H,Me{N0,)3.  [98°]. 
Formed  from  (a)-tri-nitro-toluene  and  naphthal- 
ene in  alcoholic  solution  (Hepp).  Needles. — 
C,„H„C„H,Me(N0,)3.  [100°].  Formed  from  (;8)- 
tri-nitro-toluene  and  naphthalene.  Yellowish 
needles  (from  alcohol).  —  C„,HAH::Me(N0,)3. 
[89°].  Formed  from  (7)-tri-nitro-toluene  (H.). — 
C,„H„C,H..(NO,.),NH...  [109°].  Orange  prisms. 
C|„H„C^H3(N0.').,0H.  Yellow  needles  (Gruner, 
Z.  1808,  213)."— C,„H,C,H,(NO,):,OH.  [73^]. 
Formed  from  (/3)-tri-nitro-phenol  and  naph- 
thalene (Henriques,  A.  215,  332).  V.  e.  sol. 
alcohol.— C,„H,U,H,,(N0,)PH.  [100°].  Formed 
from  naphthalene  and  (7)-tri-nitro-phenol  (Hen- 
riques).  Golden  needles  (from  alcohol),  si.  sol. 
alcohol.— G,„H,G,HMe(NO,):,OH.  [100°].  From 
naphthalene  and  tri-nitro-o-cresol  (Nolting  a. 
Collin,  B.  17,  271).  Yellowish  needles  (from 
acetone).~G,„H,C„HMe(NO.j30H.  [127°].  From 
naphthalene  and  tri-nitro-?)i-cresol  (Nolting  a. 
Sails,  B.  15,  1802).— C,„HAH,(NO,),S.  [60°]. 
Vc  llow  needles  (from  benzene).  Formed  from 
iiaphtlialene  and  di-nitro-thiophene  (Rosenberg, 
Jl.  17,  1778).  ,. 

Picric  acid  compound 
C,„H,C„H,(N0J30II.     [149°].  Golden-yellow 
inonoclinic  needles,  sol.    alcohol,   ether,  and 
benzene.    Slowly  separated  into  its  components 
by  boiling  water. 

Naphthalene  dichloride  C,„HsCl.^.  Formed 
by  passing  chlorine  over  naphthalene.  KClOj 
and  llCl  may  also  be  used  (E.  Fischer,  B.  11, 
735,  Mil).  Oil,  miscible  with  ether,  m.  sol. 
alcohol.  Begins  slowly  to  decompose  at  40°- 
50  '  into  HCl  and  chloro-naphthalene.  Alcoholic 
potash  also  converts  it  into  chloro-naphthalene. 
Sodium  or  sodium-amalgam  at  150°  converts  it 
into  naphthalene. 

Naphthalene  tetrachloride  C|oH„Cl,.  Mol. 
w.  270.  [182°].  E-o  105-35  in  a  2-39  p.c. 
chloroform  solution  (Kanonnikoff).  Formed  by 
passing  a  rapid  current  of  chlorine  over  naph- 
thalene until  the  product,  after  having  become 
liipiid,  thickens  again,  when  it  is  washed  with 
ether  and  crystallised  from  benzene.  Formed 
also  by  treating  naphthalene  with  a  saturated 
solution  of  chlorine  in  CHCl,  (Grimaux,  B.  5, 
222  ;  Schwarzer,  B.  10,  379),  by  chlorinating 
na]ibthalcne  in  direct  sunlight  (Leeds  a.  Ever- 
hart,  A.  C.  J.  2,  205),  and  by  the  action  of 
KCIOj  and  HCl  on  naphthalene  (Fischer,  B.  11, 
i.i.>).  Large  monoclinic  prisms,  insol.  water,  si. 
Mil.  alcohol,  m.  sol.  ether,  v.  sol.  benzene  and 
petroleum.  Sublimes  at  225°-230°.  Decomposed 
I'U  distillation  into  HCl  and  (o)-  and  (3)-di- 
ehloro-naphthalenes  (Krafft  a.Becker,  B.9, 1088). 
.Mcoholic  potash  forms  (a)-  and  some  (i)-di- 
ehloro-naphthalene  reconverted  into  naphthal- 
ene on  digesting  with  iron  (Zinin,  B.  4,  288). 
lioiling  dilute  AgNOj  slowly  converts  it  into 
0,„H,(CIO) ,  [190°J.  When  boiled  with  water  it 
yields  C,„H,C1,(0H)..,  which  crystallises  in 
I'risms  (from  ether)  [150°],  S.  3-3  at  100°,  and  is 
'leoomposed  on  distillation  with  HCl  into  water, 
IlCl,  and  chloro-naphthol.    Zn  and  H.SO^  re- 


duce it  to  (a)-naphthol.  It  gives  rise  to 
C,„H,Cl,(OAc),,  [131°J  and  G,„H„Cl,,(OBz),  [150°]. 

The  existence  of  an  isomeric  naphthalene 
tetra-chloride  [118°]  has  been  denied  by  Atter- 
berg  {B.  11,  1223;  cf.  Fischer,  B.  11,  735). 

Naphthalene  tri-chloro-bromide  C|„H,Cl.,Br. 
Formed  from  the  teti  achloride  and  bromine ; 
after  48  hours  the  product  is  washed  with  warm 
alcohol  and  crystallised  from  ether.  Prisms. 

Naphthalene  dihydride  C|„H,„.  [15-5°]. 
(212°).  V.l).  4-7  (calc.  4-50).  Occurs  in  heavy 
coal-tar  oil  (Berthelot,  Bl.  [2]  9,  288).  Formed 
by  heating  naphthalene  with  cone,  HIAq  for  a 
short  time  at  280"  (Berthelot),  and  by  reducing 
naphthalene  dissolved  in  isoamyl  alcohol  with 
sodium  (Bamberger  a.  Lodter,  B.  20,  3073). 
Naphthalene  dihydride  is  formed  by  distilling 
the  bromide  of  naphthalene-tetra-hydride,  or  by 
heating  it  with  alcoholic  KOH  (Graebe  a.  Guye, 
B.  10,  3032).  It  is  likewise  obtained  by  the 
action  of  sodium  on  an  alcoholic  solution  of  the 
nitrile  of  naphthoic  acid  (Bamberger  a.  Lodter, 
B.  20,  1704)  and,  as  a  by-product,  when  (/3)- 
naphthylamine  dissolved  in  isoamyl  alcohol  is 
reduced  with  sodium  (Bamberger  a.  Miiller,  B. 
21,  859). 

Properties.— Tables.  Does  not  combine  with 
picric  acid.  By  treatment  with  bromine  dis-, 
solved  in  chloroform  it  is  converted  into  the 
dibromide  C,„H|(|Br2,  which  crystallises  in  thick 
colourless  prisms,  v.  sol.  alcohol  and  ether,  and 
gives  off  HBr  on  heating  (B.  a.  L.). 

Naphthalene  dihydride  C|„H|„.  (200°). 
Formed  by  distilling  the  dihydride  of  uaphtlioio 
acid  with  soda-lime  (von  Pechmann,  B.  10,  517). 
Liquid. 

Naphthalene     tetrahydride      C,„n,,  i.e. 


aH,<rS^^■^•I^!^^-.  (205°)  at  710  mm 


S.G. 


^\CH2.CH./ 
•978.  Formed  by  heating  naphthalene  with 
HIAq  at  280°  (Berthelot),  with  PH^I  at  180° 
(Baeyer,  A.  155,  270),  or  by  adding  sodium  to 
its  solution  in  isoamyl  alcohol  (Bamberger  a. 
Kitschelt,  B.  23,  1501).  Formed  also  by  sus- 
pending the  tetrahydride  of  (a)-naphthyl-hy- 
drazine  (1  pt.)  in  boiling  water  and  allowing  a 
solution  of  cupric  sulphate  (2  pts.)  to  drop  in 
slowly;  nitrogen  is  evolved,  and  the  naphthalene 
tetrahydride  may  be  separated  from  ppd.  cuprous 
oxide  by  steam-distillation  (Bamberger  a.  Bordt, 
B.  22,  031).  Prepared  by  heating  naphthalene 
(10  pts.)  with  HI  (9  pts.)  and  amorphous  phos- 
phorus (3  pts.)  for  8  hours  at  220°-225°;  the 
yield  is  good  (8  pts.)  (Graebe  a.  Guye,  B.  10, 
3028;  cf.  Graebe,  B.  5,  078). 

Properties. — Oil,  slowly  turning  brown  in  air. 
Smells  like  naphthalene.  Its  solution  in  chloro- 
form absorbs  bromine,  giving  off  HBr.  It  imme- 
diately decolourises  an  acid  solution  of  KMnO^, 
and  is  oxidised  to  CsH^(CO.,H).CH,.CH,.CO,H 
(Bamberger).  The  compound  obtained  by  Baeyer 
and  by  Graebe  yielded  phthalic  acid  on  oxida- 
tion by  KMnO,  and  may  perhaps  not  be  identical 
with  Bamberger's  tetrahydride.  When  passed 
through  a  red-hot  tube  it  is  resolved  into  naph- 
thalene and  hydrogen. 

Naphthalene  hexahydride  C,„H|,.  Hexa- 
hydronaj)hthalcne.  (200-)  (G.  a.  G.)  ;  (205°  at 
704  mm.)  (A.).  S.G.  %  -9419.  C.E.  (0=-2G-3") 
000817  (Lessen  a.  Zander,^.  225,  112).  B-o 
71-15  (Nasini  a.  Bernheimer,  G.  15,  93).  S.V. 
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171-2  (Lossen,  A.  254,  53).  Formed  by  heaHng 
naphtlialcne  with  cone.  HIAq  and  phosphorus 
(Wicdcii  a.  Ziiatovitch,  JB.  9,  278,  1606;  A.  187, 
104).  Prepared  by  heating  naphthalene  (67  pts.) 
with  HI  (100  pts.)  and  amorphous  phosphorus 
(30  pts.)  for  10  hours  at  240°- 250'^  (Graebe  a. 
Guye,  13.  16,  3031) ;  or  by  heating  naphthalene 
(10  g.),  amorphous  phosphorus  (3  g.),  and  HIAq 
(9  g.,  boiling  at  127°)  at  235°  for  7|  hours 
(Agrestini,  G.  12,  495).  Liquid,  which  absorbs 
oxygen  from  the  air.  Does  not  combine  with 
picric  acid.  Keacts  with  bromine,  giving  off 
HBr,  and  forming  a  product  which  is  converted 
by  alcoholic  potash  into  C,,,H;,Br  (270°). 

Naphthalene  octohydride  C,„H,5.  (185°- 
190°).  S.G.  2  -910  ;  'f  -892.  Formed  by  heat- 
ing naphthalene  (5  g.)  with  HIAq  (9  g.  of  S.G. 
1-7)  and  red  phosphorus  for  15  hours  at  260° 
(Guye,  Bn.  2, 138).  Liquid,  smelling  like  oil  of 
turpentine.    Absorbs  oxygen  from  the  air. 

References. — Tbi-amido-,     Amyl-,  Bromo-, 

BitOMO-IODO-,  BUOMO-NITRO-,  ChLORO-,  ChLORO- 
NITKO-,  lODO-,  loDO-NITRO-,  NiTRO-,  Dl-OXY-,  Me- 

THYL-,  Ethyl-,  Propyl-,  Phenyl-,  and  Benzyl- 
naphthalenes.  Also  Naphthol,  Naphthylaminb. 
and  Naphthylene-hiamine. 

NAPHTHALENE,  CONSTITUTION  OF,  v. 
Dictionary  of  Applied  Chemistry. 

NAPHTHALENE  ALDEHYDE  v.  Naphthoic 
aldehyde. 

NAPHTHALENE-DIAMINEv.Naphthylene- 

diamine. 

NAPHTHALENE-ARSONIC  acid  v.  Organic 
compounds  of  Arsenic. 

NAPHTHALENE-AZO-  compounds  v.  Azo- 
COMPODNDS  and  Dis-yLo-  compounds. 

NAPHTHALENE  CARBOXYLIC  ACID  v. 
Naphthoic  acid. 

Naphtlixlene  Pen-dicarboxylic  acid  C,  JIsO^ 
i.e.  C,„H^(CO„H).,  [1:1'].  Naphthalic  acid.  '  Mol. 
w.  216.  [266°].' 

Formation. — 1.  By  oxidising  acenaphthene 
with  K„Cr,,0,  and  B.,SO,  or  HOAc  (Behr  a. 
Dorp,  B.  6,  862 ;  A.  172,  2G6 ;  Anselm,  B.  22, 
869).  —  2.  By  oxidising  pyrene-ketone  with 
KMnO,  (Bamberger  a.  Philip,  B.  19,  3040).-  3. 
By  saponification  of  itssemi-niti'ileC|„H5Cy.G0._,H 
which  is  formed  by  the  action  of  cuprous  cyanide 
upondiazotised^Jcri-amido-naphthoic  acid  (Bam- 
berger a.  Philip,  B.  20,  248).— 4.  By  oxidising 
di-MO-oxy-acenaphthene  with  alkaline  KMnO^ 
(Ewan  a.  Cohen,  C.  J.  55,  580). 

Properties. — Long  silky  hair-like  needles 
(from  alcohol) ;  almost  insol.  water,  si.  sol. 
ether.  Split  up  into  water  and  its  anhydride 
by  heating  alone  at  145°,  by  boiling  v/ith  HOAc, 
or  even  by  exposure  over  H..SO4  (Blumenthal, 
B.  7,  1092).  Distillation  with  lime  yields  naph- 
thalene. Yields  a  fluorescein  on  heating  with 
resorcin. 

Salts.— (NH,).,A"EtOH.  Plates  (from  al- 
cohol).—Na,A".—K„A"EtOH.  Plates.— BaA"aq : 
sparingly  soluble  white  silvery  plates — CaA"aq. 
— Al2A"3aq. 

.   Di-methyl  ether  Me^k".  [103°]. 

Anhydride     C,„H„<;^°>0.  [266°]. 

Needles  (from  alcohol) ;  si.  sol.  alcohol  and 
benzene.    Not  attacked  by  boiling  HNO3. 

Imide  C,„H,<^Q>NH.      [above  280°]. 


Formed  by  boiling  the  acid  or  its  anhydride  with 
aqueous  ammonia.  White  needles.  Sol.  warm 
KOHAq.  When  AgNO^  is  added  to  its  solution 
in  alcoholic  NH^  there  is  formed  a  crystalline 
pp.  AgA,H„N30,. 

Naphthalene  dicarboxylic  acid  C,„Hs(CO^H).,. 
[255°].  Formed  by  reducing  di-oxy-naphthal- 
ene  dicarboxylic  acid  [162°]  with  HIAq  and 
amorphous  phosphorus  (Claus  a.  Meixner,  /.  pr. 
[2]  37,  8).  Flocculent  pp.,  insol.  water  and 
ether,  sol.  alcohol.  Yields  naphthalene  on  dis- 
tillation with  lime. — PbA"  :  greyish-white  pp. 

Naphthalene  '  o  '-dicarboxylic  acid 
C,oH,(CO,H),  [2:2'].  Obtained  by  digesting  its 
nitrile  with  HClAq  at  200°  (Ebert  a.  Merz,  B.  9, 
606).  Long  needles  (from  alcohol).  Melts  far 
above  300°.  V.  si.  sol.  boiling  benzene,  toluene, 
and  HOAc,  m.  sol.  boiling  alcohol.  Yields  naph- 
thalene on  distillation  with  lime.  —  CaA"4aq: 
minute  needles,  si.  sol.  water. — Ag.,A". 

Nitrile  C,„B.,(m)^.  [268°].  '  Formed  by 
distilling  naphthalene  (a)-disulphonic  acid  with 
potassium  cyanide.  White  needles  (by  subli- 
mation), m.  sol.  boiling  alcohol. 

Naphthalene  '  ;8  '-dicarboxylic  acid 
C|„H5(C0oH).,  [2:3'].  Obtained  in  the  same  way  as 
the  '  o '-isomeride,  from  naphthalene '/S'-disul- 
phonic  acid  (E.  a.  M.).  Short  needles  (from 
alcohol).  Melts  far  above  300°.  Almost  insol. 
boiling  benzene,  toluene,  and  IJOAc,  m.  sol. 
boiling  alcohol. — K2A"  |aq  :  tufts  of  needles,  v. 
e.  sol.  water. — CaA"33aq:  minute  needles, 
almost  insol.  water. — Ag.^". 

Nitrile  C,„B.^(C^).,.  [297°].  Long  needles 
(from  HOAc).  Almost  insol.  boiling  ether,  al- 
cohol, and  benzene. 

Naphthalene  (7)-diearboxylic  acid 
C||,Hg(CO.,H),,.  Obtained  from  its  nitrile,  which 
is  formed  by  distilling  with  KCy  potassium 
bromo-naphthalene  sulphonate  (obtained  by 
sulphonating  (o)-bromo-naphthalene)  (Darm- 
stadter  a.  Wichelhaus,  A.  152,  309 ;  Z.  [2]  5, 
571).  Small  needles,  v.  sol.  alcohol,  insol. 
boiling  water. — BaA"  2aq  :  crystalline  grains. 

Nitrile  C,„K^{CN).,.  [204°].  Thin  needles, 
si.  sol.  alcohol  and  ether. 

Naphthalene  (5)-dicarboxylic  acid.  Nitrile 
C|„H„(CN).,.  [236°].  Obtained  by  distilling  potas- 
sium bromo-naphthalene  (o)-sulphonic  acid  with 
KCy  (D.  a.  W.).    Needles,  v.  sol.  alcohol. 

Naphthalene  (6)-dicarboxylic  acid.  Nitrile 
C,„H^(CN).,.  [170°].  Obtained  by  distiUing  potas- 
sium bromo-naphthalene  (jS)-sulphonate  with 
KCy  (D.  a.  W.).    Small  needles,  v.  sol.  alcohol 

Naphthalene  tri-carboxylic  acid 
C,oH5(CO.^H)3.    Obtained  by  quickly  heating  the 
tetra-carboxylic  acid  to  200°-250°  (Bamberger 
a.  Phihp,  B.  19,  3037). 

Naphthalene  tetra-carboxylic  acid  C,,HsO|, 
i.e.  C|oH^(CO,H)^  [1:1':4:4'].  Formed  by  oxidis- 
ing pyrenic  acid  with  dilute  KMnOj  (Bamberger 
a.  Philip,  B.  19,  1998  ;  20,  368 ;  A.  240,  182). 
Colourless  glistening  plates  or  needles  ;  m.  sol. 
hot  HOAc  and  water,  v.  si.  sol.  alcohol  and 
benzene.  Not  attacked  by  HNO.,  even  at  160'. 
Yields  naphthalene  on  distillation  with  lime. 
— BajA'"  (dried  at  130°).— Ag^A''. 

Anhydride  G^oB.^  (•vco/'^)^"  ^o''^^^ 
by  heating  the  acid  at  150°- 170°  (Bamberger  a. 
Philip,  B.  19,  3037).    Needles  (from  HOAc). 
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Sublimes  .above  300°.  Gives  a  fluorescein  when 
heated  with  resorcin. 

Imide    C,„H^(<;^Q>NH^.    Formed  by 

treating  the  anhydride  with  NH^Aq.  Needles 
and  prisms.  Sublimes  in  needles  above  270'^. 
V.  si.  sol.  alcohol,  ether,  and  benzene.  Aqueous 
NaOH  colours  it  yellow  (forming  the  Na  salt), 
without  dissolving  it;  on  adding  acids  it  turns 
white  again. 

Naphthalene  dihydride  dicarboxylic  acid 
C|„H„(C()._,H),„  DUiydronai>]it  Italic  acid. 
Formed  by  reducing  naphthalic  acid  with 
sodium-amalgam  (Anselm,  B.  22,  859).  Colour- 
less crystalline  solid,  v.  sol.  warm  alcohol,  si. 
sol.  ether  and  water.  Eeduces  alkaline  KMnO^. 
It  turns  yellow  at  1.50°-1G0^  froths  at  199°,  and 
changes  to  the  anhydride,  but  is  not  melted  at 
275°. 

Naphthalene  tetrahydride  dicarboxylic  acid 

c«H.<c2::cS(cS:Hi>-  ^199°^-  wi^^" 

alcoholic  solution  of  ethane  tetra-carboxylic 
etlier  C,H,,(CO,Et).,  (1  mol.)  and  NaOEt  (2  mols.) 
is  heated  at  130°  with  di-w-bromo-o-xylene 
C|,H,(CHJ3r).^  (1  mol.)  there  is  formed  naph- 
thalene    tetrahydride    tetracarboxylic  ether 

C,jH,<^Q^'-'^,|^Q-||ij|-^ ;  and  when  this  is  sapo- 
nified with  alcoholic  potash  it  loses  CO^  (2  mols.) 
yielding  the  dicarboxylic  acid.  The  yield  is 
70  p.c.  of  the  theoretical  (Baeyer  a.  Perkin,  B. 
17,418;  C.  J.  53,  11).  Minute  tables,  si.  sol. 
cold,  m.  sol  hot,  water ;  v.  sol.  chloroform,  al- 
cohol, other,  and  acetone.  Splits  up  at  its  melt- 
ing-point into  11.0  and  its  anhydride.  On  pass- 
ing tlu'ougha  rod-hot  tube  it  yields  naphthalene. 
-  Ag  A":  white  crystalline  pp.  which  yields  the 
anhydride  and  naphthalene  on  dry  distillation. 

/CHj.CH.CO. 

Anhydride  C^B./        \  >0.  [184°]. 

\CH„.CH.CO/ 
Four-sided  prisms  (from  ether)  or  noodles  (by 
siil)linuition) ;  si.  sol.  ether,  m.  sol.  alcohol  and 
chliudform,  insol.  cold  water.    Slowly  re-con- 
vcrli  d  into  the  acid  by  hot  water. 

Naphthalene  tetra-hydride  tetra-carboxylic 
acid    C.H.<CH,.C(CO,H),-^_  Tctrahydro. 

n<iphtlmlcHc  tetracarboxylic  acid.  The  ether  is 
formed  by  heating  an  alcoholic  solution  of  sodio- 
oliloro-malonic  ether  GNaCl(CO.Et).,  (2  mols.) 
with  o-xylvlone  bromide  (1  mol.),  reducing  the 
resulting  C,H,(CH,.CCi(C0.,Et)2),  by  means  of 
zinc-dust  and  HOAc  to  o-xylylene-di-malonic 
ctber  CJl,(CH...CH(CO.,Et)„)„,  and  treating  the 
sodiiun  derivative  C„H,(CH.,.CNa(C02Et),).  with 
an  cthoroal  solution  of  iodine  (Baeyer  a.  Perkin, 
jun.,  B.  17,  448).  Tlie  ether  may  also  be  obtained 
from  C„H,(CHJjr).,,  sodium  ethylate  and 
C.lL(COEt),  {v.  supra).  The  free  acid,  which 
may  bo  obtained  by  careful  saponification  of  the 
other  with  alcoholic  potash,  is  a  syrup  which 
sidits  up  at  185°  into  CO.,  and  the  dicarboxylic 
acid  described  above. 

Reference. — Bromo-n.^phtualene  dicakboxt- 

WO  ACID. 

DI-NAPHTHALENE  OXIDE  v.  Din^iphthyl- 

ENT.  OXIliK. 

NAPHTHALENE  DI-OXIM  v.  Di-oxim  of 
Naputuoquunone. 


NAPHTHALENE  -  DIPHENYL  AZ.^MMO- 
NIUM  HYDKATE  v.  Azamjkinicm  (umpuuni.s. 
NAPHTHALENE      PHOSPHINIC  ACID 

C,„H,.P(0H)2.  NaphtJiijl-phospliorous  acid. 
[120°].  S.G.  1-377  (Schroder,  B.  12,  5(14). 
Formed  by  the  action  of  water  on  its  chloride. 
Aggregates  of  small  needles,  si.  sol.  cold  water, 
almost  insol.  HClAii.  Melts  under  water,  lie- 
duces  silver  solution.  It  is  accompanied  by  an 
acid  (C,„H,).,r0.0H  [204°]  which  is  insol.  water. 

Chloride  C,„\l,l'CL.  (above3G0°).  Porniod 
by  heating  mercuric  dinaphthyl  Hg(0|„H,).,  v.ith 
PCI,  at  190°  for  several  hours  (Kelbe,  B.  0,  1051 ; 
11,  1499).  Liquid.  Combines  with  chlorine 
forming  C,„H,PC1,. 

NAPHTHALENE  PHOSPHONIC  ACID 
C,(,H-.P0(0H),.  [190°].  S.G.  1-440.  Formed 
by  the  action  of  water  on  its  tetrachloride 
(Kelbe).  Long  needles,  v.  sol.  hot,  si.  sol.  cold, 
water.  When  strongly  heated  it  decomposes, 
with  separation  of  cai  bon,  into  naphthalene  and 
metaphosphoric  acid. — Ag.^A" :  white  pp. 

Chloride  C|„H.PC1,.  Formed  from  the 
compound  C|„H-PC1„  and  chlorine. 

NAPHTHALENE-STYRENE    v.  Naphthyl- 

ETHYLENE. 

NAPHTHALENE     (a)-SDLPHINIC  ACID 

C|(,H,SO,H.  Formed  by  digesting  a  solution  of 
the  chloride  of  naphthalene  (o)-sulphonic  acid 
in  ether  with  sodium  amalgam  (Gessner,  B.  0, 
1500;  c/.  Otto  a.  Morics,  B.  6,  800).  While 
scales,  V.  sol.  water,  si.  sol.  HClAq,  m.  sol.  alco- 
hol, si.  sol.  ether.  Decomposed  by  IICIAq  at 
180°  into  uajjlithaleno  and  SO.^. 

Salts. — KA'  ^,aq :  glistening  scales. 
—  BaA'ol^aq.    Slender  needles.    S.  -5  at  14°; 
2  at  100°.— PbA'.^  aq  :  long  branched  needles. 
— AgA'.  Soluble  plates,  not  decomposed  at  200°. 

Naphthalene  (/3)-sulphinic  acid  C,||H,.SO,jH. 
[105°].  Formed  in  the  same  way  as  the  pre- 
ceding isomeride  from  naphthalene  (0)-sul- 
phonic  acid,  and  ppd.  by  adding  HCl  to  a  solution 
of  the  Na  salt  as  a  white  crystalline  powder,  m. 
sol.  alcohol,  ether,  and  water,  almost  insol. 
HClAq.  Readily  decomposed  by  HCIAii  at  150° 
into  naphthalene  and  SO.^. 

Salts. — KA'iaq:  scales. — BaA'„ :  glistening 
needles.  S.4-7atl5°;  6-25  at  100°.^CaA',3a(i: 
white  crystalline  solid,  v.  sol.  water  and  alcohol. — 
MgA'2  6aq  :  scales,  more  sol.  alcohol  than  water. 

References. — Buomo-  and  CnLouo-NAPirriiAL- 

ENE  SDLPIIONIC  ACID. 

NAPHTHALENE    (a)-SULPHONIC  ACID 

C,„H,.SO,H.  Formed,  together  with  the  (B)- 
isomeride,  by  dissolving  naphthalene  in  H.,SO|. 
At  160°-170°  the  chief  product  is  the  (/3)-kcid, 
but  at  80°-100°  the  product  consists  mainly  of 
the  (a)-acid  (Merz  a.  Weith,  B.  3,  195  ;  cf.  Fara- 
day, P.  7,  104;  Berzelius,  P.  44,  377  ;  Liebig  a. 
Wohler,  P.  24,  169  ;  A.  37,  197).  Naphthalene 
is  converted  by  C1.S0;,H  (1  mol.)  into  a  mixture 
of  the  (a)-  and  (/3)-  sulphonic  acids  (Armstrong, 
C.  J.  24,  173).  It  may  be  separated  from  t)ie 
(j8) -isomeride  by  means  of  the  calcium  or  lead 
salts.  Crystalline  and  deliquescent,  v.  e.  sol. 
water,  sol.  alcohol,  si.  sol.  ether.  Partially  con- 
verted into  the  (;8)-isomeride  by  heating  with 
H^SOj  at  100°,  more  completely  at  higher  tem- 
peratures. Decomposed  into  naphthalene  and 
H  .SO,  by  heating  with  HClAq  at  200°.  Oxidised 
I  by  KMnOj  in  acid  solution  to  phthalic  acid  (Beil- 
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steiu  a.  Kurbatoff,  C.  C.  1881,  359  ;  A.  202,  216). 
Alkaline  KMnO^  yields  C,H,(CO,H).CO.CO,H 
(Henriques,  B.  21,  1607)  and  phthalio  acid. 
Bromine  forms  dibromo-naphthalene  and  bromo- 
napbthalene  sulphonic  acid. 

Salts.- KA' :^aq.  Plates  (from  alcohol). 
S.  7-7  at  11°.— CaA'.,2aq.  Plates  (slowly  decom- 
posed at  80°).  S.  6"  at  ll°.-  BaA'„aq.  Plates. 
S.  1-15  at  10°  (M.);  1-13  at  15'^;  4-76  at  100° 
(Kegnault,  J.  pr.  12,  99).— PbA'^Saq.  Plates. 
S.  3-7  at  10°.— Pb.OA',.— AgA'.   S.  10-3  at  10°. 

Ethyl  ether  EtA'.  Formed  by  boiling  the 
chloride  (1  mol.)  with  alcohol  (2  mols.)  (Kim- 
berly,  A.  114,  133).  Viscid  liquid,  which  slowly 
solidifies.  Insol.  water,  miscible  with  alcohol 
and  ether.  Decomposed  on  distillation,  giving 
off  SO,  and  naphthalene.  Aqueous  or  alcoholic 
potash  merely  saponifies  it.  Water  at  150°  i 
resolves  it  into  alcohol,  naphthalene,  and  H.,SO^.  ' 
Converted  by  PCI5  at  160°  into  {a)-chloro- 
naphthalene  and  SOCU  (Carius,  A.  114,  145).  | 

Chloride  C,„H;.S02Ch  [60°].  Ghstening 
plates  (from  ether),  v.  sol.  ether,  CS„,  and 
benzene  (Maikopar,  Z.  18G9,  710;  Kimberly, 
A.  114,  129).  On  passing  chlorine  into  a  solu- 
tion in  CS.,  there  is  formed  the  tetrachloride 
C,„H,Cl,.Sd,Cl,  a  thick  liquid,  sol.  CS,„  chloro- 
form, benzene,  and  ether,  and  converted  by  alco- 
holic potash  into  di-chloro-naphthalene  sul- 
phonic chloride  (Widmann,  B.  12,  2228). 

Amide  C,„H;.SO,NH,.  [150°].  Prepared 
by  warming  the  chloride  with  cone.  NH,Aq. 
Sol.  water,  v.  sol.  alcohol  and  ether.  Its  alco- 
holic solution  gives  with  AgNOj  a  crystalline 
pp.  C|„H7.S02NHAg,  V.  sol.  alcohol  and  ether, 
quickly  blackening  in  light. 

Bcmor/l  derivative  of  the  amide 
C,„H,.SO,NHBz.  [195°].  Formed  by  heating 
the  amide  with  BzCl  (Kimberly).  Minute  four- 
sided  prisms  (from  alcohol)  (Wolkoff,  Z.  1871, 
422  ;  B.  5,  142).  Insol.  water,  m.  sol.  alcohol 
and  ether.  Decomposed  by  boiling  KOHAq  into 
J)enzoic  acid,  NH^,  and  naphthalene  sulphonic 
acid.  PCI,  converts  it  into  C|„H,.SO,.N:CCl.C„Hj, 
which  crystallises  from  ether  in  large  four-sided 
plates  [94°]  and  is  re-converted  by  boiling  water 
or  alcohol  into  C,„H,.SO.,.NH.COC  H„  and 
by  ammonium  carbonate  into  crystalline 
C,„H,.SO,.N:C(NH.,)0,H,.  Behaves  like  an  acid, 
decomposing  carbonates,  and  forming  the  salts. 
— C|(|H-.SO^.NKBz  :  prisms,  v.  sol.  water  and 
alcohol.  —  CaA'2  aq  :  needles.  —  BaA'^ :  slender 
needles,  si.  sol.  water. — AgA':  minute  needles. 

yl7iiZide  CioHj.SO^.NHPh.  [112°].  Needles 
(Carleson,  Bl.  [2]  27,  360). 

(a)  .  Naphthalide  C,„H,.SO,.NHC,„H-. 
[82°].    Small  needles  (C). 

Naphthalene  (3) -sulphonic  acid  C,„H,.SO.|H. 
Produced  by  the  action  of  HjSOj  upon  phenyl 
(a)-naphthyl  ketone,  the  isomeric  change  result- 
ing from  the  heat  evolved  in  the  reaction  (Elbs 
a.  Steinike,  B.  19,  1966).  Prepared  by  heating 
naphthalene  (500  g.)  with  H,SO^  (400  g.)  for 
8  hours  at  160°  and  purifying  the  acid  by  means 
of  the  Ca  salt  (Merz  a.  Weith,  B.  3,  196).  Non- 
deliquescent  crystals.  Not  decomposed  by 
dilute  HClAq  at  200".  Split  up  into  naph- 
thalene and  H^SOj  by  distilling  with  dilute 
H.^SOj  at  135°  in  a  current  of  superheated 
steam  (Armstrong  a.  Miller,  C.  J.  45, 148).  Oxid- 
ised by  alkahne  KMnO^  to  CJI^(C02H).C0.C0,H 


(Henriques,  B.  21,  1607).  KMnO,  in  neutral  or 
acid  solution  yields  phthalic  acid  (Beilstein  a. 
Kurbatoff,  C.  C.  1881,  359  ;  A.  202,  215).  CrO_, 
and  dilute HjSOj  yield  naphthoquinone  sulphonic 
acid  (B.  a.  K.).  The  Ca  salt  yields  phthalic  acid 
on  oxidation  by  CrOj.  Bromine-water  forms 
bromo-naphthalene  sulphonic  acid. 

Salts. — KA'^aq.  Plates  (from  water)  or 
needles  (from  dilute  alcohol).  S.  6-6  at  10°.  S. 
(85  p.c.  alcohol)  -9.— CaA'j.  Plates.  S.  1-3  at 
10°.  —  BaA'„aq.  Plates.  S.  -345  at  10°.— 
PbAMiaq.    Scales.    S.  -9  at  10°. 

C/iZoride  C.oHj.SOjCl.  [76°].  Plates  ;  less 
soluble  in  ether  than  the  (a)-isomeride  (Maiko- 
par). Reduced  by  HI  to  (3)-di-naphthyl  di- 
sulphide  [139°]  (Cleve,  B.  21,  1100).  Combines 
with  chlorine  (dissolved  in  CS,)  forming  a 
tetrachloride  C,|,H,Cl4.S0i,Cl,  which  separates 
from  chloroform  in  colourless  cubes  [131°]  ;  v. 
sol.  chloroform,  CS„  and  hot  HOAc,  insol.  water 
(Widmann,  B.  12, '959).  The  tetrachloride  is 
converted  by  boiling  alcoholic  KOH  into  di- 
chloro-naphthalene  (|8) -sulphonic  acid 

Amide  C,„H,.S02NH,.  [212°]  (Cleve,  BZ.  [2] 
25,  258).  Small  thin  plates  (from  alcohol) ;  si. 
sol.  water  and  ether. 

Ethylamide  CioH^-SO^NHEt.  [82-5"j 
(Carleson,  BZ.  [2]  27,  360). 

Anilide  C,„H,.SO,NHPh.  [132°].  Needles. 

(a)  -Naphthalide  C,„H..S0„.NHC,„H,. 
[177-5°].  Needles. 

Naphthalene  tetrahydride  sulphonic  acid 
C|,|H|,.S0,n.  Formed  by  heating  naphthalene 
tetrahydride  with  H.,S0j  for  3  hours  at  40° 
(Graebe  a.  Guye,  B.'lB,  3030;  Bamberger  a. 
Kitschelt,  B.  23,  1565).  Crystals;  v.  sol.  water 
and  alcohol.  Decomposed  by  distillation  with 
dilute  H,S04  and  a  current  of  superheated  steam 
at  175°,' or  by  dilute  H^PO^  at  130°  (Friedel  a. 
Crafts,  Bl.  [2]  42,  66  ;  C.  R.  109,  95).— NaA'2aq. 
Tables;  v.  sol.  water. — BaA'22aq.  Tables;  sol. 
hot  alcohol,  si.  sol.  cold  water. 

Naphthalene  'o'-disulphonic  acid 
C,„Hs(SOaH),,  [2:2].  Formed,  together  with  about 
an  equal  quantity  of  the  (5)-isomeride  and  some 
of  the  (5)-isomeride,  by  heating  naphthalene 
(1  pt.)  with  H,S04  (5  pts.)  for  4  hours  at  160° 
(Ebert  a.  Merz,  B.  9,  592;  Armstrong,  B.  15, 
204  ;  cf.  Berzelius,  A.  Ch.  [2]  65,  290  ;  Laurent, 
Compt.  Chim.  1849,  390).  The  acids  may  be 
partially  separated  by  their  Ca  salts,  that  of  the 
(B)-  acid  crystallising  out  first,  while  that  of  the 
(a)-  acid  is  the  most  soluble.  The  potassium  salt 
of  the  (o)-  acid  is  more  soluble  than  that  of  the 
(/3)-  acid,  and  less  soluble  than  that  of  the  (5)- 
acid.  Long,  very  deliquescent  needles ;  si.  sol. 
cold  cone.  HClAq.  Gives  di-osy-naphthalene 
[186°]  on  fusion  with  KOH  (cf.  Griess,  B.  13, 
1959  ;  Dusart,  C.  R.  64,  859  ;  Darmstiidter  a. 
Wichelhaus,  A.  152,  306).  Water  at  200°  splits 
it  up  into  naphthalene  and  H,SOj.  Fusion  with 
NaOH  forms  (8)-naphtliol  (S)-sulphonic  acid 
C,„H,(OH)SO,H  (Weinberg,  B.  20,  2906).  PBr^ 
forms  (S)-di-bromo-naphthalene.  Yields  di- 
chloro-naphthalene  [114°]. 

Salts.  —  K,,A"  2aq.  Transparent  needles 
(from  hot  saturated  solutions).  S.  (of  K„A")  71 
at  18^. — Na,A"6aq.  Glistening  needles.  S.  (of 
Na^")  45-5' at  18°.— CaA"6aq.  S.  16  at  18°.— 
CaA"3aq  (from  a  rapidly-cooled  hot  saturated 
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solution). — CaA"2aq.  Long,  broad  needles.  S. 
l-2utl'J''. — l'bA"2aq.  Loiiv,  needles  ;  sol.  water. 

Chloride  C„,H,(S0,C1),.  [158°]  (E.  a.  M.)  ; 
riG2°]  (A.).  Obtained  by  hcatinp;  the  K  salt  with 
PCI5  at  110°.  Plates  (from  benzene),  or  needles 
(from  ether).    S.  (benzene)  1.3-3  at  14°. 

Aimdc  C,„H„(SO,,NH.,),,.  [213°].  Needles ; 
m.  sol.  hot  NH^Aq  and  alcohol. 

Naphihalene  '  6 '-disulphonic  acid 
C,„njSO,II).,.  [2:3']?  AUnost  the  sole  pro- 
duct obtained  by  heating  a  mixture  of  naphthal- 
ene (1  pt.)  and  H,,SO^  (5  pts.)  for  24  hours  at 
180°  (Ebcrt  a.  Merz).  Formed  also  from  its 
'  a  '-iiomeride  by  prolonged  heating  with 
at  180".  Somewhat  deliquescent  plates.  Gives 
(/3)-n!iphthol  '  /3  '  sulphonic  acid  and  (/3)-di-oxy- 
niiplitlialene  on  fusion  with  potash.  Yields 
C,„H„C1,  [135°]. 

S  aIts.--Na.,A"aq  :  aggregates  of  minute 
prisms.  S.  (of  Na.,A")  1-2  at  19°.— K.A".  Bushy 
groups  of  needles.  S.  5-2  at  18°.^CaA"aq.  S.  G-2 
at  18°.  When  once  dry  this  salt  dissolves  in 
water  with  great  difficulty.--  BaA"aq. — PbA"aq. 

C/tZorifZc  C,„H„(S0,C1),,.  [226°].  S.  (benz- 
ene) -45  at  14°.  Tufts  of  small  needles  or  thin 
jjlates  ;  v.  si.  sol.  HOAc  (difference  from  the  (a)- 
isomeride),  v.  sol.  benzene. 

Amide  C,„H^(SO.,NH,,),.  Small  needles,  v. 
si.  sol.  NH.,Ai|,  almost  insol.  alcohol,  ether, 
benzene,  and  toluene.    Not  melted  at  305°. 

Naphthalene  (7)-disulphonic  acid 
C,JI,(SO,H)..  [1:4'].  Formed  by  treating  naph- 
thalene (1  mol.)  with  CISO.H  (2  mols.)  below 
100°  and  also  by  sulphonating  naphthalene  with 
SO,  (Armstrong,  B.  15,  204;  Armstrong  a. 
Wynne,  C.  J.  Proc.  2,  230  ;  3,  42).  Its  Pb,  Ca, 
and  15a  salts  resemble  those  of  the  (i8)-acid, 
dissolving  very  sluggishly  in  water.  On  fusion 
with  potash  it  yields  di-oxy-naphthalene  [2(10°]. 
—  NaA"  2aq. — K.A"  2aq  :  plates,  less  soluble 
than  the  corresponding  salt  of  the  '  a  '-acid. 

Chloride  C,„H,(S0.,C1),.  [184°].  Prisms 
(from  benzene).  Yields  (7)-di-ehloro-naphthal- 
eue  [107°]  on  treatment  with  PCI,,. 

Naphthalene  (5)-disulphonic  acid 
C,„H,,(S0,H)5  [1:3'].  Also  called  (7).  Occurs  in 
small  (juantily  in  the  product  of  sulphonation  of 
naphthalene  by  H,,SO,  at  1G0°  (Armstrong,  B. 
15,  204).  Formed  by  treating  potassium  naph- 
thalene (6)-sulphonate  with  CISO^H  (Armstrong 
a.  Wynne,  C.  J.  Proc.  2,  230).~  BaA,' 4aq — 
NaA'  7aq.  Formed  also  by  heating  naphthal- 
ene (6)-sulphonic  acid  with  fuming  H.,SOj  at 
100°  (Ewer  a.  Pick,  G.  P.  45,229  [1887]';  Arm- 
strong, C.  J.  Proc.  4,  10).  Long  needles.  Gives 
dioxy-naplithalene  [135-5°]  on  fusion  with 
potash.  Yields  C,„H„C1,  [49°].  The  potassium 
salt  is  more  soluble  than  that  of  the  (a)-  or  (/3)- 
acid.  —  K.,A"aq.  —  Na..A  '  4aq.  —  BaA"  4aq.  — 
CaA"  4aq.— rbA"3?,aq.  " 

Chloride  C,„H,(S0,C1),.  [125°].  Small 
prisms  (from  benzene).  On  treatment  with 
PCI.  it  yields  di-chloro-naphthalene  [59°]. 

Naphthalene  (1,  2')-disulphcnic  acid.  Formed 
from  (a)-n;iphthylamine  disulphonic  acid  (Arm- 
strong a.  Wvnne,  C.  J.  Proc.  0,  130).  Yields 
C,J1„C1.,  [G2-'5°].— K.,A"aq. 

Chloride  [122-5°]. 

Naphthalene  (1,  3) -disulphonic  acid.  Ob- 
tained from  (1',  1,  3)  or  (2, 2',  4')  naphthylamine 
disulphonic  acid  by  eliminating  NH.^  (Armstrong 


a.  Wynne,  C.  J.  Proc.  5,  1.'.,  129).  Yields 
C,„n,Cl.,  [Gl°].-  K,A"2aq.-BaA"  4aq. 
Chloride  [137°]. 

Naphthalene  hexahydride  (a)-di-sulphonic 
acid  C|„H|._,(SO,H) ,.  Formed  liy  heating  niiph- 
thalene  hexahydride  with  H^SO,  and  SO.,,  and 
separated  from  the  (/3)-isomeride  by  means  of 
tlie  K  salt  (Agrestini,  G.  12,  495).— k„A"  (dried 
at  105').    Nodules,  sol.  alcohol. 

Naphthalene  hexahydride  (/3)-sulphonic 
acid  C,„H|._,(S03n)..  Formed  as  above.— 
K.A"  l:^aq.    Insol.  alcohol. 

Naphthalene  trisulphonic  acid  C|„H.(SO.,H), 
[2:4:2'].  Formed  from  naphthalene  and"ciSO.,H 
(Wynne,  C.  J.  Proc.  3,  14G).  Yields  C,„H.Cl3 
[194°].-Na,A"'5aq. 

Naphthalene  tetra-sulphonic  acid 
C,|,H|(S0.,H),|.  Formed  by  heating  naphthalene 
with  H.,SOj  and  P.,0,  for  three  or  four  hours  at 
2G0°  (Stcnhofer,  B.  8,  1486;  M.  3,  111).  Two 
isomeric  acids  are  formed  in  the  process,  and 
wdien  a  solution  of  their  Ba  salts  is  slowly 
evaporated  at  30°  to  35°  the  salt  of  the  acid 
here  described  crystallises  out  in  striated  prisms. 
Prisms  (containing  4aq),  v.  e.  sol.  water,  si.  sol. 
alcohol,  insol.  ether.    Decomposes  above  170°. 

Salts. — K,A"'2aq:  non-deliqueseent  needles. 
— Na^A'v  2aq  (at  100°).-Na,,A'^  lOaq  :  very  do- 
liquescent  ijrisms.  —  Ba._,A'^'  rraq  :  prisms.  — 
Pb.A'^  Gaq  :  crystalline  pp.  — Cu.A'^  12aq  :  blue 
prisms.— AgjA''  2iaq  :  very  soluble  nc«dles. 

References. — Brojio-,   Chloro-,   Iodo-  and 

NiTUO-  NAPHTIIALKNE   SULPHONIC  ACIDS. 

NAPHTHAL-FLUOBESCEiN    C.,^R,,0^  i.e. 

o<c;:S:SS)>c<c,A>^°-  ^^^^-^ 

by  heating  naphthalic  anhydride  and  rcsorcin  at 
250°  (Terrisse,  .4.  227,  136).  Yellow^  rhombic 
prisms.  Its  alkaline  solution  is  red,  with  splendid 
green  fluorescence. 

Acetyl  derivative  C._,,H|.,Ac05  [191°] 
CjjHisAcO^aq.  [120°].  Needles  (from  acetone). 
Insol.  alkalis,  but  saponified  slowly.  By  treat- 
ment with  PCI,,  it  is  converted  into  the  chloride 
C.;4H|.,0.,C1.^,  which  crystallises  in  scales,  sol. 
chloroform,  acetone,  or  glacial  acetic  acid; 
hardly  sol.  benzene,  ether,  or  alcohol. 

Naphthal-eosin  C,4H,„Br,0,.  [above  310°]. 
Formeil  by  adding  bromine  to  an  alcoholic 
solution  of  naplithal-fluorescein.  Its  alkaline 
solutions  are  orange,  with  yellow  fluorescence, 
and  dye  silk  scarlet. 

NAPHTHALIC  ACID  v.  NAPninALENE  di- 

CAIiBOXYLIC  ACID. 

NAPHTHALIDES.  Alkoyl  derivatives  of 
Naphtiivlamixf,  (17.  v.). 

NAPHTHALIDINE  SULPHONIC  ACID  v. 
(l,4')-NAPnTnyLAMiNE  sulphonic  acid. 

NAPHTHALIN  r.  NArirrnALENi:. 

(;3)-NAPHTHAMIDINE  C,„H..C(NH).NH,. 
White  crystalline  mass,  obtained  frimr  its  hyilro- 
chloride,  which  is  prepared  by  the  action  of 
alcoholic  NH.,  at  50°  to  60°  upon  (/3|-naphth- 
imido-ether  C,„H-.C(NH).OEt  (Pinner  a.  Klein, 
B.  11,  148G).— B'HCl.    [226°].  Needles. 

(a)-NAPHTHAMIDOXIM  C,|H,„N,0  i.e. 
C|„H..C(X011).NH.,.  [149°].  Obtained  by  mix- 
ing the  nitrile  of  (a)-naphthoic  acid  with  hy- 
droxylamine  hydrochloride,  Na  .CO.,,  and  ali-ohol 
(Ekstrand,  B.  20,  223).  Pla'tes  (from  dilute 
alcohol),  V.  sol.  alcohol,  insol.  ligroYn.    On  boll- 
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ing  with  Ac,0  it  yields  C,„H,.C<^  jJ^^CMe. 

[36°].   ClCO,Et  yields  C,„H,.C(NO.CO,Et).NHj. 

[111°].      COClj    forms  C,„H,.C^^g>CO. 

[189°]  (Richter,  B.  22,  2458).-B'HCl.  [160°]. 
Needles. — B'.,H2PtCl6 :  yellow  prismatic  needles. 

Acetyl  'derivative  C,„H,C(NOH).NHAc. 
[129°]  (Richter,  B.  20,  227).  White  needles, 
insol.  water,  v.  sol.  alcohol  and  ether. 

{a)-N aphthoyl  derivative  C,.,H,jN.,0.,  i.e. 
C,„H..C(NOH).NH.CO.C,„H,.  [228°].  Needles; 
almost  insol.  HClAq. 

(;8)-Naphthamidoxiin  C|„H,.C(NOH).NH.,. 
[150°].  Formed  from  (0)-naphthonitrile  and 
alcoholic  hydroxylamine  (Ekstrand).  Scales, 
decomposed  by  boiling  water.    On  heating  with 

Ac,0  it  yields  C,„H,.C<^^j;j^^CMe  [86°],  which 

is  also  formed  by  boiling  the  acetyl  derivative 
with  water.    (5)-Naphthoyl  chloride  forms  the 

corresponding    azoxim  C,„Hj<^^^^^C.C,oH,. 

[175°].    Acetic  aldehyde  yields  the  compound 

C,„H,.C<^^-^>CH.CH3  [122°]  crystallising  in 

needles.  Cyanogen  passed  into  an  alcoholic 
solution  of  (S)-naphthamidoxim  forms  the  com- 
pound C,„H,.C(NOH).NH.C(NH).CN  [119°] 
(Bruhl, B.  23, 1463) .  CI CO.,Et  in  chloroform  forms 
C,„H,.C(NO.CO.,Et).NHj  crystallising  in  needles 
[121°].    COCl,' yields  white  felted  needles  of 

C,„H,.C<^^-^>CO  [216°].    Boiling  acetoacetic 

ether  forms  C,„H,.C<^^j^^^C.CH,.C0.CH3  crys- 
tallising in  plates  [109°]. 

Salt.— B'HCl.  [178"].  Needles,  v.  sol.  water. 

Acetyl  derivative  C,„H,.C(NOH).NHAc. 
[154°].  Faintly  yellow  needles,  insol.  water,  si. 
sol.  cold  alcohol  and  ether. 

Benzoylderivative  C,„H,.C(NOH).NHBz. 
[179°].  Silky  felted  needles  (from  alcohol),  in- 
sol. water,  si.  sol.  cold  alcohol.    On  boiling  with 

water  it  yields  C,„H,.C<-^j;j°^C.C,H,.  [116°]. 

Ethyl  ether  C,„H..C(NOEt).NH,.  [75°]. 
Formed  from  (/3)-naphtbamidoxim,  NaOEt,  and 
EtI  at  100°  (Richter,  B.  20,  227  ;  22,  2455). 
Shining  felted  needles,  v.  si.  sol.  water,  v.  sol. 
alcohol,  ether,  chloroform,  and  ligroin,  sol. 
HClAq,  insol.  NaOHAq. 

NAPHTHANISOL  v.  Methyl  ether  of  Naph- 

THOL. 

NAPHTHANTHRACENE  C.gH.j  i.e. 

CsH,<gJJ;^^i;^>C,H,.     [141°].  Formed 

by  boiling  naplithanthraquinone  with  zinc-dust 
and  aqueous  NHjAq  till  the  red  colour  has  dis- 
appeared, extracting  the  residue  with  alcohol 
and  adding  HOAc  to  the  extract  (Elbs,  B.  19, 
2211).  Large  colourless  serrated  plates  with 
powerful  green-yellow  fluorescence.  May  be 
sublimed.  —  Picrate  C,„H„20,H,(NO,),OH. 
[133°].  Red  needles  (from  benzene),  decom- 
posed by  alcohol. 

NAPHTHANTHEAQUINONE  C,sH,„02  i.e. 

C„Hj<^Q>C,oH5.   [168°].    Formed  by  heating 

naphthoyl-o-benzoic  acid  with  cone.  H^SO,  (Elbs, 


-B.  19,  2209).  Glittering  deep-yellow  grains  or 
prisms,  si.  sol.  alcohol  andether,m.  sol.  acetone, 
HOAc,  and  EtOAc,  v.  sol.  chloroform  and 
benzene,  insol.  petroleum-ether.  May  be  sub- 
limed as  needles  arranged  in  leaflets.  Cone. 
H  ,SOj  forms  a  brown  solution.  Sodium-amalgam 
added  to  its  alcoholic  solution  forms  a  dark- 
violet  zone  (like  anthraquinone),  but  on  warming 
the  liquid  becomes  red  (anthraquinone  gives  a 
green  liquid).  It  does  not  combine  with  picric 
acid. 

NAPHTHAQUINOLINE  v.  Naphthoquinoi,- 

INE. 

NAPHTHAQUINONE  v.  Naphthoquinone. 

NAPHTHAZABIN  v.  Di  -  oxy  -  naphtho- 
quinone. 

(a^)-NAPHTHAZINE  Cj„H,,N,  i.e. 
CaH^<^^^'^^'^'^'^  r.TT  r.TT^^ii^r  Naphfluisc. 
[275°]. 

Formation. — 1.  By  heating  (o)-nitro-napli- 
thalene  to  redness  with  lime  (Laurent),  or 
zinc-dust  (Doerr,  B.  3,  291;  10,  772;  Klobu- 
lowski,  B.  10,  570).— 2.  By  the  action  of  (;8)- 
naphthoquinone  in  HOAc  solution  upon  naph- 
thylene  o-diamine  (Witt,  B.  19,  2795).— 3.  By 
fusing  ((8) -naphthoquinone  with  ammonium 
acetate,  the  yield  being  small  (Japp,  C.  J.  51, 
100).— 4.  By  heating  (a)-chloro-(fl)-naphthyl- 
amine  with  lime  (Cleve,  B.  20,  1991). 

Properties. — Yellow  needles;  si.  sol.  alcohol 
and  benzene,  with  pale  violet  fluorescence,  m. 
sol.  phenol  and  aniline.  Cone.  HjSO,  forms  a 
violet  solution  becoming  orange-yellow  on  dilu- 
tion, and  finally  colourless,  depositing  the  naph- 
thazine.  Bromine  in  presence  of  iodine  yields 
C.,„H5Br5Nj  melting  above  320°. 

(/3;8)  -Naphthazine 

C,H,<^f^-^-^gf^^>C,H,.  [243°]. 

Formed  by  adding  a  strongly  acid  solution  of 
diazobenzene  chloride  to  a  warm  solution  of 
(/3)3)-di-naphthylamine  (Matthes,  B.  23,  1333). 
Woolly  bunches  of  long  yellow  needles  (from  hot 
alcohol  or  hot  HOAc).  Its  solutions  in  alcohol 
and  benzene  exhibit  a  blue  fluorescence ;  its 
solution  in  HOAc  shows  green  fluorescence. 

NAPHTHENES  C„H,«.  A  class  of  hydro- 
carbon, forming  the  principal  constituents  of 
Caucasian  petroleum  ;  they  are  isomeric  with 
the  defines,  from  which  they  differ  in  behaving 
as  saturated  compounds.  They  resemble  the 
paraffins  in  yielding  by  substitution  chloro- 
derivatives,  readily  dissociated  into  hydrochloric 
acid  and  a  hydrocarbon  of  formula  CnH^n-j.  On 
oxidation  they  are  converted  into  hydrocarbons 
poorer  in  hj'drogen  and  oxj'genated  products, 
thus  resembling  naphthalene. 

As  regards  their  constitution  the  carbon 
atoms  are  arranged  in  a  closed  chain,  and  the 
determination  of  the  specific  refractive  energy  of 
the  members  of  the  series  appears  to  show  that 
they  contain  no  olefinoid  combination  of  carbon 
atoms.  They  are  probably  hexahydrides  of  the 
aromatic  hydrocarbons. 

They  also  probably  occur  in  petroleum  from 
Hanover,  Galicia,  Borislau,  and  Burmah,  but 
have  been  mistaken  by  former  observers  for  the 
defines.  They  are  also  formed  in  the  dry  dis- 
I  tillation  of  resin  (cf.  Renard,  C.  B.  95,141,  243). 
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The  following  are  the  physical  properties  of  some  of  the  members  examined: 
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Decanaphthene 

•7808 

1^438(j3 

1-4427 
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77-2 

Endecanaplithene 

• 
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1^4  8883 

l-UGG 

1^45150 

1-441 

84-2 

Dodecanaplithene 

•812 

1-45173 

1^45646 

1-44(;0G 

91-8 

Tetradccaiiaplitlieno 

• 

■8215 

i-\ms 

1^4570(; 

1^4G19 

1-4514 

1071 

Pentadecanaplithenc 

■t!2yo 

1^4C13G 

r4G01 

1-4544 

114-7 

11G°-120° 
135°-140= 
155°-1G5° 
180^-185° 
19G'-197° 
240^-241° 
246'=- 248"^ 


The  naphthencs  are  obtained  from  the  fol 
lowing  fractions  of  Caucasian  petroleum  : 

Fi  action 

Octonaphthene  CJi,^ 
Nonaphtlicne  C^iH,,  . 
Decanaphthene  C|„Hj|, 
Endecanaplithene  C,|H._,,  . 
Dodecanaphthenc  C|,H.,,  . 
Tetradecanaphtliene  C^Hog 
rcntadecanapbthene  CijHj^ 
(Markownikoff  a.  Oglobine,  A.  Ch.  [G]  2,  44G). 

Sonic  of  these  hydrocarbons  {e.g.  octonaph- 
thene and  nonaphthene)  occur  in  two  isomeric 
forms.  Octonaphthene  on  treatment  with  ILSO, 
and  HNO.|  yields  tri-nitro-)«-xylene,  and  it  is 
therefore  probably  ?/j-xyIene  hexahydride  (Mar- 
kownikolT  a.  Spady,  B.  20,  1851).  Nonaphthene 
(13G°),  S.G.  -7607  is  identical  with  pseudo- 
ciniienc  hexahydride,  for  it  yields  some  tri-nitro- 
if-cumene  on  nitration  and  <|'-cumene  sulphonic 
acid  with  excess  of  li.SO,  (Konovaloff,  C.  C. 
1887,1133;  J.  B.  22,  4,"  118).  Heptanaphthene 
C.H, ,  also  occurs  in  Caucasian  petroleum  and 
boils  at  lOl"  (Milkowsky,  Dl.  [2]  45,  182). 

Hexanaphthene  carboxylic  acid  C^H,|.CO..,H. 
Ikxahydro-benzoic  acid?  (216°).  S.G. 
•9503.  Obtained  from  the  oils  of  Baku  by  ex- 
tracting with  caustic  soda,  and  purified  by  frac- 
tional distillation  of  its  methyl  ether  (Ascliau, 
B.  23,  8G7).  Thick  colourless  oil,  smelling  like 
valeric  acid.  Not  solid  at  — 10°.  Not  attacked 
by  bromine  in  the  cold.  HNO.,  and  KMnO,  act 
slowly  upon  it.  It  slowly  expels  HCl  from 
CaCU.  Cone.  H.jSO,  dissolves  it,  and,  on  warm- 
ing, decomposes  it.  Phosphoric  acid  decomposes 
it  gradually  in  the  cold. 

Salts. — KA'.  Very  hygroscopic  eoap-like 
mass,  gradually  becoming  crystalline  ;  v.  sol. 
water  and  alcohol. — NaA'.  Flat  hygroscopic 
prisms.— CaA'.j4aq :  long  pointed  needles.  A 
saturated  solution  becomes  milky  on  heating 
and  clear  again  on  cooling. —  HaA'.^.  Large  thin 
plates,  V.  sol.  alcohol,  m.  sol.  water. — BaA'^.Taq. 
.\niorphous. — CdA'.j.  Pearly  plates,  si.  sol.  cold 
water.— AgA'.    Curdy  pp. 

Methyl  ether  MeA'.  (167°).  S.G. 
•9055.    Colourless  liquid  with  sickly  odour. 

Chloride  G^H^.COCL  (168°).  Slowly  de- 
composed by  water. 

^Hiir/t' C,H,,.CONH,.  [123-5°].  Melts  under 
water.  Extremely  thin  pearly  plates,  m.  sol. 
water,  v.  sol.  other  solvents. 

Anilidc  C^H,,.CO.NHPh.  [94°].  Long 
elastic  needles. 

NAPHTHENYL-AMIDINE  v.  Naphth.^iid- 

INE. 

NAPHTHIDINE  v.  Di-amido-pinaphthtl. 
NAPHTHIL-BENZOIN  v.  Benzoin, 


(;8)-NAPHTH-IMID0-ACETATE  C,,H,,NO, 
i.e.  C,„H,.C(NH)(OAc).  [152°].  Prepared  by 
boiling  naphth-iniido-isobutyl  ether  with  Ac._,0 
(Pinner  a.  Klein,  B.  11,  1487).    White  needles. 

()3)-NAPHTH-IMID0-IS0BUTYL  ETHER 
C„H,,NO  i.e.  C,„H,.C(NH).OC,H,.  [.38°].  Pre- 
pared by  the  action  of  gaseous  HCl  on  a  solu- 
tion of  (;8)-naplithonitrile  C,„H,.CN  in  isobutyl 
alcohol  (Pinner  a.  Klein,  B.  I'l,  1487).  Long 
white  needles. — B'HCl.  Decomposed  by  heat 
into  isobutyl  chloride  and  the  amide  of  (;8)  naph- 
thoic acid. 

(5)-NAPHTHIMID0-  ETHYL  ETHER 
C,„H,.C(NH).OEt.  Hydrochloride  B'HCI. 
Prepared  by  loading  HCl  into  an  alcoholic  solu- 
tion of  thenitrileof  (^)-naphthoic  acid  (Pinner  a. 
Klein,  B.  11,  1485).  Decomposed  by  heat  into 
EtCl  and  the  amide  of  (j8)  naphthoic  acid. 

(a)-NAPHTHINDOLE  C,.,H,jN  i.e. 

C,„H„<^^g^CH.  [175°].  Obtained  by  distil- 
ling its  carboxyiic  acid  (Schlieper,  A.  239,  229). 
Plates  (from  ligroin),  v.  sol.  alcohol,  ether,  and 
benzene,  si.  sol.  hot  water.  Colours  pine-wood, 
in  presence  of  HCl,  bluish-violet.  Its  solution 
in  acetic  acid  gives  a  red  colour  with  cone. 
HNO„  and  a  bliiish-green  pp.  on  boiling  with 
hydrogen  peroxide.  Its  picrate  crystallises  in 
nredles. — B'.,HC1.  Colourless  pp.,  got  by  adding 
HCl  to  the  solution  in  HOAc. 

On  boiling  an  alcoholic  solution  of  (a)- 
naphth indole  with  zinc-dust  and  HCl  there  is 
formed  a  hydride  which  yields  an  oxalate  melt- 
ing at  166°. 

(i8)-NaphtliindoIe  C,„H,<^g^GH.  (above 

360°)  at  760  mm. ;  (222°  i.V.  at  18  mm.). 

Fonnalion. — 1.  By  heating  ethyliclene-(/3)- 
naphthyl-hydrazine  with  ZnClj  ;  the  yield  being 
small. — 2.  By  heating  the  (/3)-naphthyl-hydraz- 
ide  of  pyruvic  sther  with  ZnCl,  at  195° ;  the 
intermediate  body  being  (/3)-naphthindole  car- 
boxylic acid  (Schlieper,  A.  236,  178). 

Proiicrties. — Yellow  oil,  v.  sol.  alcohol,  ether, 
benzene,  and  HOAc,  si.  sol.  ligroin.  Yields  a 
picrate,  crystallising  in  dark-red  needles,  and  a 
nitrosamine.  Cone.  HClAq  solidifies  the  oil. 
It  colours  pine-wood,  in  presence  of  HCl,  violet. 
Oxidising  agents  yield  a  solid  product. 

(a)-NAPHTHl'NJ)OLE   CARBOXYLIC  ACID 


CH; 


C.^H^NO^  i.e.  C,oH,<^/j^^C.CO,H.       [202  ]. 

Formed  by  the  action  of  boiling  alcoholic  potash 
upon  its  ether,  which  is  obtained  by  heating  the 
(a)-naphthyl-hydrazide  of  pyruvic  ether  with 
ZnClj  (Schlieper,  A.  239,  232).  Silvery  laminm 
(from  water),  v.  si.  sol.  hot  water,  v.  sol.  alcohol 
and  ether.  Decomposes  above  210°  into  CO^and 
(u)-naphthindole. 


458 


NArilTHlNDOLE  CARBOXYLIC  ACID. 


Ethyl  ether  EtA.'.  [170'].  I 
(S)-Naplithindole-carboxylic  acid  CisHaNO^ 

i.e.  C,„H,<^^y^C.CO,H.    [226°].  Obtained  by 

saponifying  its  ether,  which  is  formed  when  the 
(Sl-naphthyl-hydrazide  of  pyruvic  ether  is  heated 
with  ZnCl,  (Schlieper,  A.  236,  181).  Colourless 
plates,  insol.  water,  si.  sol.  ether,  v.  sol.  hot 
HOAc  and  alcohol.  Does  not  colour  pine-wood. 
Bromine  gives  a  yellow  pp. 

(a)-NAPHTHlNDOLE    SULPHONIC  ACID 

CioH6<Q2^C.S03H  (?).    The  sodium  salt  of 

this  acid,  formed  by  the  action  of  (a)-naphthyl- 
amine  on  the  compound  of  glyoxal  with  NaHSO,, 
is  converted  by  mineral  acids  into  (a)-naphthox- 
indole  (Hinsberg,  B.  21,  116). 
iS-Naphthindole  sulphonic  acid 

G,„He<cH>C.SO.,H  or  C,„H,<2jj^>C.S03H. 

The  sodium  salt  of  this  acid  is  obtained  by  the 
action  of  (/3)-naphthylamine  on  the  compound 
of  glyoxal  and  NaHSO,  (Hinsberg,  B.  21,  113). 
It  is  stable  towards  alkalis,  but  converted  by 
mineral  acids  into  (;S)-naphthoxindole. 

NAPHTHIONIC  ACID  v.  (1,  4)-NArHTnTi,- 

AMINE  SULPHONIC  ACID. 

^  -  NAPHTHISATIN  v.  Isatin. 

NAPHTHOACRIDINE  v.  Naphthacbidine. 

NAPHTHOBENZALDOXIMso-called.v.Oaiini 
of  Naphthoic  aldehyde. 

NAPHCHOBENZYL  ALCOHOL  v.  Naphthyl- 

CARBINOL. 

NAPHTHOBENZYLAMINE   v.  Naphthtl- 

CAEBINYL-AMINE. 

NAPHTHO-OINNAMIC  ACID  so-called,  v. 
Naphthyl-ackylic  acid. 

NAPHTHOCOUMAEIC  ACID  v.  Oxy- 
naphthyl-acrylic  acid. 

NAPHTHOCOUMAKIN  v.  Anhydride  of  Osy- 
naphthyl-aceylic  acid. 

NAPHTaOCYAMIC  ACID  C^.H.sN.O,.  The 
potassium  salt  of  this  acid  is  prepared  by  boiling 
di-nitro-naphthalene  with  alcoholic  KCy  (Miihl- 
hauser,  A.  141,  214).  The  free  acid  is  a 
brownish-black  mass,  insol.  ether,  nearly  insol. 
water,  m.  sol.  alcohol. — KA'  aq.  Dark  mass,  with 
coppery  lustre,  forming  a  fine  blue  solution  in 
hot  water  and  hot  alcohol.  The  barium  salt 
is  a  dark-blue  pp.,  and  explodes  when  heated. 
The  silver  salt  is  insol.  water,  has  a  bronze 
lustre,  and  explodes  violently  when  heated. 

NAPHTHO-HYDKOQUINONE  v.  Hydro- 
naphthoquinone. 

(a)-NAPHTHOIC  ACID  C.iH^O,  i.e. 
C.iiHiCOjH.  Naphtlmlcne  {a)-carboxylic  acid. 
Mol.  w.  172.  [162°].  H.C.v.  1,232,000.  H.C.p. 
1,232,600.  H.F.  77,400  (Stohmann,  Kleber,  a. 
Langbein,  J.  p-.  [2]  40,  137). 

Formation.  —1.  By  saponifying  its  nitrile  by 
boiling  alcoholic  potash  (Merz,  Z.  [2]  4,  34;  5, 
396)  or  cone.  HClAq  (Hofmann,  B.  1,  39).— 2.  By 
heating  a  mixture  of  bromo-naphthalene  and 
Cl.CO,,Et  with  sodium-amalgam  at  110°  for 
several  hours,  and  saponifying  the  resulting 
ether  with  alcoholic  potash  (Eghis,  G.  R.  69, 
360). — 3.  By  fusing  potassium  naphthalene  (a)- 
sulphonate  with  sodium  formate  (V.  Meyer,  A. 
156,  274).— 4.  By  boiling  with  potash  its  amide 
which  is  formed  by  the  action  of  ClCO.NHj  on 


naphthalene  in  presence  of  AlCl,  ^Gattermann, 
4.244,56). 

Preparation. — A  mixture  of  3  pts.  of  sodium 
naphthalene-(a)-sulphonate  and  2  pts.  of  potas- 
sium ferrocyanide  (both  quite  dry)  is  distilled 
from  an  iron  tube,  the  nitrile  is  rectified  and 
saponified  by  healing  it  with  an  equal  volume  of 
HCl  to  200°  ;  the  yield  is  25  p.c.  of  the  sulphon- 
ate  (Boessneck,  B.  16,  639). 

Properties. — Needles  (from  dilute  alcohol),  v. 
si.  sol.  water,  m.  sol.  hot  alcohol.  Yields  naph- 
thalene on  distillation  with  lime,  and  phthalic 
acid  on  oxidation  by  CrO,  in  HOAc. 

Salts. — BaA'„4aq.  Needles,  si.  sol.  water. — 
CaA'22aq.    S.  1-08  at  15°.— AgA'. 

Ethrjl  ether  EtA'.    (309°  cor.). 

Chloride  C,„B.,.CO.Cl.  (297-5°).  From  the 
acid  (4  pts.)  and  PCl,  (5  pts.).  Hydroxylaminc 
converts  it  into  C|„H..CO.NH.OH  [187°]  and 
(C,„H,.CO),NOH  [150°]'  (Ekstrand,  B.  20,  1358). 
Keacts  with  potassium  (;S)-naphthoate,  forming 
(  •/3) -naphthoic  anhydride  Ci„H,.CO.O.CO.C,„H; 
(Hausmann,  B.  9,  1515). 

4wide  C,(,H,.CONH,.  [202°].  Formed  from 
the  chloride  and  NH,,  or  from  the  nitrile  and 
alcoholic  soda  (Hofmann ;  Ekstrand,  pr.  [2] 
38,  146).  Prepared  by  passing  dry  gaseous  cyanic 
acid  and  HCl  into  a  solution  of  naphthalene  in 
CSj,  containing  AlCl,  heated  on  the  water-bath 
(Gattermann  a.Eossolymo,  B.  23, 1197).  Colour- 
less monoclinic  tables  (from  alcohol)  (Bamberger 
a.  Philip,  B.  20,  241). 

Anilidc  C,„H,.CONHPh.  [160°].  White 
silky  crystals. 

(a)-NaphthaUde  C,„H,.CO.NHC,„H,-. 
[244°]. 

Anhydride  (C,„H,.CO),0.  [145°].  Ob- 
tained by  distilling  calcium  naphthoate  with 
naphthyl  chloride  (Hofmann).  Prisms  (from 
boiling  benzene). 

Nitrile  C,„H,.CN.  [a)-Cyano-naphthalenc. 
Mol.  w.  153.  [37°].  (298°  cor.).  Formation.— 
1.  By  distilling  naphthylamine  with  oxalic  acid, 
and  heating  the  resulting  formyl  derivative  of 
naphthylamine  with  HClAq  (Hofmann,  A.  142, 
121 ;  B.  1,  39).  —2.  By  distilling  potassium 
naphthalene  (a)-sulphonate  with  ECy  (Merz, 
Bl.  [2]  9,  335 ;  10,  47)  or  K^FeCyg  (Boessneck, 
B.  16,  639;  Hausmann,  B.  9,  1514).— 3.  By 
passing  a  mixture  of  cyanogen  and  naph- 
thalene through  a  red-hot  tube  (Merz  a.  Weith, 
B.  10,  746).— 4.  By  heating  di-naphthyl-thio- 
urea  with  copper  powder  (Weith,  B.  6,  967). — 
5.  By  heating  tri-(a)-naphthyl  phosphate  with 
KCy ;  the  yield  being  20  p.c.  of  the  theoretical 
(Heim,  B.  16,  1779). -6.  By  boiling  the  formyl 
derivative  of  (a) -naphthylamine  with  zinc-dust  in 
a  current  of  hydrogen  ;  the  yield  being  11  p.c. 
(Gasiorowski  a.  Merz,  B.  18,  1006).— 7.  By  the 
action  of  cuprous  cyanide  on  (a)-diazo-naph- 
thalene  salts  (Bamberger  a.  Philip,  B.  20,  257). 
Properties.  —  Needles.  Eeduced  in  alcoholic 
solution  by  sodium  to  the  tetrahydride  of  naph- 
thyl-carbinylamine  CmHji.CH^NHj.  On  heating 
with  hydroxylaminc  it  yields  C,„H,,.C0NH2  and 
naphthamidoxim  [149°]. 

()3) -Naphthoic  acid  CjoHj.COjH.  Isonapli- 
thoic  acid.  [185°  cor.],  (above  300°).  H.C.v. 
1,227,800.  H.C.p.  1,228,400.  H.F.  81,600  (Stoh- 
mann, Kleber,  a.  Langbein,  J.  pr.  [2]  40,  137). 

Formation. — 1.    By    saponification  of  its 
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nitrile,  wliicli  is  formed  by  heating  potassium 
naiilitlialenc  (/3)-sulplionate  with  KCy  (Merz  a. 
Miihlhiiuser,  Z.  [2]  5,  70).— 2.  By  boihng  (/3)- 
iiicthyl-naphthalene  with  cone.  HNO.,(Ciamician, 
B.  11,  272).— 3.  By  oxidising  (/3) -naphthoic 
aldehyde  with  KIMnO,  (Sehulze,  B.  17,  15:50). 

Properties. — Long  white  needles  (from  hot 
water) ;  si.  sol.  hot  water,  v.  sol.  alcohol  and 
ether.  Yields  naphthalene  on  distillation  with 
baryta.  Oxidised  to  phthalic  acid  by  CrO,  in 
IlOAc. 

Salts.— NaA'iaq  (Vielh,  A.  180,314).  Small 
tables,  V.  e.  sol.  water.  —  KA.'  ;'aq. — BaA'.,  4a<i.  — 
Needles  (from  hot  water).  "S.  -07  at"  1.5^— 
CaA'.,  3a(i.  S.  -055  at  15°.  —  MgA'.,  5aq. — 
AgA'. 

Methyl  ether  Mok'.  [77°].  (290°).  H.F. 
70,600  (Stohmann,  J.  pr.  [2]  10,  353,). 

FAhyl  ether  EtA'.  (309°). 

Chloridn  C,„H,.C0C1.  [43°].  (305°). 
Formed  from  the  acid  and  PCI,,  (Vieth ;  c/. 
Grucarevic  a.  Merz,  B.  6,  1212).  Hydroxylamine 
solution  at  100°  attacks  it,  formingthe  compounds 
C|„H,.CO.NPI.OH  [1G8°],  and  (C,„H,.CO).,NOH 
[171°]  (Ekstrand,  B.  20,  1359).  The  (;8)-naph- 
thoyl  hydroxylamine  reacts  with  (o)-naphthoyl 
chloride  forming  (a/3)-di-naphthoyl-hydroxyl- 
uniine  [1G0°].  With  urea  it  forms  di-naph- 
thoyl-urea  [215°]. 

Anhydride  (C,„H,.CO).,0.  [134°].  Tlates 
composed  of  needles  (Hausmann,  B.  9,  1515). 

Amide  C,oH,.CONH.,.  [192°].  Formed  by 
warming  the  chloride  with  powdered  ammonium 
carbonate.  Formed  also  by  heating  the  nitrile 
with  alcoholic  potash  (Leone,  G.  14, 120).  Plates. 

Anilide  C,„H,.CO.NHPh.  [170°].  SmaU 
plates  (from  benzene). 

P-Toluide  C,„H,.CO.NIIC,H,.  [191°].  Silky 

{a).Naphthalida  C,„H,.CO.NH.C,„H,. 
[157°].    Very  small  needles,  si.  sol.  ether. 

Nitrile  C,„H,.CN.  [00-5°].  (305°  cor.). 
Formed  by  reactions  like  those  used  for  prepa- 
ring its  (a)-isomeride  [v.  snpra).  White  mass, 
nearly  insol.  water,  v.  sol.  alcohol  and  ether. 
When  its  alcoholic  solution  is  saturated  with 
IICI  there  is  formed  the  hydrochloride  of  naph- 
thimido-ethyl  eiher  (q.v.)  (Pinner  a.  Lohmann, 
B.  11,  1485).  By  exhaustive  chlorination  witli 
SbCh,  it  yields  per-chloro-benzene  (IMerz  a.  Weith, 

B.  16,  2887). 

References. — Amido-,  Bromo-,  Bromo-niteo-, 
CiiLOHo-,  Chloko-nitro-,  Nitro-,  Oxy-,  and 
Tuto-,  NAPHTHOIC  ACIDS,  and  Amido-,  and  Bromo- 

ASIIDO-NArilTnolC  ANlIYDKlnE. 

(a) -NAPHTHOIC    ACID  TETRAHYDRIDE 

C,  „H,,.CO,H  [128°].  Formed,  together  with  the 
amide,  by  heating  its  nitrile  with  alcoholic  pot- 
ash for  5  or  6  hours  at  165°  (Bamberger  a.  Bordt, 
B.  22,  C29).  Slender  dendritic  prisms,  v.  sol. 
alcohol,  si.  sol.  cold  water. — CuA'.^:  bluish-green 
pp. — PbA'j :  needles  grouped  in  stars. — AgA' : 
liakv  pp. 

^mirZ<;C,„H,,.C0NH2.  [182°].  Flat  needles, 
V.  sol.  boiling  water. 

Nitrile  C,„H,,.CN.  (278°)  at  721  mm. 
Formed  from  (a)-naphthylamine  tetrahydride  by 
S  indnieyer's  reaction,  and  purified  by  steam-dis- 
tillation. 

(a)-NAPHTHOIC  ALDEHYDE  C,„H,.CHO. 
'Naphtlwhcmaldcliydc.'  Mol.w.  156.  (292°  cor.). 


Formed  from  naphthyl-earbinol  by  oxidation 
with  chromic  acid  mixture  (Bamberger  a.  Lodtcr, 

B.  21,  258).  Pale-yellow  viscid  liquid,  with 
faint  aromatic  odour.  Cone.  HNO^  at  -  5°  yields 
a  nitro-  derivative  [136  '].  It  forms  with  NaHSOj 
a  compound  crystallising  in  glistering  leaflets. 
The  phenyl  hydrazide  [185°]  forms  yellow  leaflets, 
which  turn  red  on  exposure  to  light.  Aniline 
forms  C,„H,CH:NPh  [71°];  o-toluidine  yields 

C,  „H,CH:NC,H,  [59°];  ^-toluidine  produces 
C,„H,CH:NO,H,  [93°];  and  (a)-naphthylamin9 
C,„H,CH:NC,„H,  [117°]. 

Oxim  C,„H,.CH.NOH.  '  NnphthohcnzaU- 
oxim.'  [98°].  Colourless  needles  (from  alco- 
hol), si.  sol.  water  (Brandes,  B.  22,  2151). 

(/3) -Naphthoic  aldehyde  C,„H,.CHO.  [61°]. 
Formed  by  distilling  a  mixture  of  calcium  (/3)- 
naphthoate  and  calcium  formate  at  a  high 
temperature  (Battershall,  Z.  [2]  7,  292,  673  ;  A. 
168,  116).  Formed  also  by  heating  u>-chloro- 
(;3) -methyl-naphthalene  (C,„H,.CH,CI)  with  lead 
nitrate  (Sehulze,  B.  17,  1530),  and  by  oxidising 
(/3)-naphthyl-carbinol  (Bamberger  a.  Brekmann, 
I  B.  20,  1118).  Silvery  plates;  volatile  with 
1  steam.  Eeduces  ammoniacal  AgNO^.  Alco- 
holic NH3  converts  it  into  the  hydramide 
(C,„H,.CH),N..  [146°_150°]. 

(a)-NAPHXHOL  C,JI,.OH.  Mol.  w.  144, 
[94°].  (279°).  S.G.  4  1-224  (Schroder,  B.  12, 
1613).  76-97  in  an  8-6  p.c.  alcoholic  solu- 

tion (Kanonnikoff,  J.  pr.  [2]  31,  348) ;  75-25 
(Nasini  a.  Bernheimer,  G.  14,  153).  Occurs  in 
anthracene-oil  obtained  from  coal  tar  (K.  E. 
Sehulze,  A.  227,  150). 

Formation. — 1.  By  the  action  of  nitrons 
acid  on  (a)-naphthylainine  (Griess,  J.  1866,  460). 
2.  From  naphthalene  (a)-sulphoniB  acid  by  pot- 
ash-fusion (Eller,  A.  152,  275).— 3.  By  heating 
7-phenyl-isocrotonic  acid  CHPh:CH.CH,.CO,H 
at  its  boiling-point  for  5  or  10  minutes,  water 
being  eliminated  (Fittig  a.  Erdmann,  B.  16,  43; 

A.  227,  242). 

Preparation. — By  heating  naphthalene  (1  pt.) 
with  H.SO,  (2  pts.)  at  60°  to  70°,  and  fusing  the 
sodium  salt  of  the  (£i)-suliihonic  acid  formed 
with  three  times  its  weight  of  NaOH. 

Properties. — Short  trimetric  prisms  (L6ger, 
C.  R.  Ill,  110) ;  si.  sol.  hot  water,  v.  sol.  alco- 
hol, ether,  and  benzene.  Volatile  with  steam. 
Pine-wood,  moistened  with  an  aqueous  solution 
of  (a)-naphthol,  and  then  with  HClAq,  turns 
green  in  sunlight,  and  finally  reddish  brown. 
Bleaching-powder  gives,  in  a  solution  of  (o)- 
naphthol,  a  dark-violet  colour,  and  ultimately 
violet  tlakes,  which  are  turned  brown  by  heating, 
but  are  decolourised  by  ammonia.  FeCl,  gives 
a  milky  pp.,  soon  becoming  violet  flakes  of  (o)- 
dinaphthol.  (a)-Naphthol  is  a  powerful  anti- 
sei)tic,  more  powerful  in  this  respect  than  (/3)- 
naphthol,  although  less  isoisonous  (IMaximovitch, 
C.  R.  106,  366). 

Reactions. — 1.  On  boiling  in  the  air,  or  on 
heating  in  sealed  tubes  at  350°- 400°,  it  yields 
dinaphthylene  oxide  (C|„H,.).^0  (Merz  a.  Weith, 

B.  14,  196).— 2.  Heated  to  270°  for  8  hours 
with  four  times  its  weight  of  ammoniacal  CaCU 
(damp)  it  yields  about  74  p.c.  of  (a)-naiihthyl- 
amine.  If  ammoniacal  ZnCl.^  is  used  instead  of 
CaCl.,,  the  product  is  60  p.c.  of  (aa)-dinaphthyl- 
amine  (Benz,  B.  10,  14 ;  cf.  Merz  a.  Weith,  B. 
14,  2344).—?.  Anili7ie  and  CaClj  yield,  on  heat- 
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ing,  a  little  phenyl-naphthyl-amine  (M.  a.  W.). — 
4.  Ammonium  acetate  at  270°  yields  the  acetyl 
derivative  of  (a) -naphthy lamina  (Calm,  B.  16, 
615). — 5.  Ammonium  formate  at  250°  yields  CO 
and  (a)-naphthylamine. — 6.  When  (a)-naphthol 
(2  pts.)  is  heated  with  anhydrous  oxalic  acid 
(1  pt.)  and  cone.  H^SOj  (1  pt.)  at  130°,  there  is 
formed  a  compound  C^^^J}^,  crystallising  from 
chloroform  in  pale  rose-coloured  leaflets,  insol. 
alcohol  and  ether,  converted  by  potash-fusion 
into  the  acid  C„.fl^fi^  (crystallising  in  golden- 
green  tables),  and  yielding  the  halogen  deriva- 
tives C2,,H|„C1,0,  and  C.^H.^BrA-  both  of  which 
crystallise  in  the  monoclinic  system  (Honig,  M. 
T.  251).— 7.  Boiling  with  KCIO.,  and  HCl  yields 
di-chloro-naphthoquinone  (Wichelhaus,  A.  152, 
301). — 8.  Chloj-ine,  acting  on  (a)-naphthol  dis- 
solved in  HOAc,  forms  C,„H,C1,0H  [108°J  and 

^"^Kcci-ch'  1^^^^°^-  ^^'^'^  ^'l"^*^ 

CO  CCl 

kept  cold  the  product  is  C^Hj-^^^^j  6C1H 
[157°]  (Zincke  a.  Kegel,  B.  21,  1030,  1044).— 
8.  PCI5  at  100°  forms  di-naphthyl  phosphate. 
At  150°  it  yields  (a)-chloronaphthalene  (Oehler, 

B.  15,  312). -9.  Cone.  HClAq  at  200°  yields  di- 
naphthyl-oxide. — 10.  Aluminimn  and  iodine 
yield  aluminium-(a)-naphthol  (Gladstone  a.Tribe, 

C.  J.  41,  16).  On  distillation  of  this  body  there 
is  formed  a  dinaphthyl  [189°]. — 11.  Iodine  and  , 
potash  yield  a  dark-violet  compound  (Messinger 
a.  Fortmann,  B.  22,  2322).— 12.  Somewhat  more 
readily  oxidised  by  KMnOj  than  (;8)-naphthol 
(Dreyfus,  C.  B.  105,  523).— 13.  H.SO^  yields 
mono-  and  di-  sulphonic  acids.  In  presence  of 
HOAc  it  also  forms  oxy-naphthyl  methyl  ketone. 
14.  HCl,  acting  on  a  mixture  of  (a)-naphthol 
and  aldehyde  below  0°  forms  CH3.CH(C|„H„.0H), 
(Claus  a.  Trainer,  B.  19,  3004).— 15.  Di-chloro- 
ether  C.^HiCl^OEt  yields  amorphous  C^^RjiOa  or 
C2H3(C,„H,OH),  (Wislicenus,  A.   243,  165).— 

16.  Benzoic  a^dc/iydc  yields  C,H,.CH(C,„HsOH),„ 
which  turns  brown  in  air  (Claisen,  B.  19,  3316). 

17.  When  boiled  with  phiJialic  anhydride  it 
yields  naphthol-plithalein  C^HnjOj  (Grabowski, 

B.  4,  661,  725  ;  6,  1065).— 18.  PyromcUitic  an- 
hydride (1  mol.),  heated  with  (a)-naphthol  (4 
mols.),  at  300°  yields  the  compounds  OsdHj^O^  j 
and  C,„H2„0,  [266°].  When  the  two  bodies  are 
heated  together  in  other  proportions  at  250°  [ 
there  are  formed  the  compounds  CjuHjiO^, 
Cj„H^P„  and  CjoHigOg  (Grabowski).— 19.  Male'ic 
anhydride  and  ZnCl^at  160° forms  C.,,H,j04  and 
an  acid  C0,H.CH:C1I.C0.C,„H,0H  [90°]  (Burck- 
hardt,  B.  18,  2868).— 20.  Benzotrichlorido  at 
100°  forms  {G,H,.C(C,„H,0H)2},0,  a  reddish- 
brown  powder,  insol.  water,  sol.  alcohol  and  ether 
(Doebner,  A.  257,  58). 

Picric  acid  compound 

C,  „H,0C„JI.,(N0,,),0H.  [190°].  Orange  needles 
(Marchetti,  G.  12,  503). 

Compound  with  camphor 
C,„H,0C,„H,„0.     S.G.      1-0327.     [a]i,  =  10-5° 
Syrupy  liquid,  not  solid  at  —16°.    Not  sensibly 
decomposed  by  water  (L6ger,  C.  R.  Ill,  110). 

Acetyl  derivative  C|„H,.OAc.  [49°]. 
Formed  by  heating  (o)-naphthol  with  AcCl 
(Schaeffer,  B.  2,  131).  Formed  also  by  heating 
o)-naphthol  with  HOAc  at  200°  (Graebe,  A.  209, 
151),  or  with  Ac.^O  and  NaOAc  (Tassinari,  G.  10, 
471).    Large  crystals,  sol.  alcohol  and  ether. 


Split  up  into  (a)-naphthol  and  acetic  acid  by 
distillation  with  steam.  On  oxidation  with  CrOj 
in  cold  HOAc  it  yields  c-oxy-phthalic  acid,  and 
three  compounds  melting  at  114°,  119°,  and  121° 
respectively  (Miller,  B.  14,  1601). 

Benzoyl  derivative  C,„H,.OBz.  [56°]. 
Crystals,  v.  sol.  ether  (Maikopar,  Z.  1869,  216). 

Methyl  ether  C,oH,.OMe.  (270°)  (V.) ; 
(258°)  (S.);  (266°)  (M.) ;  (265°)  (H.) ;  (209°  i.V.) 
(N.  a.  B.)  S.G.  is  1-0974  (S.) ;  \*  1-0964  (Nasini, 
G.  15,  84).  Prepared  by  the  action  of  MeCl  on 
sodium  (a)-naphthol  (Vincent,  Bl.  [2]  40, 106)  or 
of  Mel  (60  g.),  KOH  (25  g.),  and  MeOH  on  (a). 
naphthol  (60g.)  (Staedel,  ^.  217,42).  Formed 
also  by  heating  (a)-naphthylamine  with  methyl 
alcohol  and  ZnCU  at  200°  (Hantzsch,  B.  13, 
1347) ;  and  by  heating  MeOH  with  (a)-naphthol 
and  HCl  (Manchetti,  G.  9,  545).  Prepared  by 
boiling  (a) -naphthol  for  several  hours  with  MeOH 
and  ZnClj  (Green,  priv.  com.).  Liquid,  smell- 
ing like  orange-blossom,  sol.  alcohol,  ether,  and 
benzene.  With  HNO3  it  gives  a  tri-nitro-  deriva- 
tive [128°].  With  picric  acid  it  forms  a  com- 
pound crystallising  in  red  needles,  decomposed 
by  alcohol. 

Ethyl  ether  C,(,H,.OEt.  (281°  cor.). 
Formed  from  (a)-naphthol,  KOH,  and  EtI  in  alco- 
holic solution  (Schaeffer,  A.  152,  286) ;  or  from 
(a)-naphthol  (25  g.),  MeOH  (25  g.),  and  H.SO^ 
(10 g.)  at  125°  (Gattermann,  A.  244,  72).  Heavy 
oil.  Converted  by  HNO3  into  a  tri-nitro-  deriva- 
tive C,„Hj(N0,)30Et  [148°]  (Staedel,  B.  14,  899). 

Propyl  ether  C,„H,.0C3H,.  (299°  cer.). 
S.G.  1-0447  (Nasini  a.  Bernheimer,  G.  15, 
84). 

Ethylene  ether  (C,„H,0)„C„H^.  [126°]. 
Plates  (from  alcohol)  (Koelle,  B.  13,  1956). 

(a)-Naphthyl  e</ter  v.  Di-naphthyl  oxide. 
Nitroso-  derivatives  v,  Oxim  of  (a)-  and 

(&)-  NAPHTHOQUINONE. 

(18) -Naphthol  C,„H,.OH.  MoT.  w.  144.  [123°]. 
(286°).  S.G.  4  1-217  (Schroder,  B.  12,  1613). 
Eao  76-43  in  an  11-18  p.c.  alcoholic  solution 
(Kanonnikoff,  J.  pr.  [2]  31,  348).  S.  -02  ;  S.  (20 
p.c.  alcohol)  -2  (Bouchard,  C.  R.  105,  702). 
Occurs  in  coal-tar  (K.  Schulze,  A.  227,  150). 
Formed  by  the  action  of  nitrous  acid  on  (;8)- 
naphthylamine  (Liebermann,  A.  183,  268).  Pre- 
pared by  fusing  sodium  naphthalene  (i8)-sulphon- 
ate  (1  pt.)  with  NaOH  (2  pts.)  at  300°  (Schaffer, 
A.  152,  282). 

Properties. — Plates  or  tables,  si.  sol.  hot 
water,  v.  sol.  alcohol,  ether,  chloroform,  and 
benzene.  Keadily  sublimes.  May  be  distilled 
by  superheated  steam.  Powerfully  antiseptic 
(Bouchard;  Maximovitch,  C.  B.  106,  1441). 
]?ine-wood  dipped  in  an  aqueous  solution  of 
()3) -naphthol  and  then  in  HClAq  becomes  green 
on  exposure  to  daylight.  Bleaching  powder 
colours  a  solution  of  (i3)-naphthol  slightly  yellow, 
but  the  colour  is  destroyed  by  excess  of  bleach- 
ing-powder  ;  on  adding  ammonia  and  warming, 
yellowish  flakes  separate.  FeClj  colours  its  solu- 
tion slightly  green,  and,  after  a  time,  causes  de- 
position of  white  flakes  (of  dinaphthol),  which 
become  brown  on  heating.  Its  solution  in 
NaOHAq  yields  with  mercuric  chloride  a  pp. 
(C,„H,0).,HgHgCl.,  4aq  (Pouchet,  C.  R.  106,  276). 
It  may  be  estimated  by  adding  standard  iodine 
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solution  to  its  solution  in  warm  arjncous  NaOH 
(Messinger  a.  Vortiiiann,  B.  23,  2764). 

Reactions. ~1.  Alkaline  potassium  perman- 
ganate oxidises  it  to  o-carboxy-cinnamic  acid 
CO„H.C,H,.CH:CH.CO.,H  [184"'J,  and  an  acid 
C,,„H,,,Oj  [281°]  which  forms  the  salts  BaA',  Taq 
and  AgA',  an  ether  EtA'  [123°]  and  a  dihydride 
C,.„H,,0^  [22-1°]  (Ehrlich  a.  Bcnedikt,  M.  9,  527  ; 
10,  115).  When  (/3)-naphthol  is  boiled  with 
P.jO^,  or  even  by  itself  in  presence  of  air,  it  forms 
di-(^)-naphthylene oxide. — 2.  Thedry  distillation 
of  calcium  (^)-naphthylate  Ca(OCn,H,),_,  yields 
di-(/8)-naphthylene  oxide,  naphthalene,  (^)-naph- 
thol,  and  a  compound  C,,H,,0  (?)  [300°-305°] 
(Niederhiiusern,  B.  15,  1122). — 3.  Zinc  chloride 
forms,  on  heating,  isodinaphthylene  oxide. — 4. 
Chloride  of  sulpliur  in  presence  of  CS.,  or  benzene 
forms  (HO.C„H,).,S  and  (HO.C„H,).,S',  (Tassinari, 
0. 17, 94  ;  Onufrovitch,  B.  23,  3356).— 5.  Boiling 
with  sulphur  and  caustic  soda  solution  forms 
(HO.C|„H^).,S.>  [210°]  and  a  compound  melting  at 
170'  (Lange,"Z)'.  21,  2G0).— G.  By  heating  (;8)- 
naplithol  (150  g.)  with  aluminium  (10  g.)  as 
long  as  hydrogen  comes  off  there  is  formed 
a  mixture  of  (8)-naphthol  and  aluminium  (fl)- 
naphthylate,  which  when  distilled  yields  di-(i8)- 
naphthyl  oxide  (Gladstone  a.  Tribe,  C.  J.  41, 
15). — 7.  Wlien  heated  in  sealed  tubes  with  am- 
moyiia,  NHjCl,  acetamide,  ammonium  acetate  or 
ammonium  formate,  it  yields  (/8)-naphthylamine. 
Heated  to  270°-280°  for  8  hrs.  with  four  times 
its  weight  of  ammoniacal  CaCl.,  (damp)  it  yields 
80  p.c.  of  (i8)-naphthylamine  and  12  p.c.  of  (;8;3)- 
dinnphthylamine.  If  ammoniacal  ZnCl .  is  used 
instead  of  CaCl,  the  product  is  4  p.c.  of  (/3)-naph- 
tliylamine  and  82  p.c.  of  (/3/8)-diuaphthylamine 
(Bcnz,  J5.16,  9). — 8.  Reacts  with  nitroso-dimclhyl 
aniline  forming  (;8)-naphthol-violet  C|aH„;N..O 
(Meldola,  C.  J.  39,  37),  which  is  converted  by 
heat  into  'cyanamine,'  a  blue  colouring  matter 
CaHj-,N,0,,  (Witt,  B.  23,  2247).— 9.  Di-chloro- 
quinonimide  C^Hj(NCl)2  forms  a  red  colouring 

matter  HN:C,H3<^q^C,„H„  which  forms  a  blue 

solution  in  cone.  H^SO^  (Nietzki  a.  Otto,  B.  21, 
1744).  The  free  base  is  a  yellow  pp.,  v.  sol. 
alcohol  and  ether,  and  is  converted  by  heat  into 
a  greenish-blue  colouring  matter,  greatly  re- 
sembling'  cyanamine  '  (v.  supra). — 10.  Nitrogen 
iodide  forms  iodo-(|8)-naphthol,  a  substance 
melting  at  223°,  and  an  amorphous  body  (Will- 
gerodt,  J.  pr.  [2]  37,  44G).— 11.  Di-chloro-di- 
ethtjl  oxide  CH,Cl.CHC1.0Et  yields  C^H.jClO 
[174°]  crystallising  in  plates,  insol.  water,  sol. 
alcohol  and  HOAc  (Wislicenus,  A.  243,  169).  - 
12.  When  chlorine  is  passed  into  a  solution  of 
(/3)-naplithol  in  HOAc  and  the  product  is  treated 
with  an  excess  of  SnCl.,  there  is  obtained 
[1:2]C,„H,C1.0H  [71°]  (Zincke,  1J.21,  3284).  This 
cliloro-(^J)-naphthol  when  dissolved  in  HOAc  or 
chloroform  and  treated  with  chlorine  yields 

OJI^<^™'-;^^  (Zincke,  B.  21,  3540).  When 

(jSj-naphthol  dissolved  in  HOAc  is  treated  with 
excess  of  chlorine  there  is  formed  the  compound 

CJIi<^^g^j'^^gj  crystallising  in  plates  [103°] 

or  needles  [102°]  and  converted  by  NajCO,  into 
chloro-(^)-napthoquinone  [172°]  (Zincke,  B.  21, 
3550).  When  chlorine  is  passed  into  a  well- 
cooled  10  p.c.  solution  of  (/3)-naphthol,  there  is 


formed  CJ^i^v^qjj'.cci  which  crystallises  from 
hot  alcohol  in  thick  yellow  needles  [9G°]  (Z.). — 
13.  Chloroform  in  presence  of  a  small  quantity 
of  aqueous  NaOH  forms  on  boiling  crystalline 

a.,H,^02  or  C,oH,<;p(^)^C(OH),  its  anhy- 
dride C,„H,.,0,  an  aldehyde  C,„H,.(OH).CHO,  an 
alcohol  C._.H||0,  and  resins  (Rousseau,  C.  B.  94, 
133;  95,  30,  232). — 14.  An  acetic  acid  solution  of 
aldehyde  slowly  reacts  in  the  cold  forming  the 
di-(/3)-naphthyl  ether  of  acetic  orthaldehyde 
CH3.CH(OC,„H,)2  [201°]  (Claisen,  B.  19,  3318).— 
15.  A  few  drops  of  HCl  added  to  a  cold  solution 
of  beiizoic  aldelu/de  and  (/3)-naphthol  in  HOAc 
forms  C„H3.CH(0C,„H,)j  [205°]  converted  by 
heating  with  HOAc  and  hydrochloric  acid  solu- 
tion into  C,H,.CH<^^"'^''^0    [190°]  (Claisen, 

B.  19,  3316).  On  adding  H,SO^  (2  pts.)  to  a 
solution  of  benzoic  aldehyde  (3  pts.)  and  (/3)-naph- 
thol  (G  pts.)  in  alcohol  (3  pis.)  there  is  formed 

C,  ;^H|,;03  [191°  uncor.],  a  crystalline  substance, 
not  affected  by  boiling  Ac.^0,  and  converted  by 
fuming  HNO3  into   C,5H|,(N0.,);0,,  (Trzciriski, 

B.  17,  499). — 16.  Benzotrichloride  at  100°  forms 
{C„H,C(O.G|„H,),!,0  which  melts  above  350°  and 
may  be  distilled.  It  crystallises  in  white  needles, 
insol.  water,  alcohol,  and  ether,  sol.  nitrobenz- 
ene (Doebner,  A.  257,  59). 

Comhinatimis. — With  picric  acid 

C,  „H„O.C,H,(NO,)aOH.  [155°].  Orange-yellow 
needles  (from  alcohol),  almost  insol.  cold 
water  (Marchetti,  G.  12,  504). — With  aniline 
C,„H,OGJi,N.  [82-4°].  Crystalline  powder  (from 
ligroin)  (Dyson,  C.  J.  43,469).— With  jJ-tol ui d- 
ine  C,„H,OC,H,jN.    [80-8°]  (D.). 

Acetyl  derivative  C,„H,OAc.  [70°]  (0. 
Miller,  B.  14, 1602).    Small  needles. 

Benzoyl  derivative  C,„H;OBz.  [107°]. 
Nodular  groups  of  needles  (Maikopar,  Z.  1869, 
216). 

Methyl  ether  C„H,„0  i.e.  C,„H..OMe.  [72°] 
(Staedel,  A.  217,  43) ;  [70-5°]  (Vincent,  Bl.  [2] 
40, 106).  (274°)  (Marchetti,  G.  9,  545).  Formed 
from  (;3)-naphthol,  KOH,  MeOH,  and  Mel  or 
MeCl.  Formed  also  by  boiling  (^)-naphthol  with 
MeOH  and  ZnCl,,.  White  plates  (from  alcohol), 
I  insol.  cold  water,  v.  sol.  ether.  Volatile  with 
steam.  With  HNO,  (S.G.  1-5)  it  gives  at  0"  a 
tri-nitro-  derivative  [213°]. 

Ethyl  ether  C,„H.UEt.     [33°].  (275°). 
Formed  from   (e)-naphthol,  KOH,    and  EtI 
(Schiiffer;  Liebermann,  B.  15,  1428).  Crystalline 
j  mass,  decomposed  in  a  sealed  tube  at  310°  into 
j  ethylene  and  (;3)-naphthol  (Bamberger,  B.  19, 
1819). 

I       Bromo-ethyl  ether  C,„H..OC,H^Br.  [96°]. 

Prepared  by  the  action  of  ethylene  bromide  and 
j  KOH  on  (/3)-naphthol  (Koelle,  B.  13,  1954). 
Colourless-  plates  ;  sol.  alcohol.  Alcoholic  am- 
monia at  100°  converts  it  into  amorphous 
C|„H,.O.CH.,.CH,NH„  while  aniline  yields  crys- 
talline C,„H-O.CH..CH...NHPh  [75°]. 

Methylene  ether  CH„(OC,„H,).,.  [134°]. 
Ethy'lene  ether  C.,H,{OC,,n,).,.  [217°].  S. 
(benzene)  -5.    Plates  (from  benzene)  ;  insol.  al- 
cohol and  ether. 

Ethylidene  ether  v.  Aldehyde,  vol.  i. 
p.  105. 

Benzyl  ether  V.  Benzyi.-  napiithyl  oxide. 
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Naphihyl  ether  v.  Di-naphthtl  oxide. 
Nitroso-  derivative  v.  Oxim  of  (;8)-Nai>h- 

IHOQOINONE. 

References. — Amido-,  Amido-di-imido-,  Bko- 

M0-,  BrOMO-NITRO-,  ChLOIIO-,  IoDO-,  loDO-NlTUO-, 
and  NlTIiO-  NAPHIHOLS. 

(a)-Naphthol  tetrahydride  C^^I^^.,0  i.e. 
CHr.CH ,'.C.C JlJcH-  Tetrahydro.[a) -naiMliol. 
[09°].  (265-5°)  at  705  mm.  Obtained  by  re- 
ducing (o)-naphthol  in  amyl-alcoholic  solution 
by  sodium.  Occurs  in  the  distillate  obtained  in 
the  preparation  of  the  nitrile  of  the  tetrahydride 
of  (a)-naphthoic  acid  (Bamberger  a.  Bordt,  B. 
22,  028  ;  23,  215).  Formed  also  from  the  tetra- 
hydride of  (a)-naphthylamine  by  the  diazo-re- 
action  (Bamberger  a.  Althausse,  B.  21,  1892). 
Silvery  white  monoclinic  tables,  smelling  like 
phenol,  and  turning  red  in  air ;  si.  sol.  water,  v. 
e.  sol.  alcohol  and  ether.  Bleacliingpowder  gives 
only  yellowish  flakes  in  its  boiling  aqueous  solu- 
tion (whereas  with  (a)-naphthol  it  gives  a  deep 
violet  colour).    FeCl^  gives  no  colouration. 

Ethyl  ether  C,„H„OEt.  (259°)  at  705mm. 
■Formed  by  means  of  EtOH,  KOH,  and  EtI. 

(;S)-Naphthol     terrahydriae  ('aromatic') 

CH"  CH'  C  CH-CH  •  ar-Tetrahydro-{^j-naph- 
thot.  [58°].  (275°).  Formed  by  the  action  of 
nitrous  acid  on  'aromatic'  (/3)-naphthylamine 
tetrahydride  (Bamberger  a.  Kitschelt,  B.  '23,884). 
It  is  also  one  of  thepioducts  of  the  reduction  of 
(/8)-naphthol  by  sodium  (v.  infra).  Flat  silvery 
needles,  si.  sol.  water,  v.  sol.  alcohol  and  ether. 
Smells  like  creosote.  Not  ethcrified  by  heating 
with  alcohol  and  H^SO,,  at  100°.  Not  affected 
by  heating  with  cone.  H^SOj ;  hot  dilute  H^SO^ 
appears  to  form  di-naphthyl  oxide  octohydride 
(C|„H„),0  (Bamberger  a.  Lengfeld,  B.  23,  1129). 
Bleaching-powder  added  to  its  aqueous  solution 
forms  a  white  flocculent  pp.  FeCl,  gives  a 
bluish-green  colour,  and,  on  warming,  a  brownish- 
yellow  flocculent  pp.  Chloroform  and  caustic 
soda  give  a  greenish-yellow  colour.  NaNOj 
added  to  its  solution  in  cone.  H.^SO^  gives  a  rose- 
red  colour.  Forms  a  wine-red  compound  with 
diazobenzene sulphonic  acid.  The  sodium  salt 
C,||H|,ONa  crystallises  in  silky  scales. 

(3,-NaplithoI      tetrahydride     (' alicyclic ') 
OH:CH.C.CH„.CH.OH        m  ,    i        ,a\  i 
CH-CH  CCH'CH      •  «c-2<;f''««2/a»'0-(p)-Mai'«- 

thoi.  (178°  at  53  mm.)  ;  (264°)  at  716  mm. 
Formed  by  adding  sodium  to  a  boiling  solution 
of  (;8)-naphthol  in  isoamyl  alcohol  (Bamberger 
a.  Lodter,  B.  23,  204),  and  separated  from  the 
■accompanying  '  aromatic  '  isomeride  by  aqueous 
NaOH,  in  which  it  is  insoluble  (Bamberger  a. 
Kitschelt,  B.  23,  885).  V.  si.  sol.  water,  v.  sol. 
alcohol  and  ether.  On  warming  with  KOH  it 
yields  naphthalene  dihydride.  HI  yields  an 
iodide,  which  readily  splits  up  into  HI  and 
naphthalene  dihydride.  Does  not  react  with 
diazo-  compounds. 

Benzoyl  derivative  C,„H|,OBz.  [63°]. 
(255°  at  40  mm.).  Formed  by  heating  with 
HOBz  at  170°  (Bamberger  a.  Lodter,  B.  23, 209). 
Tables,  v.  e.  sol.  warm  alcohol  and  benzene. 
Split  up  on  distillation  into  benzoic  acid  and 
naphthalene  dihydride. 

Acetyl  derivative  C|„H||OAc.  (169°  at 
84  mm.).    Formed  by  the  action  of  HOAc  at  , 


140°-150°.  Decomposed  at  268°  280°  into  HO.\c 
and  najshthalene  dihvdride. 

NAPHTHO-LACTOiJE  i:  Anhydride  of  O.xy- 

N.tPHTHOIC  ACID. 

NAPHTHOL  ALDEHYDE  v.  Oxy-naphthoic 

ALDEHYDE. 

NAPHTHOL-AZO-  compounds  v.  Azo-  con- 

POUNDS. 

DINAPHTHOL  v.  Di-oxy-dinaphthyl. 
(a)-NAPHTHOL    BLUE     CisH^N^O  i.e. 

NMe2.C,H,.N<^^'^''^.  Indophenol.  Formed  by 

the  action  of  nitroso-dimethylaniline  on  (a)- 
naplithol,  and  by  the  action  of  dibromo-(a)- 
naphthol  on  dimethyl-^-phenylene-diamine  in 
alkaline  sokation  (Kochlin,  Bidl.  de  Midh.  52, 
532 ;  Witt,  S.  C.  I.  1,  255).  Obtained  also  by 
oxidising  a  mixture  of  di-methyl-j)-phenylene 
diamine  and  (a)-naphthol  or  (a)-naphthylamine 
with  dilute  K.,Cr,0,  and  HCl  (Pabst,  Bl.  [2]  38, 
161 ;  Mohlau,  B.  16,  2851  ;  18,  2913).  Bluish- 
violet  crystals,  with  bronze  lustre  (from  alcohol), 
insol.  water.  Dissolves  in  HClAq  with  yellow 
colour,  being  siJlit  up  into  (a)-naphthoquinone 
and  dimethyl-jp-phenylene-diamine. 

NAPHTHOL  CARBOXYLIC  ACID  v.  Osy- 

NAPHTHOIC  acid. 

(a)-NAPHTHOL-GLYCTIEONIC  ACID 

CisHijOj.  [203°].  Occurs  in  urine  after  taking 
(a)-naphthol  (Lesnik  a.  Nencki,  B.  19,  1537). 
Long  needles,  v.  si.  sol.  chloroform.  Split  up  by 
dilute  HClAq  into  (a)-naphthol  and  glycuronic 
acid.  Its  aqueous  solution  is  coloured  a  transi- 
ent green  by  H^SO^. 

(i8)-Naphtliol  -  glycuronic  acid  CigHjeO;. 
[150°].  [a]  =  -  88°.  Occurs  in  the  urine  of  dogs 
dosed  with  (/3) -naplithol,  and  can  be  separated 
through  the  insolubility  of  the  lead  salt  (Lesnik 
a.  Nencki,  B.  19,  1534).  Needles  (containing 
2aq),  si.  sol.  water,  v.  si.  sol.  chloroform.  Cone. 
HoSOj  gives  an  intense  green  colour.  Split  up 
by  HClAq  into  (j3)-naplithol  and  glycuronic  acid. 
— CaA'„  4aq. 

(o) -NAPHTHOL  -  MALEIN     C.^H^O,  i.e. 

CO— -O^"^"'*^^^'-    [118°-120°].  Formed, 

together  with  a  compound  C.jH^Oj,  by  heating 
(a)-naphthol  with  maleic  anhydride  and  ZnCL. 
Violet  powder,  consisting  of  microscopic  four- 
sided  tablets.  Dissolves  in  alcohol  to  a  red  so- 
lution, which  on  addition  of  NHj  assumes  a  deep 
greenish-red  fluorescence.  Sol.  ether,  chloro- 
form, and  acetic  acid,  insol.  benzene  and  CS; 
(Burckhardt,  B.  18,  2867). 

NAPHTHOL  SULPHIDE  v.  Di  -  osy  -  ci  - 
naphthyl  sulphide. 

(1,  2)  -  NAPHTHOL  SULPHONIC  ACID 
[1:2]  C,„H,(OH)SO,H.  (a)  -  Naphthol  '  a '  -  siiU 
phonic  acid.  [101°].  Prei^ared  by  heating  (a). 
naplithol  (1  pt.)  with  cone.  H.SO^  (2  pts.)  on  a 
water-bath  (Schaffer,  A.  152,  293  ;  Claus,  B.  15, 
312  ;  Baum,  G.  P.  B  4197  of  June  30,  1883 ; 
Monit.  Scient.  1883,  1122).  Long,  radiating,  very 
deliquescent  needles;  v.  sol.  water  and  alcohol. 
Dissolves  in  HNO^,  the  solution  slowly  depositing 
di-nitro-(a)-naphtliol.  FeCl.,  colours  its  solution 
deep  blue,  changing  to  green  on  warming,  but 
becoming  blue  again  on  cooling.  Gives  no  colour 
with  bleaching  powder.  PCI5  (2  mols.)  at  120=' 
yields  chloro-naphthol  [57°]  and  di-chloro-naph- 
thalene  [94°]  (Claus  a.  Oehler,  B.  15,  313). 
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S  a  1 1  5.-  CaA'.j  3aq.  Small  laminns ;  v.  f-'ol. 
water. — VbPi-'.Aaq  :  needles;  v.  sol.  water. — 
PbC,„H,SOj  (dried  at  100")  :  minute  needles. 

Kthyl  derivative  C,„H,.(OEt).SO,H.  Ob- 
tained from  the  acid  by  treatment  with  alcoholic 
KOH  and  EtI  (Maikopar,  Z.  1870,  3011).— 
KA'  j^aq  :  crystalline  powder  ;  si.  sol.  cold  water. 

(1,  3?)-Naphthol  sulphonic  acid  C,„H„SOj 
i.e.  C,oH„(OPI).SO,H.  (a)-NapJithol' -sulphonic 
acid.  [90""  iincor.].  Formed,  together  with  other 
sulphonic  acids  by  sulplionation  of  (a)-naplitiiol 
in  acetic  acid  solution  by  means  of  fuming  sul- 
phuric acid  (80  p.c.  SO3).  It  is  separated  from 
concomitant  products  by  the  sparing  solubility 
of  its  barium  or  lead  salt.  Deliquescent,  long, 
fine  needles.  Very  unstable,  being  converted 
into  (a)-naphthol  and  H.SO,,  by  boiling  its  dilute 
aqueous  or  alcoholic  solutions.  The  sodium 
salt  cannot  be  converted  into  the  chloride  by 
PCI5,  but  at  once  yields  di-chloro-(a)-naphthol 

/C(OH):CCl 
CJl/  I  [90°]. 

\CH  :CC1 

Salts.— NaA':  easily  soluble  white  silvery 
plates. — "KA' :  easily solubl  eneedles.— BaA'.^aq: 
colourless  plates;  v.  si.  sol.  cold  water.  — PbA'._,aq: 
small  plates  ;  v.  si.  sol.  cold  water  (Baum  ;  Claus 
a.  Knyrim,  5.  18,2924). 

Ethyl  derivative  C,„H,(0Et)S03H  [1:3?]. 
Ohtainedby  heating  the  ethyl  ether  of  (a) -naphthol 
(7  pts.)  with  H,SOj  (5  pts.)  at  100^  (Maikopar).— 
KA'aq  :  large  glittering  plates  ;  si.  sol.  cold 
water. — BaA',^.  [55°-G0-].  This  acid  is  perhaps 
identical  with  the  preceding. 

(1,  4) -Naphthol  sulphonic  acid 
[l:4]C,„H„(0H)S0aH.  [170=].  Formed  by  diazo- 
tising  the  corresponding  (a)-naphthylamine  sul- 
phonic acid  and  heating  the  resulting  diazo- 
naphthalene  sulphonic  acid  with  dilute  H.,SOj 
(Nevile  a.  Winther,  C.  J.  37,  032  ;  Monit.  Sclent. 
1884,  39;  Erdmann,  A.  247,  341).  Plates;  v.  e. 
sol.  water.  Converted  by  dilute  HNO,  into  di- 
nitro-(a)-naphthol.  Chromic  acid  oxidises  it  to 
(o)-naphtlioquinone.  FeClj  colours  its  solution 
greenish-blue,  but  on  warming  the  colour  be- 
comes red.  Its  sodium  salt  is  v.  sol.  90  p.c. 
alcohol,  from  which  it  crystallises  in  needles. 

(1,  1'1-Naphthol  sulphonic  acid 
fl:l']C,„H,(OH).SO.,H.  [107-=].  Obtainedfromthe 
corresponding  (a)-naphthylamine  ^j(;;-i-sulphonic 
acid  by  diazotisation,  the  product  being  boiled 
with  water.  The  resulting  anhydride  {v.  infra) 
is  heated  with  alcoholic  ammonia  for  half  an 
hour  at  130",  and  the  ammonium  salt  thus  ob- 
tained converted  into  lead  salt,  and  thence  into 
the  free  acid  (Erdmann,  A.  247,  346).  De- 
liquescent crystalline  mass  (containing  aq) ; 
V.  e.  sol.  water.  Gives  with  FeCl^  a  green  colour 
changing  to  red. 

Salts.— NHjA':  v.  sol.  water,  but  not  deli- 
quescent. —  KA' :  plates.  —  Na,,C|„H,,S04  l.\aq : 
aggregates  of  needles.— PbC,„HjSO^  3aq  :  white 
crystalline  powder. 

Anhydride  C|oH„<^gQ  ^  .  Naphthostd- 

tone.  [154°].  Formed  as  above.  Prisms  (from 
benzene) ;  v.  si.  sol.  CS.,,  si.  sol.  alcohol,  v.  sol. 
chloroform,  insol.  water.  Boils  between  3G0' 
fvnd  448".  Not  attacked  by  aqueous  NH.„  Na.,CO.„ 
or  cold  NaOHAq.  Boiling  NaOHAq  converts  it 
into  the  corresponding  acid. 


'       (1,  4')-Naphthol  suiphonic  acid 

[1:4']C,„HJ0H)S0,H.  [110°-120°].  Obtained 
from  the  corresponding  naphthylamine  sulphonic 
acid  by  diazotisiug  and  boiling  the  product  with 
H^SO^  (1  pt.)  diluted  with  water  (4  pts.)  (Erd- 
mann, A.  247,  343).  Hygroscopic  crystalline 
substance. 

(1,  2')-Naphthol  sulphonic  acid.  Formed  by 
partial  hydrolysis  of  hcleronucleal  (a)-naphthol 
disulphonic  acid  (Liobmann  a.  Studer,  E.  P. 
7812  [1887]).    Yields  azo-  dyes. 

(a)-Naphthol  disulDhonic  a.cii  {Heteronucleal) 
C,„H,,(OH)(SO,H),.  Obtained,  together  with  the 
trisulphonic  acid,  and  probably  also  the  (1,  2,  4) 
'  disulphonic  acid,  by  heating  (a)-naphthol  (1  pt.) 
with  H.jSOj  (containing  an  additional  20  p.c.  of 
SO3)  (5  pts.)  for  two  hours  on  a  water-bath 
(Claus  a.  Mieleke,  B.  19,  1182).  Best  prepared 
by  heating  (£<)-naphthol  (1  pt.)  with  cone.  H.SO^ 
(3  to  4  pts.)  at  130".  Yields  a  nitroso-  compound 
G,„H,(OH)(NO)(SO,H).,  (Seltzer,  G.  P.  20,710; 
Jan.  30, 1882).  Combines  with  diazo-compounds. 
On  nitration  it  forms  di-nitro-naphthol  sulphonic 
acid. 

j  Chloride  C,„H,(0H)(S0.,C1).,.  Liquid;  v. 
sol.  ether.  Converted  by  PCI5  into  tri-chloro- 
naphthalene  [82°]. 

I  Ethyl  derivative  C,„H-,(OEt)(SO:,H),,. 
Formed  by  sulphonating  the  ethyl  ether  of  (a)- 
naphthol  with  fuming  H.^SO,  (10  p.c.  additioaal 
SOJ  {G.  P.  D  1501,  June  7,  1883).  Cone.  HNO., 
converts  it  into  di-nitro-naphthol  sulphonic  acid. 

(a)-Naphthol  disulphonic  acid  (Homoiniclcal) 
C|„H,(OH)(SOJI).,  [1:2:4].  Formed  by  heating 
(a)-naphthol  with'H.,SOj  (4  pts.)  at  70°.  Differs 
from  the  preceding  acid  in  not  yielding  a  nitroso- 
derivative  or  forming  azo-  dyes  (Schultze,  Bis 
scrtation,  Freiburg,  1883  ;  Bender,  B.  22,  993). 
It  yields  di-nitro-naphthol  on  nitration. 

(1,   1',   4)-(a)-Naphthol    disulphonic  acid 
[1:1':4]C,„H,(0H)(S0JI),,.     {a)-N/qMhol  (5)- 
snlpJionic  acid.  Formed  from  (a)-naphthylamine 
-sulphonic  acid  by  sulplionation  and  diazo- 
tisation.  Formed  also  by  sulphonating  naphtho- 

[  sultone  (Bernthsen,  B.  23,  3088).    Readily  forms 

I  an  anhydride. — "NaA":  plates,  v.  sol.  water. 
FeClj  colours  its  solution  deei^  blue. —  "BaA". 

^w/iT/fZride  C,„H3(S0,H)<gQ>.  Salts 

NaA'3aq;  m.  sol.  water.    Gives  no  colour  with 

I  FeCl,.— "BaA',:  v.  sol.  water. 

!  Mono-amide  C,„H,(S03H)(0H)(S0„NH.,). 
From  the  anhydride  and  NH.,.  — NaA'2aq.  Plates. 

(1,  1',  3)-(a)-Naphthol  disul  ihonic  acid 
[1:1':3]C,„H,(0H)(S0,H).,.  {a)-N(q,lithol  '  e '- 
disidphoJiic  acid.  Formed  from  (a)-naphthyl- 
amine  '  e  '-disulphonic  acid  by  the  diazo-  reac- 
tion (Bernthsen,  B.  22,  3330  ;  cf.  Ewer  a.  Pick, 
Monit.  Sclent.  1889,  G04).— Na.,A"  Oaq  :  prisms; 
V.  c.  sol.  water.  Its  solution  is  coloured  deep- 
blue  by  FeClj. 

Anhydride    C,„H,(S0aH)<gQ  >.  Naph- 

thosultone  szdplwnic  acid.  Formed  by  boiling 
diazonaphthalene  '  e '- disulphonic  acid  with 
dilute  H_,S04.  Needles  (containing  aq). 

Mono  -  amid  c  [1:1':3] 
C,„H,(0H)(S0.,NH.,)(S0,H).     Naphthol  sulph- 
amide  sxdplwnic  acid.    Formed  by  the  action  of 

I  NH3  on  the  anhydride.     Needles  or  prisms  ; 

i  m.  sol.  water.  -NaA 'aq :  needles;   v.  sol.  hot 
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water.  — NH^NaA'aq  :  crystals  ;  v.  e.  sol.  water. — 
BaA'2  oaq  :  crystals  ;  m.  sol.  water. 

(o)-Naphthol  trisulphonic  acid  C|„H„S,0,„ i.e. 
C,„H,(OH)(SO,H),  [1:2:4':-!].  Formed  by  heat- 
ing (o)-naphthol  with  fuming  H.,SO,  (containiii;; 
70  p.c.  additional  SO,)  at  50^'  (Seltzer,  G.  P. 
10,785,  Dec.  1879  ;  Caro,  B.  14,  2028  ;  Claus  a. 
Mielcke,  B.  19,  1182).  Slender  needles.  Dilute 
HNO3  at  50°  yields  di-nitro-naphthol  sulphooic 
acid.  It  does  not  yield  azo-  dyes  or  a  nitroso- 
derivative.— K^CioHiS^O,,, ;  crystals  ;  v.  sol.  water 
(Lauterbach.  B.  14,  2028). 

Chloride  C,„H|(OH)(SO.,C1)3.  Plates  (from 
chloroform)  ;  si.  sol.  either  ;  decomposed  by 
fusion.  Converted  by  PCI5  into  tetra-chloro- 
naphthalene  C,„H^Clj  [140°]  and»i;,„Cl8. 

(2,  1') -()3)-Naphthol  sulphonic  acid  [2:1'] 
C,„H„(0H)(S03H)  (Pfitzinger  a.  Duisberg,  B. 
22,  396 ;  Armstrong  a.  Wynne,  G.  J.  Proc. 
1889,  50).  {pyNaphthol  ^  a'' -sulphonic  acid. 
Bayer's  acid.  Rumpff's  acid.  Formed,  together 
with  the  isomeric  acid  of  Schiiffer,  by  stirring 
(j8)-naphthol  (1  pt.)  with  cone.  H.,SO,  (2pts.)  at 
about  50'  (Bayer  a.  Co.,  G.  P.  18,027,  March  18, 
1881).  When  (/3)-naphthyl  sulphate C,„H,O.SO,H 
(obtained  by  theactionof  H.,SO,  on  (;8)-naphthol 
at  a  low  temperature)  is  mixed  with  H2S0j  at 
20°  it  slowly  changes  to  (0)-naphthol  '  a '-sul- 
phonic acid.  The  two  isomeric  acids  of  Schiiffer 
and  of  Bayer  may  be  separated  by  means  of  their 
lead  salts  (that  of  the  former  acid  crystallising 
well)  or  by  treating  their  sodium  salts  with  90  p.c. 
spirit,  which  dissolves  the  salt  of  Bayer's  acid 
but  not  that  of  Schaffer's  acid.  Formed  also 
from  (/8)-naphthylamine  'a'  sulphonic  acid 
(Badische)  by  diazotising  and  heating  with  dilute 
HjSO.,  (Forsling,  B.  20,  2102). 

Reactions. — 1.  Converted  by  PCI5  into  chloro- 
(i8)-naphthol  [101°]  and  di-chloro-naphthalene 
[61°].-  2.  Poias/t-/!(sion  yields  di-oxy-naphthal- 
ene[175°]. — 3.  With  diazotised  xylidine  it  yields 
in  concentrated,  but  not  in  dilute  solutions, 
crocein  scarlet. 

Salts. — Forms  two  series  of  salts — neutral 
and  basic— NaA':  glistening  six-sided  plates, 
V.  sol.  water,  si.  sol.  alcohol. — NajCmH^SO^ : 
needles,  v.  sol.  alcohol,  v.  e.  sol.  water.— ZnA'2  2aq : 
needles.  —  PbA',2  2,^aq:  colourless  glistening 
rhombohedra. — CioHi  SO^Pb^:  small  yellow  crys- 
tals.-C,„H,SO,(PbOH)., :  red  crystals  (Claus  a. 
Volz,  B.  18,  3154). 

(2,  3')-Naphthol  sulphonic  acid 
[2:3']  C,„H,(0H)(S03H).    (^).Naphthol  '  '-sul- 
phonic acid.    Schaffer's  acid.  [125°]. 

Formation.  —  1.  By  heating  (j3)-naphthol 
(1  pt.)  with  cone.  H.^SO^  (2  pts.)  on  a  water-bath 
(Schaffer,  A.  152,  296  ;  Armstrong  a.  Graham, 
C.  J.  39,  135).— 2.  By  fusing  naphthalene  (;3)- 
disulphonic  acid  with  potash  (Ebert  a.  Merz,  B. 
9,  610 ;  10,  592).— 3.  From  (0)-naphthylamine 
sulphonic  acid  (Bronner's)  by  the  diazo-reaction. 

Properties. —  Small,  non-deliquescent  laminre, 
V.  sol.  water  and  alcohol.  FeClj  turns  its  solu- 
tion slightly  green  and,  on  warming,  brown  flake? 
are  deposited.  Bleaching-powder  gives  a  yellow 
colour. 

Reactions. — 1.  Potash-fusion  yields  di-oxy- 
naphthalene  [213°]. — 2.  Nitrous  acid  forms  a 
nitroso-  derivative.  —  3.  JBroiKiwe- water  gives 
mono-  and  di-bromo-  derivatives.    The  K  salt 


dissolved  in  HOAc  gives  with  Br  yellow  plates 
of  C|(,HjBrSO^K,  which  form  a  blood-red  aqueous 
solution.— 4.  Cone.  HClAq  at  200°-210°  splits  it 
up  into  (j3)-naphthol  and  H,,SO,. — 5.  The  potas- 
sium salt  (1  mol.)  heated  with  PCI5  (2  mols.)  at 
100°  forms  gelatinous  anhydro-  naphthol  sul- 
phonic acid  C,„H,(OH).S02.0.C,„H,.S03H,  so', 
water,  alcohol,  and  ether.  The  K  salt  of  this 
acid  crystallises  in  colourless  plates,  and  is  de- 
composed by  boiling  alkalis  with  reproduction 
of  ()3)-naphthol  sulphonic  acid  (Claus  a.  Zim- 
mermann,  B.  14,  1481).  The  K  salt  (1  mol.) 
heated  with  PCI5  (2  mols.)  at  150°  forms 
(SO.,H.C|(|H^.O.S02.C|(,H|;).jO,  an  amorphous  mass 
yielding  a  gelatinous  potassium  salt  KA" 
(C.  a.  Z.).  The  (;3)-naphthol  sulphonic  acid 
heated  with  PCI5  also  yields  chloro-(;3)-naphthol, 
and  finally  e-di-chloro-naphthalene  [135°],  both 
of  which  bodies  yield  chloro-phthalic  acid  [148°] 
on  oxidation  (Claus  a.  Dehne,  B.  15,  319). 

Salts.— KA'a:aq.  S.  2  at  15°.- NH,A'.  S. 
3  at  24°.  Flat  prisms  or  plates  (Meldola,  C.  J. 
39,  41). — CaA'25aq:  silky  laminie,  v.  sol.  water 
and  alcohol,  decomposing  at  100°. — BaA'.,  6aq  : 
narrow  prisms  (from  boiling  saturated  solution). 
— PbA'2  6aq  :  small  silvery  laminte,  v.  sol.  water. 

Ethyl  derivative  C|„H,(0Et)S03H.  From 
the  (?  impure)  acid,  KOH,  and  EtI  (Maikopar, 
Z.  1870,  366).— KA' :  needles,  si.  sol.  cold  water. 

(3)-Naphthol  (7)-sulplionic  acid 
[2:4']  C,„H5(OH){S03H).  Formed  from  the  cor- 
responding (i8)-naphthylamine  sulphonic  acid  by 
the  diazo-  reaction  (Eeverdin  a.  Nolting,  Co7ist. 
de  la  Naphthaline).  Yields  di-oxy-naphthalene 
[135°]  and  di-chloro-naphthalene  [48°]  (Claus, 
/.^r.  [2]  39,  315). 

(2, 2')-(^)-Naphthol  sulphonic  acid 
[2:2']  C|„Hg(0H)SO,,H.      {B)-Naphthol  'S '-sul- 
phonic acid.   Naphtliol  sulplionic  acidV.  [89']. 
Formed  from  (i8)-naphthylamine  '  S  '-sulphonic 
acid  by  the  diazo-  reaction  (Bayer  a.  Duisberg, 

B.  20,  1431).  Formed  also,  together  with 
Schiiffer's  acid,  by  heating  (6)-naphthol  (100  g.) 
with  H.,SO^  (70  g.)  for  2  or  3  hours  at  105° 
(Green,  B.  22,  723;  c/.  Armstrong,  B.  15,  22). 
It  is  also  a  product  of  the  fusion  of  naphthalene 
'  a  '  disulphonic  acid  with  NaOH  at  250°  (Wein- 
berg, B.  20,  2907).  Needles  (containing  aq),  v. 
sol.  water  and  alcohol,  insol.  ether  (W.).  PCI5 
(3  pts.)  at  165°  gives  di-chloro-naphthalene 
[114°],  the  chief  product  being  a  chloro-naphthyl 
phosphate  [215°].  On  fusion  with  potash  it  yields 

C,  „Hs(OH)„  [186°].  Nitrous  yields  a  nitroso-  deri- 
vative, forming  the  salt  C,„H,(NO) (OH) SOjNa  2aq 
crystallising  in  golden  needles. 

Salts.— NaA' 2,|aq.  S.  8  at  15°.  Plates.— 
Ka'aq:  crystals,  v.  sol.  water. — MgA'jS^aq: 
plates. — BaA'2  •  prisms,  si.  sol.  water. 

(*j)-Naphthol  sulphonic  acid.  Ethyl  deri- 
vative C|„H„(0Et).S03H.  Formed  by  warming 
the  ethyl  ether  of  (;8)-naphthol  with  HjSO, 
(Maikopar,  Z.  1870,  366).— KA'  aq  :  needles,  si. 
sol.  cold  water. — BaA', :  needles,  v.  si.  sol.  water. 

(S) -Naphthol  sulphonic  acid.  Ethyl  deri- 
vative C|„HB(0Et)S03H.  Two  acids  of  this 
formula  are  obtained  by  treating  the  ethyl  deri- 
vative of  (/3)-naphthol  with  CISO^H  (Amphlett  a. 
Armstrong,  C.  J.  Proc.  3,  144).  The  Ba  salt  of 
one  acid  is  insol.  water,  that  of  the  other  is  sol. 
water.  One  of  the  acids  is  doubtless  identical 
with  the  preceding  acid. 
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(2, 1'  3')-Naplithol  disulphonic  acid  [2:1':3'] 
Cj„H-,(OH)(S03H),,.  (0)-NapJithol  '  P'-disul- 
plwnic  acid.  (fi)-Naphtlu)l-G-disidphonic  acid. 
Pormed,  togetlicr  with  the  '  R  '  isomeride,  by 
heating  (/3)-naphthol  (1  pt.)  with  cone,  or  fuming 
H,SO.,  (-2  or  3  pts.)  at  100°-110°,  and  separated 
from  its  isomeride  through  the  greater  solubility 
of  its  Ba  salt  (Griess,  B.  13,  195G). 

Properties. — Glistening  needles,  v.  sol.  water 
and  alcohol.  With  diazo-  compounds  it  gives 
scarlets  of  a  much  yellower  shade  than  the  (a)- 
acid.  PCI5  (5  mols.)  at  210°  forms  di-chloro- 
(|3)-naphthol  [125°]  and  tri-chloro-naphthalene 
[90'"]  ;  this  C|(,H,C1„  when  oxidised  with  CrOj, 
yields  a  syrupy  di-chloro-phthalic  acid  and  a  tri- 
chloro-naphthoquinone,  whence  aniline  forms 
C,„H,Cl.,(NPhH)0.,  melting  at  228'"  (Claus  a. 
Schmidt,  U.  19,  3i73). 

Salts. — ^Na.A"  :  tables  or  prisms,  sol.  water 
and  dilute  alcohol. — BaA"  Saq  :  small  prisms,  v. 
Bol.  water. 

(2,3, 3')-Naphtliol  disulphonic  acid[2:3:3'] 
C,„H:,(0H)(S0,,1I),.  (B)-Naphthol  '  a'-di-stil- 
phonic  acid.  {^)-Naphtli,ol  li-disulplionic  acid. 
Formed  as  described  above  (Griess).  White 
glistening  needles,  v.  sol.  water  and  alcohol, 
insol.  ether.  Exhibits  a  bluish-green  fluores- 
cence in  ammoniacal  solution.  When  heated  in 
a  closed  vessel  with  ammonia  it  yields  a  naph- 
thylamine  disulphonic  acid  which,  on  removal 
of  NH.,,  gives  rise  to  naphthalene  '  a  '-disulphonic 
acid  of  Ebert  and  Merz  (Phtzinger  a.  Duisberg, 
B.  22,  398). 

Sal  t  s.  — «Na_,A"  :  very  small  soluble  needles. 
—  BaA"  (iaq  :  needles,  si.  sol.  cold  water,  v.  sol. 
hot  water,  insol.  alcohol. 

(;3)-Naphthol-'  5  '-disulphonic  acid 
[2:2':3]  C,„HJOH)(SO,H),.  Formed  by  sulphon- 
ating  (2,  2')-naphthol  sulphonic  acid  (Weinberg, 

B.  20,  2911).  Solutions  of  its  salts  exhibit  green 
fluorescence. —Na.A"  :  yellowish  powder,  v.  e. 
sol.  water,  si.  sol.  80  p.c.  alcohol.— BaA"2|aq: 
prisms.    S.  •oG  in  boiling  water. 

(j3)-Naphthol-' 7  '-disulphonic  acid 
C|„H^(OHj|SO,H).,.    Formed  by  the  action  of 
ClSd.H  on  (;8)-naphthol  (Armstrong,  B.  15,  201). 
The  Basalt  ciystallises  in  large  prisms. 

(/3)-Naphthol  trisulphonic  acid 

C,  „H,(OH)(SO,H),,.  Formed  by  heating  (/3)- 
naphtliol  (1  pt.)  with  H.,SO,  (2  pts.)  at  70°-80°, 
adding  H,,SO,  (2  pts.)  and  heating  at  120°,  finally 
adding  fuming  H._,SOj  (10  p.c.  additional  SO,) 
(2  pts.)  and  heating  at  150°  (Levinstein,  B.  1(5, 
41)2).    Gives  no  colour  with  diazotised  xylidine. 

Jlcfcrcnccs. — Amido-,  and  NiTR0-N.irHTH0L 
snr.rnoMc  Arii'S. 

(3)-NAPHTH0L  VIOLET  C„H,„N,,0.  Mcl- 
dohi's  blue.  Formed  from  nitroso-dimethyl 
aniliuc  and  ()8)-naphthol.  Dark  flocculent 
powder,  forming  a  red  solution  in  benzene  (Mel- 
dola,  C.  J.  39,  38). 

Hydrochloride  B'HCl  i.e. 

ClMejqTcJ[,<o>C,„H,.    Bronzed  needles,  re- 

seuibling  KMnO,.  Sol.  water  and  alcohol.  Its 
aqueous  solution  is  violet,  but  turned  blue  by 
H._SO,,.  Reduces  to  a  leuco-  base  by  taking  up  H,. 
Converted  by  heat  into  a  blue  colouring  matter 

NMe,.C„H.N<g_^,j  ^<^;i^(^H)   (Witt,  B. 

23,  2217). 
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NAPHTHOL-YELLOW  S  v.  DiNiTno-(a)-NAPU. 

TUOL  HULrnoNic  Ann. 

NAPHTHONlTEILE  v.  Nitrile  of  Naphthoio 

ACID. 

NAPHTHOPHTHALIC  ACID.     A  name  for 

NAniTIIALEXE  mCAKBOXYLIC  ACII). 

NAPHTHO-OXY-QUINALDINE  v.  Oxy-me- 

TIIYL-NAPirriKlQI-IXOLINE. 

NAPHTHOPHENAZINE  C,,H,„N  i.e. 

C,A<T>C„H,  or  C,H<^^^';J\C.H,. 

[142°].  (above  3G0°).  Prepared  by  boiling 
sulpho-benzene-azo  -  phenyl  -  {0}-  naph  thylamino 
with  dilute  H.,SO,  (Witt,  B.  20,  571).  Formed  by 
boiling  benzene-azo-plienyl-(5)-naphthyl-amine 
/N.C,H, 

C,„H  /  I  (?)   in  acetic  acid  solution 

\n.nhg,H5 

with  cone.  HCl,  aniline  being  eliminated  (Zincke 
a.  Lawson,  B.  20,  11G9).  Formed  also  by  treat- 
ing an  alcoholic  solution  of  phenyl-(/3)-naphthyl- 
nitrosamine  with  HCl  (Fischer  a.  Hepp,  B.  20, 
2173),  and  by  distilling  with  zinc-dust  oxy- 
naphtho-phenazine,  which  is  itself  obtained  by 
heating  with  cone.  HC'lAq  at  190°  the  amido- 
naphtho-phenazinc  which  results  from  the  action 
of  phenylene  o-diamine  on  benzene-azo-(a)-naph- 
thylamine  hydrochloride  (Fischer  a.  Hepp,  B. 
23,  81G).  Also  got  by  the  action  of  (;3)-naphtho- 
quinpne  (1  mol.)  on  o-jjlienylene-diamine  (1  mol.) 
in  50  p.c.  acetic  acid  solution  at  0°,  and  by  oxi- 
dising a  mixture  of  o-phenylene-diamine  and 
()3)-naphthol  with  alkaline  K^FeCyg  (Witt). 

Yellowish-white  prisms,  subliming  at  about 
200°  in  long  flat  needles  or  prisms ;  v.  sol.  hot 
benzene,  v.  si.  sol.  alcohol  and  ether.  Cone. 
H.SOj  dissolves  it,  forming  a  brownish-red  solu- 
tion. Its  salts  are  dimorphous.  One  sulphate 
crystallises  in  scarlet  needles,  the  other  in  garnet- 
red  prisms.  One  nitrate  forms  orange  needles, 
the  other  brick-red  needles.  One  hydro- 
chloride forms  long-reddish  yellow  needles, 
and  changes  at  150°  into  the  second  form.  SnCl, 
reduces  naphthophenazine  to  a  hydride,  crystal- 
lising in  violet  needles. 

a-Amido-naphthophenazine     C,,,H,|N3  i.e. 

C.S<^j^^iJ^.g:^>C.H,     [261°].  Ob. 

tained  by  heating  o-phenylene  diamine  (1  mol.) 
with  benzene-azo-(a)-naphth3'lamine  hydro- 
chloride (1  mol.)  in  alcohol  at  1G0°  (F.  a.  H.). 
Golden  needles  (from  alcohol),  insol.  water,  si. 
sol.  ether  and  cold  alcohol.  Its  solutions  have 
a  yellowish-green  fluorescence.  Its  solution  in 
cone.  HClAq  or  cone.H^SOj  is  green. — B'HCL— 
B',,H,PtCl,.— B'HAuCl,." 

Acetyl  derivative  C|5H|„AcN3.  Yellow 
crystalline  powder. 

Amido-naphthophenazine 
C,„H,(NH,):N,C„H4.  [191°].  Obtained  by  re- 
ducing the  nitro-  compound  with  alcoholic  am- 
monium sulphide  (Zaertling,  B.  23,  17G). 
Brownish-red  crystals,  si.  sol.  alcohol  and  ether, 
V.  e.  sol.  boiling  aniline. — B'HCl. 

Phcnylo-chloridc  of  Amido-naphtho- 
phenazine  C  .^Hi^N^Cl  i.e. 

C,„H,<JJpj^^j>C,H3NH,.       Formed  by  the 

action  of  quinone  dichlorimide  on  phenyl  (/3)- 
naphthylaminc  (Nietzki  a.  Otto,  B.  21.  IGOU). 

H  II 
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Yields  a  base  which  is  a  bluish-violet  pp.  and  a 
uitrate  C,„H|,;NjNO.,  crystallising  in  slender 
needles.  Yields  naphthophenazine  on  elimina- 
tion of  NH„  by  the  diazo-  reaction. 

Bcfercncc. — Eurhodixes. 

Nitr o-naphthoplienazine  C,  (N 0.,)  :N./ C^H. ^ 
[222°].  Formed  by  heating  nitro-(i3)-naphtho- 
quinone  with  o-phenylene-diamine,  HOAc,  and 
NaOAc  on  the  water-bath  (Z.).  Greenish-yellow 
prisms,  si.  sol.  alcohol  and  ether.  Forms  a 
crimson  solution  in  cone.  H.SO^. — B'2HaS04 : 
brown  plates. 

NAPHIHOPHENAZINE  CARBOXYLICACID 
C„H„N,(CO,H).  [above  300°].  Obtained  by 
heating  its  nitrile  with  KOHAq  under  pressure 
at  225°  (Brunner  a.  Witt,  B.  20,  26G3).  Needles 
m.  sol.  water  and  most  solvents.  Cone.  H  SOj 
forms  a  deep-red  solution,  becoming  yellow  on 
dilution. 

J^iiriZe  C„H,,CyN2.  [237°].  Formed  from 
godium  naphthophenazine  sulphonate  and  KCy. 
Forms  a  cherry-red  solution  in  cone.  H;;SOj, 
becoming  yellow  on  dilution. 

Naphthophenazine  sulphonic  acid 
Ci.HJSOjHjN^.  [above  290°].  Formed  by  sul- 
phonating  naphthophenazine  with  fuming  H.,SO, 
(35p.c.)  (Brunner  a.  Witt,  B.  20,  2GC0).  Orange- 
red  needles,  sol.  boiling  water  and  alcohol.  KOH 
yields  yellow  flakes  of  a  eurhodol.  H^SG^  forms 
an  orange-red  solution. — NaA'  2aq. 

NAPHTHOPIASELENOL  v.  Selenium  ok- 

GANIC  COMPOUNDS. 

NAPHTHOPIAZTHIOLE 

[81°].  Formed  by  heating  (aj3)-naphthylene-di- 
amine  (2  g.)  dissolved  in  alcohol,  with  a  cone, 
solution  of  sodium  bisulphite  (15  c.c.)  at  190°  for 
V  hours  (Hinsbei-g,  B.  23,  1393).  Long  needles 
(from  MeOH),  Ui.  sol.  water.  Pleasant  odour. 
Somewhat  volatile  with  steam.  Weak  base. 
Gives  a  yellow  colour  with  cone.  H.^SO^.  Ee- 
duced  by  tin  and  HCl  to  HjS  and  naphthylene 
diamine. 

NAPHTHOPICmC  ACID,  so-called,  v.  Tei- 

NITRO-a-NAPHTHOL. 

NAPHTHO  -  QTTINALDINE    v.    (Pij.  3)- 

Methyl-naphtho-quinoline. 

(a)  -  NAPHTHOQUINOIINE  C.jH.N  i.e. 
Q^jj^^CILCH.g.CH.QH^    Formed  by  heating  a 

mixture  of  (a)-nitro-naphthalene,  (ci)-naphthyl- 
amine,  glycerin,  and  H^SO^  (Skraup,  M.  2, 162  ; 
4,  460).  Formed  also  by  distilling  its  dicarb- 
oxylio  acid  (Doebner  a.  Peters,  B.  23,  1235). 
White  prisms  (from  ether),  insol.  water,  sol. 
alcohol,  ether,  benzene,  and  dilute  acids.  Smells 
like  naphthylamine.  On  oxidation  with  chromic 
acid  it  yields  the  quinone  CisHjNOj  or 

*^«^^*<Cc0.C0.C.'ch!cH'  ^'^^'^^  ^°™^  °^^"Se 
crystals,  [205°],  sol.  alcohol,  benzene,  ether,  and 
HClAq,  insol.  water.  KMnO^  oxidises  it  to 
phenyl-pyridine  dicarboxylic  acid. 

Salts.— Hydrochloride :  pale-yellow 
needles. — B'jH^PtClf,  2aq  :  bright-yellow  prisms, 
V.  si.  sol.  water. — B'HjSO, :  yellowish  prisms,  v. 
e.  sol.  water.— B'H2Cr.,0,6aq  :  needles,  si.  sol. 
cold  water.— B'C„H2(N0",).,0H:  minute  needles. 

Methylo-iodide  B'MeI2aq.  Needles. 


Ociohydride  CijHpN  i.e. 
CH,.CH,.C.CH:CH.C.CH'.CH.,     „     ,  ,    ^    -  ■ 

CH',.CH:.C  C.NH.CH;   Crystals  (Bam- 

berger,  13.  22,  354). 

(j3)-Naphtlioquinoline    C,3H,,N  i.e. 
C^jj^^CH^.g.^N^:gH     ^g^oj  gcQO). 

Formed  by  heating  (/3)-napht.hylamine  (28  pts.) 
with  nitro-benzene  (13  pts.),  glycerin  (50  cts.), 
and  cone.  K.SO,  (40  pts.)  at  150°-160°  (Skraup 
a.  Cobenzl,  M.  4,  436).  The  crude  product  is 
neutralised  with  alkali,  extracted  with  ether,  and 
distilled.  In  this  reaction  (l,2)-bromo-(j3)-naph- 
thylamine  [63.°]  may  be  substituted  for  (.8)-napb- 
thylamine,  and  nitro-phenol  may  be  used  instead 
of  nitro-benzene  (Lellmann  a.  Schmidt,  B.  20, 
3154).  Formed  also  by  heating  (l,2)-nitro-(^)- 
naphthylamine  with  glycerin  and  H.^SOj  (L. 
a.  S.).  Obtained  likewise  by  distilling  its  carb- 
oxylic  acids. 

Properties.— Colourless  crystals,  si.  sol.  water, 
sol.  ether,  alcohol,  benzene,  and  acids.  Its  alco- 
holic solution  gives  a  brown  colouration  with 
FeClj,  and  a  green  colour  with  cupric  acetate. 

Reactions. — 1.  KMn04  oxidises  it  to  ()3)- 
phenyl-pyridine  dicarboxylic  acid. 

Salts.— B'HCl  2aq  :  long  needles,  v.  sol. 
water,  si.  sol.  alcohol.— P'JI._PtClu  aq  :  orange 
crystalline  pp.  —  B',H.,Gr.,0-  :  short  golden 
prisms.— B'ICIHCI.  [c.  i48°].  Yellow  needles, 
obtained  by  adding  a  solution  of  ICl  in  HClAq  to 
a  solution  of  the  base  (Dittmar,  B.  18,  IGIO). — ■ 
Picrate  [252°]. 

Methijlo-iodide  B'Mel  2aq.  [200°-205°]. 
Light-yellow  needles,  exhibiting  a  blue  fluores- 
cence in  aqueous  solution. 

Octo  hydride  C|.,H|,N  i.e. 
CH,.CH,.C.CH:CH.C.NH.CH,    ^.q,^  Obtained 


CH.,.CH.,.C- 


-C.GH,.CH.; 


by  boiling  (;3)-naphtho-quinoline  with  isoamyl 
alcohol,  and  sodium  (Bamberger,  B.  22,  354). 
At  the  same  time  there  is  formed  an  isomeric 
p  TT  ^GH.,.CH.,.CH.N  H.CH.,  rnio-] 

^"  ^\  ^GH.CH,.GH.;    L-^^  -I- 

Reference. — Oxy-,  Oxy-methtl-,  and  Phenyl- 

NAPHTHOQUINOLINE. 

(;S)  -  NAPHTHOQUINOLINE  CAKBOXYLIC 

ACID  G,,H,N0,  i.e,  C,H,<'^^-<^^-g;gj:ggO-^^. 

[187°].  Obtained  by  oxidising  methyl- (/3)-naph- 
thoquinoline  with  KMnO^  and  H.^SOj  (Seitz,  B. 
22,  201).  White  crystalline  powder,  insol.  water, 
m.  sol.  boiling  alcohol. — NaA'  2|aq.  Grystals, 
si.  sol.  cold  water. — BaA'2  4aq:  flocculent  pp., 
becoming  crystalline  on  long  boiling ;  insol. 
water. — GuA'.^ljaq:  crystalline,  insol.  water. — 
B'HGl :  yellow  needles,  v.  si.  sol.  boiling  dilute 
HClAq.— B'.,H,PtCl,  2aq :  yellow  needles,  v.  si. 
sol.  hot  dilute  HClAq. 

(a)-Naphthoquinoline  {Py.  1,  3)-dicarboxylic 
CH:CH.C.G(C02H)  GH 

C.N  C.CO.,H- 


acid  C„H,<^^ 


[278°]. 


Formed  by  oxidising  (a)-styryl-(a)-naphthoquinol- 
ine  carboxylic  acid  with  cold  aqueous  KMnOj 
(Doebner  a.  Peters,  B.  23,  1234).  Groups  of 
greenish-yellow  needles,  insol.  cold  water,  si.  sol. 
hot  water,  ether,  cold  alcohol,  and  dilute  HClAq, 
V.  sol.  cone.  HClAq. 

Salts. — The  salts  of  the  alkalis  and  alkaline 
earths  are  t.  sol.  water.    The  Pb  and  Cd  salts 
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are  white  pps.— CuA"2aq :  dlrty-grecn  pp.,  si. 
Bol.  water.— Ag.A"  :  white  floeculeiit  pp. 

(^)-Naphthoquinoline-(i')/.  1,  8)-dicarboxylic 

acidCJI,<;  C.C(C0J1):CH  "  • 


[288^]. 


Formed  by  oxidation  of  (a)-styryl-(;3)-naphtho- 
quinoline  carboxyhc  acid  by  KMnO,  (Doebner  a. 
I'etcrs,  B.  23,  1240).  Very  slender  light-yellow 
needles,  si.  sol.  ether,  cold  alcohol,  and  benzene, 
V.  sol.  HOAc  and  alkalis.— BaA'.,aq  :  white 
llocculciit  pp. — AgA"  :  powder,  si.  sol.  water. 
NAPHTHOQUINOLINE  SULPHONIC  ACID 

c,        i.e.  c  ji.,(so  ji)<[;-^^-J,'-(.^j:*^J^. 

Obtained  from  (/3)-naphthvlamine  sulphonic 
acid  of  Forsling  (7i.  20,  20'j'J)  by  heating  with 
glycerin,  H.SO,,  and  nitrobenzene  (Immerheiscr, 
B.  22,  401;  cf.  Gentil,  B.  18.  201).  Small 
needles,  nearly  insol.  water.  Very  dilute  solu- 
tions of  the  acid  and  its  salts  fluoresce  blue. — 
BaA'.,  4aq.    Splendid  prisms. 

(a)-NAPHTHOQUINONE  C„H,0,  i.e. 

C^H,<^^Q'|^y.    {aj-Naplithariuinonc.     Mol.  'w. 

158.  [125°]. 

Fornialion. — 1.  By  oxidation  of  naphthalene 
by  CrO,  in  HOAc  (Groves,  C.  J.  20,  209  ;  cf. 
Hermann,  A.  151,  03). —  2.  By  oxidising  with 
chromic  acid  the  following  bodies  :  naphthylene- 
2)-diamine,  and  its  acetyl  derivative  (Liebermann 
a.  Dittler,  B.  (>,  94.5),  (a)-naphlhylamine  and  its 
sulphonic  acid  (Reverdin  a.  Niilting,  B.  12,  2305), 
(a)-aiiiido-(a)-nnphtliol  (Liebermann,  .4. 183,212), 
and  the  acetyl  derivative  of  (a)-naphthol  (Miller, 
B.  14,  IGOO). 

Preparation. — 1.  Naphthalene  (10  g.)  is  dis- 
solved in  HOAc  (60  g.) ;  to  this  is  slowly  added 
a  solution  of  CrO,  (.30  g.)  in  water  (20  c.c).  The 
mixtureis  heated  at  100°.  Water  (30  g.)  is  added, 
and  the  liquid,  when  cooled  to  20°,  filtered  from 
naphthalene.  From  the  filtrate  water  precipi- 
tates naphthoquinone.  Becrystallised  from  light 
petroleum  (Japp  a.  Miller,  C.  J.  39,  220;  cf. 
(iroves,  C.  J.  2(i,  209  ;  Phmpton,  C.  J.  37,  034  ; 
Jliller,  [2]  43,  125).— 2.  (a)-Naphthol-orange 
(Tropcoliue  000  No.  1)  is  reduced  to  sulphanilic 
acid  and  (1:4)  amido-naplithol,  the  latter  is  oxi- 
dised and  the  quinono  purified  by  distillation 
with  steam  ;  the  yield  is  40  p.c— 3.  By  oxidation 
of  (a)-naphthylamine  (Ipt.)  with  H.SO^  (Opts.), 
water  (25pts.),  and  K,Cr.,0.  (2ipts.)'',  in  the  cold 
(Monnct,  Reverdin,  a.  NOlting,"!?.  12,2300). 

Properties. — Yellow  triclinic  needles,  which 
begin  to  sublime  below  100°.  Volatile  with  steam. 
V.  si.  sol.  water  and  ligroin,  v.  sol.  benzene,  CS.„ 
chloroform,  ether,  HOAc,  cone.  H,SO„  and  boil- 
ing alcohol.  Smells  like  quinonc.'  Alkalis  form 
a  rodilish-brown  solution.  It  is  not  attacked  by 
SO,,  in  the  cold.  Reacts  in  alcoholic  solution 
With  primary  amines  forming  compounds  repre- 
sented by  C,„H.p.,NR,  which  may  be  considered 
to  be  alkyl-ainido-(a)-naphthoquinones  or  more 
probably  as  oxy-(/3)-naphthoquinone  alkylimides. 
Secondary  amines  act  forming  compounds  re- 
presented by  G,„H,0,,NRR' ;  but  diphenylamine 
acta  only  in  presence  of  HCl.  Tertiary  amines 
do  not  react  in  this  way.  Hydro-naphthoquinone 
may  be  used  instead  of  naphthoquinone,  being 
oxidised  by  the  air.  Salts  of  amines  may  be 
used  instead  of  amines.  The  compounds  crys- 
tallise in  needles  (Plimpton,  C.  J.  37,  033). 


Reactions. — 1.  Naphthoquinone  dissolves  in 
aqueous  KOH  and  Na  CO,,,  and  on  adding  acida 
a  red  body  is  ppd.  This  is  also  got  by  oxidising 
naphthalene  with  CrO,  in  acetic  acid  and 
neutralising  the  hot  liquid  with  Na  CO^  (A. 
Guyard,  Bl.  [2]  31,  04  ;  Plimpton,  C.  J.  37,  041). 
It  is  soluble  in  benzene  and  ])pd.  from  it  by  light 
petroleum  as  a  dark-red  powder.  This  substance 
was  named  carminaphthe  by  Laurent  (Rev. 
Scicnt.  14,  500),  who  ascribed  to  it  the  formula 
C|sH„0.,. — 2.  Boiling  nitric  acid  oxidises  it  to 
phthalic  acid.— 3.  Boiling  HIAq  andPredueeit 
to  hydronaphthoquinone  [170°].  Tin  and  HCl 
act  in  like  manner.— 4.  When  boiled  with  au 
aqueous  solution  of  an  equivalent  of  Jiijilro- 
naphtJioquinone  there  is  deposited  on  cooling 
dark-purple  crystals  of  naphthoquinhydrone 
C;(,H||0|.  It  is  readily  converted  by  oxidising 
agents  into  naphthoquinone  and  by  reducing 
agents  into  hydronaphthoquinone. — 5.  Bromine 
in  presence  of  iodine  forms  di-bromo-naphtho- 
quinone  [218°]  (Miller,  Bl.  [2]  43,  125).— 0. 
Heated  with  benzoic  acid  at  100°  it  forms 
needles  of  '  benzouaphthone  '  C^-II|.0.,  ?  which 
may  be  purified  by  successive  boiling  with 
aniline,  and  alcohol  (Japp  a.  Miller,  C.  J.  39, 
221).  This  body  is  insoluble  in  ordinary  sol- 
vents and  in  aqueous  NaOH.  Aqueous  KMnO^ 
oxidises  it  to  phthalic  acid.  It  is  not  atTected 
by  ZnFjt^,  and  therefore  contains  no  hydroxyl. — 
7.  Boiling  fuming  HClAq  forms  a  green  amor- 
phous powder,  insol.  water,  alcohol,  and  ether, 
but  partially  dissolving  in  HOAc  forming  a  blue 
solution  (Krapp  a.  Schultz,  A.  210,  178).— 8. 
Pltenyl-liijdrazine  reacts  forming  benzene-AZO- 
(a)-naphthol  C,„H,(OH).N J>h.  —  9.  On  adding 
aqueous  ammonia  to  alcoholic  naphthoquinone 
the  liquid  becomes  brown  and,  by  precipitation 
by  water,  a  red-brown  amorphous  body  is  formed, 
probably  Laurent's  'carminaphthe'  (Plimpton, 
C.  J.  37,  041). — 10.  YeJow  ammonium  suJphide 
produces  a  red  powder  melting  with  complete  de- 
composition at  about  300'  (Willgerodt,  B.  20, 
2470). — 11.  When  a  solution  of  mctlnjJamine 
(acetate)  is  added  slowly  to  a  small  quantity  of 
naphthoquinone  dissolved  in  alcohol,  methyl- 
amido-naphthoquinone  C|„H„O.NMe  [232°  un- 
cor.],  is  formed.  It  crystallises  from  alcohol  in 
red  needles,  which  are  reduced  by  SO.^  forming 
a  substance  crystallising  in  white  needles  (Plimp- 
ton, C.  J.  37,  039).-  12.  When  an  alcoholic  solu- 
tion of  naphthoquinone  is  mixed  with  excess  of 
aqueous  dimctiujlamine  the  solution  neutral- 
ised with  acetic  acid  and  the  liquid  allowed  to 
evaporate  spontaneously,  there  is  deposited  a 
substance  CiuH.O^NMe^  which  crystallises  from 
alcohol  in  bright-red  needles  [118°]  (Plimpton, 
C.  J.  37,  042). — 13.  With  ethijlamine  acetate  in 
alcoholic  solution  a  brown  liquid  is  formed.  If 
this  is  boiled  with  charcoal,  filtered  and  evapo- 
rated deposits  ethyl-amido-naphthoquinone 
C,„H,0,NEt  as  red  needles  [140°].  It  may  be 
sublimed,  and  is  soluble  in  benzene,  hardly  so 
in  light  petroleum  (Plimpton,  C.  J.  37,  04O). — 
14.  Aniline  in  alcoholic  solution  forms  a  red 
liquid.  If  this  solution  is  heated  to  boiling  and 
poured  into  water,  the  pp.  washed  with  dilute 
acetic  acid  and  crystallised  from  alcohol,  animal 
charcoal  being  used,  the  product  is  phenyl-amido- 
naphthoquinone  C,„H^O,,NPh  [191°]  (Plimpton, 
C.  J.  37,  035).    It  crystallises  in  red  needles,  v. 
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sol.  hot  alcohol,  benzene,  and  ether.  Insol.  light 
petroleum.  It  forms  a  crimson  solution  in  cone. 
H.,SOj  from  which  it  is  ppd.  unchanged  by  water. 
It  forms  a  purple  solution  in  alcoholic  potash. 
It  is  not  attacked  by  acetic  or  benzoic  anhydride. 
It  is  attacked  by  cone.  HCl-at  170°  and  by 
aqueous  SO.,  at  125°,  aniline  being  among  the 
products  (Pfimpton,  C.  J.  37, 03  5 ;  cf.  Zincke,  B. 
12,  1G45  ;  14,  92). — 15.  p-Bromo-anili)ie  forms, 
in  like  manner,  when  heated  with  (a) -naphtho- 
quinone or  oxy-(a)-naphthoquinone,  red  needles 
[26(5°-269°]  (Baltzer,  B.  14, 1899).— 16.  vi-Nitro- 
o?iiZmc  yields  C,„H,(NHC,H,NO,)0.,  [270°]  (B.). 
17.  p-Nitro-anilinc  forms  C,„H,(NHC,H,NO,)Oo 
melting  above  270°,  which  may  be  reduced  to 
C,„H,(NH.C„H,NH,,)0,  [177°]  (B.).- 18.  Ethyl- 
aniline  produces  C|nH-,(NPhEt)0,  crystallising 
in  violet  needles  [155°]  (Elsbach,  B.  15,  1810).— 
19.  o-Toluidinc  forms  C,„H3(NHC,H.)0„  crystal- 
lising in  red  needles  (Elsbach,  B.  15,  689).— 20. 
l>Toluidine  forms  C|„H5(NHC,Hj)02crystallising 
from  alcohol  in  red  needles  [200°]  and  forming  a 
crimson  solution  in  cone.  H  .SO,  (Plimpton,  C.  ■/. 
37,  638;  Elsbach,  B.  15,  687).— 21.  Diplicnyl- 
ainine  forms  C|oH3(NPh2)0,_,  crystallising  from 
alcohol  in  needles  [164°]  (Plimpton). 
0.^.^  CA<C(NOH).gH 


px^^C(OH):CH 
^'*^<\C(NO)  :CH" 


Nitroso- (a)  -naphthol. 

Formed,  together  with  a  greater  quantity  of  the 
(fi)-oxim  of  (i8)-naphthoquinone,  by  the  action 
of  nitrous  acid  on  (o)-naphthol  (Fuchs,  B.  8, 
626).  Prepared  by  the  action  of  hydro xylamine 
hydrochloride  on  (a) -naphthoquinone  (Gold- 
Bchmidt,  B.  17,  2064).  Yellowish  needles,  de- 
composing at  about  190°.  V.  sol.  alcohol  and 
ether,  si.  sol.  CS^  and  hot  benzene.  Slightly 
volatile  with  steam.  Dissolves  in  alkalis,  but  is 
reppd.  by  COj.  Does  not  colour  mordants  (Kos- 
tanecki,  B.  22,  1347).  Reactions. — 1.  Nitric 
acid  converts  it  into  di-nitro-(o)-naphthol.  — ■ 
2.  Alcoholic  KjFeCy^  forms  nitro- (a) -naphthol. 
■ —  3.  PCI5  forms  ')3 '-di-chloro -naphthalene 
[G8°].  —  4.  Phenyl  cyanate  unites,  forming 
C,„H5(0H):N0.C0.NHPh,  which  crystallises  in 
yellow  prisms  [170°]  (Goldschmidt  a.  Strauss, 
B.  22,  3106).— 5.  Boiling  with  aniline  and  HOAc 
yields  phenyl  -  (j8)  -  amido  -  (a)  -  naphtho  -  quinone 

anilide  C,„H5(NHPh)<;^pjj  [187°  cor.]  (Bromme, 

■B.  21,  393).— 6.  ^j-Toluidine  forms,  in  like 
manner,  p-tolyl-amido-(a) -naphthoquinone  p- 
toluide  [183°  cor.]  (B.). — 7.  ^-Ciimidine  forms 
>|'-cumyl-amido-(o) -naphthoquinone  <f'-cumidide 
[181°  cor.]. — 8.  Naphthylamine  forms  (a)-naph- 
thyl-amido-(a)  -  naphthoquinone -(a)-naphthalide 
[178°  cor.].— 9.  Bromine  in  HOAc  forms  di- 

Aromo- (a) -naphthoquinone  osim  C,„HjBr^<;^^Qjj 

[175°]  (Bromme,  B.  21,  391).  Methyl  ether 
A'Me.  [100°].  Yellow  crystals  ;  v.  sol.  alcohol, 
ether,  and  benzene,  insol.  water ;  dissolves  in 
H.,SOj  with  a  yellow  colour  (Ilinski.  B.  17,  2589). 

'  Di-oxim  C,„H,(N0H),[1:4].  [207°].  Formed 
by  boiling  the  mono-oxim  for  two  days  with 
hydroxylamine  and  alcohol  (Nietzki  a.  Guiter- 
mann,  B.  21,  433).  Slender  colourless  needles, 
Bol.  alcohol  and  tlher;  decomposed  by  melting. 
With  Ac,0  it  yields  C,„H„(N0Ac)2  [160°].  Tin 
and  HCl  reduce  it  to  naphthylene-diamine. 


Alkaline  KMnO,  oxidises  it  to  di-n!troso-iiapb 
thalene  C]|,H^(NO).,,  a  yellow  powder,  exploding 
at  120°. 

Di-chloro-di-imide  C,„H„(NCl)j.  [137°]. 
Formed  from  naphthylene-;j-diamine  hydro- 
chloride and  a  cold  solution  of  bleaching  powder 
(Friedliinder  a.  Bockmann,  B.  22,  591).  Yellow 
needles  (from  alcohol  and  xylene),  smelling 
strongly  like  quinone.  Eeconverted  by  reducing 
agents  to  naphthylene-diamine.  Cone.  HClAq 
in  HOAc  converts  it  into  di-chloro- (a) -naphtho- 
quinone [190°]. 

Di-phenyl-di-imide  C,„H,(NPh).,.  [187°]. 
Formed  by  heating  benzene-azo-(a)-naphthyl- 
amine  with  aniline  at  150°  (Fischer  a.  Hepp,  A. 
256,  264).    Golden  plates,  si.  sol.  alcohol. 

mi       7      3    •  1     CH.,.CH,>.C.CO.CH     r-c  ro-i 

Tetrahydrzde  ch:.CH:,C.C0.CH- 
Obtained  by  oxidising  (a)-naphthylamine  tetra- 
hydride  with  Na,,Cr.,0,  and  H^SOj  (Bamberger  a. 
Lengfeld,  B.  23,'ll31). 

(i3) -Naphthoquinone  C„Hj<^^^:^y.  For- 

mation. — By  oxidation  of  amido-(S) -naphthol, 
which  is  got  by  reducing  its  (a)-oxim  (nitroso- 
(fl) -naphthol)  (Stenhouse  a.  Groves,  C.  J.  32, 
47;  33,  415;  A.  189,  153;  194,  202;  Lieber- 
mann  a.  Jacobson,  A.  211,  40).  The  amido-(iS)- 
naphthol  may  also  be  obtained  by  reducing  (jS)- 
naphthol  orange  [v.  Azo-  compounds). 

Preparation. — Amido  -  (/8)  -  naphthol  hydro- 
chloride (1  pt.)  is  dissolved  in  saturated  aqueous 
SOo,  and  when  cold  the  solution  is  poured  into 
ferric  chloride  solution  (12  pts.,  containing  1-2 
pts.  Fe.,0.,).  The  quinone  is  deposited  as  golden 
needles'  (Groves,  C.  J.  45,  298). 

Properties. — Orange  needles  (from  alcohol) 
or  red  needles  (from  ether).  Softens  and  de- 
composes at  115°-120°.  Has  no  smell.  Is  not 
volatile  with  steam.  Dissolves  in  alkalis,  form- 
ing a  yellow  solution,  which  absorbs  oxygen 
from  the  air. 

Reactions. — 1.  Boiling  nitric  acid  forms 
phthalic  acid. — 2.  SOj  reduces  it  to  hydro-(;3)- 
naphthoquinone.  HIAq  acts  in  like  manner 
(S.  a.  G.).  Tin  and  HClAq  reduce  it  to  '  di- 
naphthyl  dihydroquinone  '  C.,„H||0,  crystallising 
in  colourless  needles  [178°]  (Korn,  B.  17,  302-1). 
3.  Dilute  H.jSOj  forms,  on  warming,  '  di-naph- 
thyl-diquinhydrone  '  C„oH|„0|,  a  black  insoluble 
powder  (S.  a.  G.).— 4.  Chlorine  passed  into  its 
solution  in  HOAc  forms  chloro-naphthoquinone 

and  the  compound  C!6Hj<^q^'q|^qqj^  which 

crystallises  in  monoclinic  needles  (containing 
2aq)  [112°],  and,  when  anhydrous,  melts  at  128° 
(Zincke,  B.  20,  2892).— 5.  An  alcoholic  solution 
oianilinc  forms  the  anilide  C,„H,,NO^,  probably 

oxy-  (o)-naphthoquinone  anilide  C,oH^(OH)  <^  ^pj^ 

(Liebermann  a.  Jacobson,  A.  211,  75  ;  Zincke,  B. 
14,  1494).  This  substance  crystallises  in  red  or 
yellow  needles  melting  above  240°,  insol.  water, 
si.  sol.  alcohol  and  hot  benzene.  It  is  split  up 
by  boiling  acids  into  aniUneand  oxy- (a) -naphtho- 
quinone. Boiling  HOAc  converts  it  into  phenyl- 
amido-(a)-naphthoquinone.  With  NaOEt  and 
alkyl  bromides  it  gives  the  compounds 
C,„H,(OMe)0(NPh)  [151°],  C„H,„EtNO.,  [104°], 
C,„H,„PrN02  [100°],  and  C,„H,„PrN02  [104°] 
(Zincke,  B.  15,  279).    The  so-called  dianilide  of 


NArilTIIOQUINONE. 


469 


(j3)-n.aplithoquinonp,  which  is  formed  by  heating 
di-broino-(o)-naphthol  with  aniline,  is  probably 
the  anilide  of  plienyl  amido-(/3)-naphthoquinone 

C|„H-(NPhH)<^^pj^.    It  crystallises  in  orango- 

rrd  needles  [179°]  (Meldola,  C.  J.  45,  157 ;  cf. 
Zincke,  B.  15,  481).  This  body  has  also  been 
<lf.-;cribed  as  di  -  phenyl  -  di  -  iniido- naphthol 
C,„H,(OH)(Nl'h),(Gricss,  ii.  13,  123).  The  cor- 
responding di^j-toluide  [c.  175°]  and  di-(^)- 
naiihthalide  [217^],  preiJared  by  the  same  reac- 
tion from  di-bromo-(a)-naphthol,  are  probably 
vonstitutcd  in  a  similar  manner.— G.  Ethijl- 
anilinc  forms  phenyl-ethyl-amido-(/3)-naphtho- 
<|iiinonc  C|„H,,(NPhl';t)02?  which  crystallises  in 
thick  red  needles  [105°],  insol.  NaOHAij,  and  is 
vi'solvod  by  dilute  HClAq  into  ethyl-aniline  and 
</3)-oxy-(a)-naphthoquinone  (Elsbach,  B.  15, 
(ii)l).-7.  o-Tohudinc  forms  Ci-HuNO.^,  pro- 

bablyC,„nj(OII)<^^Q  -pj  ,  which  crystallises  in 

red  needles,  sol.  NaOHAq.  It  is  not  affected  by 
IIOAcatl50°.  Boiling  dilute  HClAq  splits  it 
up  into  o-toluidine  and  (^)-oxy-(a)-naphtho- 
(piinone  (Elsbach,  B.  15,  GSO).-  8.  i^-Toluidino 
forms     the    ^^-toluide    C|;H,3M0.^,  probably 

C'ioHi(OH)<^^  Q  jj  j^jg,  which  crystallises  in  red 

needles  [240°],  sol.' NaOHAq.  On  heating  with 
dilute  HClAq  at  130°  it  forms  (/3)-oxy-(a)-naph- 
tho(]uinone,  and  this  body  is  probably  an  inter- 
mediate product  in  the  conversion  of  (/3)-naph- 
tlioquinone  p-toluide  into  (a)-naphthoqninone 
j)-toluide,  which  takes  place  on  heating  with 
acetic  acid  at  150°  (Elsbach.  B.  15,  08G).  It 
gives  the  following  ethers :— C,.H|.,MeNO.,  [150'], 
C,,H,..EtNO.,  [137°],  and  C,iH,",rrNO.,'  [139°] 
(Zincke  a.  Brauns,  B.  15,  19li9).-9.  Boiling  with 
ammonium  acetate  forms  (/3)-naphthazine. 

Phenyl  hydrazide  ^iu-'^s^xn  HC  H 
Bcmanc-o-azo-{a)-naphthol.  [138°].  Formed  by 
the  action  of  phenyl-hydrazine  hydrochloride 
upon  (3)-naphthoquinone  suspended  in  acetic 
acid  (Zincke  a.  Bindewald,  B.  17,  3030).  Long 
red  needles,  sol.  hot  alcohol  and  hot  HOAc, 
insol.  water.  Does  not  combine  with  acids  or 
bases.  Yields  amido-naphthol  on  reduction  with 
SriCl,.  Bromine  in  HOAc  forms  C,^H,„Br.,Np 
[215°-219°]. 

o-Tolyl-hydrazide  C,;H,jN.^O  i.e. 

Ci„Il6<^^  j^jjQ  jj  .    [150°].    Ecd  plates,  with 

golden  lustre,  v.  e.  sol.  alcohol.  Keduced  by 
SnCl.j  to  amido-naphthol.  Nitric  acid  oxidises 
it  to  di  -  nitro  -  naphthol.  Bromine  forms 
C,,H,.,Br,N,0  [254°]. 

p-To'lyl-hydrazide  C,,HnN^O  i.e. 

C|oHj<^^  ^jjQ  jj  .      [145°].      Ked  needles 

(Zincke  a.  Kathg'en,  B.  19,  2491).  Forms 
C,,H|,Br.,N,0  [130°]. 

{i)-Oxim  C,H,<p^Q^>-^^.  {a)-Nitroso- 

(^)-napkthol.  [109-5°].  S.  (alcohol)  2-4  at  13°. 
Prepared  by  adding  a  concentrated  aqueous  so- 
lution of  NaNO.,  (50  pts.)  to  a  boiling  solution  of 
(/3)-naphthol  (100  pts.)  and  ZnCl.,  (75  pts.)  in 
spirit  (000  pts.).  After  cooling,  and  standing  for 
Pome  hours,  the  brown  zinc  salt  which  separates 
is  waihcJ  with  alcohol,  suspended  iu  water 


(1000  pts.),  and  digested  for  a  short  time  with 
NaOH  (00  pts.).  After  cooling,  the  sodium  salt  is 
filtered  oft',  washed  with  a  little  water,  and  de- 
composed by  cold  HCl.  The  yield  is  110  p.c.  of 
the  naphthol  (Henri(jucs  a.  Ilinski,  B.  18,  704,* 
cf.  Groves,  C.  J.  45,  295  ;  Stenhouse  a.  Groves, 
G.  J.  32,  47  ;  A.  189,  140  ;  Fuchs,  B.  8,  1020). 
Proi^erties. — Thin  plates  or  short  thick  orangff 
prisms.  V.  si.  sol.  boiling  water,  si.  sol.  ligvo'in, 
V.  e.  sol.  ether,  benzene,  and  HOAc.  Volatile 
with  steam  (when  pure).  Reactions. — 1. 
Aqueous  ammonia  at  100°  forms  a  compound 
C|uHuN„0,  probably  the  oxim  of  naphtho- 
N  H 

quinonimide  C,|,H„<;^-j^  qjj,  which  crystal- 
lises from  alcohol  in  green  needles  [152°], 
soluble  in  alcohol,  ether,  acids,  and  alkalis.  It 
is  converted  by  nitrous  acid  into  an  unstable  ni- 

which  forms  the 


trosamineC,A<^[j^^^)  [244°] 


salts  KC|„H,N,,0.,  and  AgC,„H,N.,0,.  Naphtho- 
quinonimide  oxim  is  reduced  by  ammonium 
sulphide  to  a  base  C,„H,N,  [92°-95°].  Naphtho- 
quinonimide-oxim  forms  the  salts  IvC,„H,NX',  a 
red  powder ;  CiuH^^NjOHCl,  yellow  plates ; 
(C|„H,N.,0).,H.,PtClrt2aq,  orange  .needles,  and 
C|„H,N,,0HN6,.— 2.  Dilute  nitric  acid  forms 
nitro-naphthol. — 3.  Ammonium  sulpliidc  reduces 
it  to  amido-naphthol. — 4.  Chlorine  passed  into 
a  cold  solution  of  the  oxim  in  chloroform  yields 

C^H|<^^^j  ^^^"^^p  crystallising  in  yellowish- 
red  needles  (Zincke  a.  Sehmunk,  A.  257,  133). 
This  body  takes  up   more  chlorine,  forming 

C,;H|<f^^|^^'*^^'^'^^p    which    crystallises  in 

white  neecUes  [180°],  and  when  treated  with 
potash  changes  to    the    di-chloro-  derivative 

C„H,<^[,^'^^^^j  [lGG°].-5.  Bromine  added 

to  its  solution  in  chloroform  unites  forming 
C|„H;NO;Br,  crystallising  in  colourless  needles 
[131°],  which  dissolve  in  alkalis,  changing  to 

^^^'<CH-fSi^CBr'  crystallising  in  yellow 
needles  [172°].  The  last  body  is  also  formed  by 
adding  bromine  to  a  solution  of  (i9)-naphtho- 
quinone  (a) -oxim  in  cold  HOAc.  Bromine  added 
to  a  hot  solution  in  HOAc  forms  a  bromo-naph- 
thoquinone   [201°]   (Bromme,  B.  21,  380).— 

G.  Phenyl  cyanate  forms  C,oH„<^j.Q_pQ -j^j^pj^ 

crystallising  in  foltedneodIes[128°](Goldschmidt 
a.  Strauss,  B.  22,  3100).- 7.  SO.,  or  NaHSO, 
acting  on  its  alcoholic  solution  form  amido- 
naphthol  sulphonic  acid  (Schmidt,  J.  pr.  [2]  42, 
150).— 8.  Aniline  in  HOAc  forms  the  same 
phenyl-amido-naphthoquinone  anilide  as  it  forms 
with  the  two  other  naphthoquinone-oxims 
(Briimme,  B.  21,  393).  Salts.— NaA' :  green  pp. 
(from  alcoholic  solution),  si.  sol.  water. — K.V  : 
lustrous  green  plates,  sol.  water  and  alcohol. — 
NH,A':  green  plates.— CoA',:  brownish-red  pp. 
— CoA'3 :  purple-red  pp.,  soluble  without  altera- 
tion in  alcohol,  aniline,  phenol,  cone.  H^SO,,  and 
HNO, ;  it  is  very  stable  towards  acids,  alkalis, 
oxidising  agents,  and  reducing  agents  (Ilinski  a. 
Knorr,  B.  18,  099).— Ni.\'.,:  brownish-yellow  pp., 
si.  sol.  water  and  alcohol,  easily  decomposed  by 
acids  (difference  from  the  cobalt  salt).  — FeA'^ : 
black  pp.,  insol.  water,  v.  sol.  aniline,  forming  a 
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dark-bro'wn  solution. — CuA'.^;  lustrous  brown  pp., 
sol.  dilute  HClAq  and  50  p.c.  acetic  acid. — AgA.': 
reddish-brown  powder,  insol.  water  and  alcohol. 
Ag(NH|)A'.^ ;  slender  green  needles,  insol.  water 
and  alcohol.—  AgHA'2 ;  microcrystalline  brown 
pp.,  sol.  alcohol  (Ilinski,  B.  17,  2581 ;  18,  2728). 
Methyl  ether  of  the  (a)-oxim 

C.^Kci'^ti-  t75°].  Long  yellow 
needles,  v.  sol.  alcohol,  ether,  and  benzene,  m. 
sol.  hot  water,  si.  sol.  cold  ligroin.  Forms  a 
deep-red  solution  in  H.2SO4.  Yields  (a)-amido- 
(;3)-naphthol  on  reduction  with  tin  and  HClAq 
(Goldschmidt  a.  Schmid,  B.  18,  571). 

Ethijl  ether  of  the  (a.)-oxiin 
C,„H,0(NOEt).    [50°-G0°].    Needles  (from,  al- 
cohol'-ligroin)  (Ilinski,  B.  19,  341). 

BenzoylderivativeG„;Hfi{i:iOBz).[lU°]. 

(P) -Oxim  C,n,<^'^^r^^^^\  {p)-Nitroso.- 

{a)-naphthol.  [148°]  (W.') ;  [152°]  (G.).  This  is 
the  chief  product  of  the  action  of  nitrous  acid  on 
(a)-naphthol  (Fuchs,  B.  8,  C26).  It  may  be  se- 
parated from  the  oxim  of  (a)-naijhthoquinone  {v. 
sxipra),  which  accompanies  it  by  means  of  their 
sodium  salts  (Worms,  B.  15,  181G).  It  is  also 
obtained  by  boiling  (;3)-naphtlioquinone  with 
hydroxylamine  hydrochloride  for  half  an  hour 
(Goldschmidt,  B.  17,  215).  Yellow  needles  (from 
benzene),  almost  insol.  cold  water,  m.  sol.  ether, 
V.  sol.  alcohol.  Somewhat  volatile  with  steam. 
Cone.  H.^SOj  forms  a  deep-.red  solution.  Koij 
decomposed  by  boiling  alcoholic  potash. 

Reactions. — 1.  Bromine  acting  on  its  solution 
in  chloroform  unites  forming  a  dibromide 
CiiiHjNO^Bra,  crystallising  in  grey  leaflets  [155°] 
(Bromme,  B.  21,  390).  Bromine  acting  on  its 
solution  in  HOAc  yields  the  bromo-  derivative 
C|„H^BrNO.,,  separating  from  alcohol  in  yellow 
crystals  [175°]  (B.).— 2.  Alkaline  K^FeCyj  oxi- 
dises it  to  (;8)-nitro-(a)-naphthol. — 3.  Nitricacid 
forms  di-nitro-(a)-naphthol  andphthalic  acid. — 

4.  Phenyl   cyanate  unites  with  it,  forming 

CioHs<;^^Q  j^jjpj^.crystaUisingfrombenzene 

in  greenish-yellow  prisms  (containing  benzene) 
[120°]  (Goldschmidt  a.  Strauss,  B.  22,  3106).— 

5.  Aniline  in  HOAc  fprms  the  same  phenyl- 
amido-naphthoquinone  anilide  aa  with  the  other 
two  isomeric  oxims  (Bromme). 

Salts.— NHjA' :  lustrous  green  needles. — 
NaA'  (dried  at  110°) :  reddish-brown  powder, 
insol.  cone.  NaOHAq,  m.  sol.  water  and  alcohol. 
■ — KA' :  lustrous  green  plates. — BaA'2  2aq  : 
bronzed  plates. — PbA'.^ :  dark-brown  scales, 
insol.  water. —  AgA' :  brownish-red  pp. 

Methyl  ether  of  the  (l3)-oxim 

^-^KcrW.^^^^^'  ^^"^  ^^^^ 

and  Mel  (Fuchs).  Formed  also  by  heating  (j8)- 
naphthoquinone  with  the  hydrochloride  of  the 
methyl  ether  of  hydroxylamine  (Goldschmidt  a. 
.  Schmid,  B.  18,  671,  2224).  Yellowish-green, 
needles,  v.  sol.  alcohol.  Eeduced  by  tin  and 
HCl  to  ()3)-amido-(a)-naphthol. 

Ethyl  ether  C^,fl.O{mm).  [101°].  Flat 
.  greenish-yellow  needles. 

Benzoyl  dcrivativeC^.n  fiC^^OBz).  [162°]. 
Di-oiim  C,„H,(NOH).,.    [149°]  (G.  a.  S.) ; 
[166°]  (B.)  ;   [181°]  (K.  a.  M.).    Formed  by 
warming  either  the  (a)  -  or  the  (/8)-  oxim  in  coiv  ^ 


centrated  methyl-alcoholic  solution  with  hy- 
droxylamine hydrochloride  at  100°  (Goldschmidt 
a.  Schmid,  B.  17,  2066;  Bromme,  B.  21,  392). 
Formed  also  by  adding  an  alkaline  solution  of 
hydroxylamine  to  a  cold  solution  of  the  (a)-oxim 
in  caustic  soda  (Kehrmann  a.  Messinger,  B.  23, 
2816).  Yellow  needles,  forming  a  reddi,sh-yellow 
solution  in  alkalis,  and  a  dark-red  solution  in 
HoSOj.  On  warming  with  dilute  H^SO^  or  with 
alkalis  it  is  converted  into  an  anhydride. 
Phenyl  cyanate  also  brings  about  this  change 
(Goldschmidt  a.  Strauss,  B.  22,  3107).  phenyl 
hydrazine  combines,  forming  Ci^H.^N^O;,  which 
crystallises  from  alcohol  in  tufts  of  long  needles 
[105°-138°]  (Polonovsky,  B.  21,  182).  Stannous 
chloride  reduces  it  to  naphthylene-(l,2)-diamine. 
Alkaline  K.,FeCy„  oxidises  it  to  di-nitroso-naph- 
thaleneC|oH|j(NO)2,  which  crystallises  in  needles 
[I27-];  insol.  water  and  alkalis,  v.  sol.  alcohol 
(Leuckart,  B.  19, 174,  349).  The  dioxim  colours 
iron  and  cobalt  solutions  brown. — KCioH.N^O.^ : 
brownish-red  amorphous  pp.,  obtained  by  adding 
ether  to  an  alcoholic  solution  of  the  dioxim  and 
KOEt  (Ilinski,  B.  19,  342).  — AgG,„H,N,0.,: 
dark-red  pp.,  obtained  by  adding  ammoniacal 
AgNOjto  an  alcoholic  solution  of  the  dioxim. 

^a)  -  Methyl  ether  of  the  dioxim 
C.H<C(NOMe).C(NOH)_  ^.^g^^^ 

action  of  hydroxylamine  on  the  methyl  ether  of 
the  (a)-oxim.    Insol.  water,  sol.  alkalis. 

(/8)  -  Methyl    ether    of    the  dioxim 

C.H.<^gS-g(fO^^^).    Formed  from  the 

silver  salt  of  the  dioxim  and  Mel ;  and  also  by 
the  action  of  hydroxylamine  on  the  methyl  ether 
of  the  (5)-oxim.  Yellow  oil,  turning  brown  in 
air.    Sol.  alkalis, 

(a)  -  Ethyl  ether  of  the  dioxim 
C^jj^^C(NOEt):g(NOH)  _  ^^^go^. 

warming  an  alcoholic  solution  of  the  ethyl  ether  of 
the  (a) -oxim  with  hydroxylamine  hydrochloride. 
Green  needles  (from  alcohol)  ;  insol.  water.— 
JSCioHjiN^Oj :  brown  needles. 

Anhydride    of   the    dioxi  m 

CioH„<^^>0,   [78°].  Formed  from  the  dioxim 

by  the  action  of  AcCl,  alkalis,  or  acids.  Formed 
also  by  heating  the  (a)-  or  (S)-oxim  with  an 
alcoholic  solution  of  hydroxylamine  hydro- 
chloride at  150°  (Goldschmidt,  B.  17,  216,  801). 
Long  colourless  mQnoclinic  needles  (from  ligroin). 
Insol.  alkalis. 

Pcri-Naphthoquinone  C,uH  0.^  i.c, 
(0—0 

CH:C-C— C:CH    ^         .  „ 

CH-CH  C  CH-CH'    t)ccurs  in  small  quantity  lu 

the  product  of  the  oxidation  of  di-bromo-(a)- 
naphtliol  by  fuming  nitric  acid  (Meldola  a. 
Hughes,  C.  J.  57,  682).  Slender,  pale-yellow 
needles ;  no  definite  melting-point  observed. 
Blackens  and  decomposes  above  220°.  SI.  sol, 
boiling  dilute  NaOH.  Gives  an  azo-  compound 
with  phenyl  hydrazine.  Not  reduced  by  cold 
aqueous  SO2.  Zinc-dust  and  HOAc  reduces  it 
to  the  corresponding  dioxynaphthalene,  which 
blackens  at  205°  and  forms  a  diacetyl  derivative 
melting  at  227°. 

Beferenccs.  —  Amido-,  Amido-oxt-,  Bkomo-, 
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DiioMO-AMiDO-,    CiiLono-,    NiTRO-,     and  Oxv- 

K.vrillUilQITNONH. 

NAPHrHOaUINONE-PHENAZINE 

C„II,<^^q[^'^>C„H,.    Formeil  by  heating  o- 

iiitro-plienyl-amido-naplithoquinone  with  alco- 
liolic  ammonium  sulphide  (Leicester,  B.  23, 
27'.I7).  CliLcn  plates  (from  alcohol).  Its  alco- 
liulic  solution  is  brown  with  j^veen  ihioroscence. 

NAPHTHOQUINONE  PHENYL -HYDEAZ- 
IDE  V.  lifincni  -.w.o-uitiihlliid. 

NAPHIHOftUINONE-XOLAZINE 
„  „  /C0.('.N.(  '.CII;C11  1  ,       1  , 

^^"■<CO.C.N.C.CH:GMe-  ^''^"^^''^  by  reduction 
of  o-nitro.-tolyl-amido-(a)-naphthoquinone  with 
alcoholic  ammonium  sulphide  (Leicester,  B.  23, 
271)7).  Steel-blue  plates  with  f;i'een  lustre,  form- 
in;,'  agrceu  powder.  Cone.  H^SO,  forms  a  green 
solution.  Its  solutions  in  alcohol  or  HOAc  are 
greenish-yellow  with  faint  moss-green  fluor- 
escence. 

NAPHTHOQUINONE  TOLYL  HYDRAZIDE 

I'.  Toliicili'-\7A>-iiii]ilUlinl. 

NAPHTHOQUINOXALINE  C^.H^N,  i.e. 

C.I^.<^i^aN:CH  •  t02^].  Formed  by 
warming  naphthylene-(ai3) -diamine  with  the 
bisulphite  compound  of  glyoxal  in  presence  of 
some  HOAc  (Hinsberg,  B.  23,  I3'J4).  Small 
colourless  needles;  v.  sol.  alcohol  and  ether,  si. 
sol.  hot  water.  Volatile  with  steam.  Cone.  H._,80j 
gives  a  deep-red  colour,  turned  yellow  by  addition 
of  water. — The  sulphate  crystallises  well. 
The  platinochlorido  is  si.  sol.  water. 

NAPHTHOQUINOXIM  v.  Oxim  of  NAruxiio- 
yriN'oNi:. 

NAPHTHOSTYKIL  v.  Lactone  ot  peri-A^wo- 

NM'UIUdir  Ai  lli. 

NAPHTHOTOLAZINE  v.  Tolunapiitiiazine. 
(a)-NAPHTHOXINDOLE       C,,II„NO  i.e. 

C,oH,<CH  ^^'^^  Formed  by  the  ac- 

tion of  mineral  acids  on  the  sodium  salt  of  (a)- 
naphthindole  sulphonic  acid  (Hinsberg,  B.  21, 
ll(i).  Colourless  needles  (from  alcohol).  Yields 
a  nitroso-  derivative,  which  on  reduction  and 
subsequent  oxidation  forms  (a)-naphthisatin. 

-  Naphthoxindole        C,„H,<^p'^  >C0. 

[234°].  Formed  by  the  action  of  mineral  acids 
on  (P)-naphthindole  sulphonic  acid  (Hinsberg, 
Ji.  21,  111).  Faint  greenish  needles.  SI.  sol. 
water,  v.  sol.  alcohol,  ether,  HO.\c.  Not  attacked 
by  mineral  acids.  Cone.  KOH.\q  dissolves  it 
without  change.  Baryta-water  at  150^  in  sealed 
tubes  yields  the  Ba  salt  of  a  strong  acid.  NaNO.^ 
in  HOAc  solution  gives  a  nitroso-  derivative  [c. 
210°],  crystallising  in  yellowish-red  needles. 
M,  sol.  alcohol,  ether,  HO.\c,  si.  sol.  water. 

NAPHTHOXY-ACETIC  ACID  v.  Naphtliyl 
dirivaliv,'  of  (Ir.vcui.i.K^  acid,  vol.  ii.  p.  639. 

NAPHTHOYL-BENZOIC  ACID  C„H,.,03  i.e. 
C„,1L.C0.C,.H,.C0,H  |173-,'-)^].  Formed  by  the 
action  of  phtlialic  anhydride  on  naphthalene  in 
lueseuce  of  AlCl,  (.Vdor'a.  Crafts,  C.  B.  88,  135.")). 
Small  white  i)risms  (from  dilute  alcohol).  Its 
lia  salt  crystallises  from  alcohol  in  very  hygro- 
scoiiic  needles.  Cone.  H.^SO,  converts  it  into 

naphthanlhraquiuonc  C,„H,<^^y>C„n,  (Elbs, 

B.  10,  2200). 


NAPHTHOYL  CYANIDE  v.  Nitrilc  of  Nai'u- 
tiiyl-i;lyi>xv].io  ai  ii>. 

NAPHTHOfL-FORMIC  ACID  v.  Nmiituyl- 

OLYdXYLK.:  ACIIi. 

(aa)-DINAPHTHYL  C,„H,,  i.e.  (C,„H-)...  Mol, 
w.  2.5-1.  [151"J.  (above  3G0°).  V.D.  8-'C7  (calc. 
8-77). 

Formation. — 1.  Together  with  phthalic  acid 
and  other  bodies  by  heating  naphthalene  with 
MnO,  and  dilute  H'.SO,  (Lossen,  A.  Hi,  77).— 
2.  By  distilling  (i8|8)-d:oxy-dinaphthyl  (1  pt.)  with 
zinc-dust  (12  pts.),  the  yield  being  G5  p.c.  of  the 
theoretical  (Walder,  B.  15,  2170  ;  .Julius,  B.  10, 
2510).— 3.  By  distilling  (^)-'  dinaphthyl  diquin- 
one  '  C._„|H|„04  with  zinc-dust  (Korn,  B.  17, 
3O10).— 4.  By  diazotising  di- amido-dinap'.ithyl 
(iiaphthidine),  and  boiling  the  telra-azo-dniapli- 
thyl  sulphate  with  Eklcohol  (Nietzki  a.  Gro!l,  B. 
IS,  3250). 

Preparation. — Naphthalene  is  boiled  with 
MnO._.  and  IL.SO,  (diluted  with  more  than  its  own 
bulk  of  water).  The  product  is  boiled  with  water,- 
liltcred,  and  the  residue  extracted  with  alcohol, 
the  alcohol  boiled  off  (in  a  current  of  air),  and 
the  residue  distilled.  The  fraction  coming  over 
above  300°  is  boiled  with  lip;ht  petroleum  and 
animal  charcoal,  filtered,  and  allowed  to  crys- 
tallise (Watson  Smith,  C.  J.  35,  225).  No  /3/3 
compound  is  formed. 

Properties. — Colourless  plates  (by  sublima- 
tion), v.  sol.  benzene,  CS.^,  HOAc,  and  ether, 
m.  sol.  alcohol.  Its  solutions  exhibit  blue 
fluorescence  (K.). 

Picric  acid  compotind 
C,„H,,2C,H,(N0.,),0H.    [145°].  Ecddish-browa 
needles. 

(o;8)-DinaphthyI  CJI,,.  [7G°]  (S.) ;  [80°] 
(W.).  V.D.  8-78  (calc.  8-77).  Formed,  together 
with  a  larger  quantity  of  the  (j3;8)-  and  a  very 
little  of  the  (aa)-isomeridcs,by  passing  the  vapour 
of  naphthalene,  mixed  with  SbCl„  through  a 
red-hot  tube  (Watson  Smith,  C'  J.  32,  550). 
Small  six-sided  tables,  m.  sol.  alcohol,  ether,  and 
benzene  than  the  ()3/3)-isomeride. 

Picrate  C,,H,,.C,iI,(NO..),OH.  [15G°]  (Weg- 
scheider,  B.  23,  3100). 

(^i3)-Dinaphthyl  C.,„H||.  Isodinaplitln/l 
[187 --]  (,S.);  [183']  (G.  a.  T.).  V.D.  8-73  (calc. 
8-77). 

Formation.—  1.  By  passing  naphthalene 
through  a  red-hot  tube  (Watson  Smith,  C.  J. 
24,  1184).— 2.  By  passing  naphthalene  and  CCl, 
through  a  tube  at  dull-red  heat  4Cn,H3-hCCl, 
=  2C,„H,,-(-4HCl-hC  (Watson  Smith,  C.  J.  35, 
220).— 3.  By  passing  through  a  red-hot  tube, 
naphthalene  with  chloroform,  (a)-bromo-naph- 
thalene,  SbCl^  or  SnCl,.— 4.  By  heating  to  red- 
ness (a)-bromo-naphthalene  with  naphthalene 
and  soda  lime  (S.).— 5.  By  passing  C,„H„  and 
C|„H  Br  through  a  red-hot  tube  packed  with 
Fe.,0',  (S.).— 6.  By  distilling  aluminium  (^)- 
naphthol  (Gladstone  a.  Tribe,  C.  J.  41,  IG).— 
7.  By  dropping  isoamyl  chloride  upon  naph- 
thalene (100  g.)  and  AlCl,,  (25  g.)  at  120°;  puit- 
ane  being  also  formetl  (Rous,  Bl.  [2]  41,  370). 

P/o^X'c/iVs.— Plates  (from  benzene),  with 
slight  blue  fluorescence.  Much  less  sol.  alco- 
hol, ether,  and  benzene  than  either  of  its  iso- 
merides.  On  oxidation  with  KMnOj  or  dilutti 
UNO,  at  160°  it  yields  phthalic  acid.  CrOj  iu 
lIOAc  produces  a  quiuonc  C^^Hi^O^. 
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Picric  acid  compound 
C,,„H„2C„H  (N0,)30H.    [184°].    Orange  prisms 
(Wegscheid"er,  B.  23,  3200). 

(/8/:i)-Dinaphthyl  sulphonic  acid  CoHuSOj  i.e. 
Ci^Hj.C.oH.SOjH.  Prepared  by  heating  (6;8)- 
dinaphthyl  (log.)  with  cone.  H.^SO^  (3  g.)  for 
5  hours  at  200°  (Watson  Smith  a.  Takamatsu, 
C.  J.  39,  552).— CaA'j  2aq  :  white  needles,  m. 
sol.  hot  water,  insol.  alcohol,  ether,  and  benz- 
ene.— BaA'2  2aq  ■? 

(/3/3)-Dinaphthyl  disulphonic  acid 
C,„H,(S03H).C,„H;(S0,H).  Two  isomeric  acids 
of  this  formula  are  formed  by  heating  (/8^)- 
dinaphthyl  (10  g.)  with  cone.  H,,SOj  (7  g.)  at 
190°  for  5  hours  (S.  a.  T.)  One  gives  an  in- 
soluble barium  salt,  the  other  forms  BaA"xaq, 
V.  sol.  water,  and  PbiA"a;ac[,  a  yellowish-white 
crystalline  powder. 

(i8/8)-Dinaphthyl  tetrasulphonic  acid 
C,„H5(S0,H),.C,„H,(S0,H),,.    Formed  by  heating 
(;8^)-dinaphthyl  with  an  excess  of  Nordhausen 
sulphuric  acid  (S.  a.  T.). — Pb._,A'''  6aq  :  v.  sol. 
water,  insol.  alcohol,  ether,  and  benzene. 

References. — Di-amido-,  Di-broiio-,  Tetra- 
CHLOEO-,  and  NiTRO-  DiNAPnTiiYL. 

NAPHTHYL-ACETAMIDINE  C,.,H,.N2  i.e. 
CH,.C(NH).NHC,„H..  (a)  -  NapJithyl  -  e'thenyl  - 
amidine.  Prepared  by  the  action  of  (a)-naphthyl- 
amine  hydrochloride  on  acetonitrile  at  165° 
(Bernthsen  a.  Trompetter,  B.  11, 1758).— B'HCl : 
soluble  prisms. — B'.,H.,PtCl; :  small  yellow  tables. 
— B'H,C.,Oj :  small"  crystals.— B'.^HjSO^ :  white 
crystal's.— BHNO3 :  oil. 

Di -(a)-naphthyl  -  acetamidine  C,.,H,sN,  i.e. 
CH3.C(NC,„H-).NHC,„H;.  Formed" from"  (a). 
naphthylamine  (6  mols.),  AcCl  (3  mols.),  and 
'PCI3  (Hofmann,  J.  1805,  415).  Eesinous. 

I)i-(^J)-naphthyl  acetamidine 
CK,.C(NC,„H;).NHC,„H,.    [1G8°].    Formed  by 
heating  (0) -naphthylamine  (6  mols.)  with  AcCl 
(3  mols.)  and  PCI3  (1  mol.)  at  150°  (Maschke, 
a.  C.  I88G,  824). 

(a) -NAPHTHYL- ACETIC  ACID  C,„H,„0„  i.e. 
C,„H,.CH,.CO,H.  [131°].  Prepared  by  heating 
(a)-naphthyl-glyoxylic  acid  with  HI  and  P 
(Boessneck,  B.  16,  G41).  Long  silky  needles. 
Sol.  alcohol,  ether,  acetic  acid,  benzene,  and  hot 
water,  si.  sol.  cold  water. 

Amide  C,„H,.CH,.C0.NH2.  [181°]  (B.) ; 
[154°]  (W.).  Formed  from  the  acid  (B.)  and  per- 
haps also  by  the  action  of  yellow  ammonium 
sulphide  on  (a)-naphthyl  methyl  ketone  (Will- 
gerodt,  B.  21,  534).  Colourless  needles,  sol. 
benzene,  acetic  acid,  ether,  CS.„  and  hot  water. 

Nit  rile  C,„H„CH2.CN.  (above  300°).  Formed 
from  the  amide  and  P„0,.  Oil. 

DI-NAPHTHYL-ACETYLENE 
C,„H,.C:C.C,„H,.  [225^].  (above  360°).  Ob- 
tained by  distilling  earo-di-chloro-di-naphthyl- 
ethylene  or  exo-tri-chloro-di-naphthyl-ethane 
(1  pt.)  with  soda-lime  (10  pts.)  (Grobowski,  B. 
11,  301).    Long  silky  needles  (from  alcohol). 

(a)-NAPHrHYL-ACRYLIC  ACID  C,,H,„0.,i.(;. 
C,„H-.CH:CH.CO,  H.  {a)-Naphtliocinnaviic  acid. 
[207°]  (L.) ;  [212°]  (B.).  S.  -014.  Obtained  by 
heating  naphthoic  aldehyde  (2  pts.)  with  sodium 
acetate  (1  pt.)  and  Ac.O  (20  pts.)  at  170°  (Lugli, 
G.  11,  394  ;  Brandis,  'B.  22,  2155).  Needles,  m. 
sol.  hot  water,  v.  sol.  alcohol  and  ether.  Oxi- 
dised by  KMnO,  to  naphthoic  aldehyde  and 
naphthoic  acid.    Combines  with  bromine  form- 


ing C,„H..CHBr.CHBr.CO..H  [189°].  HBr  at 
100°  yields  C,„H-.CHBr.CH,.CO,H  [216°].— 
CaA',:  plates. — BaA'._, :  needles. — CuA'^. — AgA': 
white  pp.,  blackening  on  exposure. 

NAPHTHYL-ALLYL-THIO-UREA  C,,H„N.,S 
i.e.  C,„H;NH.CS.NHC,H5.  [1^5°].  Formed 
from  (£i)-naphthylamine  and  oil  of  mustard 
(Zinin,  A.  84,  346  ;  Prager,  B.  22,  3000).  Crys- 
tals, insol.  water,  v.  sol.  alcohol  and  ether. 

DiiiaphtliyI-alIyl-i|/-thiourea  v.  Di-naphthil- 

IlIIDO-TinO-CARBAMIC  ETHER. 

(o)-NAPHTHYL-AMIDO-ACETIC  ACID 

C,„H„NO,  i.e.  C,„H..NH.CH...CO.H.  Naphlhyl- 
ghjcocoll.  [199°]  (13.  a.  N.) ;  [19S°]  (.J.) ;  [192°] 
(M.).  Formed  from  (a)-naphthylamine,  chloro- 
acetic  acid,  and  NaOAc  at  100°  (Bischotf  a.  Nast- 
vogel.B.  22,  1808;  Jolles,  B.  22,  2372;  Mauth- 
ner,  M.  10,  251;  Forte,  G.  19,361).  Needles, 
insol.  water,  almost  insol.  ether,  si.  sol.  alcohol, 
V.  sol.  acetone.  Forms  a  platinochloride  and  a 
nitrosamine.  The  Ca  salt  distilled  with  calcium 
formate  gives  a  product  crystallising  in  colourless 
plates  [163°].— CaA'._,  3aq  :  tufts  of  needles.— 
BaA'2  2aq. — CuA'2:  small  plates. — AgA'aq:  silvery 
plates. 

Anhydride  (C,oH,.NH.CH,,.CO),0.  [269°]. 
Formed  by  heating  the  acid  at  230°.  Scales, 
insol.  ether,  sol.  alcohol. 

Acetyl  derivative  [154°]. — BaA'2  5aq. 

(;3)-Naphthyl-amido-acetic  acid 
G,„H  .NH.CH2.C0.,H.  [135°].  Formed  by  heat- 
ing (;8)-naphthylamine  (2  mols.)  with  a  solution 
of  chloro-acetic  acid  (1  mol.)  at  100'  (JoUos,  B. 
22,  2372  ;  Bischoff,  B.  23,  2005).  Minute  crys- 
tals (from  water),  V.  sol. alcohol,  ether,and  HOAc. 
Yields  a  nitrosamine  C,„H;.N(N0)  CH2.CO,H 
crystallising  from  MeOH  in  reddish  plates 
[126°]. 

Salts. — The  Ag  salt  decomposes  on  drying 
in  the  air.  (/3)-N  aphthylamine  salt 
CiuHjNHjHA'.    [116°].  Needles. 

(a)-NAPHTHYL,AMIDO  CHOTONIC  ACID. 
Ethyl  ether  C,„H;NH.C(Me).CH.CO,Et.  [45°]. 
Formed  by  the  action  of  acetoacetic  ether  on 
(a)-naphthylamine  (Conrad  a.  Limpach,  B.  21, 

531)  .  White  silky  needles,  sol.  ether  and  benz- 
ene. Yields  on  heating  to  240'  (Py.  l:3)-oxy- 
methyl-(a)-naphthoquinoline,  with  elimination 
of  alcohol. 

(;8)-Naphtliyl-amido-crotonic  acid  Ethyl 
ether  C,„H;NH.C(Me).CH.CO,Et.  [60°].  Formed 
by  the  action  of  acetoacetio  ether  on  (j8)-napb- 
thylamine  at  100°  (Conrad  a.  Limpach,  B.  21, 

532)  .  Large  prisms  (from  alcohol).  Yields 
(Py.  l:3)-Oxy-methyl-(,3)-naphthoquiaoline  on 
heating  to  240°. 

()3)- NAPHTHYL  AMIDO- ETHYL  OXIDE 
C,,,H„NO  i.e.  C,„H,.O.C,H,NH,.  Formed  by 
the  action  of  alcoholic  ammonia  on  the  chloro- 
ethyl  ether  of  (/8)-naphthol  (Koelle,  B.  13, 1955). 
Amorphous  mass.  —  B'HCl  aq  :  needles.  — 
B'2H..PtCl,i :  needles. 

(a)-NAPHTHYL-AMIDO-METHYL-MALOlJ'- 
AMiC  ACID  CH,,.C(NHC,„H:)(CO.,H)(CONH..). 
Ethyl  ether  A'Et.  [159°]  Formed  by  dis- 
solving a-cyano-o-(o)-naphthyl-amido-propionic 
ether  1(1.  v.)m  cone.  H.SO,  (Gerson,  B.  19,  2969). 
Long  white  needles  ;  si.  sol.  cold  water,  more 
easily  in  hot  water  with  a  beautiful  green  Huor- 
esceucc,  v.  sol.  alcohol  and  ether. 


^'AP^T^YLAMINE. 
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(a)  -  NAPHTHYLAMIDO  -  (P)  -  NAPHTHO- 
QUINO^iE  (a)-naphthylamide  C.jJI..„N,0  i.e. 

C,„H,(NHC,„H,)<^,g  jj.  [178°  cor.].  Formed 

from  (a) -naphthoquinone  oxim  and  (a)-nai5hthyl- 
amine  (JJiunime,  JJ.  21,  304).  I'onns  a  violet 
Koliitiou  in  alcohol  and  a  blue  soUition  in  cone. 
11, SO,,.  Gives  a  green  colour  on  heating  with 
if.SO,. 

(/3)-N'aphthyl-amido-(;3)-naphthoqiiinone  (/3)- 

na phthijlavi  ido  C,„H.(NHC,,|n;)<^j;^Q  jj  . 

[217'].  Formed  by  heating  di-bromo-(a)-uaph- 
t!iol  with  (j3)-naphthylamine  (Meldola,  C.  J.  15, 
lliO).  Dull,  reddish,  librous  needles.  Feebly 
basic.  Insol.  alcohol,  but  dissolves  when  boiled 
with  alcohol  and  HCl,  forming  a  violet  solution. 
Dissolves  in  hot  toluene  or  chloroform,  giving  a 
reddish-brown  li(|nid. 

DI-(a)-NAPHTHYL-DI-AMIDO-OIAZTHI0LE 

C„H„N,S  i.e.  S<c}n{}c;;S;);S>-  ^1=^*^°]- 
tained  by  oxidising  (a)-naphthyl-thio-urea  with 
hydrogen  peroxide  and  dilute  HClAq  (Hector,  D. 
2.),  a.j'J).  Crystallises  from  alcohol  in  white 
needles  containing  HOEt  (1  mol.)  and  melting 
at  101'.  Insol.  water.  Cyanogen,  passed  into 
its  warm  solution,  forms  C^.H,, NjSC,Nj  [203°]. 

Salts.  —  B'..H.PtCl„.  [225°].  —  Picrate 
B'C,R,(NO,),OH  iEtOH.  [below  100'].  Small 
yellow  grains. — B'AgNO;,.    Pp. ;  insol.  alcohol. 

Acetyl  derivative  C.^^y^k.(ii>[ ^B,  [203°]. 
Needles  (from  alcohol). 

Benzoyl  dcr  ivativ e  C.,M,.^zYi [270°]. 

Di-  (/3)  -naphthyl-di-amido-oiazthiole 
C,,H„,N,S.  [100'-117°].  Prepared  from  (S)- 
n.iphthyl-thio-urca  and  H._,0„.  Grey  powder 
(Irom  alcohol) ;  more  sol.  alcohol  than  the  (a)- 
isouieride.  Cyanogen  passed  into  its  warm  alco- 
liulic  solution  forms  C.,..H|,iN,SCy,,  [200'].— 
]i'.,H,.PtCl„.  Begins  to  decompose  at  236°-240°. 
-B'C„H,,(N0,):,OH.  [178°].  Yellow  powder,  si. 
sol.  alcohol. — B'AgNO,, :  white  pp. 

Acetyl  derivative  C^jHjsAcNjS.  [203°]. 
J.-ieedles  (from  alcohol). 

H('n>oiil  derivative  C,„,H,5BzN,S.  [217°]. 

(fl)-NAPHTHYL  PHENYL-AMIDO-ETHYL 
OXIDE  C„n,;NO  i.e.  C,„H,.O.G,H,.NHC,.H,. 
[75  '].  Formed  by  the  action  of  aniline  on  the 
chloro-ethyl  ether  of  (^)-naphthol  (Koelle,  B.  13, 
I'.);",,-.). 

TRI-(;3)  -NAPHTHYL  -  TEX  -  AMIDO  -  TRI - 
PHENYL-CARBINOL  (C,„H,.NH.C,H  J  ,C.OH. 
I'orniod  by  heating  para-rosaniline  with  IP)- 
naiihthylaniine  (Meldola,  C.  N.  -17,  133,  117). 
lives  wool  or  silk  blue. 

■  TRI  -  NAPHTHYL  -  TRI  -  AMIDO  -  TRI  - 
PHENYL-CARBINYL   CHLORIDE  C,„H„N,C1 
i.e.  (C,„II;.NI1.C,H,),,C.C,H  ,NKC1.C|„H,. ' Phenyl- 
I  I 

ia)-naphlliyl-amine  blue.  Formed  by  heating 
]ilicnyl-(a)-naphthylamine  with  oxalic  acid 
(Ilausdiufer,  B.  23,  HI05).  Dark  brown  powder, 
V.  sol.  hot  aniline,  si.  sol.  cold  alcohol,  insol. 
I  tUcr  :!iid  benzene. 

NAPHTHYL-AMIDO-ISOSUCCINAMIC  ACID 

V.  N,U']rniYr,-.\MIlKVjnCTIIVL-M.VLONA]MIC  ACID. 

(a)-NAPHrHYLAMINE  C.^H.^N  i.e. 
C„H,<^^|^^^^'^y.    Naphthalidine.  NapUthal- 
aminc.    Mol.  w.  113.    [50°].    (300°).    V.D.  (at 


194°)  72-G(calc.  71-5)  (Eykman,  B.  22,  2757).  S. 
•107  in  the  cold  (Ballo,  B.  3,  675). 

Formation. — 1.  By  reduction  of  nitro-naph- 
thalene  by  alcoholic  ammonium  sulphide  (Zinin, 
J.pr.  27,  113),  by  iron  and  acetic  acid  (Bechamp, 

A.  Oh.  [3]  42,  180  ;  Schutzenberger  a.  Wilhn, 
0.  R.  47,  82;  Ba  l3,  B.  3,  288,  G73),  or  by  tin  or 
zinc  and  HClAq  (Bottger,  D.  P.  J.  173,  480).— 
2.  By  heating  (a)-naphthol  with  four  times  ita 
weight  of  ammoniacal  CaCl._,  to  270°  for  8  hours, 
the  yield  being  74  p.c.  (Benz,  B.  16, 14  ;  cf.  Calm, 

B.  15,  616). 

Preparation. — Granulated  nitronaphthalcno 
(GOO  kilos.)  is  slowly  added  to  a  warm  mixture 
of  iron  borings  (800  kilos.),  hydrochloric  acid 
(40  kilos.),  and  some  water.  The  mixture  is 
agitated  and  kept  at  about  50-*  by  blowing  in 
steam  for  7  hours,  after  which  milk  of  lime  (con- 
taining 50  kilos,  of  CaO)  is  added.  The  mixture 
is  distilled  in  a  current  of  superheated  steam 
(Witt,  Chcm.  Industrie,  10,  215). 

Properties. — White  silky  needles,  with  power- 
ful odour.  IVIay  be  sublimed.  V.  e.  sol.  alcohol 
and  ether.  Colours  pine-wood  yellow.  When 
not  quite  pure  it  rapidly  becomes  coloured  in  the 
air.  Does  not  turn  red  litmus  blue.  Aqueous 
solutions  of  its  salts  give  a  blue  pp.  with  FeCl,, 
AgNOj,  auric  chloride,  platinic  chloride,  SnCl,, 
HgCl,,,  chromic  acid,  H,,0„,  and  other  oxidising 
agents  (Piria,  A.  Ch.  [3]  31,  217  ;  78,  64  ;  Schiff, 
A.  101,  92;  Wurster,  B.  22,  1910).  This  blue 
pp., '  oxyuaphthylamine '  C|oH,,NO,  is  amorphous, 
v.  sol.  chloroform,  and  not  reduced  by  SO,.  (Schiff , 

A.  129,  255).  If  to  a  solution  of  (a)-naphthyl- 
amine  in  alcohol  or  HOAc  there  be  added  a 
small  quantity  of  nitrous  acid  and  a  liitle  HClAq 
an  intense  purple  colour  is  produced  (Lieber- 
mann,  A.  183,  265). 

Reactions. — 1.  Heated  with  ZnCl.,  or  CaCl._, 
at  280°  it  splits  up  to  some  extent  into  NH^  and 
dinaphthylamine. — 2.  Distillation  over  PbO 
yields  naphthazine. — 3.  Boiling  chromic  acid 
mixture  oxidises  it  to  naphthoquinone,  phthalic 
acid,  and  other  products  (lleverdin  a.  Nolting, 

B.  12,  2306). — 4.  Heated  with  nitro-naphthalcna 
and  some  HClAq  at  200°  it  yields  '  tri-naplithyl- 
ene-diamine '  C,„H,„N„  (Salzmann  a.  Wichelhaus, 

B.  9,  1107)'.— 5.  Urc'a  (1  pt.)  heated  with  (a)- 
naphthylamine  (2  pts.)  at  120°  forms  only  di- 
naphthyl-urea;  but  both  mono-  and  di-naphthyl- 
urea  are  formed  on  heating  (ct)-naphthylamine 
hydrochloride  with  urea  at  160°  (Pagliani,  G.  9, 
28). — 6.  Cyanic  acid  forms  (a)-naphthyl-urea.— 
7.  Alkyl  thio-carbimidcs  form  alkyl-naphthyl- 
thio-ureas.— 8.  Alcoholic  CS.,  forms  di-naphthyl- 
thio-urea.— 9.  I\IeOH  and  ZnCl,,  at  190°  form  the 
methyl  ether  of  (a)-naphthol  (Hantzsch,  B.  13, 
1347).  —  10.  (o)-naphthylamine  hydrochloride 
heated  with  o-amido-azo-  conipounds  yields  azine 
colouring  matters  (eurhodines).— 11.  Eeadily  con- 
verted into  naphthalene  by  diazotising,  and  pour- 
ing the  alkaline  solution  of  the  diazo-  compound 
into  a  solution  of  SnCl._,  in  aqueous  NaOH  (Fried- 
liinder,  B.  22,  587).  — 12.  SiF,in  benzene  solution 
forms  minute  crystals  of  Si(N  HC,„H,.) ,  (Reynolds, 

C.  J.  55,  482).— 13.  The  bisulphite  warmed  with 
bjn^oic  aldehyde  forms  C,  H^.CH:NC|„H„  a  yellow 
powder  (Papasogli,  A.  171,  138).— 14.  Benzoic 
aldehyde  and  pyruvic  acid  form  the  compound 

C,„H,<^';^J']j>>CH  crystallising  in  yellow 
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needles  [300"']  (Doebner  a.  Kuntze,  A.  249,  109). 
15.  Benzil  reacts  on  heating,  forming  the 
compounds  C  H..C(NC,„H,).CO.C„H.  [139°]  and 
C,H,.C(NC,„H,).C(NC,„H,).C^H3  [219°]  both  crys- 
tallising in  yellow  needles   (IBandrovsky,  M. 

9,  G85).  —  16.  A  cone,  boiling  aqueous  solu- 
tion of  alloxan  forms  a  compound  C|,H||N,0,, 
which  separates  in  transparent  white  need'es, 
insol.  water,  and  coloured  green  by  H^SO^. 
Alkalis  convert  it  into  a  crystalline  acid 
C,,H,„N„05  (PeUizari,  G.  17,  409).— 17.  Cyanuric 
chloride  forms  N,C,CI.,(NHC|„H.)  [149°], 
N,C,C1{NHC,„H,),  [215°],  "  or  K,C3(NHC,„H,), 
[223°],  according  to  the  proportions  used  (Fries, 

B.  19,  242  ;  C.  J.  49,  314).  -18.  Citraconic  acid 
at  145°  forms  C,„H,N:C,H^O,  [143°]  (360°) 
(Morawski  a.  Gliiser,  iL  0,  284). — 19.  Itaconic 
acid  heated  with  (a)-naphthylamine  in  aqueous 

solution  forms  C,„H,N</^^''-^^-^*^^^,  a  white 

crystalline  powder  [206°],  m,.  sol.  hot  alcohol 
(Schartenberger,  A,.  254, 151). — 20.  Chloro-acetic 
etiicr  in  ethereal  solution  forms  C|jH,jNO.^Cl, 
crystallising  in  prisms  [75°]  (Bender,  B.  20, 
2750). 

Salts. — B'HCl.  Needles  (by  sublimation) 
or  scales  (from  alcohol)  ;  v.  e.  sol.  water,  alco- 
hol, and  ether. — B'„H,PtCl^:  yellow  pp.,  si.  sol. 
water.  —  B'HBr.  —  B'.^H.SO,.  — B'.,H,SO^  2aq.~ 
B'HNO., :  scales. — B'._,H./C^O^ :  stellar  groups  of 
small  laminip. — B'H.,C,6j :  nodules.  Yields  on 
distillation  C.,0.,(NHC,„H.),,  and  the  formyl  deri- 
vative CHO.NHC,„H,  (Zinin,  A.  108,  228).— 
B',H,PtCyj:  crystals  (Scholtz,  M.  1,  905).— 
B'H,,SO.,  :  pearly  rosettes.  —  Citraconate 
[9J°].  Formed  by  mixing  solutions  of  (ix)-naph- 
thylamine  and  citraconic  acid  in  benzene 
(Morawski  a.  Gliiser,  M.  9,  285).— Phenate 
B'C„H,OH.  [301°].  Formed  by  heating  phenol 
with  (a)-naphthylamine  (Dyson,  C.  J.  43,  463). 
Needles  (from  light  petroleum). — Benzene  sul- 
phonate  [225°]  (Norton  a.  Westenhof,  Am. 

10,  129).— Toluene  p-sulphonate  [239°] 
(Norton  a.  Otten,  Am.  10,  140). 

Formyl  derivative  C,„H,NH(COH). 
[139°].  White  silky  needles  (Tobias,  B.  15, 
2447). 

Acetyl  derivative  C.^H-NHAc.  [159°]. 
Formed  from  the  base  by  treatment  with  AcCI, 
AcO,  or  HOAc  (Bother,  B.  4,  850;  Tommasi, 
C' R.  76,  1267;  Liebermann,  A.  183,  229). 
Formed  also  by  heating  (a)-naphthol  with  am- 
monium acetate.  White  silky  needles  ;  si.  sol. 
boiling  water,  v.  sol.  alcohol.  On  heating  with 
sulphur  the  products  are  ethenyl-amido-naph- 

thyl  mercaptan  and  C„H,<(^^C.C^|>C,„H„ 

which  crystallises  in  yellow  plates  [above  300°] 
(Hofmann,  B.  20,  1801).  The  only  products  of 
the  nitration  of  aeetyl-(a)-naphthylamine  are 
the  0-  and  p-nitro- derivatives  of  melting-points 
[199°]  and  [190°]  respectively;  the  supposed 
isomeride  of  melting-point  [170°]  is  a  molecular 
compound  of  the  o-  and  p-  bodies,  and  the  so- 
called  '/3-  and  5-nitrac itnaphthalides '  are  di- 
aoetyl  derivatives  of  thesame  two  nitro-(a)-naph- 
thylamines  (Lellmann  a.  Eemy,  B.  19,  796). 
Clilorine  passed  into  its  solution  in  HOAc  forms 

C,  „H,Cl,NHAc  [214°]  (Cleve,  B.  20,  448). 

Chloro-acetyl  derivative  C||H|„NC10 
ix.  C,,H.NH.C0CH,C1.    [121°].   Formed  from 


naphthylamine  and  chloro-acetyl  chloride  (Tom. 
masi,  Bl.  [2]  20,  21;  Abenius,  J.  iir.  [2]  40,  437). 
Silky  needles. 

Thioacctyl  derivative  CiyH.NH.CS.CH, 
[96°]  (B.  a.  T.) ;  [111°]  (J.).  Formed  by  heating 
(a)-naphthyl-acetamidine  with  CSj  for  several 
hoars  at  100°  (Bernthsen  a.  Trompetter,  U.  11, 
1760).  Formed  also  by  heating  acetyl-(a)- 
naphthylamine  with  P.S^  (Jacobsen,  B.  20, 1897). 
White  tables.  Gives  "C,„H.NH.CH..CH3  on  re- 
duction.    Oxidised    by  KjFeCyg  to  ethenyl- 

amido-naphthyl  mercaptan  C,DH^<;^g^C.CH3. 

Benzoyl  derivative  C,„H..NHBz  [156°] 
(W.);.  [162=1  (Kiihn,  i3.  18,  1477)';  [160°]  (Hof- 
mann, B.  20,  1798).  Colourless  needles ;  v.  sol. 
dilute  alcohol,  si.  sol.  absolute  alcohol  and 
water  (Ebell,  B.  7,  1317  ;  8,  562 ;  Worms,  B.  15, 
1814).  Yields  on  nitration  C,„H  (NO  )NHBz 
[224°].  PCI,  converts  it  into  CjoHjNiCClC.H^ 
i  [60°]  (Just,  13. 19,  984). 

Tliiobenzoi/l  derivative 
C,„H,.NH.CS.C„Hi.  [148°].  Formed  from  the 
benzoyl  derivative  by  heating  with  P„S^ ;  or  from 
(a)-naphthyl-acetamidine  by  heating  with  CS_. 
(B.  a.  T. ;  J.).  Yellowish  needles  or  plates. 
Oxidised  by  K^jFeCy^  to  benzenyl-amido-naphthyl 
mercaptan. 

(a)  -Naphthylamine  ar-tetrahydride 
C  H  NH  ip  C'H,.CH,.C.C(NH,):CH  /g^rox  „t 

^t^a^^i^a.,i.e.  ch,.CH,.C.CH  CH  ^•''^  > 

712  mm.    S.G.  ^  i-0625.    Formed  by  the  action 
of  sodium  on  a  solution  of  (a)-naphtbylaniine  in 
isoamyl  alcohol  (Bamberger,  B.  20,  2916 ;  21, 
1789).    Thick  colourless  oil,  si.  sol.  water,  v. 
sol.  alcohol  and  ether,  insol.  NaOHAq.  Less 
j  basic  than  the  (;8)-isomeride.    Eeduces  Ag  from 
hot  solutions,  but  does  not  reduce  Fehling's 
solution.    Readily  diazotised.    Aqueous  NaNO^ 
!  (1  mol.)  acting  on  its  hydrochloride  (1  mol.)  at 
'  0°  forms  C|„H„.N.,.C,„H,„NH„  (Bamberger  a. 
Lengfeld,  B.  23,  1134).    Yields  dyes  with  diazo- 
compounds.    KMnOj  oxidises  it  to  adiplc  acid. 

Salts. — B'HCl:  dimetric  plates,  v.  sol.  water 
and  alcohol. — B'HClHgCL :  flat  white  plates,  sL 
sol.  cold,  V.  sol.  hot  water.— B'jHoSOj  ^'.aq. — 
Picrate :  yellow  needles. 

Acetyl  derivative  C,„H,,NHAc.  [158°]. 
Needles,  v.  sol.  ether,  chloroform,  and  alcohol. 

(a)-Naphthylamiiie  ac-tetrahydride 

^>^^KcH^— ^^Ch'  (2^0-5°)  at  714  mm. 
Formed  by  adding  a  10  p.c.  solution  of  CuSO, 
slowly  at  100=  to  a  solution  of  amido-naphthyl- 
hydrazine  tetrahydride  derised  from  (1,4')- 
naphthylene  diamine  (Bamberger  a.  Bammann, 
B.  22,  963).  Liquid,  sol.  cold  water,  v.  sol.  hot 
water,  alcohol,  and  ether.  Unlike  its  '  aromatic  ' 
isomeride  it  turns  red  litmus  blue.  It  cannot  be 
diazotised.  Does  not  yield  dyes  with  diazo- 
compounds.  FeClj  has  no  eliect  in  the  cold, 
but  on  warming  produces  a  reddish-brown 
colour.  K.fii:,0,  and  H.SOj  give  no  colour. 
KMnO,  oxidises  it,  in  cold  dilute  solution,  to 
o-carboxy-;8-phenyl-propionic  acid  [106°].  — 
B'HCl :  needles,  v.  e.  sol.  water.— B'.,H„PtCl;  2aq. 
[190°].  Orange  prisms,  sol.  water.— B  HNO.. 
[139°].  Needles,  v.  e.  soL  water.— B'H.CO^ : 
needles. — Picrate:  needles,  sol.  hot  water. 

Acetyl  fZcriwaiiyc  C„,H|,  NHAc.  [149°].. 
Prisms  or  needles,  sj.  so.l.  cold  water. 
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(6)-Naphthylamine  C,|,H„N  i.e. 

^""'<CH  Ch"'-  ('^^-^"^  (Liebermann 

£^.  Jacobson,  A.  211,  41). 

Fonnation.—l.  From  the  acetyl  derivative 
oi  (a)-naphthylamine  by  successive  bromination, 
nitration,  elimination  of  Ac,  removal  of  NH^  by 
tbo  diazo-  reaction,  and  reduction  of  the  result- 
ing bromo-nitro-naphthalene  by  tin  and  HClAq 
(Liebermann  a.  ScheiJing,  A.  183,  258).— 2.  I3y 
heating  (;8)-naphthol  with  ammonia-zinc- 
chloride  alj  200 ^  di-(;8)-naphthylamine  being 
also,  formed  (Merz  a.  Weith,  B.  13, 1300).— 3.  By 
passing  dry  ammonia  over  strongly  heated  (/3)- 
naphtiiol  (Graebo,  B.  13,  1850).— 4.  By  heating 
(8)-naphthol  with  four  times  its  weight  of  am- 
nioniaciil  CaCl.^  (prepared  by  passing  NH^  over 
ordinary  granulated  CaCl.,  containing  about  18 
p.c.  of  H,0)  for  8  hours  at  270''-280^ ;  the  yield 
being  80  p.c.  on  the  naphthoj,  together  with  12 
p.c.  of  (/3^)-dinaphthylamine  (Benz,  B.  1,0,  8).— 
5.  In  small  quantity,  together  with  a  large 
quantity  of  dinaphthylamine,  by  heating  (/3)- 
naplithol  with  ammoniacal  ZnCl._,  (B.). 

I'rcpai  ation. — 1.  By  passing  NH.,  under  pres- 
sure into  (;3)-naphthol  at  150°-1(;0'^— 2.  By 
he.iting  (8)-naphthol  (10  pts.)  with  NaOII  (4pts.), 
and  NlI.Cl  (1  pts.)  (G.  P.  14,612  [18S01). 

I'ropcrtics. — White  plates  (from  water)  with- 
out odour.  Volatile  with  steam.  Gives  no 
colouration  withFeClj,  chromic  acid,  or  bleaching 
powder.  Its  alcoholic  solution  is  not  coloured 
by  nitious  acid  and  IICl. 

Benctious. — 1.  Heated  with  PbO  it  gives  azo- 
naphthalene  (Volodkevitch,  Bl.  [2]  45,  178).— 2. 
SiCl,  forms  SiCl,(NHC,„H,).,  (Horden,  C.  J.  51, 
40).  A  benzene  solution  of  SiClj  forms 
Si(NH.C,„H,),  (Keynolds,  C.J.  55, 481). -3.  With 
paralddii/de,  acetone,  and  HCl  it  gives  dimethyl- 
(,3)-naphtho(]uinoliue  (Heed,  J.pr.  [2]  35,  208). — 
4.  With  metliyJal,  acetone,  and  HCl  it  forms  me- 
thyl-()3)-naphthoquinoline,  (;3)-naphthoacridiRe 
and  abase,  C_.,H.j„N„,  which  is  probably  methyl- 
amido-naphthyl-naphthoquinoline  dihydride 

C.A<NH.62.C,„H,NH,.  This  base  [203° 
nncor.]  forms  the  following  derivatives : 
B"C„H,(KO,),OH.  —  B"Et,I,.  —  C,,H,,N,03 
[c.  238°J.  (11.). — 5.  Ci/anuric  chloride  forms 
C,N,,C1,(NHC,„H,)  [154=],  C,,N,C1(NHC,„H-).. 
[278'],  and  C,N,(NHC,„H,)3  [200°]  (Fries,  B'. 
v.),  205G). — G.  Benzoic  atdelujde  \n  hot  alcoholic 
sjlution  forms  C,H-,Cn:NC,„H,  [103°]  which 
may  be  reduced  by  sodium  amalgam  to 
C,li,CH.,.NHC,„H,  [08°]  which  forms  a  nitros- 
amine  C,H-,GH,,.N(NO)C,„H,  [112°]  (Claisen,  .rl. 
237,  272;  Kohler,  A.  241,  3G0).— 7.  Benzil  at 
215°formsC,H,.CH(OH).C{NC|„H.).C,H,  crystal- 
lising from  alcohol  in  yellow  prisms  [130°] 
(Voigt,  J.  pr.  [2]  34,  22).— 8.  The  compound  of 
ghjoxal  with  KHSO.,  yields  C,.,H,NSO,K  crystal- 
lising in  white  plates  (Hinsberg,  B.  21,  110). — 9. 
Malic  acid  reacts  on  heating,  forming  the 
compounds  C,H,0(C0.NHC,„H;)2  [2G3°]  and 

C,oH,N<^53:CH.'°^  [193°]  (Bischoff,  B.  23, 
204G).— 10.  Pyruvic  acid  a.ndi  benzoic  aldehyde 
form  ^p^^'»^^>C.CO,H  (Doebncr,  A.  249,  109). 

11.  Quinonc  chloriinide  acts  on  an  alcoholic 
solution  forming  a  eurhodinc  of  the  formula 


C,oH,<;^>C,H3NH,  (Nietzki  a.  Otto,  B.  21, 

1598). — 12.  Chloro-acetic  acid  forms 
C,„H,NH.CH.,.CO.NHG,„H,  [170°1  (Cosiner,  B. 
14,  GO). 

Salts. — B'HCI :  colourless  plates,  v.  e.  sol. 
water  and  alcohol,  si.  sol.  HClAq.— B'.H.PtCl.: 
yellow  plates,  sol.  water. — B'.^H^SO, :  plates,  m. 
sol.  cold  water.  — BTINO^ ;  colourless  plates,  si. 
sol.  cold  water. — Picrate.  [195°].  Long  yel- 
low needles,  V.  sol.  alcohol. — Citrate  B'C^H„0,. 
[89°]  (Hccht,  B,  19,  2G10). -Citraconate. 
[173°].  Yellow  needles  (from  acetone)  (Moraw- 
ski  a.  Gliiser,  M.  9,,  285). 

Compounds  with  metallic  salts. 
B',CuS04  (Lachovitch,  M.  9,  51G).  Forms  also 
a  compound  with  mercuric  chloride. 

Formyl  derivative  C,„H..NH.CHO. 
[120°]  (C. Tobias,,  B.  15,  2447).  [129°]  (L.  a.  J.). 
Formed  by  heating  (/3)-naphthylamine  with 
formic  ether  and  alcohol  (Cosiner,  B.  14,  58),  or 
with  formic  acid  (Liebermann  a.  Jacobson,  A. 
211,  42).    Small  jilates,  si.  sol.  hot  water. 

Acetyl  derivative  C,„H..NHAc.  [132°]. 
Long  needles  or  plates,  sol.  hot  water  (Merz  a. 
Weith,  B.  13,  1300  ;  14,  2343).  On  heating  with 

sulphur   it  yields  C,„H,<^^C.C<;  g>C.„H„, 

crystallising  in  yellow  plates,  insol.  most  solvents, 
sol.  nitrobenzene  (Hofmann,  B.  20,  1804). 
Bromine  in  HO  Ac  forms  C,„H,Br.NHAc  [140  ■*] 
(Lellmann  a.  Schmidt,  B.  20,  3i54). 

Tliio-acctyl  derivative  C,.,H|,NS  i.e. 
G,„H,.NH.CSCH,.  [14G°].  Formed'by  heating 
the  acetyl  derivative  with  P.^S,  (Jacobson,  B.  21, 
2627).  Needles  or  plates  (from  alcohol).  Oxi- 
dised by  K^FeCyg  to  ethenyl-amido-naphthyl- 

mercaptan  C,oH,<^g^CMe  [81°]. 

Valeryl  derivative  C,„H..NH.COC,H„. 
[138-5°]  (Bamberger  a.  Miiller,  B.  21,  1112). 

Benzoyl  derivative  C|„H-NHBz.  [14.3°] 
(Cosiner,  13.  14,  58)  ;  [157°]  (Hofmann,  B.  20, 
1803).  Minute  needles,  sol.  ether,  benzene,  and 
hot  alcohol.  PCl^  converts  it  into  the  compound 
C,„H,N:CC1C„H,,  [68']  (Just,  B.  19,  9^3). 

(;3)-Naphthylamine  «i-tetrahydride  C|„H|.,N 

6S;:cS;c:cS;cS''^  •  t^S-J.  (27G^)at713mm. 
Formed  to  the  extent  of  3  or  4  p.c.  in  the  prepa- 
ration of  the  alicyclic  isomeride  by  reduction  of 
(/3)-naphthylamine  (Bamberger  a.  Kitschelt,  B. 
23,882).  Neutral  in  reaction.  Its  salts  are  acid 
in  reaction.  May  be  diazotised.  Yields  adipic 
acid  on  oxidation. 

(;3) -Naphthylamine  ac-tetrahydrlde 

C,H,<;;^}^-^-^jj"''^^'.    (162°)  at  36  mm.;  (240-5 

cor.)  at  710  mm.  S.G.  J3  1-031.  Formed  by 
reducing  ((3) -naphthylamine  with  sodium  and 
isoamyl  alcohol  (Bamberger  a.  Miiller,  20,  2916  ; 
B.  21,  850,  1115  ;  Bamberger  a.  Kitschelt,  B.  23, 
877).  Purified  by  dissolving  in  ligroin  and  ppg. 
by  GO;.  The  carbonate  is  then  dissolved  in 
acetic  acid,  which  leaves  a  brown  oil.  Colourless 
liquid,  smelling  like  pipcridine  ;  si.  sol.  cold,  m. 
sol.  hot  water,  v.  sol.  alcohol  and  ether.  Power- 
ful base  with  alkaline  reaction,  displacing  am- 
monia from  its  salts.  Absorbs  C0._,  from  the  air. 
Possesses  no  reducing  ))C!wer.  Carbon  disul- 
phidc  at  0°  forms  tctrahydronaphtliyl-annno- 
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nium  tetrahyclronaplitbyl  thio-carbamate 
C,„H„Nn,.S.CS.NHC,„H„  [142^].  Phenyl  cyan- 
ate  forms  PhNH.CO.NHC,„H„  [166-5°].  Does 
not  yield  colouring  matters  with  diazo-  com- 
pounds. Powerful  midi'iatic  poison.  KMnO, 
oxidises  it  to  o-carboxy-phenyl-propionic  acid 
and  phthalic  acid.  Benzoic  aldehyde  forms 
C,H„.CH:NC,„Hi,  [52°].  HBrAq  at  150°  forms 
naphthalene. 

'Salts.— B',,HXO.,  and  B'H.CO^  are  white 
crystalline  pps.,  giving  off  CO,  in  the  air. — 
B'HCl.  [237^].  Plates,  v.  e.  sol.  water  and 
alcohol.--B'.  H.,PtCl,.—  B'HAuCl,.— B'HClHgCl., 
(?)  [241°].  Prisms,  sol.  hot  water.— B'.,H.,SOj.— 
B',H,Cr,0,-- B'HNOa.  [212 '].  White  satiny 
talDles,  si.  sol.  cold  water,  v.  sol.  cone.  HNO.,.  At 
220°  it  dissociates  with  explosive  violence. — 
B'HNO,.  [c.  160°].  Needles  (from  water),  v.  e. 
sol.  water,  insol.  ether.  Not  decomposed  by 
boiling  water.— B'HOAc.  [156°].  Thick  mono- 
clinic  crystals,  v.  sol.  alcohol,  si.  sol.  ether. 

Acetyl  derivative  C|„H„NHAc.  [107°]. 
Prisms,  V.  e.  sol.  chloroform  and  benzene,  v.  sol. 
hot  water,  m.  sol.  ether,  insol.  petroleum-ether. 
Not  attacked  by  bromine  in  the  cold. 

Bcnsoyl  derivative  C,„H||NHBz.  [151°]. 
Needles,  v.  si.  sol.  water,  v.  sol.  benzene. 

Di-(ci)-naphthylamineC,„H,-Ni.c.(C,„H.).,NH. 
[111°  uncor.].  (L.) ;  [113=].  (G.  a.  V.).  (313°) 
at  15  mm. 

Formation. — 1. By  heating  (a)-naphthylamine 
hydrochloride  with  (a)-naphthylamine  (Girard  a. 
Vogt,  IJl.  [2]  19,  68).— 2.  A  product  in  the  pre- 
paration of  methyl-(a)-naphthylamine  from  (a)- 
naphthylamine  and  MeCl  (Landsholi,  B.  11, 
638). — 3.  By  heating  (a)-naphthol  with  four 
times  its  weight  of  ammoniacal  ZnCL  to  260°  ; 
the  yield  being  about  60  p.c.  (Benz,  B.  16,  15). — 
4.  By  heating  amixture  of  (a)-naphthylamine,  (a)- 
napiithol,  and  CaCl,,  to  260°  ;  the  yield  being  22 
p.c.  (B.). — 5.  In  small  quantities  by  heating 
(o)-naphthylamine  with  CaCL  or  ZnCL. 

Properties.— Bimetxicleniiets  (from  alcohol), 
m.  sol.  alcohol,  v.  e.  sol.  ether.  FeClj  gives  a 
green  pp.  in  its  alcoholic  solution. 

Picric  acid  compound 
NH(C,„H,),2C,H,(N0,),0H.  [169°].   Small  glis- 
tening black  needles. 

Acetyl  derivative  NAc(C,„H,)..  [217°]. 

iVtirosamijifi (C,„H,),N.NO.  [262°]. Formed 
by  adding  rather  more  than  the  theoretical  quan- 
tity of  powdered  NaNO.,  to  a  solution  of  di- 
naphthylaniine  in  HOAc  (L. ;  Wacker,  A.  243, 
300).  Yellow  crystalline  powder,  v.  si.  sol.  al- 
cohol and  HOAc.  On  adding  alcoholic  HCl  to 
its  eth."'  Till  solution  it  is  changed  to  the  isomeric 
nitroso-o.inaphthyl-amine  C,oH^(NO).NH.C,„H, 

or  C,ori,<^^(^'"^')>0  [169°]  (Fischer a. Hepp, 

B.  20,  1248). 

(aii)-Di-naphthyl-amine  NH^p'"!^'"  [111°]. 

Formed  by  heating  a  mixture  of  (^)-naphthol 
and  (a)-r;aphthylamine  with  CaCL  or  ZnClj. 

Preparation.-  K  mixture  of  (/S)-naphthol 
(100  pts./,  (a)-naphthylamine  (100  pts.),  and 
CaCL,  (^;00  pts.),  is  heated  for  8  hours  to  280°  ; 
the  yield  is  70  pts.  (Benz,  B.  16,17).  Long 
coloiir)ess  pritms.  Sohible  in  benzene,  alcohol, 
and  ether,  sparingly  soluble  in  petroleum-ether. 


Picric  acid  compound 
NH(C,„H,),2(C,H,(NO,)30H)  :  [173°],  small  dark, 
brown  needles. 

Acetyl  derivative  NAc(C,„H,)2.  [125°]. 

Di-(0)-naphtlijrl-amine  NH(C,„H-)2.  [171°]. 
(471°)  (Ris,  B.  20,  2619). 

Formation. — 1.  Together  with  (;8)-naphthyl- 
amine  by  heating  (0)-naphthol  with  ammonva- 
zinc-chloride  at  200==  (Merz  a.  Weith,  B.  13, 
1300). — 2.  In  small  quantity  by  heating  (fi)- 
naphthol  with  ammoniacal  CaCl.j. — 3.  By  heating 
(j3)-naphthylamine  with  CaCU  or  ZnCl.„ 

Preparation. — 1.  By  heating  a  mixture  of 
(/8)-naphthylamine  (100  pts.),  (0)-naphthol  (100 
pts.),  and  damp  CaCl.^  (200  pts.)  for  8  hours  at 
275°  ;  the  yield  being  good  (130  pts.)  (Benz,  B. 
16,  9). — 2.  By  passing  HCl  into  fused  (3)-naph- 
thylamine  at  180°  ;  the  yield  being  quantitative 
(Klopsch,  B.  18,  1585). 

Properties. — White  silvery  leaflets,  sol.  benz- 
ene and  HOAc,  si.  sol.  hot  alcohol.  Its  solutions 
exhibit  blue  fluorescence. 

Reactions. — 1.  Cone.  HClAq  at  150°  has  no 
action,  but  at  200°  it  forms  (/8)-naphthol  and 
((8)-naplithylamine  (Ris,  B.  19,  2016).- 2.  Am- 
moniacal ZnCl,  and  NH.Cl  at  370°  forms  (B)- 
naphthylamine":  (C,„H,).,NH-fNH,  =  2C|„H,NH_. 

3.  Bromine  in  HOAc  forms  a  tetra-bromo-  deri- 
vative C.,„H„Br,N  [246°].  Bromine  and  AlBrj 
form  C.,„H.Br8N  [over  300°]  (Ris,  B.  20,  2021).— 

4.  SXJo,  acting  on  its  benzene  solution  at  35°, 
forms  two  isomeric  imido-di-naphthyl  disul- 

C  H  \ 

phides  NH<^q"'jj'^^S^,  one  crystallising  from 

benzene  in  plates  [205°],  and  the  other  in  needles 
[220°]  (Kym,  B.  21,  2807).— 5.  Phosgene  acts  in 
the  cold,  forming  (C,„H,).,N.C0C1  [173°]  (Kiihn 
a.  Landau,  B.  23,  811 ;  cf.  Kym,  B.  23,  427). 
This  chloro-formyl  derivative  is  v.  si.  sol.  cold 
alcohol,  v.  sol.  benzene,  and  reconverted  into  di- 
(<3)-naphthylamine  by  alcoholic  potash. 

Salts  . — B'HCl ;  white  crystalline  pp. — 
B'2C,,H2(NO.,),OH.    [165°].    Brown  needles. 

Acetyl  derivative  (C,oH;)oNAc.  [115°]. 
Small  colourless  needles. 

Benzoyl  derivative  (C|„H,).,NBz;.  [157°]. 
Large  needles  (Klopsch,  B.  18,  1585). 

Nitrosamine  (C,„H;).,N.NO.  [140°]. 
Needles,  m.  sol.  alcohol  and  ether,  v.  sol.  benzene 
(Eis,  B.  20,  2622). 

References. — I5romo-,  Brojio-nitro-,  Chloro-, 

lODO-,  lODO-NITRO-,  and  NiTRO-NAPHTHYIjAMXE. 

(a)  -  NAPHTHYLAMINE  (a)  -  STJLPHONIC 
ACID  C,„H„NSO:,  i.e.  C,„H,(NH._,)(SO,H)  [1:4]. 
Napihthionic  acid.    S.  '022  at  15°. 

Formation. — 1.  By  boiling  nitro-naphthalene 
(1  pt.)  with  alcohol  (5  pts.)  and  aqueous  ammo- 
nium sulphite  (5  pts.  of  S.G.  1'24),  and  main- 
taining an  alkaline  reaction  by  frequent  addition 
of  ammonium  carbonate  (Piria,  A.  Ch.  [3]  31, 
217  ;  A.  78,  31).— 2.  By  heating  the  acid  sul- 
phate of  (a)-naphthylamine  (Nevile  a.  Winthev, 
C.  J.  37,  632;  Witt,  B.  19,  55).— 3.  By  heating 
(a)-naphthylamine  (1  pt.  with  H.^.SO,  (4  pts.) 
at  120°  for  an  hour  (Schaal  a.  Schmidt,  B.  7, 
1308;  Erdmann,  A.  247,  313).— 4.  By  heating 
(a)-naphthylamine  with  KHSO^at  230°  (Bischofl:', 
B.  23,  1913). — 5.  By  reducing  the  corresponding 
nitro-naphthalene  sulphonic  acid  by  ammonium 
sulphide  (Cleve,  B.  23,  961). 

Properties. — Small  needles  (containing  |aq) 
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(from  hot  water)  ;  blackened  by  heat  without 
melting.  V.  si.  sol.  alcohol,  almost  insol.  water. 
Kot  affected  by  boiling  aiiueous  acids  or  alkalis. 
Dilute  solutions  of  its  salts  exhibit  violet  fluor- 
escence. The  azo-  colouring  matters  (r.g.  Congo 
red),  formed  by  its  combination  with  diazo-  com- 
l)OLmds  give  on  reduction  o-naphthylene-di- 
aniine-sulplionic  acid,  proving  that  they  are 
oriho-azo-  compounds,  and  hence  that  the  HSO3 
group  occupies  the  para-  position  to  the  KH, 
(Witt,  B.  19,  1719). 

Reactions. ~1.  Split  up  hywafcr  at  160°  into 
naphthylamine  and  H_,SOj  (N.  a.  W.). — 2.  Cliro- 
inic  acid  mixture  forms  a  brown  resinous  pro- 
duct.— 3.  Benzoic  aldehyde,  acting  on  its  sodium 
salt  forms  C,,H,.CH:N.C,„H,.SO.,Na,  crystallising 
in  yellow  plates,  v.  si.  sol.  cold  water  (Erdmann, 
A.  247,  '6'1')). — 4.  Succinic  acid  heated  with  its 
K  salt  at  170°  forms  C,H,:C,0,,:N.C,„H„.SO,K, 
crystallising  from  water  or  dilute  alcohol  in 
small  needles  (containing  2aq)  (Pcllizari,  A.  248, 
1.57). — 5.  Phthalic  anhydride  heated  with  the 
K  salt  at  160°  forms  C,H^:C,0,:NC,„H,SO,K, 
crystallising  from  hot  water  in  small  needles 
(containing  8aq)  (P.). — 6.  On  displacing  NH,_,  by 
CI,  and  distilling  the  resulting  chloro-naphthal- 
ene  sulphonic  acid  with  PCl^,  there  is  formed 
(1, 4)-di-chloro-naphthalene. 

Salts.— KA':  small  micaceous  lamince,  v. 
Kol.  water  and  alcohol,  si.  sol.  KOHAq. — 
NaA'4aq:  monoclinic  prisms. — BaA'.^  8aq. — 
CaA'„8aq;  monoclinic  crystals,  v.  sol.  water, 
almost  insol.  alcohol. — MgA'.,  8aq  :  monoclinic 
prisms.— MgA'.,  lOaq. — PbA'2  2aq;  needles,  si. 
sol.  water. — ZnA'.^a'aq. — CuA',. — AgA'aq:  crys- 
talline grains. — AgA'N.,H,.  2aq. 

Amide  C,„H,(NH,,)'.SO,NH,,.  [206°].  Formed 
by  reducing  the  amide  of  (1, 4)-nitro-naph- 
thalene  sulphonic  acid  with  HI  in  HOAc  and 
P  (Cleve,  B.  23,  961).  Needles  (from  alcohol).— 
B'HCl :  colourless  needles,  v.  si.  sol.  water. 

Acetyl  derivative  of  the  amide 
CJI,(NH'Ac).SO,NH,.    [211°].    Small  needles. 

(a) -Naphthylamine  (a')-sulphoaic  acid 
C,„H,(NH,)(S03lI)  [1:4'].    S.  -1064  at  15°. 

Formation. — 1.  l?y  reducing  (a)-nitro-naph- 
thalcne  sulphonic  acid  by  ammonium  sulphide 
(Laurent;  Cleve,  Bl.  [2]  24,  ,511).— 2.  Together 
with  naphthionic  acid  by  adding  (a)-naphthyl- 
amine  hydrochloride  (1  pt.)  at  0°  to  (2  pts.  of) 
fuming  H.80,  (containing  2.5  p.c.  additional 
SO,,)  (Witt;  B.  19,  578  ;  Mauzelius,  73.  20,  3401). 
li.  Together  with  a  small  quantity  of  the  (1,  4) 
acid  from  the  acetyl  derivative  of  (o) -naphthyl- 
amine and  fuming  H.SO,  (Erdmann,  A.  247, 
;!15;  G.  Schultz,  B.  20',  3161  ;  cf.  Langc,  B.  20, 
2940). 

Properties. — Needles.  Solutions  of  its  salts 
exhibit  green  fluorescence,  and  reduce  AgNO, 
on  warming.  Auric  chloride,  FeCl,,  and  CuSO., 
colour  its  solution  red,  and  suffer  reduction. 
15y  boiling  its  diazo-  compound  with  HCl  a 
chloro-naphthalene  sulphonic  acid  is  obtained, 
the  K  salt  of  which  on  distillation  with  PCI-  yields 
(7)-di-chloro-naphthalene  [107°]  (M.).  Benzoic 
alilelnde,  acting  on  its  sodium  salt,  forms 
C,H,CH:N.C,„H„.S03Na,  crystallising  in  pearly 
plates,  decomposed  by  boiling  water  (Erdmann, 
A.  247,  326). 

Salts. — KA'aq:  needles  or  prisms,  v.  e.  sol. 
water. — NaA'aq:  plates  (C.)  or  needles  (IM.). — 


I  NaA'5aq:  plates  f\V.).  —  BaA'„Raq  (W.).— 
j  BaA',,6aq  (C;  M.).— CaA',6aq  "(W.) :  pearly 
plates,  V.  e.  sol.  water. — CaA'._,  9aq  (C. ;  M.) : 
tables,  v.  sol.  hot  water.— Mg.\'._, Saq  :  plates,  v. 
sol.  water. — PbA'.,  4aq:  nodules.- ZnA'._,  9aq  : 
needles,  m.  sol.  cold  water.— AgA'. 

Amide.  [260°].  Tables.  Yields  an  acetyl 
derivative  [232°]  and  a  diacetyl  derivative  [200°] 
(Ekborn,  B.  23,  1119). -B'HCl.— B'H.SO,. 

(o)-Naphthylamiiie  ^;t';i'-sulphonic  acid 
C,„H„(NH„)(SO,H)  [111'].  Naphthylamine  sul- 
phonic acid  S.  S.  -42  at  100°  ;  -0207  at  21  '. 
Formed,  together  with  the  (1,4')  acid  from 
naphthalene  (a)-sulphonic  aci<l  by  nitration  and 
reduction  (Mensching,  Schullkopf's  Aniline  Co., 
G.  P.  40,571 ;  G.  Schultz,  B.  20,  3162).  Formed 
also,  together  with  the  (1, 4')  acid,  from  (a)- 
nitro-naphthalene  by  sulphonation  and  reduc- 
tion (Cleve,  B.  20,  1535).  White  needles  (from 
water)  or  tufts  of  needles  (from  HOAc).  Its 
sodium  salt  is  less  soluble  than  that  of  the  pre- 
ceding isomeride.  FeCl.,  colours  its  cold  aqueous 
solution  violet.  The  diazo-  compound  treated 
with  PCL,  gives  C|„HjClS03,  crystallising  in  yel- 
low needles  [175°].— NaA'.  S.  2-67  at  100°  ;  1-13 
at  24°.— KA'.  Plates.  S.  14-9  at  100° ;  3-56  at 
19°  (Erdmann,  A.  247,  306). 

Anhydride  C,„H,<(^^->.    [167°].  Small 

crystals,  v.  si.  sol.  water  (Cleve). 

(a)-Naphthylamine  (S)-sulphonic  acid 
C,„H,(NH,)(S0,H)  [1:2'  or  3'].  S.  -2  at  15°  ;  -7  at 
100°.  Obtained  by  heating  (a)-naphthylamine 
(1  pt.)  with  cone.  H.SO,  (5  pts.)  at  125°-130°  lor 
8  hours  until  the  naphthionic  acid  at  first  formed 
has  disappeared  (Hirsch,  iJ.  21,  2;i70).  Plat(  s, 
si.  sol.  water  and  alcohol,  insol.  ether  and  benz- 
!  ene.  The  K  salt  is  crystalline,  and  si.  sol.  colil 
water.  Gives,  on  treatment  with  HNO._>  and 
HNO,,  di-nitro-naphthol  sulphonic  acid  isomeric 
with  naphthol  yellow  S. 

(a)-Naphthylimine  '  /3  '-sulphonic  acid 
C,„H,.(NII,,)(SO:,H)  [1:3'J.  Formed,  together 
with  its  (7)  and  {8}  isomerides,  from  naphthal- 
ene (/3)-sulphonic  acid  by  successive  nitration 
and  reduction  (Cleve,  Bl.  [2]  26,  447;  B.  20, 
1535).  Slender  needles  (containing  2aq)  or  an- 
hydrous tables  ;  si.  sol.  cold,  v.  sol.  hot,  water. — 
Na.'V  4aq  :  thin  tables.  —  KA'aq:  needles. — 
Mg.V._,  lOaq :  rhombohedra.  —  BaA'.^  aq  :  flat 
needles,  m.  sol.  water. — CaA',  7aq :  rhombo- 
hedra. 

Anhydride  C,„H,<g^>.  [180°].  Formed 

by  treating  the  chloride  of  '/3'  nitro-naplitlialeno 
(^)-sulphonic  aciil  with  HI  and  HOAc.  Yellow 
needles,  v.  si.  sol.  HOAc. 

(a) -Naphthylamine  (7)-sulphonic  acid 
C|„H„(NH,)(S03H)  [1:3J.  Formed,  with  isomcr- 
1  ides,  from  naphthalene  (3)-sulphonic  acid  by 
nitration  and  reduction  (Cleve,  B.  19,  2181  ;  21, 
3271).  Small  needles,  si.  sol.  water.  Gives  riso 
to  a  di-chloro-naphthalene  [61°]. 

Salts.  —  NaA':  scales,  v.  sol.  water.  — 
BaA'oaq:  thin  plates,  v.  sol.  water.- -PbA'^: 
prisms. — AgA'  aq  :  minute  needles. 

Amide     C,„H„(NH,).SO,NH,  aq.  [131°]. 
Needles.— B'HCl :  prisms,  si.  sol.  cold  water. 
With  potassium  cyanate  it  forms 
NU,.C0.NH.C,„H,.S0,.NH.C0.Nll2  [273°J. 
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Acetyl  derivative  of  the  amide 
C,„H„(NHAc).S02NH,.  [221°]. 

Anhydride  C,„H,<;g^>.  [124°].  Formed 

from  (7)-nitro-naphthalene  (/5)-sulphonic  clilor- 
iile,  HOAc,  and  HI  (Cleve,  B.  20,  1530)  Lemon- 
yellow  ncedics,  v.  si.  sol.  HOAc  and  alcohol. 

(a)-Naphthylamine  (9)-sulphonic  acid 
C,„H„(NH,)(SO,H)  [1:2'].    Formed,  with  isomer- 
ides,  from  naphthalene  (0)-sulphonic  acid  by 
nitration  and  reduction  (Cleve,  Bl.  [2]  29,  415; 

B.  21,  3264).  Crystals  (containing  aq).  Gives 
rise  to  di-chloro-naphthalene  [Gl°].  Its  alcoho- 
lic solution  yields  with  nitrous  acid  a  deep  violet 
dye  SO.,H.C,„H,.N,.C,„H-,(NH,)SO,,H  2iaq. 

Salts. — NaA'  ^aq  :  thin  needles,  v.  sol.  water. 
— CaA'2  2aq:  powder,  v.  sol.  water,  turning  red 
in  air.— BaA'.,:  flat  needles. — ZnA'„4aq:  needles. 

Amide  C;„H,(NH,).SO,,NH,,.  [181°].  Needles. 
B'HClaq. — B'HI  aq.  Yields  the  urea  derivative 
NH,.C0.NH.C,„H,.S02.NH.C0.NH,  [225°]. 

Accti/l     derivative    of    the  amide 

C,  „H,(NHAc).S02NH,.  [213°]. 

Anhydride  C,„H,<;|^>.  [173°].  Formed 

from  (e)-nitro-naphthalene  (/3)-sulphonic  chlor- 
ide, HOAc,  and  HI  (Cleve,  B.  20,  1536).  Yellow 
needles,  sol.  boiling  Ac^O. 

(/3)-Naphthylaniine  '  a  '-sulphonic  acid 

C,„H„(NH-,)(S03H)  [2:1'].  '  Badischo  acid.'  S. 
•059  (Forsiing). 

Formation. — 1.  By  heating  (;3)-naphthyl- 
amine  (1  pt.)  with  cone.  H.,SO,  (3,i  pts.)  at  100°- 
105°  for  5  or  G  hours  there  is  obtained  a  mix- 
ture of  the  '  a,'  ';8,'  (7),  and  (5)  sulphonic  acids 
of  ()3)-naphthylamine  in  the  proportion  of  about 
60  p.c.  of  the  '  a  '  acid,  40  p.c.  of  the  '  jS  '  acid, 
5  p.c.  of  the  (7)-acid,  and  5  p.c.  of  the  (S)-acid 
(Green,  C.  J.  55,  35;  cf.  Badische  Anilinfabrik, 
G.P.  14,612,20,760;  Dahl,  G.P.  29,084,  32,271, 
32,276).  The  same  mixture  heated  at  120°  gives 
a  greater  quantity  of  the  ' /3  '  acid,  and  less  of 
the  'a'  acid.  Fuming  sulphuric  acid  (20  p.c. 
SO.,  extra)  at  70°-80°  gives  30  p.c.  of  the  'a'  and 
70  p.c.  of  the(7)-acid.  (J3)-Naphthylamine  sul- 
phate, shaken  with  cone.  H^SOj  for  three  days  in 
the  cold,  yields  a  similar  mixture  (Dahl) ;  but  on 
heating  (/8)-naphthylamine  with  cone.  H„SOj  for 
an  hour  at  160°  the  '  /S  '  and  (5)  acid  are  formed 
in  about  equal  quantities  (Bayer  a.  Duisberg,  B. 
20,  1426;  G.  Schultz,  B.  20, 1358).— 2.  By  heat- 
ing the  (0)-naphthol'a  '-sulphonic  acid  (ofBayer) 
with  ammonia  in  a  closed  vessel  (Pfitzinger  a. 
Duisberg,  B.  22, 396  ;  cf.  Landshoff,  B.  10,  1931). 

Properties. — Needles  or  broad  tables,  v.  si. 
sol.  water,  insol.  alcohol.  Solutions  of  its  salts 
exhibit  blue  fluorescence. 

Reactions. —  1.  Yields  naphthalene  (a)-sul'- 
phonic  acid  when  its  amido-  group  is  removed  by 
the  diazo-  reaction  (P,  a  D. ;  Nietzki  a.  Ziibelen, 
B.  22,  453).  — 2.  Yields  by  Sandmeyer's  method 
a  bromo-naphthalene  sulphonic  acid  which  can 
be  converted  into  di-bromo-naphthalene  [75°] 
(Forsiing,  B.  22,  619).— 3.  Yields  by  Skraup's 
method  (/3)-naphthaquinoline   suli^honic  acid, 

which  may  be  oxidised  to  ^C^H^-SO^H, 

showing  that  the  naphthylamine  sulphonic  acid 
is  heteronucleal  (Immerheiser,  B,  22,  402,  412  ; 
cf.  Armstrong  a.  Wynne,  C.  J.  Proc.  4,  103 ;  5, 


49).— 4.  Heating  with  H,SO,  (3  pts.)  at  ICQ'  foi" 
1 J  hours  converts  it  into  a  mixture  of  the  '  'i' . 
and  (S)  isomerides  (Weinberg,  B.  20,  3353).-  5. 
Eeaots  with  diazobenzene  sulphonic  acid,  form- 
ing at  yellow  diazo-amido-  and  not  an  azo-  com- 
pound (Witt,  B.  21,  3483).- 0.  On  conversion 
into  the  corresponding  chloro-naphthalene  sul- 
phonic acid  and  treatment  of  tliis  with  PCI3 
there  is  formed  di-chloro-naphthalene  [61-5°]. 

Salts  (Forshng,  B.  20,  2099).— NaA' :  plates, 
V.  sol.  water,  insol.  alcohol.— KA' ^aq  :  tables, 
v.  sol.  water.  —  "NHjA':  large  prisms,  v.  eoI. 
water. — BaA'2  4aq  :  columns,  v.  e.  sol.  warm 
water.  S.  4-35  in  the  cold. — CaA'.,  Oaq  :  tables. 
S.  9-09  in  the  cold.— MgA'„  3Jaq:  nodules,  v.  e. 
sol.  water.  —  ZnA'„  Oaq  :  columns.  —  PbA'^ : 
needles. — CuA'„ :  crystalline  powder.— AgA'. 

(3) -Naphthylamine  '  3 '-sulphonic  acid 
C,„H,(NH,,)(SO,H)  [2:3'].    '  Brunncr's  acid.' 

Formation.  — 1.  By  heating  the  correspond- 
ing (Schalfer's)  (/3)-naphthol  sulphonic  acid 
with  ammonia  under  pressure  (Farbfabrik  vor- 
mals  Bronner,  G.  P.  22,547),  or  by  passing  a 
current  of  ammonia  over  the  potassium  (3)- 
naphthol  sulphonate  at  200°-250°  (Landshoff, 

B.  10,  1931 ;  Green,  B.  22,  723).— 2.  Together 
with  the  'a,'  (7),  and  (S)  isomerides  by  heating 
(,S) -naphthylamine  (1  pt.)  with  cone.  H.,S04 
(3  pts.)  at  105°  (Bayer  a.  Duisberg,  B.  20,  1420; 
Green,  G.  J.  55,  35).— 3.  By  heating  (3)-naph-- 
thylamine  with  KHSO^  at  230"^ ;  the  yield  being 
60  p.c.  of  the  theoretical  (Bischoff,  B.  23,  1914). 
4.  'The  chief  product  obtained  by  heating  (/3)- 
naphthylamine  acid  sulphate  at  200°. 

Properties. — Plates  or  flat  needles,  si.  sol. 
warm  water  (Schultz,  B.  20,  3158).  According 
to  Forsiing  the  laminar  crystals  contain  aq.  Its 
solution  exhibits  blue  fluorescence.  Yields,  by 
conversion  into  diazo-naphthalene  sulphonic 
acid  and  application  of  Sandmeyer's  reaction,  a 
chloro-naphthalene  sulphonic  acid  whence  PCl- 
forms  C,oH„CU  [136°]. 

Salts  (Forsiing,  B.  20,  76).— NH^A'aq : 
large  thin  plates,  v.  si.  sol.  water,  forming  a 
solution  exhibiting  violet  fluorescence  (Green). — 
NaA'2aq  :  flat  needles.  S.  2-5  at  15°. — KA'aq  : 
long  needles.  S.  2-4. — BaA'2  6aq:  needles.  S. 
•22  at  15°. — CaA'2  6aq  :  laminse.  S.  ^44  in  the 
cold. — MgA'2  6aq:  laminfe  or  broad  needles. — 
PbA'.,  2aq  :  v.  si.  sol.  water.  —  ZnA'2  4aq. — 
CuA'o4aq:  si.  sol.  water. — AgA'aq:  powder. 

(3) -Naphthylamine  (7) -sulphonic  acid 

C,  „H,(NH,)(SO,H)  [2:4'].  DahVs  acid.  S.  ^077 
in  the  cold  (F.).  Formed  by  sulphonating  (j8)- 
naphthylamine,  and  is  the  chief  product  when 
the  sulphonation  is  carried  out  at  15°  to  20° 
(Dahl,  G.  P.  3'2,276;  Forshng,  B.  20,  2099; 
Claus,  J.  pr.  [2]  39,  315).  Small  plates  or 
needles,  insol.  alcohol.  Its  solutions  show  blue 
fluorescence.  May  be  converted  into  di-chloro- 
naphthalene  [48°].  Cone.  H.SOj  (3  pts.)  at  100° 
converts  it  into  a  mixture  of  the  '  '  and  (3) 
isomerides  (Weinberg,  B.  20,  3353). 

Salts. — >'NHjA':  exceedingly  soluble  tables. 
K A'  aq :  rhombohedra,  v.  e.  sol.  water.  —NaA'  5aq : 
tables,  V.  e.  sol.  water. — BaA'„  2^.aq  :  nodules,  v. 
e.  sol.  water. —CaA'2  llaq  :  needles.  S.  9^09  in 
the  cold. — AgA'„8aq:  crystalline. 

(3) -Naphthylamine  (5)-sulphonic  acid 
C,„H,(NH2)(S0,,H)  [2:2'].       {0)- Naphthylamine 
sulphonic  acid  F,    Bayer's  acid.    S.  •2857. 
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Formallon. — 1.  Together  with  the  '  0  '  iso- 
mcride,  by  heating  (3)  -naphthylamine  with  H  ,S0, 
at  1G0°-170=  (Bayer  a.  Duisberg,  B.  20,  142(j, 
:!158;  Schultz,  B.  20,  13.38,  3101).  It  is  also 
formed  when  the  sulphonation  is  conducted  at 
temperatures  between  100°  and  IGO^,  the  quan- 
tity increasing  with  the  temperature  (Green,  C.  J. 
.Oo,  3G). — 2.  By  heating  the  correspi)nding  (3)- 
napJithol  sulphonic  acid  with  ammonia  at  200' 
(Weinberg,  B.  20,  2!)0S  ;  p]rdmann,  B.  21,  iVil), 
or  by  heating  naplithalenc  '  a. '  disulphonic  acid 
with  NaOH  at  200 \  and  afterwar.ls  with  NH,C1 
(Weinljerg.B.  20,  290G,  33.03).— 3.  By  heating  the 
'a'  or (7)-isomeride  witli  n.^SO|at  1G0°  (B.  a.  D.). 

Properties. — Long  silky  needles  (containing 
aq),  m.  sol.  hot  water  nearly  insol.  cold  water. 
On  boiling  with  water  the  needles  change  to  an 
almost  insoluble  crystalline  powder.  With  tetra- 
a/.o-diphcnyl  it  gives  a  yellowish-red  colouring 
matter  (5-purpurin).  Yields  by  the  diazo-  reac- 
tion the  (/3)-naphthol  sulphonic  acid  of  Wein- 
berg, which  by  fusion  with  NaOH  is  converted 
into  dioxynaphthalene  [129°].  Gives  rise  to  (5)- 
di-chloro-naphthalene  [114°]. 

Salts. — KA' :  needles,  v.  sol.  water. — 
NaA'4aq:  white  needles  (from  water)  or  plates 
(from  hot  90  p. c.  alcohol),  v.  c.  sol.  hot  water,  S. 
1-4  in  cold  water,  v.  sol.  hot  spirit  (90  p.c.) 
(difference  from  'a'  isomeride). — "NHiA':  small 
plates,  m.  sol.  water. — BaA'., 4iaq:  plates,  si. 
ijol.  cold  water  (difference  from  (7)-isomeride).— ■ 
MgA'.^aq:  white  needles  (B.  a.  D.). — MgA'jOaq 
(W.).— CaA'.,  Gaq  :  jjlates,  with  blue  fluorescence. 
S.  -38  at  10°. 

(a) -Naphthylamine  v-sulphonic  acid 
C,„n..NHSO.,H.  Thionaphtliamic  acid.  Formed, 
together  with  the  (1,4)  acid,  by  the  action  of 
ammonium  sulphite  on  (a)-nitro-naphthalenc 
(Piria,  A.  78,  54).  The  free  acid,  liberated  from 
its  salts,  splits  up  at  once  into  naphthylamine 
andH^.SO,. — KA':  pearly  pilates,  v.  sol.  water, 
si.  sol.  KOHAq. — »NH|A':  plates,  sol.  waterand 
alcohol.— BaA',,3aq:  plates.- PbA'(OAc). 

(a)-Naphthylainine  'a'  disulphonic  acid 
C,„H.,NS,0,  I.e.  C,„H-,(NHJ(SO,,H),,  [1:3:3']. 
Formed  by  reducing  (a)-nitro-naphthalene  '  a  '- 
disulphonic  acid  by  ammonium  sulphide  (Alen, 
Bn.  2,  407).  Crystals,  v.  e.  sol.  water  and 
alcohol,  insol.  ether  and  benzene.  Yields  (a)- 
naphthylamine  on  treatment  with  sodium-amal- 
gam. —  NH,HA"  2aq  (?) :  slender  needles.  — 
KIIA'  3aq  :  needles,  m.  sol.  hot  water. — CaA"  Oaq. 
— Ba.V"  4ai] :  tables,  m.  sol.  water. — PbA"  4aq  (?). 

(a)-Naphthylamine  '0'  disulphonic  acid 
C,„II,(NH,)(SO,H),  [1:3:2'].  Obtained  by  redu- 
cing (a)-nitro-naphthalene  '  y3  '  disulphonic  acid 
(Alen).  Small  needles  (from  water),  v.  sol. 
water,  si.  sol.  alcoliol.  Yields  (a)-naphthylamine 
on  treatment  with  sodium-amalgam.— NH|HA"  : 
needles,  m.  sol.  hot  water.— KHA" :  needles. — 
Ca.\"  2aq. — BaA"  aq :  minute  needles,  si.  sol. 
water.— PbA". 

(a) -Naphthylamine  (5)-disulphonic  acid 
C,„n,(NH  ,)(SO,H).,  [1:1':4].  Naphtlvilnminc  di- 
sulphonic acid  S.  (Schollkopf's  G.  P.  40,571). 
Formed  by  sulphonating  (1,  l')-napbthylamine 
sulphonic  acid.  —  Na„A"2aq  :  long  needles 
(Bernthscn,  B.  23,  3090). 

(a)  Naphthylamine  (6)-disulphonic  acid 
C,„H-,(NH,)(SO,H),  [1:3:1'].  Formed  by  heating 
naphthalene  with  concILSO^  at 90' and  fuming 


H,SO,at  100°-120°,  then  nitrating,  and  redu- 
cing the  product  (G.  P.  45,77G,  4i;,903  ;  Bornth- 
sen,  B.  22,  3328).  Formed  also  from  naphthal- 
ene (a3)-disulphonic  acid  (corresponding  to 
C,„H,,Cl,j  [48°])  bynitration  and  reduction  (Ewer 
a.  Pick,  Monit.  scicnt.  1889,  G04 ;  cf.  Armstrong 
a.  Wynne,  C.  N.  54,  205).  Colourless  scales 
(containing  3aq),  v.  e.  sol.  warm  water.— 
NaHA"  2aq :  needles  or  thin  prisms,  si.  sol. 
cold  water. —  Na,A"  Gaq  :  needles  or  prisms,  v.  c. 
sol.  water. — BaA"3aq.— BaA"4aq  :  ffat  needles, 
V.  sol.  hot,  m.  sol.  cold,  water. — Ba(HA");,5aq  : 
minute  needles,  si.  sol.  cold  water. 

(a)-Naphthylamine  disulphonic  acid 
C,„H5(NH,)(,S0,H),,  [1:4:2'].  S.  •?  at  20°;  5  at 
100°.  Formed,  together  with  two  isomeric  acids, 
by  sulphonating  (a)-naphthylamine  (1  pt.)  with 
H.,S0,  (containing  25  p.c.  SO,  extra)  (5  pts.)  at 
120°.  The  acids  are  separated  by  treatment  of 
the  lime  salts  with  dilute  alcohol,  which  dissolves 
the  salts  of  the  two  isomeric  acids  (Dahl  &  Co., 
G.  P.  41,957  ;  Armstrong  a.  Wynne,  C.  J.  Proc. 

G,  125).  Formed,  together  with  a  smaller  quan- 
tity of  the  following  acid,  by  treating  (a)- 
naphthylamine  '  a '-sulphonic  acid  (1  pt.)  with 

H,  S0,  containing  SO,  (U  pts.)  at  30'.  Groups 
of  needles,  insol.  85  p.c.  alcohol.  Its  solutions 
and  those  of  its  salts  exhibit  blue  fluorescence. 

Salts . — K;A"  3aq.—  Na^A"  3aq :  v.  sol.  water. 
CaA',_,  aq  :  v.  si.  sol.  water. 

(a)-Naphthylamine  disulphonic  a^id 
C,„H,(NH,)(SO,H).,  [1:4:3'].  S.  17at20°.  Formed 
in  the  preparation  of  the  preceding,  from  which  it 
may  be  separated  by  extracting  the  mixed  cal- 
cium salts  with  dilute  alcohol.  Alcohol  of  90 
p.c.  extracts  the  salt  of  a  third  isomeride,  sub- 
j  sequent  treatment  with  alcohol  of  85  p.c.  extracts 
:  the  present  acid.  Needles,  insol.  alcohol,  v.  sol. 
boiling  alcohol  of  85  p.c.  The  calcium  salt  is 
V.  sol.  water,  insol.  alcohol  of  90  p.c.  The  K 
and  Na  salts  are  v.  sol.  water.  Solutions  of  the 
acid  and  its  salts  exhibit  blue  fluorescence. 

(/3) -Naphthylamine  'a'  disulphonic  acid 
C|„H,(NH_,)(SO.,H),  [2:3:3'].  (B)-Na2]ht]iijlamiiie 
R-disulphonic  acid.  Formed  by  heating  the  cor- 
responding (/3)-naphthol  R-disulphonic  acid  with 
ammonia.  Readily  yields  dyes  with  diazo-  salts. 

(/8)-Naphthylamin9  (7)-disulphonic  acid 
C,„H,(NH,)(SOjH).,  [2:1':.3'].  (&)-Naphthijlauiina 
G-disulplionic  acid.  Formed  by  heating  the  cor- 
responding ((8)-naphthol  G-disulphonis  acid  with 
ammonia.  Formed  also  by  heating  (/3)-na]ih- 
thylamine  sulphate  (10  kilos.)  with  H-SO,  (30 
kilos,  containing  25  p.c.  SO,  extra)  at  li0°-140° 
(Gans  a.  Co.,  G.  P.  35,019).  V.  sol.  water,  m.  sol. 
alcohol.  Does  not  react  with  diazo-  compounds 
(G.  Schultz,  B.  21,  3487).  The  salts  are"  v.  sol. 
water. 

(i3)-NaphthyIamit)e  disulphonic  acid 

C,„H,(NH,,)(SO,H).,  [2:1:3'].  Formed,  together 
with  the  (2,1',  3')  acid,  from  (2,  3')-naphthyl- 
amine  sulphonic  acid  and  H.SO^  (with  20  p.c. 
SO,)  at  20°  (Armstrong  a.  Wynne,  0.  J.  Proc.  G, 
130).    Needles.    Yields  C,„H,CU  [92°]. 

(/3)-Naphthylamine  disulphonic  acid 
C,oH,(NH,)(SO,H),  [2:3':.r].  Formed  by  heating 
(Bronner's)  (3)-naphthylamino  '  j8 '-sulphonic 
acid  at  100°  to  remove  water  of  crystallisation, 
adding  fuming  H..SO,  (4  pts.)  and  heating  at 
110°  (Forsling,  B.''21,  3495).  Possibly  identical 
I  with  the  preceding  acid.    White  needles,  v.  o. 
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sol.  water,  si.  sol.  alcohol.  Its  dilute  aqueous 
solution  fluoresces  blue.  It  gives  rise  to  a  tri- 
chloro-naplithalene  [91°]. 

Salts. — K„A"2aq:  large  needles,  v.  sol. 
water.  — KHA"  aq  :  needles,  si.  sol.  cold  water. — 
JSlaHA"2aq. — NajA":  long  needles. — (NHj),A"aq: 
jnonoclinie  crystals.— NH^H A". — " CaA" :  plates. 

(/3)-Naphthylamine  disulphonic  acid 
C,„h/(NH2)(S03H)2  [2:1:4'].  Formed,  together 
■with  a  greater  quantity  of  the  (2,  2',  4')-isomeride 
from  (2, 4')-naphthylamine  sulphonic  acid  and 
H  SO,  (with  20  p.c.  SO3)  at  20°  (A.  a.  W.). 
Yields  C.oHsCl,  [78°]. 

(fl)-Naphthylamiiie  disulphonic  acid 
C,„H,(NH.,)(SO.,H).,[2:2':4'].    Formed  as  above. 
Yields  C|„HjCl,  [80°]. 

(/3)-Naphthylamine  disulphonic  acid 
C,„H,(NH,,){S03H),,  [2:3:2'].     Formed  from  the 
corresponding  naphthol  disulphonic  acid. 

Di-NAPHTHYL-ANTHRYLENE  C,^,2  i.e. 
cue 

I '1 1 1  (?).  [270°].  Formed  by  distilling  di- 
C,„H„.0 

naphthyl-acetylene,  or  by  distilling  (;8)-di-naph- 
thyl-tri-cliloro-ethane  (1  pt.)  with  ZnO  (15  pts.) 
(Grabowski,  B.  11,302).  Large  leaflets  (by  sub- 
limation).—C..H,2C,H.,(NO,)30H:  crystals  (from 
chloroform). 

NAPHTHYL-AESENIOUS  ACID.  Described 
as  Naphthalene  arsonic  acid,  vol.  i.  p.  322. 

NAPHTHYL-BENZAMIDINE  C.-H.^N.,  i.e. 
C,H,C(NH).NHC,„H,.  [141°]  Formed  by  heat- 
ing (ct)-naphthylamine  hydrochloride  with 
benzonitrile  at  200°  (Bernthsen  a.  Trompetter, 

B.  11,  1757).  Tables  (from  alcohol) ;  may  be 
sublimed.— B'HCl:  white  prisms.— B',,H,PtCl„ : 
yellow  needles. — B'H^C^04:  prisms,  si.  sol.  water. 
— Chromate:  yellow  pp. 

(a)  -NAPHTHYL-BENZ  YL- AMINE  C,-H,  .N 
i.e.  CinH^.NH.CHoPh.  [07°].  Formed  from  (a)- 
naphthyiamine  and  benzyl  chloride  (Frote  a. 
Tommasi,  Bl.  [2]  20,  67). 

(3)  -Naphthyl-beazyl-amine  C,(,H:..NH.CHJ>h. 
[08°].  Formed  by  reducing  C,(,H,.N:CHPh 
(Kohler,  A.  241,  358).  Prisms. 

Nitrosamine  C,„H;.N(NO).CH,,Ph.  [112°]. 
Yellow  needles,  sol.  alcohol  and  ether. 

(a)-NAPHTHYL  -  BENZYLIDENE  -  AMINE 

C,  „H;N:CHPh.  [73°].  Formed  from  (a).naph- 
thylamine  and  benzoic  aldehyde  or  hydrobenz- 
amide  (Lachovitch,  M.  9,  695;  of.  Papasogli,  A. 
171,  138).    Yellow  needles  (from  alcohol). 

(0)  -Naphthyl-benzylidene-amine.  [101  °]. 
Eesembles  the  pireceding  in  preparation  and 
properties  (Claiscn,  A.  237,  261). 

NAPHtHYL  BENZYL  KETONE  v.  Benzyl 

NAPHTHYL  KETONE. 

NAPHTHYL  BENZYL  OXIDE  v.  Benzyl 

NAPHTHYL  OXIDE. 

NAPHTHYL    BROMO-METHYL  KETONE 

C,,H„BrO  i.e.  C,„H,.CO.CH,Br.  Obtained  by 
adding  bromine  (9-5  g.)  to  a  solution  of  naphthy'l 
methyl  ketone  (10  g.)  in  CS^  (Pampel  a.  Schmidt, 
£.19,  2898).    Pungent  oil. 

(a)-NAPHTHYL-CAKBAMATE  C,,H.,NO.,  i.e. 
C,„H,.O.CO.NH.,.  [158°].  Formed  from'(a)- 
naphthol  and  CICO.NH^  (Gattermann,  A.  244, 
43).    Needles  (from  alcohol). 

(/8)-Naphthyl  carbamate.  [187°].  From 
(/3)-naphthol  and  CICONH,  (G.).  Long  needles, 
almost  insol,  water,  v.  sol.  alcohol  and  other. 


(a)-NAPHTHYL-CAE3AMIC  ACID.  Etlitjl 
ether  C^H.jNO,,  i.e.  C,„H,NH.CO,,Et.  [79°]. 
Formed  from  (a)-naphthylamine  and  ClCO,Et 
(Hofmann,  B.  3,  657).    Needles,  insol.  water. 

Isopropyl  ether  C,„H,NH.CO.,Pr.  [78°]. 
From  (a)-naphthylamine  and  ClCO.^Pr  (Spica, 
Q.  17,  168).    Groups  of  needles,  si.  sol.  water. 

(;8)-Naphthyl-carbamic  acid.  Ethyl  ether 
C,„H,NH.CO.Ft.  [73°].  Formed  from  (B)- 
naphthylamine  and  ClCO.^Et  (Cosiner,  B.  14, 
€0).    Needles,  insol.  hot  water,  v.  sol.  alcohol. 

Isopropyl  ether  C,„H,NH.C02Pr.  [70°]. 
Needles,  sol.  alcohol  and  ether  (S.). 

Di-(;3)-naphthyl  carbamate.  Methyl  ether 
(G,„H,).,N.C03Ie.  [114°].  Formed  from  di-(j3)- 
naphthylamine  and  ClCCMe  at  155°  (His,  B. 
20,  2620).  Needles  (from  alcohol  and  ether),  v. 
sol.  cold  alcohol  and  ether. 

(a)-NAPHTHYL-CAE,BAMINE  C,,H,N  i.e. 
C,„H,.NC.  Formed  from  (a)-naphthylamine, 
chloroform,  and  alcoholic  KOH  (Liebermann,  B. 
16, 1640).    Solid,  v.  sol.  alcohol. 

(0)-Naphtliyl-carbamine  C,„H,.NC.  [54°]. 
Formed  from  (/3)-naphthylamine,  chloroform, 
and  alcoholic  potash  (Liebermann,  B.  16, 1640). 
Needles,  sol.  alcohol,  ether,  and  benzene. 

(a)-NAPHTHYL  sewii-CARBAZIDE 
C„H,,N,0  i.e.  C,„H,.NH.NH.CO.NH,.  [231°]. 
Formed  by  heating  (a)-naphthylamine  hydro- 
chloride with  urea  at  140°  (Pinner,  B.  21,  1219). 
Thin  plates  (from  boiling  isoamyl  alcohol),  insol. 
water  and  ether,  si.  sol.  dilute  alkalis. 

(;3)-Naphthyl-se))ji-carbazide.  [225°]  (P.); 
[221°]  (H.).  Formed  like  its  isomeride,  and  also 
by  mixing  equivalent  quantities  of  (^)-naphthyl- 
amine  hydrochloride  and  potassium  cyanate  in 
aqueous  solution  (Pinner,  B.  21,  1223  ;  Hillring- 
haus,  B.  22,  2657  ;  Hauff,  A.  253,  28).  Silky 
plates,  si.  sol.  hot  water,  v.  sol.  hot  alcohol,  lle- 
duces  Fehling's  solution.  With  HClAq  at  140° 
it  yields  a  naphthazine. 

DINAPHTHYL-CARBAZOLE,  so  called,  is 
described  as  Imido-dinaphthyl. 

(a)-NAPHTHYL-CAIlBINOL  C„H,„0  i.e. 
C,„H,.CH.,OH.  Naphthobenzyl  alcohol.  [60°]. 
(301°  cor.)  at  715  mm.  Formed  by  warming 
(a)-naphthyl-carbinylamine  hydrochloride  with 
aqueous  NaNO.^  (Bamberger  a.  Lodter,  B.  21, 
258).  Long  needles,  v.  e.  sol.  ether  and  alcohol, 
V.  si.  sol.  cold  water.  Yields  (a)-naphthoic  alde- 
hyde on  oxidation  with  chromic  acid  mixture. 

(3)-Naphthyl-carbinol  C,„H,.CH,OH.  [80-5°]. 
Eesembles  the  preceding  in  mode  of  prepara- 
tion and  properties  (Bamberger,  B.  20,  1118). 

Tri-naphthyl-carbinol  C3,H,,.,0  i.e. 
(C|„H,),C.OH.  Formed  from  naphthalene, 
C(N0.,)Cl3,  and  AlCl,,  the  product  being  boiled 
with  water  (Elbs,  B.  16,  1275).  Crystalline 
powder  (from  acetone),  melting  below  278°;  v. 
sol.  benzene,  si.  sol.  ether,  almost  insol.  alcohol. 

(a)-NAPHTH Y L-C ARBINYLAMINE  C„H , , N 
i.e.  C|„H;.CH.,NH.^.  Menaphthylaminc.  Naph- 
thohemylaminc.  (292°).  Formed,  together  with 
s-di-naphthyl-ethane,  by  reducing  the  amide  of 
thionaphthoic  acid  in  alcoholic  solution  with 
zinc  and  HClAq  (Hofmann,  B.  1,  101 ;  Bam- 
berger a.  Lodter,  B.  21,  256).  Caustic  liquid, 
absorbing  CO^  from  the  air.  Eeduced  in  alco- 
holic solution  by  Na  to  the  tetrahydride.— 
B'HCl:  long  needles,  si.  sol.  water.— B'.,H.,PtCl/. 
crystalline  pp.- B'HNO^ :  prisms  [148-5°]. 
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Tetrahydriae  C,JI,,CH,.NH,.  (270")  at  722  I 
mm.  Obtained  by  reducing  the  nitrile  of  (a)- 
naplitlioic  acid  C|„H..CN  in  alcoholic  solution 
by  sodium  (Bamberger  a.  Lodter,  B.  20, 1707).— 
]{'HC1 :  white  needles,  v.  e.  sol.  hot  water. — 
]!'.,H.,PtCl,. :  yellow  needles,  si.  sol.  cold  water. — - 
B  C„H.,(Nd,,):,OH:  needles,  v.  sol.  hot  water. 

(/J)-Naphthyl-carbinylamiae  C|„H,.CH.,NH,. 
[CiO"^].  Formed  from  the  amide  of  thio-(i3)-naph- 
tlioic  acid  C  „H...CS.NHo  by  treating  its  alcoholic 
solution  witli  zinc  and  HCl  at  35°  (Bamberger  a. 
Lodter,  B.  21,  1117).  Prisms,  si.  sol.  cold  water, 
V.  sol.  alcohol.  It  is  a  powerful  base,  ppg.  the 
hydroxides  from  solutions  of  salts  of  copper, 
zinc,  and  lead. 

Salts.— B'HCI.  [2G0°-270°].  Prisms,  v. 
Bol.  alcohol  and  water,  insol.  ether. — B'^H.d'tCl,.: 
yellow  needles.  —  B'C„H,(0H)(N0,)3  :  golden- 
yellow  needles,  v.  sol.  hot  water. 

Tetrahydride  C,„H,|.CH,NH,,.  (270°  cor.)  at 
729  mm.  I'ormed  by  adding  sodium  to  a  hot 
alcohdlic  solution  of  (^J)-naphthonitrile  (Bam- 
berger a.  Boekmann,  B.  20,  1711).  Yields  an 
acetyl  derivative  [05°]  (Bamberger  a.  Helwig,  B. 
22,  1915).  Carbon  disulphide  reacts  forming 
C,„H,,CH,.NH.CS.SHX1L.CH.C,„H,,  [128°], 
which  on  boiling  with  alcohol  gives  rise  to 
CS(NII.CH,C,„H.),_,  [143°].— B'HCI.  [229°]. 
Needles,  V.  sol.  water  and  alcohol.  With  potas- 
sium cvanate  it  gives  CO(NH.CH.,C,„H.) ,  [226°] 
and  C6(NH.,)(NPICH,C,„H,)  ri35°]'.-B'.,P[.PtCl,. 
Needles.— B'tt.CO, :  'white  needles.— B'.H  .SOj. 
Prisms,  v.  e.  sol.  water.— B'C„H,(NO,),(bH). 
Yellow  jirisnis,  si.  sol.  water. 

LI-NAPHTHYL-TRI-CHLORO-ETHANE  v. 

TKI-rni,(U;0-l>r-NAPIlTnYL-KTIIANE. 

(a)-NAPHrHYL-CYANAMIDE  C,„BLNH.CN. 
[133*^].  I'ormcd  by  heating  a  solution  of  oxy- 
(a)-naphthyl-thio-urea  C,„H,NH.CS.NH.OH  (Tie- 
maun,  n.  22,  1940). 

Di-(a)-naphthyl-cyanamide  C.,|H||N.,  i.e. 
II;C,„.N:C:N.C,„H,.  ni-{a)-napfilh!jl-carbtmidi;. 
Garbo-di-[a.)-iiaphthyl-vnidc.  [94  ].  Obtained 
by  adding  HgO  to  a  boiling  solution  of  di-(a)- 
napbthyl-thio-urca  in  dry  benzene  ;  the  yield 
being  c.  30  p.c.  of  the  theoretical  (Huhn,  B.  19, 
21(15).  Large  prisms.  V.  sol.  benzene,  si.  sol. 
cold  ether  and  petroleum-ether.  By  heating 
witli  dilute  alcohol  it  is  converted  into  di-(a)- 
naplithyl-urea.  H.,S  passed  into  the  boiling  so- 
lution in  dry  benzene  converts  it  into  di-(cz)- 
naphthyl-thio-urea.  Heated  with  CS^  at  200^  it 
yields  (a)-naphthyl-thiocarbimide. 

Di-(j3)-tiaphthyl-cyanamide 
H;C|„.N;C:N.C,„H,.  Di-(&)->iaiMhyl-carhimidc. 
|14()°].  Obtained  by  adding  HgO  to  a  boiling 
solution  of  di-()3)-naphthyl-thio-urea  in  dry  benz- 
ene; the  yield  being  25  p.c.  of  the  theoretical 
(Huhn,  iJ.  19,  2406).  White  granular  crystals. 
V.  sol.  hot  benzene,  si.  sol.  ether  and  petroleum- 
elher.  ]5y  boiling  with  dilute  alcohol  it  is  con- 
verted into  di-(3)-naphthyl-urea.  If  H^S  is 
passed  into  its  solution  in  dry  boiling  cumene, 
di-(fi)-naiihthyl-thio-urea  is  regenerated.  With 
CS,.  at  200°  it  yields  (0)-naphtlivl-thio-carbimide. 

(a)  -  NAPHTHYL  -  CYANATE  C,„H,N:CO. 
(270°).  Formed  in  small  quantity  by  heating 
di-naphthyl-urea  with  PoO,,  and  in  larger  quan- 
tity by  the  like  treatment  of  naphthyl-carbamic 
ether  (Hall,  Pr.  9,  30i; ;  Hofmann,  Pr.  19,  108; 
C.  B.  47,  425).    Pungent  liquid.  With  oxy-azo- 

VoL.  III. 


benzene  it  forms  C,n..N..C,H,O.CO.NHC,„H, 
[149°]  (CToidsehmidt  a.  Bosell,  B.  23,  492). 

NAPHTHYL  CYANIDE  v.  Nithile  or  naph- 

TDOIC  ACID. 

NAPHTHYL  CYANUEIC  ACID  v.  Cijanuric 
acid  in  the  article  Cyanic  Ai:n>s. 

TRLNAPHTHYL-CYANURATES 

(C|„H.)  ,C^NjO,,.  Formed  from  cyanuric  chloride 
and  sodium-naphthyl  dissolved  in  naphthol  (Otto, 

B.  20,  2239).  The  (a)-  compound  decomposes 
between  100°  and  225°,  the  (5)-  compound  begins 
to  decompose  at  220°.  Both  are  powders,  si. 
sol.  hot  water  and  alcohol,  m.  sol.  benzene. 

NAPHTHYLENE-ACETAMIDINE  v.  Naph- 

THYLEN'E-RTIIKNYIj-AHIIDIMC. 

0-NAPHTHYLENE-DIAMINE  C|„H,„N,  i.e. 

C,  „H,.(NH._,)_,  [1:2].  Di-cunido-napJithalenc. 
Ainido-naphtlLijlainine.    Mol.  w.  158.  [95°]. 

Formation. — 1.  By  reduction  of  p-sulpho- 
benzcne-azo-(3)-naphthylaminG  with  tin  and 
HCl  (Griess,  B.  15,  2193;  Witt,  B.  21,  3482).— 
2.  By  reduction  of  benzene-azo-(/})-naphtliyl- 
amine,  of  (fl)-naphthalene-azo-(j3)-naphthyl- 
amine,  of  the  dioxim  of  (/3)-naphthoquinone,  of 
(2,  l)-nitro-(a)-naphthylamine,  or  of  (l,2)-nitro- 
(3)-naphthylamine  (Lawson,  B.  18,  800,  2423  ; 
Leuckart,  B.  19,  174  ;  LeUmann  a.  Kemy,  B.  19, 
803  ;  Bamberger  a.  Schielfelin,  B.  22,  1376). 

Properties.  —  Silvery  trimetrio  plates  (from 
hot  water),  si.  sol.  water,  sol.  alcoliol  and  ether. 
Its  ethereal  solution  quickly  turns  brown.  FeClj 
colours  its  solution  green. 

Reactions.  — 1.  Phenanthraqtdnone  yields 
naphthophenanthrazine  which  forms  yellowish- 
white  crystals  giving  a  scarlet  solution  in  H.^SOj. 
2.  Plietnjl  ci/auntc  in  benzene  solution  reacts 
forming  C,H.NH.CO.NH.C,„H,  XH.,  [335°]  and 
(C,H3.NH.C0.NH).,C,„H,.— 3.  Phovil  thiocarb- 
imide  unites  forming  (C,H-,NII.CS.NH)  ,C,„H„ 
[355°-.300°].— 4.  On  heating  with  e.Kcess  of  oil 
of  mustard  in  alcoholic  solution  it  yields,  in  like 
manner,  silky  needles  of  C,„H,(NH.CS.NHC,II,)2, 
which  decompose  at  170°-200°  into  naphthylene- 
thio-urea  and  di-allyl-thio-urea  (LeUmann,  B. 
19,  808). — 5.  An  alcoholic  solution  of  benzil 
reacts  forming  di-phenyl-naphthoquinoxaline 

C,oH,<5J:^^':h'  tl48°]  (Leuckart,  B.  10,  174). 
6.  o-Aldchydo-benzoic  acid  CnO.CHj.CO,H 
forms  C,oH,<;^^jj^C.C,Hj.CO.,H,  which  decom- 
poses at  280°  (Bistrezycki,  B.  23,  1044). 

Salts.— B"H,Cl5.  [90°].  Prisms  or  plates. 
V.  sol.  water. — B"H._,SO, :  white  plates,  si.  sol. 
water. — Picrate:  nearly  insoluble  powder. 

Acetyl  derivative  C,oHj(NHAc),.  [234°]. 
White  needles. 

Propionyl  derivative  C,„H,i(NHC.;H.,0).^. 
[192°].  Formed  from  the  base  and  propionic 
anhydride.    Prisms  (from  alcohol),  insol.  ether. 

Benzoyl  derivative  C,„H„(NHBz),.  [291°]. 
Plates,  si.  sol.  alcohol  and  HO.Vc  (Hinsberg,  A. 
254,  250). 

ar-TetraJiydride  C,dH|,N.,  i.e. 
CH,.CH,.C.C(NH,):C(NH,)  '  ,^,qox 

CH,.CH,.C.CH  =  CH      •  ^"■'^  >  ^* 

81  mm.  Formed,  together  with  a  smaller  quan- 
tity of  the  alicyclic  isomeride,  by  reducing  naph- 
thylene-o-diamine  w-ith  sodium  (Bamberger  a. 
Schieffelin,  B.  22, 1377).  Needles,  v.  sol.  alcohol, 
ether,  and  hot  water.    Eeduces  AgNO^.  Givea 
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a  red  colour  with  cold  aqueous  FeCla.  KMnOj 
oxidises  it  to  adipic  acid. 

Salt  s.— B"H,Cl2.  [c.  260°] .  Tables,  v.  sol. 
water.— B"2HN03.  [201°].  Plates,  m.  sol.  water. 

Acetyl  derivative  of  the  tetraliydride 
C,oH„(NHAc)2.  [245°].  Needles,  v.  e.  sol.  al- 
cohol, si.  sol.  ether  and  cold  water. 

ac-Tetra  hijdride 
CH:CH.C.CH(NH,).CH(NH.,)  , 
CH:CH.C.CH.;  ^CH^       •    Formed  as  above 

(B.  a.  S.)-  Its  hydrochloride  and  platinochloride 
crystallise  in  needles. 

Naphthylene-2)-diamine  C,„H  (NH,)..  [1:4]. 
[120°]  (G.) ;  [118°]  (B.  a.  S.). 

Formation. — 1.  iiy  reduction  of  naphthalene- 
azo-(a)-naphthylamine  by  tin  and  HCl  (Perkin, 
C.  J.  18,  173  ;  A.  137,  359  ;  Friedliinder,  B.  22, 
587). — 2.  By  reduction  of  p-sulpho-benzene-azo- 
(a)-naphthylamine  with  tin  and  HCl  (Griess,  B. 
15,  2192). — 3.  By  reduction  of  (a)-nitro-(ci)-naph- 
thylamine  (Liebermann,  A.  183,  238). — 4.  By 
boilingbenzene-azo-(a)-naphthylamine  with  zinc- 
dust  and  water  (Bamberger  a.  Schieffelin,  B.  22, 
1381). 

Properties.' — Colourless  prisms  or  needles,  si. 
sol.  water,  sol.  alcohol  and  ether.  Yields  (a)- 
naphthoquinone  on  oxidation  with  FeCL,. 

Salts. — B"HX1., :  white  soluble  four-sided 
plates,  nearly  insol.  HClAq. — B"I£,SOj :  needles. 

Mono-acetyl  derivative 
C,„H^(NH,,)(NHAc).  Formed  by  reducing  the 
acetyl  derivative  of  (a)-nitro-naphthylaminew"ith 
tin  and  HCl  (Liebermann). — B"HC1  :  long 
needles.— B",H,Cr,0,.—B"C„H,(N0,)30H :  yel- 
low needles. 

Di-acetyl  derivative  C|„H,j(NHAc)2. 
[205°].  Formed  from  the  base  or  its  mono- 
acetyl  derivative  and  Ac,0  (Kleemann,  B.  19, 
334  ;  B.  a.  S.).  Needles,  si.  sol.  alcohol,  nearly 
insol.  water  and  ether. 

Mono-hemoyl  derivative 
C,„H,(NH.,)(NHBz).     [185=].     Formed  by  re- 
ducing C,„H  (NO.,)(NHBz)  (Ebell,^.208,  32G).— 
Needles. -B''HC1.—B"HN0,. -B"H, SO,. 

m  .     7^-7  CH.,.CH.,.C.C(NH,):CH 

ar.Tetrahydr^de  ch.;ch;C.C(NH.;):CH- 
The  sole  product  of  the  reduction  of  p-naphthyl- 
ene-diamine  by  sodium  (Bamberger  a.  Schieffe- 
lin, B.  22,  1382).  Needles,  resinified  on  exposure 
to  air.  Yields  adipic  acid  on  oxidation  with 
KMnO,.— B"H,C1.,  :  crystalline  powder. 

Acetyl  derivative  of  the  tetraliydride 
C,„H,„(NHAc),.  [285°].  Needles,  v.  si.  sol.  cold 
water,  m.  sol.  boiling  alcohol.  Reduces  ammo- 
niacal  AgNO,.  FeClj  colours  a  solution  of  its 
hydrochloride  green,  changing  to  brown. 

Pert-naphthylene-diamine  C,„Ha(NH„),  [1:1']. 
[67°]. 

Formation. — 1.  By  reduction  of  ^'eri-di-nitro- 
naphthalene  with  iodide  of  phosphorus  and 
water  (De  Aguiar,  B.  3,  27  ;  7,  307  ;  Beilstein  a. 
Kuhlberg,  A.  169,  90  ;  Ladenburg,  B.  9, 1051).— 
2.  By  reducing  di-nitro-(a)-naplithoicacid  [2G5°] 
with  tin  and  HCl  (Ekstrand,  B.  20,  1353;  J.pr. 
[2]  38,  263).— 3.  By  the  action  of  ammonia  on 
^7cri-di-oxv-naphthalene  at  150°-300=  (Erdmann, 
A.  247,  363). 

Properties. — Needles  (from  dilute  alcohol), 
m.  sol.  water.  Gives  a  reddish-brown  colour 
and  pp.  with  FeClj.  NaNO.,  added  to  a  solution 
of  the  sulphate  ppts.  red  needles  of  the  azimide. 


By  the  diazo-  reaction  it  yields  di-chloro- 
naphthalene  [84°].     Benzoic  aldehyde  forma 

<^'»^<N(CH!ph)>  (Hinsberg,  B.  22,  861). 
Phenanthraquinone  does  not  yield  an  azine. 
Oxalic  ether  at  100=  yields  CuHi^N.^O.^,  crys- 
tallising from  chloroform  in  red  needles,  car- 
bonised at  195°  (Aguiar). 

Salts.— B"H,Cl2.  [c.  280°].  Small  plates.— 
B"H,I,.— B"H,S6,.— B"H..C  ,0,. 

(l,4')-Naphthyleiie-dianiine  C,oHj(NH,)2 
[1:4'].  [190°].  Formed  by  reducing  the  corre- 
sponding di-nitro-naphthalene  in  alcoholic  solu- 
tion with  tin  and  HCl  (Erdmann,  A.  247,  361 ; 
c/.  Zinin,  A.  52,  362;  85,  329;  Hollemann,  ^. 
[2]  1,  555 ;  De  Aguiar,  B.  3, 33  ;  7,  307).  Formed 
also  by  heating  the  corresponding  di-oxy-naph- 
thalene  with  ammonia  at  150°-180°,  and  finally 
at  250°-300°  (E.).  Thin  white  needles,  which 
may  be  sublimed,  si.  sol.  cold  water,  v.  sol. 
alcohol.  FeCl^  colours  its  solution  bluish-violet. 
Converted  by  the  diazo-  reaction  into  di-chloro- 
naphthalene  [107°].  —  B"H,Cl2.  —  B"H.,I„.  — 
B"H.SO,.— B"H,C,0,. 

rp  ,     ,    ^  •  7  CH:CH  C.CH(NHJ.CHj 

±  eiranycu  lae  CH:C(NH.,).C~CH.  CH/ 

[77°].  (264°)  at  60  mm.  Formed  by'the  action 
of  sodium  on  a  solution  of  the  base  in  isoamyl 
alcohol  (Bamberger  a.  Hoskyns-Abrahall,  B.  22, 
944).  Prisms  (from  ether)  or  needles  (from 
ligroin),  si.  sol.  hot  water,  v.  sol.  alcohol.  FeClj 
gives  a  deep  reddish-brown  colour  in  its  hot 
solution,  but  no  colour  in  the  cold.  Boiling 
ICCr.^O,  gives  a  claret-colour.  Gives  off  NH3 
when  heated.  This  base  can  be  separated  into 
dextro-  and  lasvo-rotatory  varieties  by  crystalli- 
sation of  the  bitartrate,  for  on  adding  a  crystal 
of  dextro-rotatory  coniine  tartrate,  the  lievo- 
rotatory  tetrahydro-naphthylene-diamine  tar- 
trate crystallises  out,  while  the  mother-liquor 
deposits  the  dextro-rotatory  compound  after  long 
standing  (Bamberger,  B.  23,  291).  The  rotatory 
powers  of  the  two  hydrochlorides,  [a]^  are 
—  7°  30'  and  -f  8°  9'  respectively.  Eeactions. 
1.  Nitrous  acid  at  0°  forms  a  diazo-  com- 
pound which  when  boiled  with  water  yields 

CH:CH  C.CH(NH.,).OH„  ,  ,  ,  • 

CH:C(0H).C-CH;— 1  CH;>  'li-acetyl  denva- 
tive  of  which  crystallises  in  needles  [152°] 
(Bamberger  a.  Bammann,  B.  22,  960). — 2.  D;'- 
azotisation  and  reduction  by  SnCl.,  and  HCl  yields 

,    ,     .      CH:CH  C.CH(NH,):CH. 

tne  nyaiazme  ch:C(N,H,).C  CH^'-CH/^ 

3.  A  dilute  ethereal  solution  of  CSj  forms 
C,„H,„(NH,).NH,S.CS.NH.C,„H,„NH,  [145°],  the 
alicyclic  amidogen  entering  into  reaction.  By 
treatment  with  PbO  this  substance  is  converted 
into  the  urea  C0(NH.C,„H,„.NH„).,.  Boiling  with 
alcohol  yields  CS(NH.C,„H,„.NH,)2  [155°].— 4. 
A    warm    alcoholic    solution    of    CS,  forms 


„  „  /NH.CS.NHn.  p  „ 
^'""'"XNH.CS.NH/^""" 


[175°],  both  ami- 


dogens  taking  part  in  the  reaction.  Salts. 
B  'HoClj :  trinietric  prisms,  a:b:c  =  •574:1:  -906,  v. 
sol.  water,  v.  si.  sol.  alcohol. — B"HJ'tCl5  aq : 
prisms.  —  B"2H.,PtCl8 :  crystalline  solid.  — 
B"H  SOj  2aq  :  triclinic  prisms.  Acetyl  deri- 
vative C|„H,„(NHAc)2.  [262°  cor.].  Prisms 
(from  alcohol),  sol.  ether,  si.  sol,  boiling  water. 

(2,2')-Naphthylene-diamineC,„H,(NH.,).,  [2:2']. 
[159°J  (B.  a.  S.) ;  [161°]  (E.).    Formed  by  heat- 
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in^tlic  corrcjpnndinf;  dl-oxy-naphthalone  [180°] 
of  l^bfi't  and  INIcrz  with  amnioniacal  CaCl.  at  205-' 
(Ij'.inge,  lief.  83'.) ;  Baiiibeigcr  a.  Schiel'felin, 

JS.  22,  l;J84).  Plates  (from  water),  v.  sol.  boiling 
water,  alcohol,  and  ether. 

(2,:i')-Naphthylene  -  diamine  C|„H„(NH,),. 
[218'].  Formed  from  di-oxy-naphthalene  [213°], 
by  heating  with  ammonia  and  NH,C1  at  200°- 
250°  (Lange,  B.  21,  Eef.  839).  Its  salts  are 
more  soluble  than  those  of  the  (2,2')-isomeride. 

jH-Naphthylene-diamine  C,„II,(NH.j)2  [1:3]. 
Obtained  by  reducing  di-nitro-naphthalene  [1-1-1°J 
with  tin  and  HCl  (Urban,  B.  20,  973).  A  solu- 
tion of  its  hydrochloride  is  coloured  yellow  by 
nitrous  acid.— 13' HXl^ :  v.  e.  sol.  water,  m.  sol. 
alcohol,  insol.  ether. 

Acetyl  derivative  C,„H,(NnAc),.  [150°]. 
Prisms,  v.  sol.  benzene. 

Dinaphthylene-amine  C.^„H|.|N  i.e. 

^"'^"^Nli  (?)  [159°  cor.].  Formed  by  heat- 
ing (fli8)-dioxy-dinaphthyhvith  ammoniacal-zine 
chloride  (Walder,  B.  15,'  2173).  White  trimotric 
plates  or  needles.  V.  sol.  ether,  benzene,  or 
acetone,  insol.  dilute  acids. 

Picric  acid  compound 
C,,H,;,N  2(C,H,(N0,),0H) :   [219°  cor.] :  blue- 
black  needles. 

Acetyl  derivative  C.,.,H|oN.ic.  [144° 
uncor.] ;  line  white  needles,  v.  sol.  ether,  less 
sol.  alcoliol. 

Tri-naphthylene-diamine  C|„H|^N,,  i.e. 
(C|„H„).jN.,  ('?).  Formed  by  heating  a  mixture  of 
naphthylamlne,  naphthjlamine  hydrochloride, 
and  nitro-naphthalene  in  molecular  proportions 
for  3  hours  at  ]90°-220°  (Salzmann  a.  Wichel- 
haus,  B.  9,  1107).  Amorphous  blue-black  pow- 
der (containing  aq),  insol.  water  and  ether, 
forming  a  red  solution  in  warm  benzene.  Begins 
to  decompose  at  180°. — E'HCl :  amorphous 
violet  powder. 

]iefcrciiccs.  —  Biiojro-,     Dr-ciiLono-,  and 

ETIIENYI.-XAl'nTnYMONK-IiIAJIIM'. 

o  -  NAPHTHYLENE  -  DIAMINE  - '  a'  -  STJL- 
PHONIC  ACID 

/C(NH„)  :C(Nn„) 
C,„H,„N.,S03  2.e.  C,H/         "     I  .Formed, 

\C(SO:,H):CH 
together  with  benzidine,  by  reduction  of  Congo- 
red.    Not  isolated  (Witt,  13.  19,  1719). 

o-Naphthylene-diamine  ' /3 '-sulphonic  acid 
C'n:CH.('.C(NH,.):r(NH.,)  ^,  ,  .  ,  , 
RO.,IIC=CH.CClI_lCH  •  OWamcd  by 
reducing  '  gold-  brown,'  an  azo-dye  obtained  from 
ISninncr's  (fi)-naphthylamine  sulphonic  acid, 
and  diazobonzcne  (Witt,  B.  21,3484).  Yellowish- 
white  crystals  (from  alcohol  or  ether),  v.  si.  sol. 
water.  Quickly  turns  brown  in  air.  K.|FeCy^ 
turns  its  solution  first  brown,  then  yellow.  FeClj 
colours  its  aqueous  solution  dirty-green.  Phen- 
authraquinone  bisulphite  yields,  in  presence  of 
KaOAc  and  HOAc,  naphthophenanthrazinc  sul- 
phonic acid,  which  dissolves  in  H.^SO.,  with  red- 
dish-violet colour,  ajid  which  is  converted  by 
potash-fusion  into  a  curhodol,  forming  inH.SO^ 
a  solution  coloured  a  pure  ultramarine,  turned 
cherry-red  by  water.  Naphthylene-diamine  '  a'- 
sulphonic  acid  acts  in  the  same  way,  but  the 
compound  formed  by  phenanthraquinone  dis- 
solves in  H_SO|  with  bluish-violet  colour,  and 
the  curhodol  with  indigo-bluc  colour,  the  sul- 


phate being  ppd.  as  a  crimson  crystalline 
powder. 

o-Naphthylene-diamine  (7)-sulphonie  acid 
CII:CH  —  C.C(NH.,):C(NI1..)  „ 
CH:C(SO,H).C.CH=:icH  •  Fo™ed  by  re- 
duction of  azo-  dyes  prepared  from  (/3)-napht!iyl- 
amine  (7)-sulphonic  acid  (of  Dahl)  (Witt,  B.  21, 
3480).  Plates,  si.  sol.  water  (more  soluble  than 
the'iS'-  isomeride).  FeCl^  colours  its  solution 
emerald-green.  The  corresponding  azines  are 
rendered  violet  by  H.,SO„  becoming  orange  on 
dilution.  The  eurhodol  gives  a  dark-violet  so- 
lution in  H,,SO  |.  becoming  cherry-red  on  dilution, 
the  eurhodol  sulphate  being  deposited  in  dirty- 
red  flakes. 

o-Naphthylene-diamine  (5) -sulphonic  acid 
SO,H.C  =  CH.C.C(NH.,):C(NH,)      „,  ,  .     ,  , 

CH:CH.C.CH==CH  '  Ol^tai^^d  by 
reducing  azo-  dyes  prepared  from  (/3)-naphlliyl- 
amine  (S)-sulphonic  acid  (W.).  Chey  powder, 
more  soluble  in  water  than  the  '  &  '-  isomeride. 
Occurs  also  in  a  gelatinous  ('?  hydrated)  condi- 
tion, V.  e.  sol.  water.  It  resembles  the  '-  iso- 
meride in  its  reactions  with  FeClj,  with  K^FeCy^, 
and  with  phenanthraquinone. 

o-Naphthylene-diamiue  '  a '-disulphonic  acid 
C,„H,(NH,_,),(SO,H),  [1:2:1' or  4':3'].  Obtained 
by  reducing  benzene-azo-()3)-naphthylamine  'a'- 
disulphonic  acid  formed  from  (/8)-naphthylamine 
It  disulphonic  acid  (Witt,  B.  21,  3487).-  NaHA": 
sandy  crystalline  powder,  v.  sol.  water,  forming  a 
solution  with  green  fluorescence.  Fed.,  gives  a 
green  colour.  Yields  lemon-yellow  sodium  naph- 
tho-phenanthrazine  disulphonate,  which  forms 
a  bluish-magenta  solution  in  H^.SO,.  The  eu- 
rhodol yields  a  deep  greenish-blue  solution  in 
H^SO,,  becoming  claret-red  on  dilution. 

Naphthylene-diamine  disulphonic  acid 
C,„H,,(NH,,),(SO,H),.     Formed  by  reducing  di- 
nitro-naphthalene  disulphonic  acid  (Alen,  Bn.  3, 
1025). — KHA"  3aq  :  needles,  m.  sol.  hot  water. — 
Ba(HA").,  Oaq. 

NAPHTHYLENE-BENZAMIDINE  v.  Benz- 
ENYi;-NArirrnYi^K\E-AJiniiNi'. 

NAPHTHYLENE-ETHENYL-AMIDINE 

C,JI„N,  i.e.  [2:3]  C.^H.^^^^^C.CH,.  [108°]. 

Formed  by  the  action  of  cold  cone,  alcoholic 
HCl  upon  (;8)-naphthyl-ethyl-nitrosamine 
(Fischer  a.  Hepp,  B.  20,  1248).  Nodules  (from 
water).  Crystallises  from  methyl  alcohol  in 
prisms  (containing  MeOH)  [75°].  SI.  sol.  hot 
water. — B'HCl  Aaq  :  colourless  needles,  si.  sol. 
water,  in.  sol.  alcohol.  —  B'.,H..PtCI^  3aq.  — 
B'H,SO,.— B'C,H_,(NO,)  ,0H  :  needles. 
Naphthylene-ethenyl-amidine 

[1:2]  C,„H„<^j?^^CMc.  Formed  from  the  acetyl 

derivative  of  nitro-(;3)-naphthy]amine  by  reduc- 
tion with  tin  and  HCl  (Liebermann  a.  Jacobson, 
A.  211,  07).  Formed  also  by  the  action  of  cold 
alcoholic  HCl  on  (j8)-naphthyl-ethvl-amine 
(Fischer  a.  Hepp,  B.  20,  2472).— B'iiCl  2aq : 
needles,  v.  sol.  water. 

NAPHTHYLENE-ETHYL-DIAMINE 
C,„H„(NH,)(NHKt)  [1:41.  Formed  by  reducing 
nitroso-(a)-naphthyl-ethylamine  with  SnCl.j 
(Kock,  A.  243,  312).  Tlie  free  base  is  unstable. 
It  yields  (a)-naphthoquinonc  on  oxidation. — 
B'H,C1,.  [152°].  Plates.-B"2C„H,,(N0,),0ir. 
[180°j.    Needles,  si.  sol.  water  and  alcohol. 
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DI-NArilTIIYLENE-GLYCOL. 


DI  -  NAPHTHYLENE  -  GLYCOL,  so  called. 
C„H,,0.,  Lc.  c  "h'^'c  OH  r"o™ed  by  the 
action  of  chloroform  and  aqueous  NaOH  on  (;8)- 
naphthol  (Rousseau,  A.  Ch.  [5j  28,  151).  Small 
crystals,  insol.  water  and  alkalis,  v.  si.  sol.  alco- 
hol, HOAc,  and  chloroform,  m.  sol.  ether. 

Eecutions. — 1.  Chromic  acid  mixture  yields 
crystalline  C.,H,20  [188°].— 2.  Red-hot  soda-lime 
forms  dinaphthyl  [187']. — 3.  Fuming  hydro- 
chloric acid  (15  pts.)  at  160°  forms  C.„H,.,CLO  3aq 
crystallising  in  red  needles. — 4.  With  fuming 
hydwbromic  acid  it  forms  the  corresponding 
C,„H|jBr.^O  3aq  crystallising  in  lustrous  green 
plates ;  whence  alcoholic  ammonia  produces 
C22H|,(OH)(NH,)  crystallising  from  benzene  in 
needles  and  forming  the  crystalline  salts  B'H.Cl.,, 
B'.,H,PtCl„,  and  B'H,Br„.  The  compound 
C_„HuBr.,0  3aq  is  converted  by  hot  HOAc  into 
Cj.,H,3BrOHOAc  crystallising  in  lustrous  green 
taljles  and  giving  off  HOAc  at  100°. — 5.  Bromine 
in  CSj  forms  orange  plates  of  C.^HnBr^O. — 
6.  HIAq  (S.G.  Vl)  forms,  on  boiling,  crystals  of 
C^HijI.jO. — 7.  Dilute  nitric  acid  (S.G.  1'2)  forms 
C.,-,H|,(OH)  (NO.,),  which  separates  from  HOAc  as 
a  "red'  crystalline  mass  C,,H|,(OH)(NO,)HOAc. 
Boiling  dilute  nitric  acid  forms  red  needles  of 
C.,,H,.,(NO,,)„  [190°!.— 8.  H,SO,,  (5  pts.)  at  100° 
forms  C,,,H,,(OH)(SO,H)H,SO,aq  crystallising  in 
red  needles  with  golden  lustre,  and  separating 
from  HOAc  as  C,,,H,,(OH)(SO^H)HOAc. 

Di-acetyl  derivative  C.,.,H|.,(OAc).,. 
[192-5°].    Needles,  si.  sol.  alcohol,  v.'sol."  C,H,.' 

Anhydride  C,,H,,0.  [198-5°].  Form°ed 
by  heating  '  dinaphthylene-glycol  '  with  PClj. 
Formed  also  by  the  action  of  boiling  alcohol  on 
the  compounds  C_,.H|,,Br,0  and  C,H,.,C10  (v. 
snpra).  Yellow  needles  (from  benzene),  almost 
insol.  cold  alcohol,  v.  sol.  boiling  benzene. 
Yields  on  reduction  a  compound  C.,H,jO. 

(a)-DI-NAPHTHYLENE    KETONE  OXIDE 

C,,H,,0,  i.e.  C,„H,<;;p^>C,„H„.  [240°].  Formed 

by  boiling  (a)-naphthyl  ethyl  carbonate  (Bender, 
J3.  13,  702).    Yellow  prisms,  si.  sol.  alcohol. 

(5)-DinaphthyIene-ketone-oxide  (?)  C.,,H|20,^ 
i.e.  C,„H,<(,Q>C,„H,.  [194°].  Formed,  to- 
gether -with  (;8)-naphthol,  alcohol,  and  CO^,  by 
long  boiling  of  di-{3)-naphthyl-di-ethyl-ortho- 
carbonate  (C,„H.O),:C:(OC_H,), ;  its  formation 
is  explained  by  assuming  the  intermediate  for- 
mation, by  molecular  change,  of  (3)-naphthol- 
carboxylio  ether  C,oH„(OH)CO,^;t,  which  by  eli- 
mination of  H.D  and  di-ethyl-carbonate  would 
give  dinaphthyiene-ketone-oxide.  Thin  colour- 
less prisms  (from  benzene).  V.  si.  sol.  alcohol 
(Bender,  B.  19,  22(;7). 

NAPHTHYLENE  MERCAPTAN  C,„H,S.,  i.e. 
C,„H,(SH).,.  [181°]  (G.)  ;  [174°]  (E.).  (210°  at 
15  mm.).  Prepared  by  reducing  the  chloride  of 
naphthalene  'a'-disulphonic  acid  with  zinc-dust 
and  H.SO,,  and  extracting  the  product  with  ether 
(Grosjean,i3.23,  2370;  Ebert,  Zi.  24, 145).  Pearly 
leaflets  (from  alcohol),  v.  si.  sol.  cold  alcohol  and 
ether.  Its  alcoholic  solution  gives  a  yellow  pp. 
with  lead  acetate.  Its  alkaline  solution  is  rapidly 
oxidised  by  air. 

Acetyl  derivative.    [110°].  Crystals. 

Benzoyl  derivative.  [153°]. 


NAPHTHYLENE  -  DI  -  METHYL  -  DIAMINE 

C,„H,(NH,)(NMe,)  [l:4j.  Formed  by  reducing 
nitroso-naphthyl-di-methyl-diamine  or  benzene- 
azo-dimethylnaphthylamine  (Friedliinder,  B.  21, 
3124).    Liquid,  m.  sol.  hot  water. 

Acetyl  derivative  C,oHs(NHAc)(NMe,). 
[195°]. 

NAPHTHYLENE-(a)-NAPHTHYL-DIAMINE 

C,„H„N,i.e.  [1:4]  C,oH„(NH,)(NHC,„H,).  Formel 
by  reducing  nitroso-di-(a)-naphthvlamine  with 
SnCl,  and  HCl  (Wacker,  A.  243,  303).  Minute 
crystals  (from  benzene),  v.  sol.  alcohol. 

NAPHTHYLENE  -  NAPHTHYL  -  BENZAM- 
NC,„H, 

IDINE  C,-H„N.,  i.e.  C„H,.C<  \       ,  [163°]. 

N.C,„H„ 

Formed  by  reducing  benzoyl-nitro-di-(j3)-uaph- 
thyl-amine  with  tin  and  HCl  (Ris,  B.  20,  2626). 
Slender  needles  (containing  CJIJ  [114°],  m.  sol. 
alcohol  and  ether. 

NAPHTHYLENE  -  DI  -  NAPHTHYL-  SULPH- 
IDE OXIDE  C,„H,„SO  i.e.  C,„H,.O.C,„H,.S.C,„H,. 
[111°].  Formed  in  small  quantity  as  a  by- 
product in  the  preparation  of  (a)  and  (j3)- 
naphtho-nitrile  by  distilling  a  mixture  of  (a)- 
and  (/8) -potassium  naphthalene-sulphonate  with 
potassium  ferrocyanide  (Ekstrand,  B.  17,2601  ; 
J.  pr.  [2]  38,  140).  Long  needles.  By  K,,Cr.,0, 
and  acetic  acid  it  is  oxidised  to  a  compound 
[162°].  By  heating  with  dilute  HNO3  at  130°- 
140°  it  yields  a  body  C,„H,,,N,SO^  which  crystal- 
lises from  hot  acetic  acid  in  small  yellow  prisms 
[231-'  uncor.],  nearly  insoluble  in  alcohol  and  CSj. 
Br  and  I  in  CS,,  yield  C,„H,.Br,SO  [182°]. 

(j)-DINAPflTHYLEN£  OXIDE  C,„H,,0  i.e. 
QicHb^q_    [-182°].    Formed  by  distilling  (a)- 

naphthol  (1  pt.)  with  lead  oxide  (3  pts.),  the 
yield  being  7  p.c.  (Knecht  a.  Unzeitig,  B.  13, 
1724;  .4.209,  134),  and,  together  with  naphthal- 
ene, by  heating  (a)-naplithol  at  350°-400° 
(Merz  a.  Weith,  B.  14,  195)  or  distilling  it  -n-ith 
an  equivalent  quantity  of  lime  (Niederhiiusem, 

B.  15,  1121).  Colourless  needles,  insol.  water, 
si.  sol.  alcohol,  V.  sol.  ether. 

Picric  acid  compound 

C,  „H,.,0  2C,H2(NO.,),OH.    [173°].   Red  needles. 

(;3)-Dinaph[hylene  oxide  C,„H,.,0.  [155°] 
(K.  a.  U.) ;  [157°]  (W.) ;  [161°]  (M.  a.' W.).  V.D. 
9-05  (obs.).  Formed  by  distilling  (f!)-naphthol. 
(1  pt.)  with  PbO  (3  pts.)  (K.  a.  U.).  Formed  also 
by  passing  a  current  of  air  into  boiling  (0)- 
naphthol  (Merz  a.  Welth,  B.  14,  200)  and  by 
heating  di-oxy-(;8)-dinaphthyl  (1  pt.)  with 
ZnCl,  (4  pts.)  for  6  hours  at  270°  (Walder,  B. 
15,  2171).  Silvery  plates,  insol.  water,  si.  sol. 
alcohol,  V.  sol.  ether. 

Picric  acid  compound 
C,„H,,0  2C,H,(NOj30H.  Red  needles,  v.  sol.  hot 
benzene. 

i?(?/ere»ces.— Di-BROMO-  and  Di-chloro-  di- 

NAPHTHTLENE  OXIDE. 

(a)  -DINAPHTHYLENE-OXIDE  SULPHONIC 
ACID  C2„H,(S03H),0.  Prepared  by  sulphonating 
(u)-dinaphthylene-oxide.  — A'^Ba..  2aq  :  needles, 
sparingly  soluble  in  water  with  a  beautiful  blue 
fluorescence  (Knecht  a.  Unzeitig,  B.  13,  1725). 

((8)  -  DINAPHTHYLENE  -  OXIDE  -  TETRA  - 
SULPHONIC  ACID  C.,„H,(SO.,H)  ,0.  Prepared 
by  sulphonating  (j3)-dinaphthylene-oxide.  — 
A"Ba^2aq:  tables  (K.  a.  U.). 


NAniTHYL-ETIIYL-AMINE  TETRAIIYDRIDE. 
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DINAPHTHYLENE-PHENYL-AMINE  v. 

rUKNVL-I'INAl'imiVLKNE-AMINE. 

NAPHTHYLENE  DISULPHOCYANIDE 

C,„H„(SCN),,.  [78°].  Formed  from  C,„U,S  Pb, 
alcohol,  and  cyanogen  chloride  (Ebert  a.  Klei- 
ner, B.  '24,  14C)).  Needles. 

(a/3)-NAPHrHYLENE-T0LAZINE  C.-Hi-.N^ 

I  N*^  „H„.    [1-11°].    Formed  by 


\n/ 


mixing  acetic  acid  solntions,  cooled  to  0°,  of 
(3)-nai)lithoquinone  and  tolylene-o-diamine 
(Hinsbcrg,  D.  18,  1220).  Distils  without  decom- 
l)osition  at  a  high  temperature.  Yellowish  crys- 
tals. V.  sol.  alcohol,  acetic  acid,  and  benzene, 
insol.  water.  Dissolves  in  strong  HCi  with  a 
brownish-red  colour. 

DI-NAPHrHYLENE-DI-THIO-DI-TJREA 

Ocio;t(/JruZeCS<(j|j[|-^'''y'''-^[|>CS.  [17.5^]. 

Formed  by  boiling  the  tetraliydride  of  (1,  4')- 
naphthylene-diamine  with  CS._,  and  alcohol 
(Bamberger  a.  Dammann,  B.  22,  951).  Crystal- 
line powder,  v.  sol.  alcohol. 

NAPHTHYLENE-UREA  C,,H,N,0  i.e. 

C,„n,<^^!|^>CO.     [c.  380'].     Formed  from 

naphthylene-diamine  and  COCl.,  in  toluene  at 
100°  (Hartmann,  B.  23,  1048). 

(a2)-DI-NAPHTHYL-ETHANE  C,,H,,  i.e. 
(C,„H.),,C,H,.  [1(;0°].  Formed,  together  with 
(a)-naplithyl-carbinylaraine,  by  reducing  the 
amide  of  thio-(a)-naphthoic  acid  in  alcoholic 
solution  with  zinc-dust  and  HCIAij  (Bamberger, 

B.  21,  64).  Hexagonal  plates,  v.  sol.  chloroform 
and  benzene,  m.  sol.  ether,  si.  sol.  alcohol.  The 
alcoholic  solution  exhibits  greenish-blue  fluor- 
escence.' 

(35)'Di-naphthyl-etlianeC„H,-.CH._,.CH.,.C,„H, 
[2.j:V].  Formed,  in  like  maimer,  from  thio-(i3)- 
naplithoic  amide  [B.].  Plates,  v.  sol.  hot 
chloroform  and  benzene,  si.  sol.  ether  and  al- 
cohol.   Its  solutions  fluoresce  bluish-violet. 

References. — Tui-cnLoiio-  and  Tiu-cuLoito- 

TKTll.\-MTl;0-DI-NArnTIIYL-ETUANE. 

NAPHIHYL     ETHER     v.  DiN.iruTHYL 

OXIDE. 

(a)-NAPHTHYL-ErHYL-AMINE  C,„H,,N  i.e. 

C,  „tL.NHl-:t.  Ethiil-naphtlujlaminc.  (803°  i.V.) 
at  723  mm.  (Bambeiger  a.  Helwig,  B.  22,  1312). 
Formed  by  cohobating  naphthylamine  with 
KtBr  (Limpricht,  A.  99,  117  ;  Schiff,  A.  101,90). 
Obtained  also  by  reducing  C|„H,.NH.CS.CH  ,  with 
zinc-dust  and  HClAq  (Bernthsen  a.  Trompetter, 
B.  11,  1756).  Colourless  crystals,  becoming 
dichroic  (steel  blue  and  brown-reil)  in  light. 
Forms  a  nitrosamine,  which,  in  contact 
with  alcoholic  HCI,  changes  to  the  isomeric 

nitroso-derivative  C,„H,<^^^*'^0  [133°]  (Kock, 

.1.213,310).— B'HCl.  [19.3°]  .—B',H,PtCl^:  yellow 
prisms. — B'HBr.-  B'HI:  four-sided  prisms. 

(d)-Naphthyl  -  ethyl  -  amine  C,„H;.NHEt. 
(305")  at  710  mm.  Oil  (Henriques,  U.  17,  2003  ; 
Bamberger  a.  Miillcr,  B.  22, 1297).  Yields  a  red 
dye  with  diazotised  sulphanilic  acid.  FeClj 
gives  no  colour  in  the  cold,  a  greenish-brown 
colour  in  warm  solutions.  K,Cr._,0,  and  H.SO,, 
give  a  brown  colour  and  pp.— 13'HCl.  [235°]. 
Plates,  si.  sol.  cold  water. 

NUrosamine     C,„U,.NEt(NO).  [49°]. 


Crystals.  Converted  by  alcoholic  hydrogen 
chloride  at  5°  into  nitroso-naphthyl-ethyl-amine 

CJI<cH  — Ch"^'--^'"C1-  [108°].  Green 
prisms  (from  benzene)  (Fischer  a.  Ilepp,  B.  2  ), 
1248,  2471). 

(a)-Naphthyl  -  di  -  ethyl  -  amine  C,„H.NEt,. 
(201°).  S-G.  l-OO.-).  Formed  by  heating  (a)'- 
naphthylamine  ( 10  g.)  with  EtBr  (lug.)  and  al- 
cohol or  NaOHAq  at  120°(B.  E.  Smith,  C.  J.  41, 
ISO;  Friediiinder,  B.  21,  3129).  Formed  also  by 
heating  (o)-naphthylamine  hydrochloride  with 
alcohol.  Oil,  v.  sol.  alcohol  and  ether.  Forms 
a  nitroso-  derivative  C,„H,(NO)NEt.,  [105°].— 
B'HCl :  silky  plates,  v.  sol.  hot  water.  — • 
B'._,H,jPtCI^ :  golden-yellow  plates.  — Sulphate: 
thick  prisms. 

Ethylo-iodidc  C,„H-NEt,I.  [100°].  Cubes. 

Elhylo-hromicle  C,'„H,.NEt3Br.  Tables 
(from  water). 

(,8)-Naphthyl-di-ethyl-amine  C|„H..NEt.. 
(310° i.V.)  at  717  mm.  Oil  (Bamberger  a.  William"- 
son,  B.  22,  1700).  Yields  (0)-naphthylamine  on 
heating  with  lime. — B'HCl.  [175^].  Tables  or 
needles,  v.  e.  sol.  water.— B'..H..PtCI„.  [95°]. 

Di-(;8)-naphthyl-ethyl-amine  (C|„H.).,NRtl 
[231°].  From  di-(/3)-naphthylamine  and  EtI  at 
150°  (Ris,  B.  20,  2019).  Needles,  m.  sol.  cold 
alcohol,  insol.  petrolcuni-ether. 

(a)-NAPHTHYL-ETHYL-AMINE  TETRA- 

HYDRIDE  C.,H,,N  i.e. 

(287°  i.V.)  at  717  mm.  Formed  by  adding  so- 
dium to  a  solution  of  naplitliyl-cthyl-amine  in 
isoamyl  alcohol  (Bamberger  a.  Helwig,  B.  22, 
1312).  Colourless  licjuid,  si.  sol.  water,  v.  si.  sol. 
NaOHAq,  v.  sol.  alcohol.  Pieduces  warm  alco- 
holic AgNO.,.  Diazobenzene  sulphonicacidyields 
an  orange  dye.  FeCL,  added  to  a  solution  of  its 
hydrochloride  gives  a  claret  colour,  changing  to 
greenish-yellow.  K._.Cr,0,  and  H.^SO^  give  a 
dirty  yellow  pp.  in  the  cold,  but  in  warm  solu- 
tions a  red  colour,  becoming  greenish-brown  ; 
further  addition  of  K  ,Cr  ,0;  ppts.  blue-bl  ack  flakes. 
KMnO,  oxitiises  it  to  adipic  and  oxalic  acids. — 
B'HCl.  [118°].  Prisms  or  needles,  v.  sol.  water. 
—  B'.,H,,PtCl,..    Plates,  si.  sol.  cold  water. 

Nitrosamine  C,„H||(NI'U.NO).  Formed  by 
adding  NaNO._,  to  a  solution  of  the  base  in  HCI  Aq. 
Yellow  oil,  exhibiting  Liebermann's  reaction. 
Tin  and  HCIAq  reconvert  it  into  C,„H,,(NEtH). 
When  dissolved  in   alcoholic   HCI  it  slowly 

changes  to  the  isomeric  C^Ha<^Q|^-Q|^''|i,J£ 

crystallising  in  golden  needles  [119°]. 

ar-(j3)-Naphthyl-ethyl-aniine  tetrahydride 
CH,.CH,.t'.CH:C(NHEt)     ,,„,,         ,  , 
CH.:CH:.C.CH:CH         "    (-"Jl  '>  )        ^24  mm. 

Formed,  together  with  thealicyclic  isomeride,  by 
reducing  ()3)-naphthyl-ethyl-amine  (15g.)in  iso- 
amvl  alcohol  with  sodium  (24  g.)  (Bamberger  a. 
Miiller,  B.  22,  1304).  Colourless  oil,  volatile 
with  steam,  v.  sol.  alcohol,  v.  si.  sol.  water,  insol. 
NaOHAq.  Smells  like  piperidine.  FeCl^  colours 
a  warm  solution  of  its  hydrochloride  reddish- 
brown.  KMnO,  oxidises  it  to  adipic  acid. — 
B'HCl.  [173-5°].  Needles,  v.  sol.  water,  ppd.  as 
plates  by  addition  of  HCI.— B',H  ,PtCI„.  Needles. 
ac-(;3)-Naphthyl-ethyl-amiae  tetrahydride 

CJI.<^2'  6h'^"^'-    C^"  )  at  721  mm.  S.G. 
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i-  -998.  Formed  as  above  (B.  a.  M.).  Colourless 
oil,  si.  sol.  water,  very  volatile  with  steam.  FeCl, 
colours  a  warm  solution  of  its  hydrochloride 
reddish-brown.  Eeacts  with  diazobenzene nitrate, 
forming  C,,,H„.NEt.N,C„H3  [58°].  —  B'HCl. 
[223-5°].  Prisms  (from  water)  or  needles  (from 
CHCI3).  Ppd.  in  plates  by  adding  HCl  to  its 
aqueous  solution. — B'HNOj.  [18-1°].  Needles  or 
plates,  v.  sol.  hot  water.— B'HNO...  [180°]. 
Needles.— B'.,H.,PtCl„.  [204°].  Orange-yellow 
stellate  crystals.— B'C,H,(NO,),OH.  [183-5°]. 
Needles,  v.  sol.  water  and  alcohol. 

Acetyl  derivative  C,„H„.NEtAc.  (328=' 
uneor.)  at  718  mm.  Oil. 

Nitrosamine  C,oH,,.NEt(NO).  Yellow  oil, 
V.  si.  sol.  cold  water. 

A  r- {ff)  -Naphthyl-di-ethyl-amine  tetrahydride 

CHrcl^dcSiciT*^  •  (298°)  at  709  mm.  The 
chief  product  of  the  reduction  of  C|„H;NEt.^  by 
sodium  (Bamberger  a.  Williamson,  B.  22,  1703). 
Liquid,  si.  sol.  water.  Yields  a  red  dye  with  p- 
diazobenzene  sulphonic  acid.  KMnOj  oxidises 
it  to  adipic  acid. — B'HCl :  granules,  v.  e.  sol. 
water. 

^c-(/3)-Naphtliyl-di-ethyl-aminetetrahydride 

C^Hj<^^g-'^^'^''^''2.    Liquid,  si.  sol.  water,  in- 

sol.  NaOHAq.— B'H.,CO, :  white  needles.— 
B'HCl :  prisms,  v.  sol.  water. 

(a)-NAPHTHYL  ETHYL  CAREOKATE 

C,3H,,03  i.e.  G,„H..OCO.OEt.  [31°].  Obtained 
from  (a)-naphthol  and  chloroformic  ether 
(Bender,  I).  13,  702;  10,  2200).  Tables,  sol. 
alcohol.  By  heating  to  boiling  for  some  time  it 
splits  up  into  (a)-naphthol,  a  body  C.^,H|.^02 
[240°],  which  is  probably  a  dinaphthylene-ke- 

tone-oxide  C||,Hs<^^^C,gHu,  alcohol,  and  CO^. 

Di  -  (18)  -  Naphthyl  -  di  -  ethyl  -  orthocarbonate 

(C,„H-0),:C:(0C,H5),.  (298°-300°).  Obtained  by 
the  action  of  chloroformic  ether  upon  (£i)-naph- 
thol  (Bender).  White  amorphous  mass,  melting 
with  the  heat  of  the  hand.  HCl  at  250°  decom- 
poses it  into  (/S)-naphthol,  EtCl,  and  CO.,.  By 
long  boiling  it  is  decomposed  into  (;8)-nai3lithol, 
a  body  C2|H,,0o,  which  is  probably  a  di- 
naphthylene-ketone-oxide,  alcohol,  and  COj. 

(a)  -  NAPHTHYL  -  ETHYLENE  C,.,H|„  i.e. 
C,„H..CH:CH,.  Formed  by  the  action  of  Na.,C03 
on  i8-bromo-a-naphthyl-propionic  acid  (Brandis, 
S.  22,  2158).  Oil,  smelling  like  styrene.  Bromine 
in  chloroform  forms  C,„H,.CHBr.CH„Br  [108°]. 

Eefevences.  —  Di-chlobo-  and  Di-chloro- 

TETRA-NITRO-DI-NAPHTHYL-ETHYLENE. 

DI  -  (a)  -  NAPHTHYL-ETHYLENE-DIAMINE 

C,,H,,„N,  i.e.  C,H,(NHC,„H,),,.  [127°].  Formed 
from  naphthylamine  and  C^^H^Br.,  (Eeuter,  B.  8, 
23).— B"H,SO,. 

Di-(3)-Naphthyl-ethylene-diamine 
C,Hj(NHC,„H,),.      [153°]    (M.)  ;    [150°]  (B.). 
Formed,  together  with  di-(;8)-naphthyl-pyrazine 

tetrahydride  C,H,<^^|^|"^=|>C,H,  [228°]  by 

the  action  of  ethylene  bromide  on  (|8) -naphthyl- 
amine in  presence  of  sodium  carbonate 
(Maschke,  C.  C.  1880,  824  ;  Bischoff,  B.  23, 
1985).  Plates  and  needles ;  si.  sol.  other,  m. 
sol.  absolute  alcohol. 


DI-(o)-NAPHTHYI  -  ETHYLENE  -  DI  -  CAEB- 
AMIC  ETHER  C.,H..,N,.0^  i.e. 
C,H,(N(C,„H.).CO'..Et),.'  [150°].    Formed  from 
C,H,(NHC,„H;)_,  and  CICO ,Et  (Eeuter,  B.  8,  25). 
V.  sol.  alcohol. 

DI-(a)-NAPHTHYL-ETHYLENE  DIOXIDE 
C,,,H,A  i-e-  C,H^(OC,„H,),.  [120°].  Formed 
from  (a)-naphthol,  KOH,  and  C^H^Br^  (Koelle, 

B.  13,  1950).  Plates. 
Di-(S)-Naphthyl-ethylene  dioxide 

C.  H^(OC,„H;).,.  [217°].  Formed  in  hke  manner 
(K.).  Plates  ;  si.  sol.  benzene  and  HOAc,  insol. 
water,  alcohol,  and  ether. 

(i3)-NAPHTHYL-ETHYL-HYDEAZINE 
C|,H„N.,  i.e.  C,„H-NEt.NH.,.  Formed  from 
(6)-naphthyl-hydrazine  and  EtI  in  EtOH  (Hauff, 
A.  253,  33).  Yellow  oil;  v.  sol.  alcohol.  Ee- 
duces  Fehling's  solution  and  HgO  without  form- 
ing a  tetrazone. — B  HCl :  plates. 

NAPHTHYL  ETHYL  OXIDE  v.  ElJujl  ether 
of  Naphthol. 

NAPHTHYL  -  EIHYL  -  NITROSAMINE  v. 
Nitrosamine  of  Naphtiiyl-ethtl-amine. 

NAPHTHYL-DI-ETHYL-PHOSPHIN  E 
C,,H,.P  i.e.  C,„H-PEt.,.   (above  300°).  Formed 
from  C,(,H,PCL  and  ZnEt,  (Kelbe,  B.  11,  1501). 
Yellow  oil. 

Ethylo-iodide  C.^H^PEtJ.  [209°].  Colour- 
Igss  IcSiflGts 

NAPHTHYL  -  GLYCOCOLL    v.  Naphthyl- 

AlIIDO-ACETIC  ACID. 

DI-NAPHTHYL-GLYCOL  v.  Di-naphthylene- 

GLYCOL. 

NAPHTHYL  -  GLYCOLLIC   ACID    v.  O^ly. 

NAPHTHYL-ACETIC  ACID. 

(a)-NAPHTHYL-GLYOXYLIC  ACID  C^H^O, 
i.e.  C,„Hj.CO.CO.H.  Naplithoi/l-forinic  acid. 
[114°].  Obtained  by  saponification  of  its  nitrile 
(Boessneck,  B.  15,  3000  ;  10,  040),  and  by  oxida- 
tion of  (0) -naphthyl  methyl  ketone  by  KMnO^ 
(Glaus  a.  Feist,  B.  19,  3181).  Needles  or  plates ; 
m.  sol.  water,  v.  sol.  alcohol  and  ether.  Gives 
a  red  colour  on  shaking  with  H^SO^  and  benzene 
containing  thiophene.  Yields  (a) -naphthoic  acid 
[100°]  on  oxidation. — CaA'^d^aq:  v. sol. water.— 
AgA' :  white  pp.,  v.  si.  sol.  water. 

Amide  C,„H,.CO.CONH.,.  [151°].  Long 
white  needles  (from  alcohol). 

Nitrile  C|„H..CO.CN.  Naphtlioyl  cyanide. 
[101°].  Formed  by  heating  (ci)-naphthoyl  chloride 
with  HgCL,  at  100°.  Needles. 

(/S)  Naphthyl-glyoxylic  acid 
C,oH..CO.CO,JI.  [c.  75°].  Formed  by  gentle  oxi- 
dation  of  (;3) -naphthyl  methyl  ketone  by  dilute 
KMnOj  (Claus  a.  Tersteegen,  J.pr.  [2]  42,  518). 
Eeduced  by  sodium-amalgam  to  a-oxy-naphthyl- 
acetic  acid  C,„H,.CH(OH).CO.,H. 

NAPHTHYL-GUANIDINE  C„H,,N3  i.e. 
NH:C(NH.,).NHC,„H..  —  B'.,H,CO,.  Trimetrio 
crystals;  a:6:c  =  •000:1:1-270.  —  B'HCl.  Tri- 
metric  crystals  (Haushofer,  J.  1882,  305). 

Di-(a)-naphthyl-guanidine  C.H.jNj  i.e. 
NH:C(NHC,„H.),,.  Menaphthyla'minc.  [c.200°]. 
Formed  by  the  action  of  gaseous  cyanogen 
chloride  on  (a) -naphthylamine  (Perkin,  C.  J.  9, 
8  ;  A.  98, 238).  Small  white  needles  with  bitter 
taste ;  nearly  insol.  water,  si.  sol.  alcohol  and 
ether.  Cyanogen  passed  into  its  ethereal  solu- 
tion forms  C.^jHijNj,  a  pale-yellow  crystalline 
mass ;  insol.  water,  m.  sol.  alcohol  and  ether  ; 
decomposed   by  cold    IIClAq  in  C^.jHjjNjO^, 
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crystallising  in  yellow  scales  [245°],  and  decora- 
posed  by  acids  into  exalic  acid  and  di-naplithyl- 
guanidine.— B'HCl :  anioiphous  ;  v.  sol.  alcohol 
and  otiier,  si.  sol.  water.— J>',^HI^tCij. 

Tri-(a)-naplithyl-guanidine  CnH.jN,  i.e. 
C,„n.N:C(NHC,„H,).,.  [178°].  Formed'  from 
(.)-naphtliylamineandMeS.C{NC,„H,)(NHC,„H,) 
[171^]  (Evers,  i?.  21, 'JG2).  Flat  needles  ;  insol. 
water,  V.  sol.  alcohid. 

(/3)-NAPHTHYL-GUANID0-BENZ0IC  ACID 
C„H,,N,,0,  i.e.  C,„H,.NH.C(NH).NII.CJ1,C0,H. 
Formed  by  heating  cyancarbimidamido-benzoic 
acid  with  excess  of  (/3)-naphthylamine  (Griess, 
Jl.  10,  '6'AS).  Small  crystalline  spherules  ;  insol. 
ether,  v.  si.  sol.  hot  water  and  hot  alcohol. — 
HA'HCl :  sparingly  snliilj'.o  six-sided  plates. 

(aj-NAPHl'HYL-HYDRAZINE  C,„H,„N.,  i.e. 
C,„H,NH.NH.,.  [116°].  (203°  at  20  mm.). 
Formed  by  making  a  paste  of  (a)-naphthylamine 
and  HClAq,  adding  NaNO._,  in  the  cold,  filtering, 
and  reducing  with  SnCl.,,  the  yield  being  GG  p.c. 
(Fischer,  A.  232,  23G)."  Plates;  si.  sol.  water, 
V.  sol.  other  solvents.  —  B'HCl  :  plates.  — 
B'„H,SO., :  plates. 

Reactions. — 1.  Acetone  forms  C|„H,N.B:CMe., 
[74°]. — 2.  Pr/mvic  acid  produces  the  acid 
C,„H.N.,H:CMe.CO.,H  [159°],  which  forms  the 
ether  EtA'  [100°]  (Schlieper,  A.  239,  231).— 
3.  Di-bromo-piiruric  acid  forms  the  acid 
C,„H;N,,H:CH.C(N,,HC,„H.)CO,H  [19G°]  (Nast- 
voRcl,  A.  2iH,  89). —  4.  Accto-acctic  ether  forms 
oxy  -  naphthyl  -  methyl  -  pyrazole  C|jH,.,N.,0 
[c.l'.IO°]  (Knorr,  i?.17,551). 

TetraUydride  C,H,<^||.-^_^j>CH.  Ob- 
tained by  treating  a  solution  of  the  tetrahydride 
of  (o)-naphthylamine  hydrochloride  (18  g.)  with 
an  equivalent  quantity  of  NaNO._,  and  dropping 
tlie  nuxture  into  a  solution  of  SnCL,  (45  g.)  dis- 
solved in  HClAq  at  0°  (Bamberger"a.  Bordt,  B. 
22,  G30).  Prisms  (from  boiling  ligroin)  ;  si.  sol. 
water.  Eeduces  Fehling's  solution  at  30°-40°. 
K.^Cr.p.sets  free  nitrogen  in  the  cold. — ""B'HCl: 
silvery  plates ;  v.  sol.  water. 

(/J)-NaphtliyI-hvdrazine  C,,|H,„N„  i.e. 
C,„H,NH.NR,.  [124°].  Formed  in  the  same 
way  as  its  (a)-isomeride  (Fischer,  A.  232,  242). 
Plates,  ni.  sol.  water,  v.  sol.  hot  alcohol.  Turns 
red  in  air.  Its  solution  in  cone.  HOAc  is  ppd. 
by  water. 

Reactions.— 1.  Acetone  forms  C|„H.N.,H:CMe, 
[65°]  (Schlieper,  A.  23G,  174).— 2.'  Aldehyde 
yields  C,„H,N,H:CH.CH3  [128'].- 3.  Phcnyl- 
acctic  aldcliyde  forms  a  crystalline  hydrazide 
decomposing  at  100°  (Ince,  A.  253,  40).  —4.  Ace- 
loplienone  forms  a  hydrazide  crystallising  in 
needles  [c.  150°].— 5.  Acetyl-propionic  ether 
forms  C,;H..„N.,0.,  [130°],  the  acid  corresponding 
to    which    at     175°    forms   the  anhydride 

C,  JLN^^'^^^^j^  yCB..,  [119°]  (Steche,  A.  242, 

3G8). — (S.riiriivic  octrf  in  alcoholic  solution  yields 
C,„H.N.,H:CMe.CO..H  [1GG°],  which  yields  the 
ether  EtA'  [131°]  (Schlieper,  A.  23G,  17G).— 7. 
Di-bromo-pyrnvic  acid  yields  yellow  needles  of 
C„,H,N,H:CH.CO.C(OH).N,HC'„H,?  insoluble  in 
alkalis  (Nastvogel,  A.  248,  85).— 8.  Acelo-acctic 
ctltcrionws  C,,H,,,N,,0  [190']. 

Salts. — "B'HCl:  needles  or  plates. — 
'  B',,TI,SO  I :  plates,  si.  sol.  hot  water.— Nitrate: 
Very  soluble  needles. 


(&)-Nap  hthyl-thiocarbazate 
C,„H;N.,H,HS.C.S.N„H,C,„H,..    1145"].  Plates. 

Acetyl  derivative  C|„H.NH.NHAc.  [1G5°] 
(Hautr,  A.  253,  25)  ;  [1G7°]  (Hillringhaus,  Zi.22, 
2G57).  Formed  from  (/8)-naphthyl-hydrazine 
and  HOAc  or  Ac  0.  Needles  (from  alcohol),  m. 
sol.  hot  water,    lieduces  Fehling's  solution. 

Benzoyl  derivative  Cn.H.NH.NHBz. 
[155°].    Needles,  insol.  water,  v.  sol.  hot  alcohol. 

Di-bemoyl  derivative  C|„H,N..HBz.. 
[103°]. 

Di-(a)-naphthyl-hydrazine  C,„H,.N.,H,.C,oH,. 

Hydrano-napli  thcilenc.  [275°]. 

Preparation. — 1  pt.  of  azonaplithalene  is 
finely  suspended  in  a  solution  of  13;  pts.  of 
NaOH  in  lGO-170  pts.  of  alcohol,  and  the  boiling 
mixture  is  treated  with  zinc-dust  till  decolourised ; 
it  is  then  poured  into  water  containing  NH|HS 
and  the  pp.  is  dried  and  extracted  with  benzene, 
from  which  it  crystallises  on  cooling. 

Properties. — Colourless  plates.  Sublimable. 
V.  sol.  alcohol,  ether,  and  benzene,  insol.  water. 
By  warming  with  HCl  it  is  converted  into  a 
mixture  of  two  isomeric  di-amido-dinaphthyls 
(Nietzki  a.  Goll,  B.  IS,  3253). 

(1,  4)  -  NAPHTHYL  -  HYDRAZINE  SUL- 
PHONIC  ACID  [1:4]  C,„H„(N,H,).SO,H.  Formed 
by  reducing  the  diazo- compound  of  naphtliionic 
acid  with  stannous  chloride  (Erdmann,  A.  217, 
333).  Tufts  of  white  needles,  si.  sol.  hot  water, 
m.  sol.  hot  HClAq.— A'Na4aq:  plates,  si.  sol. 
cold  water. 

(l,4')-Naphthyl-hydrazine    sulphonic  acid 

[1:4']  C|„H„(N,H,)SO;,H.  Formed  by  reducing 
the  diazo-  compound  of  the  (l,4')-naphthylamine 
sulphonic  acid  with  SnCl.,.  Plates,  m.  sol. 
water,  v.  sol.  HCl. — A'NaS^aq  :  needles,  si.  sol. 
water. 

Pcri-Naphthyl-hydrazine  sulphonic  acid 
[1:1']  C,„H„(N,H3).S0:,H.  Formed,  in  like  man- 
ner, from  (l,l')-naphthylamine  sulphonic  acid. 
Small  plates,  si.  sol.  hot  water. — A'K  :  needles, 
V.  sol.  hot  water. — A'Na :  plates,  v.  si.  sol. 
water. 

(a)-NAPHTHYL-IMIDO-DIACETrC  ACID 

C,„H.N(CH,.CO,H),.  [133°].  Formed  by  the  ac- 
tion of  chloro-acetic  acid  and  Na.COj  on  (a)- 
naphthyl-aniido-acetic  acid  (Bischoff,  B.  23, 
2U04).    Colourless  crystals,  v.  sol.  alcohol. 

{a)-Nap  h  t  h  y  I  amide 
C,„H;NiCH,.CO.,H)(CH,.CONHC,„H;).  [199°]. 
Crystals  (from  benzene-alcohol). 

D  i-(a)-nap  li  t  h  y  I  amid  e 
C,„H,N(CH,.CONHC,„H;),,.     [202°].  Crystals, 
si.  sol.  ligroin. 

(;8)-Naplithyl-imido-diaceti(!  acid  C,|H|,,NO|. 
[182°].  Formed  by  heating  chloro-acetic  acid 
with  (/8)- naphthyl -amido- acetic  acid  and 
Na.CO.Aq  at  1G0°  (B.).  Crystals,  sol.  alcohol,  si. 
sol.  ether,  insol.  benzene.  The  solutions  have  a 
bluish- violet  fluorescence. 

(a)  -  NAPHTHYL  -  /3  -  IMIDO  -  BENZYL  -  MA- 
LONIC  ETHER  C  ,,H..,NO,  i.e. 
C„H,.C(NC,„H,).CH(CO,Et).,.  [145°].  Formed 
by  the  action  of  £u-chloro-benzylidene-(c[)-naph- 
thylamine  upon  sodio-malonic  ether.  Crystal- 
line solid.  SI.  sol.  ether.  By  dilute  HCl  at  120° 
it  is  split  up  into  acetophenone  and  (a)-naphthyl- 
aminc  (.Just,  B.  19,  987). 

(;8)-Naphtliyl-/3-imido-benzyl-maloiiic  ether 
C,.H,,NO^     i.e.  C,H,.C(KC,JL).CH(CO,Et),. 
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[140°].  Formed  by  the  action  of  o'-chloro- 
benzylidene-(/8)-naphthylamineC||,H-.N:CCI.CjH. 
upon  sodio-malonic  ether.  Crystalline  solid.  SI. 
sol.  ether.  By  dilute  HCl  at  120^  it  is  split  up 
into  acetophenone  and  (j3)-naphthylamine  (Just). 

(j3)-NAPHrHYL-;8-IMIDO-BUTYRIC  ACJD 
CH.,.C(NC,„H,).Cn,.CO,H.  [92°].  Needles,  sol. 
water.  Formed,  together  with  its  naphthalide, 
by  heating  a  mixture  of  acetoacetic  ether  and 
(^l)-naphthylamine  at  150°-180°.  By  boiling 
with  HCl  it  is  converted  into  {Py.  l:3)-oxy-me- 
thyl-(;S)-naphthoquinoline. 

NapUtlialideC,,li.,,;&0.  [200°].  Needles, 
nearly  insoluble  in  most  solvents  (Knorr,  B.  17, 
643). 

DI  -  NAPHTHYL  -  IMIDO  -  THIOCARBAMIC 
ETHEKS  C,„H;NH.C(NC,„1-L).SR.  Di-naphthijl- 
alkyl-'^-thioureas.  Formed  by  heating  di-naph- 
thyl-thio-ureas  with  alkyl  iodides  (Evers,  B.  21, 
964). 

Di-(a)-naplithyl-iinido-thiocarbamic  acid. 

Methyl  etherC,JB.,iiR.C{NC,„B.,).SUe.  [13G°]. 
Plates,  sol.  hot,  v.  si.  sol.  cold,  alcohol.  Gives 
off  HSMe  on  heating,  leaving  di-(c[)-naphthyl- 
cyanamide,  which  on  boiling  with  dilute  HClAq 
yields  di-(o)-naphthyl-urea.  Boiling  alcoholic 
potash  also  converts  it  into  di-(a)-naphthyl-urea 
and  HSMe.  Dilute  H.SO^  at  160°  forms  (ct)- 
nnphthylamine  and  C;„H.NH.CO.SMe.-B'HI. 
[174°].— B'^HjPtCl,.    [202°].  Yellow  powder. 

Ethyl  ether  EtA'.  [98°].  Prisms,  si.  sol. 
hot  alcohol.— B'HI.  [157°].-B'.,H,PtCl,. 

Propyl  ether  PrA'.  [95°].  Plates.— 
B'HI.  [97°].— B'sH.PtCl,. 

Ethylene    derivative    C.^i^.,^  i.e. 

C,„H,N:C<^_<^^^(;,^jj^.    [139°].    Formed  by 

boiling  di-(a)-naphthyl-thio-urea  with  ethylene 
bromide.    Needles,  v.  sol.  alcohol. — B'„H^PtCl^. 

Di-(/3) -naphthyl-imido-thiocarbamic  acid. 

Methyl  ether  C|„H,NH.C(NC|„H;).SMe. 
[110°].  Needles,  v.  e.  sol.  warm  alcohol  and 
ether. -B'.,H.,PtCl,. 

Ethyl  ether  EtA'.  [106^].— B',H,PtCl,. 
[155°]. 

Propyl  ether  PrA'.  [66°].— B'JI„PtCl,. 
[120°]. 

Ethylene  derivative 

C,„H,N:C<^_g|^(5)jj^.    [172'],    Plates  (from 

alcohol).— B'.,H..PtCl,i.  [146°]. 

DINAPHTHYLINE  v.  Di-amido-dikaphthtl. 

(a0)-DI-NAPHTHYL-KETONE  C„|H„0  i.e. 
(C,„H,),CO.  Mol.  w.  268.  [135°].  S.  (alcohol) 
1'3  at  14°.  Formed  by  heating  (a)-naphthoic 
acid  with  naphthalene  and  P.^0-  at  210°  (Kol- 
larits  a.  Merz,  B.  6,  544) ;  by  the  action  of  a 
strip  of  zinc  on  a  mixture  of  (a)-naphthoyl 
chloride  and  naphthalene  (Grucarevio  a.  Merz, 
B.  6,  1241),  and  by  heating  (,8)-naphthoyl 
chloride  with  mercuric  dinaplithyl  at  175°  (G.  a. 
M.).  Pointed  needles  (from  boiling  alcohol). 
On  distillation  with  soda  lime  it  yields  naphthal- 
ene and  a  mixture  of  (a)  and  ()3) -naphthoic 
acids. 

(j3j3)-Di.naphthyl  ketone  (C|„H,),CO.  Ob- 
tained in  two  isomeric  forms  [125-5'^]  and  [164°] 
by  heating  ()3)-naphthoic  acid  with  naphthalene 
and  P.Ps  (K.  a.  M.),  or  (/3)-naphthoyl  chloride 
with  naphthalene  and  zinc  (G.  a.  M.).  The  two 
varieties  may  be  separated  by  crystallisation 


from  ether-chloroform.  Both  varieties  yield 
naphthalene  and  (,3)-naphthoic  acid  on  distilla- 
tion with  soda-lime.  The  solubility  of  the 
variety  melting  at  164°  in  alcohol  at  19°  is  less 
(•08)  than  that  of  the  variety  melting  at  125-5° 
(■38).  The  latter  variety  may  also  be  prepared 
by  distilling  calcium  (^)-naphthoate  (Hausa- 
mann,  B.  9,  1515). 

Di-naphthyl  ketone  (C,„H,),CO.  [140°]. 
Formed  by  distilling  potassium  naphthalene  (b)- 
sulphonate  with  KHC,Oj  (Giuseppe,  B.  0,  546). 

NAPHTHYL-MELAMINE  v.  Cyaxic  acids. 

(a)-NAPHTHYL  MERCAPTAN  C,„H,S  i.e. 
C,„H..SH.  Thionaphtlwl.  Mol.  w.  160.  (285°). 
S.G.  1-1729;  2J  1-1549.  Formed  by  reducing 
naphthalene  (a)-sulphonic  chloride  with  zinc- 
dust  and  dilute  H..SO^  (Schertel,  A.  132,  91; 
Krafft  a.  Schonherr,  B.  22,  822).  Formed  also 
by  saponifying  its  ethyl  ether  which  may  be 
formed  by  the  action  of  potassium  xanthate  on 
(a)-diazonaphthalene  chloride  (Leuckart,  J.  pr. 
[2]  41,  216).  Colourless  oil,  with  unpleasant 
smell,  si.  sol.  aqueous  alkalis,  v.  sol.  alcohol 
and  ether.  Oxidised  in  alcoholic  solution  by 
the  air  to  di-(a)-naphthyl  disulphide  [91°]. 
Yields  di-naphthyl  sulphide  [107^]  on  heating. — 
Hg(SC,„H.).,.— Pb(SC,„H,).,:  yellow  pp. 

Ethyl  ether  C,„H-SEt.  (107-5°)  at  15  mm. 
S.G.  5  1-1198  ;  1-0797'.  Formed  from  C,„H;SH 
by  heating  with  EtI,  alcohol,  and  KOH  at 
120°-150°. 

Acetyl  derivative  C,uH-SAc.  (188°  at 
15  mm.).    S.G.  1-1519. 

Benzoyl  derivative  C|jH-SBz.  [117^]. 
(262°  at  15  mm.). 

(;8)-Naphthyl  mercaptan  C„H.SH.  [7-5°]. 
(Billeter,  B.  8,463  ;  L.)  ;  [81°]  (K.  a.  S.).  (286°). 
Formed  by  reducing  naphthalene  (;8)-sulphonie 
chloride,  and  also  by  heating  (^)-diazo-naph- 
thalene  chloride  with  a  solution  of  EtO.CS.SK, 
saponifying  the  oily  product,  and  boiling  with 
zinc-dust  and  HClAq  (Maikopar,  Z.  1869,  711; 
Leuckart,  J.pr.  [2]  41,  220).  Small  plates  (from 
ether),  si.  sol.  water.  Not  volatile  with  steam. 
Yields  the  corresponding  disulphide  on  oxida- 
tion.— Pb(SC|i|H-)., :  orange  powder. 

Ethyl  ether  C.^YL.^Et.  [16^].  (170-5°  at 
15  mm.). 

Acetyl  derivative  C,„II;SAc.  [53-5°]. 
(191°  at  15  mm.).  Formed  by  heating  the  mer- 
captan with  AcCl  at  75°. 

Benzoyl  derivative  C,„H,SBz.  [108°]. 
(207°  at  15  mm.). 

DI-(a)-NAPHTHYL-METHANE  C„H|o  i.e. 
(C,„H,).,CH,.  [109°]  (above  360°).  S.  (alcohol)  -8 
in  the  cold  ;  6-6  at  78°.  Formed  by  the  action 
of  H.jSO^  on  a  cooled  mixture  of  naphthalene 
(5  pts.),  methjdal  (1  pt.)  and  chloroform  (20  pts.) 
(Grabowski,  B.  7,  1605).  Short  prisms  (from 
alcohol),  V.  sol.  ether  and  chloroform.  Not 
affected  by  chromic  acid  mixture.  Picric  acid 
compound  C.„H,„2C,K,(NO.,)30H.  [143°]. 
Eeddish-yellow  prisms  (from  chloroform). 

Di-(S)-naplithyl-inethane  [92°].  Prepared 
by  reducing  di-(/3)-naphthyl-ketone  with  P  and 
HIAq  (Richter,  B.  13,  1728).  Slender  white 
needles,  v.  sol.  alcohol  and  benzene.  Yields 
C„H,,,Br.,  [164°]  and  C,,HnBr,  [150°-160°]. 

NAPHTHYL-METHYL- ALCOHOL  v.  Napd. 

THYL-CAEBINOL. 
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(a)  NAPHTHYL-METHYL-AMINE 

C,„lI,NHMe.  Methijl-(a)-iwph.th!jlanilnc.  (293' 
uncor.).  Formed,  together  with  dhiaphtliyl- 
aiiiino,  by  passing  MeCl  into  melted  (a)-naph- 
tliylamine  (Landshoff,  B.  11,  G38).  Dark-red 
oil.  Its  alcoholic  solution  gives  a  violet  pp.  with 
reCl,.-B',,H.JHCl„2aq. 

Acetyl  derivative  C,uH,NMeAc.  [91°] 
(L.);  [95"]  (Norton  a.  Livermor'o,  B.  29,  2272). 
Small  white  prisms,  si.  sol.  water,  v.  sol.  alcohol 
and  ether.  Dilute  nitric  acid  (10  p.c.)  forms 
C,„H,(NO,).NMeNO,  [157-5°]. 

Benzoyl  derivativeC^JI,.'^'M.ii^z.  [121°]. 
Formed  by  heating  (a)-naphthyl-di-inethylamine 
with  BzCl  at  180°  (Hess,  B.  18,  087).  Crystals. 

(o)-Naphthyl-di-methyl-amine  C,.,H|.|N  i.e. 
C,„H.NMe„.  (207°)  (L.) ;  (271-5°  i.  V.  at  711  mm.) 
(Bamberger  a.  Holwig,  B.  22,  1315).  S.G.  ^ 
1-0-123.  P'ormed  by  heating  (a)-naphthylamine 
(1  mol.)  with  Mel  (2  mols.)  and  MeOH  (Lands- 
lioff,  B.  11,  043;  J.  pr.  [2]  17,  280;  Monnet, 
lleverdin,  a.  Nolting,  B.  12,2305).  Prepared  by 
heating  (a)-naplithylamine  hydrochloride  with 
MeOH  for  8  hours  at  170°  (Hantzsch,  B.  13, 
1318;  Friedlander,  B.  21,  3124).  Oil. 

Reactions.—  1.  Forms  a  nitroso-  compound 
which  decomposes  in  an  acid  aqueous  solution 
into  (1,  4)-nitroso-naphthol  and  dimethylamine. 
2.  Nitric  acid  forms  two  nitro-  derivatives 
[88°]  and  [128°].  —  3.  By  condensation  with 
benzoic  aldeJiyde  in  presence  of  ZnCl.,  at 
110°  it  yields  C„H,.CH(C,„H,NMe.,)„  [188°].— 
4.  C,II,NMe,,.CH0[l:4]  yields,  in  like  manner, 
NMe,.C  H,.CH(C,„H,NMe„).,  [179°].— 5.  GOCl., 
followed  by  Aq,  yields  NMe..C,„H ,.CO.,H  [104°]. 

Platinochlorido  B'.,H,PtCl,  :  yellow 
needles. 

Methylo-iodidc  B'Mel.  Yellowish-green 
fiat  needles,  decomposed  at  104"  uncor  Not 
nITocted  by  NaOH,  but  Ag,0  yields  a  strongly 
alkaline  hydroxide.-  (B'MeCl)  ,PtCl.,. 

„  ,     ,     ,   .  7  n  TT  /-NMe.,:CH\ 

ar-Tetrahydride         CIlg<^  CH''-CH/' 

(202°)  at  721  mm.  Formed  by  reducing  the 
base,  dissolved  in  isoamyl  alcohol,  with  sodium 
(B.  a.  H.).  Colourless  oil.  Yields  a  colouring 
matter  with  jj-diazobenzene  sulphonic  acid. 
Pioduces  AgN03.  Oxidised  to  adipie  acid  by 
KMnOj.    Yields  B'.,H  PtCl,.  and  B'Mel  [104-5°]. 

(S)-Naphthyl-methvl-amiiie. 

Benzoylderivalivc C,„H ..NMeBz : [109°] ; 
glistening  plates.  Formed  by  heating  di-methyl- 
(ci)-naplithylamine  with  benzoyl  chloride  at  180° 
(Hess,  n.  is,  088). 

(/3)-Naphthyl-di-methyl-amine  C,„H.NMe., 
[40°].  (305°  cor.).  Formed  by  heating  com- 
iiicrcial  trimethylamine  with  (j3)-naphthol  at 
200°  (Hantzsch,  B.  13,  2055),  and  by  heating 
(fll-naphthylamine  with  Mel  and  NaOHAq  at 
1-20"  (Bamberger  a.  Miiller,  B.  22, 1300).  Forms 
very  soluble  salts.- -B'„H..PtCl„. 

Mcthylo-iodide'C^,;H.,.mie,l.    Tables,  si. 

sol.  cold  water.    With  AgP  it  yields  a  strongly 

alkaline  hydroxide. 

m  ,     7    7   •  J     n  TT  /CH:CNMe., 
ar-Tetrahydride  C^H^-^qjj.qjj 

(287°)  at  715  mm.  Formed  by  reducing 
CiiiH.NMe^I  dissolved  in  isoamyl  alcohol  with 
sodium  (Bamberger  a.  Miiller,  B.  22,  1300). 
Colourless  oil.  Reduces  auric  chloride  and 
AgKcij.    FeClj  gives  a  turbidity  and  a  yellow 


colour.  K.Cr.O,  and  H,SO,  give  a  yellow  pp. 
and,  on  heating,  a  dirty-green  colour.  KMn(3, 
oxidises  it  to  adipic  acid. — B'lICI.  ~  B'.,H.,l'tCI  .. 
-B'HClHgCl,.  [127-5°].  Needles,  v".  si.  sol 
cold,  V.  sol.  hot  water.    Picrate:  needles. 

ac-Tetrahydride  C^H.^^^--^™^^*^^  . 

(100-5°  at  22  mm.).  Formed  at  the  same  time  as 
the  aromatic  isomeride. — B'HCl :  needles,  v.  sol. 
water. — B'.^H^PtCl„:  orange  needles,  v.  sol.  water. 

Di-(/3)-naphthyl-methyl-amine  (C,„H,).,NMe. 
[140"].  Formed  from  (C,„H,)  ,NH  and 'Mel  at 
100°  (Ria,  B.  20,  2019).  Needles,  m.  sol.  cold 
alcohol,  insol.  ligroin. 

Ifomeride    of    naphthyl-methyl-amins  v. 

NAPnXIIYL-CARBINYL-A.MIN'H. 

(a)-NAPHTHYL  METHYL  KETONE  C,.,H,„0 
i.e.  C|„H..CO.CH,.  [34°].  (297°).  Formed  by 
the  action  of  AcCl  in  presence  of  AlCl^  on  naph- 
thalene dissolved  in  ligroin  (Panipel  a.  Schmidt, 
B.  19,  2898;  Claus  a.  Feist,  B.  19,  3180  ;  J.  pr. 
[2]  42,  517).  Crystals,  insol.  water,  v.  sol.  alcohol 
and  ether.  Oxidised  by  KMnO^  to  (a)-naphthyl- 
glyoxylio  acid.    Yellow  ammonium  sulphide  at 

220°  forms  C,„H,CMe<^.jj  [154°]  (Willgerodt, 

B.  20,  2408). 

Ox-i7«  C,„H,.CMe(NOH).  [101°]  (P.  a.  S.) ; 
[145°]  (C.  a.  F.). 

Phenyl-hydrazido  C,„H-.CMe(N.,HPh). 
[140°]  (P.  a.  S.) ;  1173°]  (C.  a.  F.).  Needles. 

yl7iiZide  C,„H;.CMe(NPh).  [1.30°].  It  will 
be  seen  that  the  melting-points  of  the  oxim  and 
plienyl-hydrazide  of  the  ketone  prepared  by  Claus 
are  the  same  as  those  of  the  like  derivatives  of 
the  (/3) -ketone. 

(;8)-Naplithyl  methyl  ketone  C,„H,.CO.CH,. 
[52-].  (301°).  Formed,  together  with  the  (aj- 
isomeride  by  the  action  of  Ac.,0  on  naphthalene 
in  presence  of  AlCl^  (Roux,  A.  Ch.  [0]  12,  289  ; 
Miiller  a.  Von  Pechmann,  B.  22,  2501).  Leaflets, 
nearly  insol.  cold  water.  Oxidised  by  dilute 
KMnb^  to  0)-naphthyl-glyoxylic  acid  [c.  75°], 
further  oxidation  forms  (;3) -naphthoic  acid.  So- 
dium-amalgam reduces  it  to  C,„H,.CH(OH).CO,H 
[170°]. 

Oxim  C,„H,.C(NOH).CH,  [145°]. 
Acetyl  derivative  of  the  oxi m  [134°]. 
Plicnyl -hydr  aside  [111"]. 

NAPHTHYL  METHYL  OXIDE  v.  Methyl 
ether  of  NAriiTnoL. 

(a)-NAPHTHYL  -  DI  -  METHYL  -  PYREOLE 

C„H„N  i.e.  C,„H,N<CMe:gH  _    ^^^3°].  (312°). 

Formed  by  heating  its  dicarboxylic  acid  at  250° 
(Knorr,  A.  230,  309).  Insol.  water,  v.  sol.  alcohol, 
ether,  and  chloroform. 

(i3)-Naplithyl-di-methyl-pyrrole  C^Hi^N. 
[71°].    (341°).    Formed  in  like  manner. 

(a) -NAPHTHYL  -  DI  -  METHYL  -  PYREOLE 
DICAEBOXYLIC  ACID  C,„H„NO.,  i.e. 

C,  „H,N<g;^:g;g^.H  ^2^40].  Formed  by  sa- 
ponifying its  ether^  which  is  obtained  by  the 
action  of  (a)-naphthylamine  on  diacetyl-succinio 
ether  (Knorr,  A.  230,  308).  Needles.— K^A",— 
LaA".— AgHA". 

Ethyl  ether  1Li.k".  [01"]- 
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NAPIITIlYL-DI-METHYL-rYRROLE  DICARBOXYLIC  ACID. 


(/3)-Naphthyl-di-metliyl-pyrrole-di-carl)oxylic 
XMe:C.CO  H 


acid  C,„H,N<^        |      "    .    Its  di-ethyl  ether 

\CMe:C.CO,H 
is  obtained  by  mixing  acetic  acid  solutions  of 
cli-aceto-succinic  etlier  and  (j8)-naphtliylamine 
(Knorr,  B.  18,  30i).  Sparingly  soluble  in  most 
solvents.  Begins  to  decompose  at  260°  with 
evolution  of  CO^. — BaA". — BaH.,A"2- 

Di-ethyl  ether  A"'Et,:  [124°];  needles. 
DI-NAPaTHYL-METHYL-ilz-THIOTTREA  v. 
Mdliyl  ether  oi  Di-NAPHinYL-uiiDO-TuiocARCAMic 

ACID. 

DI-(a)-NAPHTHYL  OXIDE  (C,„H,),0.  Naph- 
Lhyl  ether.  [110^].  Formed  by  heating  (a) -naph- 
thol  with  ZnCl,  or  HCl  (Merz  a.  Weith,  B.  14, 
195).  Plates  or  tables,  sol.  hot  alcohol  and 
ether.  May  be  distilled  unchanged. — Picrate 
C,„Hn02C«H,(NO,)3(OH).   [115°].  Bed  crystals. 

Di-(i3)-naplithyl  oxide  (C,„H.),0.  [105°]. 
Obtained  by  boiling  (;8)-naphthol  with  dilute 
(50  p.c.)  H,,SOj  (Graebe,  B.  13,  1849),  or  by  heat- 
ing it  with  ZnCl,  (2  pts.)  at  190°,  or  with  gaseous 
HCl  (M.  a.  W.)  'Formed  also  by  distilling  alu- 
minium (j3)-naphthol  (Gladstone  a.  Tribe,  C.  J. 
41,  15).  Pearly  plates  (from  alcohol),  sol.  ether. 
Gives  an  orange  colour  with  cone.  H.,S04. 

Picrate  C.,„H„02C,H,(NO,)30H.  [122°]. 
Small  orange  prisms. 

DI-(a)-NAPHTHYL-PARABANIC  ACID 
C,3H„NA  i.e.  _  CO<^jC..g j;CO^_  ^^^^oj. 

Formed  by  passing  cjanogen  gas  into  an  alcoholic 
solution  of  methyl-di-(a)-naphthyl-imido-thio- 
carbamate  and  heating  the  crystals  that  separate 
with  alcoholic  HCl  (Evers,  B.  21,  973).  Needles, 
V.  sol.  hot  alcohol,  si.  sol.  ether,  insol.  water  and 
dilute  acids.  Decomposed  by  boiling  alcoholic 
potash  into  CO^,  oxalic  acid,  and  (a)  -naphthyl- 
amine. 

(a)-NAPHTHYL  PHENYL-AMIDO-METHYL 
KETONE  C,Ji,,NO  i.e.  C,„H..CO.CH,.NHC,H,. 
[130°] .  Formed  by  the  action  of  aniline  on 
C|„H-.CO.CH,Br  in  alcoholic  solution  (Pampel 
a.  Schmidt,  B.  19,  2899).    Bed  crystals. 

NAPHTHYL-PHENYL-      compounds  v. 

PlIENYL-NAPIITHTL  COMPOnNDS. 

(a)  NAPHTHYL-DI-PHENYL  METHYLENE- 
AMINE  C,,H„N  i.e.  C,„H,.N:CPh,.  Formed  from 
fa)-naphthylamine  and  benzophenone-chloride 
Ph.CCl,  (Pauly,  A.  187,  215).  Golden  plates 
(from  ether),  split  up  by  acids  into  benzophenone 
and  (a)-naphthylamine. 

TRI-  (a)  -NAPHTHYL-PHOSPHATE 
(C|„H,0),PO.    [145°].    Prepared  by  heating  (a)- 
naphthol  with  POCI3 ;  the  yield  being  65  p.c.  of 
the  theoretical  (Schiiffer,  A.  152,  289  ;  Heim,  B. 
16,  1769).    Small  glistening  needles. 

Tri  -  (0)  -  naphthyl  -  phosphate  (C,„H,0)  ,P0. 
[111°].  Prepared  by  heating  a  mixture  of  (/3)- 
naphthol  and  phosphorus-oxy-chloride  ;  the 
yield  being  65  p.c.  of  the  theoretical  (Heim,  B. 
16,  1768;  cf.  Schaffer).  Fine  white  needles. 
Insol.  water,  si.  sol.  cold  alcohol. 

NAPHTHYL-PHOSPHOROUS  ACID  v.  Naph- 
thalene PHOSPHINIC  ACID. 

/3-(a)-NAPHTHYL-PR0PI0NIC  ACID 
C,;,H,20,    i.e.    C,„H,.CH.,.CH,.CO,H.  [148°]. 
Formed  by  reducing  naphthyl-acrylic  acid  with 
sodium- amalgam  (Brandis,  B.  22,  2156).  Needles 
(from  alcohol),  sol.  boiling  water. 


(a)-NAPHTHYL-PROPYLENE-;;,-THIO-UREA 

^^^^•^^;^j^>C.NH.G,„H,.    [134°].    Formed  by 

heating  s-naphthyl-allyl-thio-urea  [145°]  with 
HClAq  at  100^  (Prager,  B.  22,  3001).  Tables, 
V.  sol.  chloroform,  m.  sol.  ether,  insol.  water. — 
B',HPtCl,.    [206°].— B'G„H,(NO,),OH.  [192°]. 

NAPHTHYL-PURPURIC  ACID  C,,H.N,Oj. 
The  K  salt  is  formed  by  the  action  of  aqueous 
KCy  on  di-nitro-naphthol  (Sommaruga,  B.  4,  94  ; 
A.  157,  328).  The  free  acid  is  unstable.  The 
K  salt  is  golden-brown  with  metallic  lustre. 
Potash-fusion  yields  benzoic,  phthalic,  and  hemi- 
mellitic  acids.  The  following  salts  were  dried 
at  100' :  NH,A'.— KA'.— CaA'.,.-BaA',„ 

DI.(a)-NAPHTHYL-PYRAZINE  TETRAHY- 

DRIDE  C,„H,N<^g^;^|-^NC,„H,.  Di-naph- 

thyl-di-ethylene-diamine.  [265°].  Formed  from 
ethylene  bromide,  (a)-naphthylamine,and  NaOAc 
(Bisohoff,  B.  22,  1782).  Prisms,  v.  si.  sol.  al- 
cohol. 

Di-  (^)  -naphthyl-pyrazine  tetrahydride. 

[228°].  Formed  by  the  action  of  C.HjBr.,  on 
(ff)  -  naphthylamine  in  presence  of  Na^CO., 
(Bischoli,  B.  23, 1984).  Colourless  crystals,  insol. 
water,  alcohol,  ether,  and  HClAq,  sol.  hotHOAc. 

(a)  -  NAPHTHYL  -  PYRIDINE  HEXAHY- 
DRIDE  C,„H,NC,H,„.  (185°-190°  at  5-10  mm.). 
Formed  by  heating  piperidine  (2  mols.)  with  (o)- 
bromo-naphthalene  (3  mols.)  for  10  hours  at 
255°  (Lellmann  a.  Biittner,  B.  23, 1383).  Thick 
yellow  oil,  with  faint  fascal  odour,  rapidly  be- 
coming brown.  V.  sol.  alcohol  and  ether.  A 
solution  of  its  hydrochloride  is  ppd.  by  HgCl.,, 
by  ZnCL,  and  by  chloride  of  gold.— B'HCl": 
groups  of  needles,  v.  sol.  water. — B'.,H^PtCl,;  2aq. 

(/3)-N'aphthyI-pyridine  hexahydride.  [58°]. 
Resembles  the  preceding  in  mode  of  preparation 
and  properties.  Colourless  prisms,  becoming 
grey  on  keeping.— B'HCL— B'.Jl.,PtCl,  6aq. 

DINAPHTHYL-DIQUINONe",  so-called, 
XO.CO.CH  CH.CO.COv. 

C.,„H,„0.i.f.C,n.<  ••      ••  ^CeH,. 

*^  ^  p  / 

Obtained  by  oxidation  of  dinaphthyl-diquin- 
hydrone  C^.^Hi^Oj,  a  black  powder  formed  by  the 
action  of  dilute  H.^SOj  on  (^)-naphthoquinone 
(Stenhouse  a.  Groves,  C.  J.  33,  415).  Formed 
also  by  the  oxidation  of  (;3)-amido-(o)-napbthol 
by  FeCl,,  or  CrO.,  (Zincke  a.  Ilathgen,  B.  19, 
2483).  Small  orange  prisms,  insol.  water,  v.  si. 
sol.  other  solvents.  Not  affected  by  boiling 
HNO3  or  by  H,,SO,. 

Reactions. — 1.  Yields  on  reduction  '  dinaph- 
thyl-dihydroquinone.' — 2.  Distillation  with  zinc- 
dust  converts  it  into  dinaphthyl. — 3.  Alkalis 
form  a  green  solution  which,  on  exposure  to  air, 
changes  to  red  from  formation  of  C,„H,„(0H).,04 
[245°-250°]  (Korn,  B.  17,  3020).— 4.  KMnOi 
oxidises  it  to  diphthalylic  acid  C|gH,„0|j. — 
5.  Aniline  forms  Ci^H^^N^Oj  crystallising  in  red 
plates  [250°]  and  forming  a  hydrochloride 
C4jH3|,N.i02H^CL  crystallising  in  needles. 

Iso-dinaphthyl-riiquinone  C^^^fi^.  [250°- 
260'].  Formed  by  oxidising  di-(;8) -naphthyl 
with  CrO.,  in  HOAc  (Staub  a.  Watson  Smith, 
C.  J.  47,  104).  Amorphous  yellow  powder,  sol. 
HOAc,  si.  sol,  most  liquids.  Turns  brown  at 
215°. 
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NAPHTHYL  -  ROSINDULINE  C^.H^Nj  i.e. 

^-^<<Cc(NC,„H,).CH:C.NPh/"^^"'- 
Foriuc'd  liy  heating  henzcne-azo-di-{a)-naphtIiyl- 
aniine  with  aniUnc  and  alcohol  at  1G5°  (Fischei' 
a.  llepp,  A.  250,  240).  Elaek  needles,  forming  a 
blue  solution  in  cone.  H.^SO,.  Cone.  HClAq  at 
210'  splits  it  up  into  (a)-naplithylamine  and 
rosindone  C.^HnN  .O. 

(a). NAPHTHYL  SILICATE  C^„n.,SiO,  i.e. 
(C,„H-),KiO,.  (12.j  '-4:!0°  at  130  mm.);  Needles 
(Ilertkoin,  D.  18,  1090). 

(3)-Naphthyl  silicate.  (l:iO^  at  133  mm.). 
Ci-ystalline  (II.). 

NAPHTHYL-SULPHAMIC  ACID  v.  NAPninYL- 

AMIXK  I'-SriiPIIDNIC  Ai  III. 

NAPHTHYL  SULPHATE. 

Naphthyl-sulphuric  acid  C|„H,SO,  i.e. 
C|„H,O.SO,,.On.  Formed  by  the  action  of 
CI.SO.mOH  on  a  cold  solution  of  (/3)-naphthol  in 
CH.,  (Armstrong,  B.  15,  201).  It  is  also  formed 
bv  dissolving  (/3)-naphthol  (1  pt.)  in  cold  H.SOj 
(•i  pts.)  (Nietzki,  B.  15,  305).— »NaA'.  Slender 
Icartots,  V.  e.  sol.  water.  Ppd.  from  aqueous 
solution  by  NaCl.  Split  up  by  boiling  HClAq 
into  (3)-naphthol  and  NaHSO,.  Does  not  react 
with  diazo-  salts. — "KA':  scales  (from  hot  water). 
\Vith  I'Cl-  it  yields  chloro-naplithalene.  Bromine 
forms  bromo-naphthol  [84^]. 

DI-(a)-NAPHTHYL  SULPHIDE  C,„TI,,S  i.e. 
(C„,I-L),S.    [IIO''].    (290°  at  15  mm.).' 

Formation. — 1.  By  distilling  a  dry  mixture 
of  potassium  naphthalene  (a)-sulphonate  and 
potassium  sulphocyanide  (Armstrong,  !>'.  7,407). 
2.  By  distilling  the  lead  salt  of  (a)-naphthyl 
iiiercaptan  under  diminished  pressure  (Krafft  a. 
Sehdnherr,  B.  22,  823).— 3.  By  beating  (o)- 
naphthyl  mercaptan  as  long  as  H^S  is  evolved 
(Leuckart,  J.  pr.  [2]  41,  217).— 4."  By  heating 
(C|,|H  .S).Pb  with  (a)-bromo-naplithalene  at  235° 
fur  4  liours  (Krafft  a.  Bougois,  25.23,  3045). 

I'ropcitics. — Needles,  v.  sol.  benzene  and 
HOAc,  si.  sol.  alcohol.  Chromic  acid  in  HOAc 
oxidises  it  to  the  sulphoxide  [105°],  and  finally 
to  the  suljihonc  [1S7°J  {Krafft,  B.  23,  2308). 

(ae)-Di-naplithyl  sulphide  (C,„H;).,S.  [01°]. 
(290  '  at  15  mm.).  Formed  by  heating  the  lead 
salt  of  (5)-naphtliyl  mercaptan  with  (a)-bromo- 
naphthalene  at  230°  (Krafft,  B.23,  2308).  Lus- 
trous leatiets  (from  alcohol).  Oxidised  by  Cr03 
in  HOAc  to  (C,„H.)  ,S0..  [123°]. 

Di-{/3)-naphthyr  sulphide  {C,„H,.).,S.  [151°]. 
(290°  at  15  mm.).  Formed  by  distilling  the  lead 
salt  of  (;8)-naphthyl  mercaptan  under  10  mm. 
pressure  (K.  a.  S.).  Plates,  v.  si.  sol.  hot  alco- 
hol, V.  sol.  CS.,.  Oxidised  by  CrO.,  in  HOAc  to 
(C,„H.).,SO.,  [177T  (Krafft,  B.  23.  2300). 

(aa)-Di-naphthyl  disulphide  (C|„H;).,S,.  [91°]. 
Formed  by  oxidising  (a)-naphthyl  mercaptan 
by  exposing  its  alkaline  solution  to  the  air 
(Schertel,  A.  132,  91;  Leuckart,  J.  pr.  [2]  41, 
217).    Monoclinic  crystals,  si.  sol.  alcohol. 

Di-(;3).naphthyl  disulphide  (C,„H.)..S.,.  [137°] 
(L.);  [139°]  (C).  The  chief  product  obtained 
by  saponification  of  the  oil  which  is  formed  by 
the  action  of  potassium  xanthate  on  (/3)-diazo- 
naphthalene  chloride  (Leuckart,  J.  pr.  [2]  41, 
221).  F'ormed  also  by  reducing  naphthalene 
(/^j-sulphonic  chloride  with  IIIAq  (Cleve,  B.  21, 
1100).    Colourless  plates,  iusol.  water,  v.  sol. 


alcohol  and  ether.  Bcdnced  by  zinc  and  II  SO, 
to  (;3)-napl:thvl  mercaptan. 

(;3)-NAPHTHYL  SULPHOCYANIDE  C|,H.NS 
i.e.  C|„H.SCN.  [35  ].  Foimod  by  the  action  of 
cyanogen  chloride  on  Pb(SC,„H.)._,  (Billeter,  /;. 
8,  403).  Decomposes  on  distilhition.  KHS 
forms  KSCN  and  HSC,„H..  Cone.  HClAq  forms 
C,„H,SH,  NH„  and  CO.,.  '  Sodium-amalgam  re- 
duces it  to  sodium  cyanide  and  (C,,,!!  ).,S.,. 

(aa)-DI-NAPHtHYL  SULPHOHE  (C;„H,).,SO.,. 
[187^].  Formed  by  oxidising  (aa)-di-naplithyl 
sulphide  by  CrO.,  in  HOAc  (Krafft,  B.  23,  2308 ; 
cf.  Leuckart,  J.  2}r.  [2]  41,  218). 

(aj8)-Di-Daphtliyl  sulphone  (C,„H;)  SO... 
[123°].  Formed,  together  with  the  (^j;8)-isomer- 
ide  by  heating  naphthalene  (8  pts.)  with  H  SO, 
(3  pts.)  at  180°  (Stenhouse  a.  Groves,  B.  9,  082; 
Cleve,  B.  10,  1723  ;  Bl.  [2]  25,  250  ;  cf.  Berze- 
lius,  A.  Ch.  [2]  05,  290).  Formed  also  by  oxi- 
dising the  corresponding  di-naphthyl  sulphide 
(Krafft,  B.  23,  2309).  Prisms  (from  CS.,),  m. 
sol.  boiling  alcohol  and  ether. 

(/3;8)-Di-naphthyl-sulphone  (C,„H,)._,SO.,. 
[177°].  I'ormed  as  above,  and  also  by  dissolv- 
ing (/33)-di-naphthyl  sulphide  (1  pt.)  in  HO.\c 
(200  pts.),  warming,  slowly  adding  a  mixture  of 
K.,Cr.,0,  (3  pts.)  dilute  (1:3)H.,S0,  (20  pts.)  and 
HOAc  (50  pts.),  filtering,  evaporating,  and  crys- 
tallising from  alcohol  (Kraft't,  ZJ.  23,  2300).  Long 
white  needles.  When  heated  \vith  PCI ,  it  yields 
(j8)-ehloro-naphthalene  and  naphthalene  {13)- 
sulphonic  chloride  (Cleve,  Bl.  [2]  25,  25). 

DINAPflTHYL  SULPHOKIC  ACID  v.  Di- 

NAPHIIIYL. 

(aa) -DI-NAPHTHYL  SDLPHOXIDE 

(C,„H,)._,SO.  [104-5°].  Formed  by  oxidation  of 
(aa)-di-naphthyl  sulphide  with  chromic  acid 
mixture  and  PIO.\c  (Krafft,  Z5.  23,  2307).  Formed 
also  by  oxidation  of  naphthylene  di-naphthyl 
sulphoxide  C,„IL„SO  [111°]  (Ekstrand,  B.  17, 
2003).    White  crystals  (from  alcohol). 

NAPHIHYL-SULPHUKIC  ACID  v.  N.^phtiiyl 

SULI'UATE. 

NAPHTHYL  SULPHYDRATE  v.  Napiituyl 

MEUCAPTAN. 

(a)-NAPHTHYL-THIOCAIlBAMIC  ACID 

C,„H,NH.CO.SH.  Metliyl  ether  MeA.'.  [122°]. 
Formed  by  the  action  of  dilute  H.^SO.,  on  methyl 
di-naphthyl-imido-thiocarbaniate  [130°]  (Evei-s, 

B.  21,  970).  Needles,  v.  sol.  dilute  alcohol,  insol. 
water,  alkalis,  and  dilute  acids.  Alcoholic  am- 
monia forms,  on  heating,  (a)-naphthyl-urea. 

Ethylene  derivative 

^^<^S  Ch'^CH  [102°].     Formed  by  the 

action  of  dilute  HClAq  at  200°  upon  the  sub- 
stance C,„H,N:C<g  >  (Evers,  B.  21, 

970).  Needles. 

(i3)-Naphthyl-thiocarbamic  acid.  Ethyl 
ether  C,„H,NH.CS.OEt.  [97°].  Formed  iiy 
heating  ()3)-naphthyl  thiocarbimide  with  alcohol 
at  130°  (Cosiner,  B.  14,  58).  Needles  or  plates, 
v.  e.  sol.  chloroform,  m.  sol.  alcohol  and  ether. — 

C,  „H-NAg.CS.OEt.  Ppd.  by  adding  ammouiacal 
AgNO.,  to  the  alcoholic  solution. 

(a)-Naphtliyl-dithiocarbamic  acid 
Methyl  ether  C,„H.NH.CS.SMe.  [185°]. 

Formed  by  heating  C,„H,NH.CO.SMc  ^yith  CS.. 

(E.).   Small  needles  ;  m.  sol.  hot  dilute  alcohol. 
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Ethylene  derivative  ^^K^^cjj^cfi^ 
[199°].  Formed  by  the  action  of  CS.  on 
^°<^S 'cH^CH  y  (Evers,  B.  21,  972). 

Pearly  plates  (from  hot  alcohol). 

(j3)-Naphthyl-dithiocarbamic  acid.  Tetra- 
hydride.  T  e  t  r  a  h  y  d  r o  n  a p  h  t  h  y  1  a  m  in  e 
salt  C,„H,,]Sia,S.CS.NHC,„H„.  [142°].  Formed 
from  the  tetrahydride  of  (^)-naphthylamine  and 
an  ethereal  solution  of  CSj  (Bamberger  a.  Miiller, 

B.  21,  857).  Needles. 

(B)  -NAPHTHYL  -  THIO  -  SEMI-  CAEBAZIDE 

C,  „H.NH.NH.CS.NH,,.  [204°].  Formed  by  heat- 
ing (;8)-naphthyl-hydrazine  hydrochloride  with 
ammonium  sulphocyanide  in  alcoholic  solution 
(Hauff,  A.  253,  30  ;  Hillringhaus,  B.  22,  2G57). 
Crystals  ;  insol.  water,  si.  sol.  cold  alcohol. 

(a)-NAPHTHYL-THIOCAEBIMIDE 
C,„H,N:CS.  Naphthyl  mustard  oil.  [58°].  Formed 
from  di-naph thy  1-th  io-urea  by  distilling  with 
P.,05  (Hall,  P.  M.  [4]  17,  304)  or  by  heating  it 
with  HClAq  (34  p.c.)  at  150°  (Mainger,  B.  15, 
1414).  Formed  also  by  heating  di-naphthyl- 
cyanamide  with  CS.,at200°  (Huhn,  B.  19,2400). 
Long  white  needles ;  sol.  alcohol,  ether,  and 
benzene.  With  naphthylamine  in  alcoholic  solu- 
tion it  combines,  forming  di-naphthyl-thio-urea. 
Aniline  forms  phenyl-naphthyl-thio-urea. 

(/3)-Naphthyl  thiocarbimide  C,„H,NCS.  [62°]. 
Obtained  in  the  same  manner  as  its  (a)-isomeride 
(Cosiner,  B.  14,  61 ;  Huhn,  B.  19,  2407).  Neidles. 

(/3)-NAPHTHyL-THI0CAIlBIZINE  C„H„NS 

i.e.  C,„H;.N<^^'^ .    [254°].    Formed  by  heating 

(j3)-naphthyl-thio-semi-carbazide  with  dilute 
(20p.c.)H,SOjatl35°  (Hauff,  ^.  253,  31).  Pearly 
plates  ;  insol.  water,  si.  sol.  ether,  v.  sol.  warm 
alcohol.  May  be  sublimed.- B'HCl  :  needles; 
V.  sol.  hot  water.— B'H,PtCl,..—B'HNO,. 
BI-(cx).NAPHTHYL-THIOHyDANTOIN 

C,:,H„N.,SO      i.e.  C,„H,N:C<g^^^^')>CO. 

[17G°J.  Formed  by  the  action  of  chloro-acetic 
acid  on  di-(a)-naphthyl-thio-urea  (Evers,  B.  21, 
974).    Plates ;  insol.  water,  v.  sol.  alcohol. 

I)i-(/3)-naphthyl-thiohydantoin.  [174°].  Ee- 
sembles  the  (a)-isomeride  in  mode  of  prepara- 
tion and  properties. 

NAPHTHYL-THIOSINAMINE  is  Naphthyl- 

AliLYL-THIO-UREA  (q.  V.). 

(o)-NAPHTHYL-THIO-UREA  C„H,„N.,S  i.e. 
C,(,H,NH.CS.NH.,.  [198°].  Formed  by  heating 
naphthylamine  hydrochloride  with  ammonium 
sulphocyanide  (De  Clermont  a.  Wehrlin,  C.  R. 
82,512).  Small  trimetric  prisms  (from  alcohol)  ; 
si.  sol.  water,  ether,  and  cold  alcohol. 

Acetyl  derivative  C,„H,NH.CS.NHAc. 
[198°].  S.  (alcohol)  2-5  at  78°.  '  Formed  from 
(o)-naphthylamine  and  acetyl  sulphocyanide 
(Miquel,  Bl.  [2]  28,  103).    Blender  needles. 

Benzoyl  derivative  C,„H.NH.CS.NHBz. 
[173°].  S.  (alcohol)  2  at  78°.  'Formed  from 
(ci)-naphthylamine  and  benzoyl  sulishocyanide 
(Miquel,  A.  Ch.  [5]  11,  320).  Lustrous  yellow 
prisms  (from  alcohol)  ;  insol.  ether. 

(;3)  -  Naphthyl  -  thio  -  urea  C|„H,NH.CS.NH,. 
[180°].  Formed  by  heating  (;8)-naphthylamine 
liydrochloride  with  potassium  sulphocyanide 
(Cosiner,  B.  14,  01).    White  trimetric  plates. 


Dl  -  (a)  -  naphthyl  -  thio  -  urea  C.,,H„  N  S  i.e. 
CS(NHC,„H,).,.   [207°  cor.]  (E.) ;  [197-]'BfiegeT, 

B.  12,  18G0  ;  Huhn,  B.  19,  2^05).  Formed  by 
heating  (a)-naphthylamine  (100  g.)  with  CS  .  (50g.) 
and  alcohol  (500  g.)  for  14  hours  at  75°  (Delbos, 
A.  64,  371 ;  Evers,  B.  21,  903).  Formed  also  by 
passing  H.S  into  a  boiling  solution  of  di- 
naphthyl-cyanamide  (C|„H-N).^C  in  dry  benzene. 
Needles ;  almost  insol.  alcohol,  ether,  and 
benzene,  sol.  nitrobenzene.  By  adding  HgO  to 
its  boiling  solution  in  dry  benzene  it  is  re-con- 
verted into  C(NC|„H,),_,.  Mel  at  100°  forms 
methyl  di  -  naphthyl  -  imido  -  thio  -  carbamate 

C,  „H;N:C(NHC,„H,)SMe  [136°]  (v.  Di-kaphth\t,- 

lillDO-THIO-CABBAMIC  ETHERS. 

Octohydride  CS(NHC|„H,|),,.  [170°]. 
Formed  by  heating  (a)-naphthylamine  tetrahy- 
dride with  CS.,  and  alcohol  as  long  as  H.,S  is 
given  off  (Bamberger,  B.  21,  1795).  Needles,  v. 
sol.  alcohol,  m.  sol.  ether. 

Di-(;8)-naphthyl-ttiio-urea  CS(NHC,„H-).,. 
[193°]  (C. ;  H.)  ;  [203°  cor.]  (E.).  Prepared  by 
heating  (;8)-naphthylamine  in  alcoholic  solution 
with  CS ,  for  14  hours  at  75°  (Cosiner,  B.  14,  61 ; 
Evers,  ]3.  21,  963).  Formed  also  by  passing 
H_S  into  a  boiling  solution  of  s-di-(;S)-naphthyl- 
cyanamide  (carbo-di-(j3)-naphthyl-imide)  in  dry 
cumene  (Huhn,  B.  19,  2407).  White  plates 
(from  hot  nitrobenzene),  v.  si.  sol.  alcohol  and 
ether.  With  Mel  it  forms  the  compound 
C,„H,NH.C(NC,„H.).CSMe  [110°],  v.  Di-naph- 
THYL-iMiDo-THio-cARBAuic  ACID.  By  adding  HgO 
to  its  boiling  solution  in  benzene  it  is  converted 
into  C(NC,|,H;).,.  When  heated  with  alcoholic 
NH,at  100°it'yields  (8)-naphthylamine  and  (3)- 
naphthyl-thio-urea  (Gebhardt,  B.  17,  3045). 
With  mercuric  cyanide  and  ammonia  it  yields 
CN.C(NC,„H,).NHC,„H,  [166°],  which  forms  an 
acetyl  derivative  [141°]  and  a  benzoyl  derivative 
[188°]  (Hefelmann,  C.  C.  1885,  884). 

Octohydride  CS(NHC,„H,,),.  [166°]. 
Formed  by  boiling  with  alcohol  the  product  ob- 
tained by  the  action  of  CS,  on  the  tetrahydride 
of  (6)-naphthylamine  (Bamberger  a.  Miiller,  B. 
21,  858).  White  needles,  v.  sol.  alcohol,  v.  e.  sol. 
ether  and  benzene. 

NAPHTHYL-TOLYL-AMIKE  v.  Toltl-naph- 

THYL-AMINE. 

(a)-NAPHTHYL-UREA  C„H,„N,0  i.e. 
C|„H-NH.C0.NH,.  Obtained  by  saturating  a  so- 
lution of  (a)-naphthylamine  in  dry  ether  with 
cyanic  acid  gas,  and  crystallising  from  hot  alco- 
hol (Schilf,  A.  101,  90).  Formed  also,  together 
with  di-naph thyl-urea,  by  heating  naphthyl- 
amine hydrochloride  (3pts.)  with  urea  (1  pt.)  at 
150°-170°  (Pagliani,  G.  9,  30).  Flat  needles, 
nearly  insol.  water,  m.  sol.  alcohol,  v.  sol.  ether. 
Decomposes  at  250°  without  previous  fusion. 

(;8)-NaphthyI.urea  C,„H,NH.CO.NH,,.  [c. 
287°].  Prepared  by  heating  urea  with  ()3)-naph- 
thylamine  hydrochloride  (Cosiner,  B.  14,  62). 
White  needles,  sol.  hot  alcohol  and  hot  water. 

Di-(a)-naphthyl-urea  CO(NHC,„H,),,.  [270°]. 

Formation. — 1.  By  heating  the  acid  oxalate 
of  (a)-naphthylamine  (Delbos,  A.  Ch.  [4]  21,  68), 
di-naphthyl-oxamide  being  first  formed  (Zinin, 
A.  108,  228).— 2.  By  gradually  heating  (a)-naph- 
thylamine  (2  pts.)  with  urea  (1  pt.)  to  120°  (Pa- 
gliani, 0.  9,  28).— 3.  By  boiling  di-(a)  naphthvl- 
cyanamide  with  dilute  alcohol  (Huhn,  B.  19, 
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SIO'")).— 4.  By  heating  (a)-naplitliylaminc  with 
carbaniic  ether  at  ISo"  (Hmolka,  M.  11,  200). 

Froperlies.  —  \'\a,ieii  or  needles,  insol.  water, 
b1.  sol.  boiling  alcohol.  Yields  naplithylamine 
and  no  NHj  on  deeoniposition  by  KOH. 

s-Di-(0)-naphthyl-urea  CO(NHC,oH,).,.  [293°] 
(H.);  [280'^]  (E.). 

Formation. — 1.  By  the  action  of  HgO  on  di- 
(j3)-naphthyl-thio-urea  suspended  in  spirit  (Hulin, 
li.  I'J,  2406).  — 2.  By  boiling  di-()3)-naplithyl- 
cyananiide  C(NC|„H,)._,  with  dilute  alcohol  (H.). — 
'A.  By  boiling  potassium  di-(^J)-naphthoyl-hy- 
droxylaniine  with  water  (Ekstrand,  Li.  "20,  1300). 

I'roporties. —  Slender  needles,  si.  sol.  alcohol, 
ether,  benzene,  and  nitrobenzene. 

M-Di-(j3)-naphthyl-urea  C,„H;),N.CO.NH,. 
[103  ].  Formed  by  heating  the  chloro-formyl 
derivative  of  di-(/3)-naphthylamine  with  ammo- 
nia for  an  hour  at  140'  (Kyni,  B.  23,  428). 
Groups  of  long  needles  (from  alcohol),  si.  sol. 
cold  alcohol). 

Tetra-(/3)-naphthyl-urea  (N(C,„H.).,).,CO. 
[288=]  (K.  a.  L.)  ;  [2'..)."/^]  (K.).  Formed  by  "heat- 
ing di-(e)-naphthylamine  with  (C|„H.),,N.C0C1 
at  200=-2(;0''  (Kiihn  a.  Landau,  ZJ.  23,  811,2161; 
Kym,  B.  23,  1542).  Prismatic  needles,  si.  sol. 
alcohol  and  ether,  v.  sol.  hot  benzene. 

NAPHTHYL-DEETHAKE  v.  Naputhyl-caeb- 

A.MIC  ETIIKR. 

NARCEINE  C„,H.,„NO„.  [134°]  (Blyth) ; 
[145°  cor.]  (Hesse,  A.  129,  251)  ;  [162°1  (Glaus  a. 
Weixner,  J.  pr.  [2]  37,  1  ;  cf.  Dott,  Ph.  [3]  20, 
335).  S.  -08  at  13°.  S.  (80  p.c.  alcohol)  -1. 
Occurs  in  opium  (Pelletier,  A.  Cli.  [2]  50,  2G2 ; 
Couerbe,  A.  Ch.  [2]  59,  151). 

Preparation. —  1.  The  aqueous  extract  of 
opium,  from  which  morphine  has  been  separated 
by  Gregory's  process,  is  mixed  with  ammonia,  fil- 
tered, and  ppd.  by  lead  acetate.  The  filtrate  is 
freed  from  lead  by  H.^SO,,  neutralised  by  am- 
monia, and  evaporated.  The  narceine  is  recrys- 
tallised  from  water  (Anderson,  Tr.  E.  20,  iii. 
347). —  2.  A  solution  of  the  opium  bases  in 
HClAq  is  mixed  with  excess  of  NaOAc  and 
allowed  to  stand  for  24  hours.  The  filtrate  eva- 
porated to  a  small  bulk  on  the  water-bath  depo- 
sits, after  24  hours,  pure  narceine  (Plugge,  Ar. 
I'll.  [3]  25,  343). 

Pm^'C'i'fs-— Silky  needles  (containing  2aq), 
V.  sol.  hot  water  and  alcohol,  si.  sold  cold  water 
and  chloroform,  insol.  ether.  Cannot  be  sub- 
limed. It  loses  its  water  of  crystallisation  at 
100°,  and  at  140°  gives  off  another  H..0  (Hesse, 
B.  7, 105).  It  is  insol.  cone.  KOHAq,  si.  sol. 
dilute  caustic  potash  and  ammonia.  Ppd.  by 
KaHCO.|  from  solutions  of  its  salts.  Inactive  to 
light  (Hesse,  A.  176,  198).  Can  be  extracted  ' 
both  from  acid  and  alkaline  solutions  by  shaking  j 
with  benzene  or  chloroform  (Plugge,  Ph.  [3]  20, 
401).  Narceine  is  a  somniferous  poison;  '5  g. 
being  probably  a  fatal  dose. 

Iicactio7is. —  1.  Zinc  and  HClAq  form  a  small 
quantity  of  an  amorphous  base  C.,,H.»,NOs  or 
C_3H,-N0,,  (Beckett  a.  Wright,  C.  J. '29,  701).— 
2.  Water  at  150°  carbonises  it. —  3.  Chromic  acid 
vii.rturc  yields  hcmipic  acid  (10  p.c.)  and  methyl- 
aniine  (l>eckett  a.  Wright,  C.  J.  29,  467).— 4. 
Ferric  chloride  forms  hemipic,  but  no  opianic 
acid.  Hemipic  acid  is  also  formed,  though  in 
smaller  quantity,  by  oxidation  by  KMnO.,  or  by 


MnO_.  and  n,SO,.  Alkaline  K!\InO,  forms  nar- 
ceic  acid  (v.  in  fra). Cone.  HXU,  yields  oxalic 
acid. — 6.  Boiling  caustic  potash  gives  off  am- 
monia and  NMe  ,  and  forms  a  sparingly  soluble 
acid  C,:,H,3NOs  [210°].— 7.  Potash-fusion  yields 
protocatechuic  acid. 

Tests. — 1.  Weak  iodine  solution  colours  solid 
narceine  dark  blue,  the  colour  not  being  removed 
by  ammonia.  The  blue  colour  is  destroyed  by 
boiling  water. — 2.  Cone.  H  SO,,  turns  it  brown, 
and  then  dissolves  it,  forming  a  yellow  solution. 
Narceine  is  not  coloured  by  diluted  sulphuric 
acid,  but  on  heating  over  a  water-bath  a  violet- 
red  colour  appears,  which  ultimately  becomes 
cherry-red.  If  the  red  liquid  be  cooled  and  a 
trace  of  PINO;,  or  KNO.^  be  added,  bluish-violet 
stripes  appear  (Plugge,  Ar.  Ph.  [3]  25,  425). — 
3.  Erdmann^s  solution  gives  a  brown  colour, 
turning  reddish-brown  on  heating.  — 4.  Chloride 
of  iodine  forms  a  greenish-yellow  pp.,  which 
dissolves  on  heating  (Dittmar,  B.  18,  1612). — ■ 
5.  Potassium  chroviate  gives  no  pp.  in  cold  sa- 
turated solutions  of  salts  of  narceine,  but  in  hot 
solutions  there  is  formed  a  pp.  of  narceine 
chromate  and  free  narceine  (Plugge,  Ar.  Ph.  [3] 
25,  793). — 6.  Narceine  is  a  feeble  base,  so  that 
its  salts  may  be  titrated  by  standard  alkali  as  if 
they  contained  no  base  (Plugge,  Ar.  Ph.  [3]  25, 
45). — 7.  When  strongly  heated  it  gives  oti  vapours 
smelling  like  herring  brine  (Hesse). — 8.  Chlor- 
ine-water followed  by  ammonia  gives  a  red 
colour. 

Salts.— B'HCl  (dried  at  100°):  concentric 
needles,   sol.  water  and  alcohol.     S.  '36.  — 
B'HCl  2',aq  (Petit,  Bl.  [2]  18,  .534).     S.  -7.— 
B'HCl  3aq  (Wright,  C.   J.  27,  109).-B',,HC1 
(Petit).— B',„HC1    (P.).-B',H,PtCl,    (dried  at 
100°)  :    crystalline   powder.     [195°].  Golden 
needles    (Claus).— B'.,H.,PtCls  2aq :  amorphous 
!  pp.,  changing  to  prisms  (Hesse,  A.  129,  250).— 
I  B'.(H„SO,)jlOaq:  crystals  (Beckett  a.  Wright, 
I  C' J.  27,  69).— B':,H,SO,.-B',H,SO,.-B',H,SO^. 
j  — Mercurico-chloride;    oily  at  first,  ulti- 
'  mately  crystallising  in  concentric  prisms  (Hesse). 
[118°-122°]    (Roser,  A.   247,   175).  — B'-.H,,!, : 
slender  needles  (Jorgenscn,  B.  2,  460).— B'HI^ ; 
needles  (from  alcohol). 

Mctliylo-iodide  B'Mel :  [173°  uncor.]; 
colourless  needles  (Claus  a.  Bitzefeld,  ZJ.  18, 1669). 

Methylo-chloridc  B'MeCl:  [210°  uncor.]; 
easily  soluble  small  white  needles.  — 
(B'MeCl).,PtClj :  nearly  insoluble  yellow  powder. 

Mctfiylo-nitrate  B'MeNO.,:  [186°  uncor.]; 
small  white  soluble  needles  (C.  a.  R.). 

Ethylo-iodide  B'Etl:  granular  crys- 
tals (Beckett  a.  Wright,  C.  J.  28,  703).— 
B'Etl  2aq.  Yields  alkaline  B'EtOH  which  ig 
readily  split  up  into  narceine  and  alcohol. 

Ethylo-bromide  B'EtBr:  [165°  uncor.] ; 
fine  white  soluble  needles.  -  (B'EtBrjCdBrj  : 
small  colourless  needles  (C.  a.  R.). 

Ethylo-chloride  B'EtCl :  [170°  uncor.]; 
small  colourless  needles.— (B'EtCl),PtCl, :  glis- 
tening yellow  crystals  [170°  uncor.]  (C.  a.  R.).— 
(B'EtCl )HgCl..aq  :  [127°]  ;  white  crystalline  pp. 

Ethylo-nitrate  B'EtNO^ :  [155°  uncor.]  ; 
long  colourless  silky  needles,  sol.  water  (C.  a.  K.). 

Ethylo-oxalate  B',Et.C,,0,;  [c  174° 
uncor.];  glistening  needles  (containing  6aq). 

Benzylo  chloride  B'C.PLCl  :  [162°  un- 
cor.]  ;  fine  white  needles,  v.  sol.  hot  water  and 
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alcohol,  insol.  ether. -(B'C,H,Cl),rtCl,:  [105^ 
uncor.] ;  yellow  crystalline  powder. 

Methyl  -  narceine  C,3H,„(CH,)0,,N.  [175° 
nncor.].  Formed  by  adding  KOH  (2  pts.)  to  a 
boiling  solution  of  narceine-methylo-iodide  (1  pt.) 
in  10  pts.  of  water  (Glaus  a.  Eitzefeld,  B.  18, 
1573).  Fine  colourless  needles.  V.  sol.  alcohol, 
e1.  sol.  water,  nearly  insol.  ether. 

Benzyl  -  narceine  C.,,H,,(C,H,)0,N.  [1G9^ 
uncor.].  Formed  by  the  action  of  aqueous  KOH 
upon  narceine-benzylo-chloride  (Glaus  a.  Bitze- 
feld,  U.  18,  1574).  Long  white  needles.  V.  sol. 
alcohol,  nearly  insol.  water  and  ether.  Alkaline 
reaction.— (B'HCl),PtGlj  2aq :  [128°  uncor.] ; 
dark-yellow  crystalline  pp. 

Narceic  acid  C,,H,.N08.  [184°].  Formed 
by  oxidising  narceine  with  KMnO^  (Glaus  a. 
Meixner,  J.  pr.  [2]  37,  3).  Prisms  (containing 
3aq),  V.  sol.  alcohol,  ether,  chloroform,  and  hot 
water.  Decomposes  at  180°-200°  into  GO.,,  di- 
methylamine,  and  di-oxy -naphthalene  dicarb- 
oxylic  acid  G,.,HsO,;.  Not  acted  upon  by  FeClj. 
— Naj A.'".— Na,"HA"' 5aq  [85°].— NaH^A'" 4 ^aq.  — 
BajA'"o  5aq. — Ag^A'". 

((/-Naroeine  v.  Narcotine. 

NARCOTINE  C,,H,3N0,  i.e. 

^^<lNMe.CH.,.CH,..C.CH:C(OMe).c!o^*-^^- 
'  /0.G0.C:G'(0Me).C(0Me) 

 C:CH  CH 

(Eoser,  A.  254,  357).  Mol.  w.  413.  [155°]  (Wyn- 
ter  Blyth,  C.  J.  33.  317);  [17(5°]  (Hesse).  S. 
•014  at  100°.  S.  (85  p.c.  alcohol)  1  in  the  cold; 
6  at  78°  (Duflos,  B.  J.  12,  214).  S.  (ether)  -77 
in  the  cold;  2-1  on  boiling  (Duflos)  ;  -G  at  1G° 
(Hesse).    S.  (isoamyl  alcohol)  '325  in  the  cold. 

5.  (benzene)  4-Gl  in  the  cold  (Kubly,  J.  18G6, 
823).  S.  (chloroform)  38  (Pettcnkofer).  S. 
(EtOAc)  1-7  (Henrv).  [a]  =  - 130°  in  ethereal 
solution  (Boucharciat,  A.  Ch.  [3]  9,213);  -185° 
in  alcoholic  solution  ;  —207°  in  chloroform  at 
22-5°  (Hesse,  A.  176,  102).  Gontained  in  opium 
to  the  amount  of  5  to  8  p.c,  and  was  the  first 
alkaloid  extracted  therefrom  (Derosne,  A.  Ch.  45, 
257;  Kobiquet,  A.  Ch.  [2]  5,  275;  Dumas  a. 
Pelletier,  A.  Ch.  [2]  24,  188  ;  50,  269;  Liebig,.4. 

6,  35;  Brandes,  A.  2,  274;  Gouerbe,  A.  Ch.  [2] 
59,  159 ;  A.  17,  174 ;  Eegnault,  A.  Ch.  [2]  G8, 
137;  Wohler,  A.  50,  1  ;  Blyth,  A.  50,  29;  Wer- 
theim,4.  70,  71;  73,  208;  Fliickiger,  1869, 
797). 

Preparation. — 1.  The  mother-liquor  obtained 
in  the  preparation  of  morphine  (g.  v.)  by 
Gregory's  process  is  ppd.  by  ammonia,  and  the 
pp.  recrystallised  from  boiling  spirit  (Anderson, 
A.  8G,  179). — 2.  Opium  is  extracted  with  dilute 
HCl  and  the  bases  ppd.  by  KOH.  The  bases  are 
treated  with  oxalic  acid  to  ppt.  papaverine,  and 
the  filtrate  from  acid  papaverine  oxalate  ppd.  by 
ammonia.  The  pp.  is  recrystallised  from  alco- 
hol (Hesse,  yl.  SujjjjI.S,  284). — 3.  Gone,  aqueous 
NaOAc  added  to  a  solution  of  the  hydrochlorides 
of  the  opium  bases  throws  down  narcotine  and 
papaverine.  The  pp.  is  redissolved  in  dilute 
HClAq  and  mixed  with  K.,FeGyg  which  ppts. 
papaverine  ferricyanide.  From  the  filtrate  the 
narcotine  is  ppd.  by  ammonia  (Plugge,  Ar.  Ph. 
[3]  25,  343). 

Properties. — Trimetric  prisms,  or  groups  of 
needles.  Cannot  be  sublimed.  If  cooled  slowly 
after  melting  it  forms  slender  radiating  needles. 


Insol.  cold  water,  m.  sol.  alcohol  and  ether. 
LiBvogyrate  in  neiitral  solutions,  dextrogyrate  in 
acid  solutions.  Insoluble  in  aqueous  potash, 
nearly  insol.  NH,Aq.  Dissolves  in  boiling 
baryta-water,  but  ppd.  therefrom  by  NH.,Aq.  Its 
solutions  do  not  give  a  blue  colour  with  FeCl.,. 
Narcotic  poison,  3  g.  killing  a  cat.  Not  acted 
upon  by  Ac^O. 

Reactions. — 1.  Distillation  with  cone.  HI.\q 
yields  Mel  (3  mols.)  (Matthiessen  a.  Foster,  Tr. 
1863,  345;  C.  J.  16,  342;  A.  Snppl.  6,  GO).— 2. 
Gone.  HClAq  at  110°  yields  MeCl  and,  succes- 
sively, di-methyl-nornarcotine,  methyl-nornarco- 
tine,  and  nornarcotine  (Matthiessen  a.  Foster, 
C.  J.  21,  257  ;  Matthiessen,  Pr.  17,  337  ;  Mat- 
thiessen a.  Wright,  Pr.  17,  340).  Distillation 
with  equal  volumes  of  H.SO,  and  water  gives 
MeHSOj  and  the  three  bodies  last  mentioned 
(Armstrong,  C.  J.  24,  56).— 3.  Boiling  dilute 
KOHAq  has  no  action,  but  potash-fusion  at 
200°-220°  yields  trimethylamine  and  other 
volatile  amines  (Hofmann,  A.  75,  367). — 4. 
Dilute  nitric  acid  at  50°  forms  meconin,  opianic 
acid,  liemipic  acid  and  cotarnine. — 5.  Distillation 
with  HGl  and  platinic  chloride  also  yields  opianic 
acid  and  cotarnine.  The  same  products  are 
formed  by  oxidation  with  H.SOj  and  MnO, 
(Wohler).— 6.  Water  at  140°  splits  it  up  into' 
meconin  and  hydrocotarnine  (Beckett  a.  Wright, 
C.  J.2S,  583).  Sodium-amalgam  gives  the  same 
products. — 7.  Iodine  acting  on  an  alcoholic 
solution  of  narcotine  forms  tarconine  methylo- 
periodide  and  iodo-tarconine  methylo-periodide 
(Jorgensen,  J.  pr.  [2]  2, 446  ;  Eoser,  A.  245,  317). 

Tests. — 1.  Gone.  H^SO^  forms  a  yellow  liquid 
which,  when  heated  becomes  orange-red  and 
finally  violet-red  (Husemann,  A.  128,  305).— 2. 
H^.SOj  containing  a  little  HNO.,  gives  a  reddish- 
yellow  colour.— 3.  Does  not  liberate  iodine  from 
iodic  acid.— 4.  Does  not  reduce  alkaline  K,,FeGys 
(Kieffer,  A.  103,  277).— 5.  Bromine  gradually 
added  to  a  boiling  solution  of  narcotine  in  dilute 
HGlAq  forms  a  rose-coloured  liquid,  the  colour 
being  destroyed  by  excess  of  bromine. — G. 
Potassio-mercimc  iodide  forms  a  yellowish-white 
pip.  (Groves,  C.  J.  11,  97).  Phosphomolybdic 
acid,  picric  acid,  potassium  sulphocyanide,  and 
auric  chloride  also  give  pps.  in  solutions  of  salts 
of  narcotine. — 7.  A  solution  of  potassium  chroni- 
ate  added  to  one  of  a  salt  of  narcotine,  ppts. 
free  narcotine  (Plugge,  Ar.  Ph.  [3]  25,  793). 
K.Gr.^O; ppts.  narcotine  bichromate. — 8.  Salts  of 
narcotine  require,  on  titration,  the  same  amount 
of  alkali  for  neutralisation  as  if  the  base  were 
absent  (Plugge,  Ar.  Ph.  [3]  25,  45).— 9.  Chloride 
of  iodine  gives  a  curdy  yellowish  pp.  (Dittmar, 
B.  18,  1612). 

Salts.— B'H CI.  Needles,  v.  sol.  water. 
[a]n  =  —47°  to  —50°  in  a  2  p.c  solution  contain- 
ing excess  of  HCl.  [a]o= -104-5°  in  a  2  p.c. 
solution  in  80  p.c.  alcohol  containing  excess  (1 
mol.)  of  HCl  (Hesse,  A.  176,  192).- B'HCl  aq 
(Dott,  J.  1884,  1389).  — B'jHCl  (Beckett  a. 
Wright,  C.  J.  29,  164).  -B',HC1.— B'sHCl  (B.  a. 
W.). — Mercurico-chloride  :  white  pp.  (Hin- 
terberger,  A.  82,311).— B'-.H^PtCl,  yellow  crystal- 
line pp.  (Blyth).  Decomposed  by  boiling  water 
(De  Coninck,  Bl.  [2]  45,  131).— B',H.,PtGli  2a(i 
(Hesse).— B'.,H,SO,  4aq  (Dott).— B'.,H,Gr,0,.  — 
B'HIj :  shining  laminK,  converted  by  boiling 
alcohol  into  tarconine  periodide  CjoHuNOaHI, 
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Jorf;enscn,  B.  2,  400).— B'^HOAc  aq :  needles 
(Uutt).  —  liinoxalate:  v.  e.  sol.  water.  — 
Cyan  urate  D'HiOjC^Nj  l^,aq  ;  needles  [c.  175°], 
V.  b1.  sol.  water  (Glaus,  J.pr.  [2]  38,  229). 

Mcthylo-chlorido  B'MeCl.  Formed  by 
heating  narcotine  with  Mel  and  decomposing 
the  viscid  B'Mel  with  AgCl  (Roser,  A.  247,  IGS). 
(iroups  of  needles,  v.  sol.  w^'ter  and  alcohol. 
Yields  >|/-narceine  {v.  infra)  on  distillation  with 
aqueous  NaOH.-B'.,Me.,PtCL. 

Ethijlo-iodide  B'Etl  (How,  A.  92,  327). 

Oil. 

Eth  ijlo-chloride  xB'EtCl.  Yields -Iz-me- 
thyl-narceine  [173°]  on  treatment  with  NaOlIAq. 
— B',,Et,PtCl„. 

Mornarcotine  C|,,H,,NO;.  Obtained  by  heat- 
ing narcotine  with  fuming  HIAq  (Matthiessen  a. 
Wright,  17,  340).  White  amorphous  mass, 
turning  brown  in  air.  Almost  insol.  water, 
insol.  alcohol  and  ether.  A  concentrated  solu- 
tion of  its  hydrochloride  is  ppd.  by  HCl  and 
also  by  water.  The  hydrochloride  is  tasteless, 
and  its  solution  gives  with  KOH,  Na^CO,,  and 
NH3  pps.  soluble  in  excess,  and  with  platiuic 
chloride  a  yellow  pp.,  quickly  turning  brown. 

Methyl  derivative  C_,.,H|,,NO,.  Formed 
by  heating  narcotine  with  HClAq  for  some  days. 
White  amorphous  mass,  almost  insol.  water, 
insol.  alcohol  and  ether.  Its  solution  in  cone. 
HClA(i  is  ppd.  by  water.  Astringent  taste.  The 
platinochloride  is  a  yellow  pp.,  slowly  turning 
brown.  The  ppd.  base  is  soluble  in  excess  of 
NH.,Aqand  Na,CO,Aq  but  si.  sol.  KOPIAq. 

Di-methy  I  -  (Icr  ivaliv  c  C^iHj|NO;. 
Formed  by  heating  narcotine  with  HGIAq  for 
2  hours  or  with  diluted  H.SOj  at  100°.  White 
amorphous  mass,  almost  insol.  water,  v.  sol. 
alcohol,  si.  sol.  ether.  Its  solution  in  HClAq  is 
jipd.  by  water.  Its  hydrochloride  tastes  bitter. 
The  platinochloride  is  a  yellow  pp.  The  ppd. 
base  is  insol.  Na.CO^Aq,  si.  sol.  NH^jAq,  sol. 
KOHAq. 

vf-Narceine  C,;,H,.,N08.  [c.  175°].  FoiTncd 
by  boiling  narcotine  with  INIel,  decomposing  the 
resulting  methylo-iodide  by  AgCl,  adding  an 
equivalent  amount  of  NaOH,  and  distilling  with 
steam  (Roser,  A.  247,  1G9).  Slender  white 
needles  (containing  3aq),  v.  sol.  alcohol  and  hot 
water,  si.  sol.  cold  water,  insol.  ether.  Dissolves 
in  aqueous  KOH  and  NH  „  but  is  reppd.  by  COo. 
Inactive  to  light.  Coloured  blue  by  iodine. 
Cone.  H._.SO|  forms  a  brownish-yellow  solution, 
turned  dirty-violet  on  heating.  Chlorine-water 
followed  by  ammonia  gives  a  red  colour.  Ac- 
cording to  Roser,  this  body  is  probably  identical 
with  narceine. — B'.,H .SO,  2aq  :  tufts  of  needles. 
~B'HC13aq.— B',H,rtCl,.  [198°].  Thin  needles, 
insol.  water. — Aurochloride  :  [130°];  yel- 
lowish-red needles. — Mercury  double  salt 
[123°]. 

i;<-Methyl-narceine  C.,,H_,XO,.  ^-Homo-nar- 
cc'ine.  [173°].  Formed  by  passing  steam  through 
a  mixture  of  narcotine  ethylo-chloride  and 
aqueous  NaOH  (Roser,  A.  247,  173).  White 
needles  (containing  3aq),  v.  sol.  water  and  alco- 
hol, insol.  ether.  Gives  a  blue  colour  with 
iodine.  The  hydrochloride  and  sulphate 
are  v.  sol.  water.— B'.,H.PlCP  2aq  :  small  yellow 
needles. 

Ttropiammon  C,„H,,„XO,.,.  A  crystalline 
compound,  insol.  water,  found  among  the  pio- 


'  ducts  of  the  action  of  dilute  HNO,  on  narcotine 
(Anderson).  It  forms  a  crimson  solution  in 
H.^SO,,  and  yields  NH^  and  opiauic  acid  ou 
boiling  with  potash. 

Cotarnine  C|.,H,3N04  i.c. 
[g:!:-!  :5jciI,<^Q^C„n(OJre)(CnO).Cir^.Cn,.NniIo 

(Roser,  A.  254,  354).  [133°]. 

Formalioii. — 1.  By  the  oxidation  of  narco- 
tine by  MnO.,  and  H.^SO,  (Wohler,  A.  50,  )9; 
Matthiessen  a.  Foster,  Pr.  11,  55;  Beckett  a. 
Wright,  C.  J.  28,  575)  ;  by  platinic  chloride 
(Blyth,  Mem.  C.  J.  2,  l(i8),  by  dilute  nitric  acid 
(Anderson,  C.  J.  5,  2G6 ;  A.  80,  190)  or  by 
K,Gr,0,  (M.  a.  F.).— 2.  By  the  oxidation  of 
hydrocotarnine  (Beckett  a.  Wright,  C.  J.  28, 
580). 

Properties. — Colourless  needles,  si.  sol.  water, 
V.  sol.  alcohol  and  ether.  Decomposed  on  fu- 
sion. A  solution  of  its  hydrochloride  is  neither 
l^pd.  by  HGl  nor  by  water.  Its  salts  taste  bitter. 
The  freshly  ppd.  base  dissolves  in  excess  of 
aqueous  NH^  and  Na.GO;,,  but  is  v.  si.  sol. 
KOHAq.  Decomposes  on  fusion.  Cotarnine  is 
not  poisonous. 

lieactioHS. — 1.  Nitric  acid  forms  a  red  solu- 
tion and,  on  heating,  oxidises  it  to  apophyllenic 
and  oxalic  acids. — 2.  Aqueous  HCl.  HI,  or 
H,SO,  at  140°  yields  MeCl,  Mel,  or  MeHSO, 
j  and  cotarnamic  acid. — 3.  Zinc  and  dilute  HGIA(i 
yield  hydrocotarnine. — 4.  Bromine-ivater  forms 
C,,H„Br,NO,  (Wright,  C.  J.  32,  533).  Bromine 
water  added  to  a  solution  of  cotarnine  hydro- 
chloride forms  C|.,H|„Br3N0,HBr,  a  crvstalline 
pp.  [190°-200°]  (Von  Gerichten,  B.  14,  311). 

Salts. — B'HC12Aaq:  long  silky  crystals 
(Blyth). — B'.JLStCl,^:  lemon-yellow  crystalline 
pp.,  or  dark-red  six-sided  prisms. — B'HClHgCl.^: 
pale-yellow  pp. — B'HBr2aq. — B'HI :  yellow 
needles,  si.  sol.  cold  water  and  alcohol  (Roser, 
A.  249,  150).— B'HIa.  [142°]  (JOrgensen,  J.jjr. 
[2]  2,  455). 

Benzoyl    derivative    C|.,H|  ,BzNO,  J,aq. 

i  [123°].  Formed  by  shaking  cotarnine  with 
BzCl  and  dilute  Na'OHAq  (Roser,  A.  254,  335). 

'  Long  needles,  insol.  water,  v.  e.  sol.  hot  alcohol. 

i  Oxim  C,,H,NO,(NOH).  [108°].  Prisms, 
insol.  water,  m.  sol.  alcohol,  sol.  alkalis. — 
B'HCl :  small  yellow  needles,  v.  sol.  water,  m. 
sol.  alcohol. —B'.,H._,PtCl6 :  yellow  crystalline  pp. 
decomposed  by  boiling  water. 

O.vim  of  the  benzoyl  derivative 
C,HA(CH:NOH).C,H,.NMcBz.  [100°]. 
Formed  by  warming  benzoyl-cotarnine  with  al- 
coholic hydroxylaniine  hydrochloride.  Small 
pointed  crystals,  insol.  water  and  ether,  v.  sol. 
alcohol,  sol.  NaOHAq. 
Methyl-cotarnine 

Methylo-iodide  CnHnOiNMeJ.  Formed 
by  w-arming  cotarnine  with  Mel  (Roser).  Yellow 
needles,  si.  sol.  cold  water  and  alcohol.  De- 
composed by  boiling  NaOHAq  into  cotarnono 
and  NMcj. 

Methylo-chloridc  C,,H,,0,NMe,Cl  3aq. 
Formed  from  the  iodide  and  AgCl.  Crystals 
(from  water).  On  warming  with  alcoholic  hy- 
droxvlaminc  hydrochloride  at  100°  it  yields 
C,,H:„ClN.A2aq  or  C,HP3(CN).C,H,NMe,Cl 
a  crystalline  body,  v.  sol.  water,  converted  by 
hot  NaOHAq  into  NMc,  and  CJIsO,(CN).CH:ClI , 
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[IG  The  last  body  forms  a  dibromide  [140^]. 
(C,  H,,0,NMe,Cl),PtClj. 

Bromo-cotarnine  C,,,H,,BrNO^.  [100°]. 
Formed  by  treatiog  hydrocotarnine  hydrobrom- 
ide  with  bromine-water  (Wright,  C.  J.  32,  525). 
Crystals  (from  ether) ;  decomposing  at  100*^. 
Reduced  Ijy  zinc  and  HClAq  to  bromo-hydro- 
cotarnine  [78''].  —  B'HBr.  —  Crystals,  v.  sol. 
water.  Above  200°  it  melts,  gives  off  gases,  and 
forms  a  small  quantity  of  tarconine  hydro- 
bromide,  together  with  a  blue  substance 
C„„H|jN.^OJlBr  insoluble  in  alcohol. 

Cotarnone  C||H|(,Oj  i.e. 
CHO,C,HA-CH:CH,.  [78°].  Formed  by  warm- 
ing methyl-cotarnine  methylo-chloride  with 
aqueous  NaOH  (Roser,^.249, 163).  Plates  (from 
alcohol),  slightly  volatile  with  steam.  Insol. 
cold  water,  m.  sol.  alcohol,  ether,  and  HOAc. 

Oxim  C„H„0.,(CH:NOH).CH:CH,.  [132°]. 
Slender  needles  (from  dilute  alcohol). 

Cotarn-lactone  C,,H|(,Ou  i.e. 

CH<g>C,H(0Me)<C0-O— >.  [154°]. 

Formed  by  oxidising  cotarnone  with  KMnOj 
(Roser,  A.  254,  341).  Prisms,  si.  sol.  cold  alco- 
hol or  water.  Forms  with  baryta  the  salt 
Ba(G,,H,,0,)2  5aq. 

Acetyl  derivative  C|,H„AcOg.  [174°]. 

Benzoyl  derivative  CnHgBzO^.  [184°]. 

Cotarnic  acid  CidH^O,  i.e. 

CH,<Q>C,H(OMe)(CO,H),[2:3:5:6] .  [178°]. 

Formed  by  oxidising  cotarnone  or  cotarn-lao- 
tone  with  aqueous  KMnO.,  (Roser,  A.  249,  105; 
254,  345).  Plates.  Forms,  on  melting,  the  an- 
hydride C,„H,Oe  [1G2°].  On  heating  with  P 
and  HIAq  it  yields  gallic  acid.    HClAq  at  100° 

forms  CH.,<;^>C„H,(OMe)COJI  [210°]. 

Bromine  in  HOAc  produces   the  compound 

CH,<^>C,Br3(0Me)  [160°]. 

Salts. — KHA"2|aq:  needles,  v.  sol.  water. 
— BaA"  :  plates. — Ag.A". 

Hydrocotarnine  C,._,H|,N0.,  i.e. 

CH.<^>C,H(OMe)<^|-^^^^     [50°]   (H.) ; 

[55°]  (B.  a.  W.).  Occurs  in  opium  (Hesse, 
A.  Suppl.  8,  326).  Formed  by  reducing  co- 
tarnine  with  zinc  and  HClAq,  and,  together  with 
meconin,  by  the  action  of  zinc  and  HClAq  on 
uarcotine  (Beckett  a.  Wright,  C.  J.  28,  577).  It 
is  also  formed  in  small  quantity  (2  to  5  p.c.)  in 
the  preparation  of  opianic  acid  by  the  oxidation 
of  narcotine.  Monoclinic  prisms  (from  ether), 
V.  sol.  alcohol  and  benzene.  The  crystals  con- 
to.in  water  of  crystallisation  (iaq).  Cone.  H  SOj 
forms  a  yellow  solution,  changing  on  heating  to 
crimson  and,  finally,  to  a  dirty  violet  colour. 
Easily  oxidised  to  cotarnine.  Not  attacked  by 
Ac.p.  Bromine  added  to  a  solution  of  its  hy- 
drobromide  forms  C,,H,jBrNO.,  [78°  cor.],  which 
yields  the  crystalline  salts  Cj.^HijBrNOjHBr  and 
(C,.,H„BrNO,).,H.,PtCl„. 

Salts.— B'HCI  aq.-B'^H^PtCl^.— B'HI.  S. 
2  at  18°. -B'HBr  lUq. 

Ethylo-iodide  B'Etl.    White  micaceous 
plates,  si.  sol.  water.    Yields  (B'Et)^C03  4aq, 
B'EtCl  [100°],  both  crystalline,  and 
(B'EtC^PtClj. 


Acetyl-hydro30tarnine-acotic  acid  C,jH,,,N0j 
[201°].  Formed  by  boiling  cotarnine  (1  pt.)  with 
acetic  anhydride  (10  pts.)  for  1^  hours.  Small 
needles.  Sol.  alcohol  and  benzene,  si.  sol.  boil- 
ing water,  insol.  cold  water,  and  ether. —  A'Ag: 
white  pp. — A'.,Ca  :  very  soluble  small  needles. 

Ethyl  ether  A'Et :  [113°];  white  feathery 
needles  (Bowman,  B.  20,  2431). 

Oxy-hydrocotarnine  methylo-iodide 

PTT  ^Onp  TTmArp^/CH(OHl.NMe,I 
CH.<;Q>C,H(OMe)<;gy^  . 

Methyl  derivative 
C,H,0,:C3H^(0Me)NMe,,I.  [173°].  Formed  by 
the  action  of  Mel  in  the  cold  on  a  solution  of 
cotarnine  in  MeOH  (Roser,  A.  254,360).  Yellow 
needles,  v.  sol.  hot  water  and  alcohol.  Ppd. 
unchanged  by  adding  NaOH  to  its  warm  aqueous 
solution.  Boiling  with  water  and  Ag,0  expels 
NHMe.,.--(C|,H.,„N0jCl)„PtCl4 :  orange  pp. 

Ethyl  derivative  C„H„0,(0Et)NMe  J. 
[168°].  Formed  by  the  action  of  Mel  on  a  cold 
solution  of  cotarnine  in  EtOH.  Plates,  v.  e.  sol. 
water  and  alcohol. 

Isohutyl  derivative  C,3H|,03N(OEt)I. 
[120°].  Formed  from  cotarnine,  Blel,  and  iso- 
hutyl alcohol.    Plates  (from  water). 

Cotarnamic  acid  C|,H|,N03.  Formed  by 
heating  cotarnine  with  aqueous  HCl  at  140° 
(Matthiessen  a.  Foster,  A.  Suppl.  2,  379 ;  Ge- 
richten,  B.  14,  310).  Yields  apophyllenic  acid 
on  oxidation  by  dilute  HNO3.— CnHnNOjHCl  aq. 
White  needles,  si.  sol.  cold  water.  On  treatment 
with  nitrous  acid  or  on  exposure  to  air  its  solu- 
tion becomes  green,  with  red  fluorescence,  and 
exhibits  a  spectrum  resembling  that  of  chloro- 
phyll. 

Tarconine  CnHiNO.,.  Formed  by  heating 
bromo-cotarnine  hydrobromide  at  200°  (Wright, 
C.  J.  32,  535)  or  tarconine  methylo-chloride 
with  cone.  HClAq  for  4  hours  at  150°  (Roser,  A. 
245,  321).  Ppd.  from  solutions  of  its  salts  by 
KOH,  but  not  by  Na.,C03.  Its  hydrochloride 
heated  at  200°  forms' a  blue  base  Co„H,,N.,0„, 
forming  the  blue  salts  B'.,H.5Br3  and  B'jH^SOj.— 
Salts:  B'HCI  IJaq:  needles,  v.  e.  sol.  water 
and  alcohol.  — B'^H.^PtCl^ :  insol.  alcohol. 

Mcthylo-iodide  B'Mel.  Formed  by  the 
action  of  H  S  on  the  periodide  which  is  formed 
by  boiling  narcotine  in  alcoholic  solution  with 
iodine  and  some  HCl.  Tufts  of  yellow  needles 
(from  water  or  alcohol).— B'Melj.  [160°].  Red- 
dish-brown needles  (from  alcohol  or  HOAc). — 
B'Mel. .  ( Jorgensen) .  — B'MeBil^. 

Methylo-chloride  B'MeCl:  yellow 
needles.— (B'MeClV.PtCl., :  yellow  crystalline  pp., 
si.  sol.  water.— B'HAuCl,. 

Bromo-tarconine  C,,HiBriSr03  i.e. 

C,H,BrO.C,H3N<^g  >0.  [235°-238°].  Formed 

by  heating  the  hydrobromide  of  the  compound 
CpiHi^Br^NO^  (v.  Cotarnine,  Reaction  4)  with 
water  at  180°  (Wright ;  Gerichten,  A.  210,  84). 
Orange-red  needles  (containing  2aq),  becoming 
crimson  and  anhydrous  at  100°.  SI.  sol.  cold 
water,  insol.  ether.  Water  at  160°  splits  it  up 
into  cupronine  and  tarnine.  Cone.  HClAq  at 
120°  forms  nartic  acid,  tarnine,  CO.^,  and  CO. 
Chromic  acid  mixture  yields  bromotorm  and 
apophyllenic  acid.  Bromine-water  added  to  a 
solution  of  its  hydrochloride  yields  cuprine, 
bromo-apophyllenic  acid,  and  dibromo  ai302)hyl- 
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lin.  Distillation  over  socla-lime  yields  pyridine. 
— B'HCl  2aq  :  crystals,  si.  soL  cold  water. — 
B'Hliv  2aq. — B'.,H,PtCl^ :  needles  (from  hot  cone. 
HClAq). 

31  e  tJiylo-chloride  C||II„I!rNO,MoCl :  slen- 
der needles,  v.  e.  sol.  water,  m.  sol.  alcohol. — 
(B'MeCl),rtClj.— B'MeAuClj. 

Mcthylo-bromide  C,  ,H,BrN03MeBr. 
Formed  by  the  action  of  bromine-water  on  an 
aqueous  solution  of  tarconine  methylo-chloride, 
the  perbromide  fiist  formed  being  decomposed 
by  H.^S  (Koser,  A.  215,  324).  Long  needles  (con- 
taining aq),  changing  on  standing  to  flat  prisms. 
— B'Melir.,.  [1G5^].  Yellow  rectangular  plates 
(from  alcohol  or  HOAc). 

Methylo-ioclide  C|,H„BrNO;,MeI.  [204°]. 
Formed  from  bromo-tarconinc  and  Mel  (Gerich- 
ten,  A.  210,  170).  Yellow  needles,  sol.  water, 
insol.  ether.  Turns  brown  at  170°.  Boiling 
baryta-water  converts  it  into  formic  aldehyde 
and  methyl-bromo-tarconic  acid.  Moist  Ag.^O 
forms  the  hydroxide  crystallising  in  small  red 
needles. 

Ethylo-iodide  C,„H„BrNOjEtI.  [206°]. 
Formed  from  ethyl  iodide  and  bromo-tarconine. 
Yellow  needles.    Yields  (B'EtCl)  ,PtCl,. 

lodo-tarconine  C,|H„1N0.,.  Formed  by  heat- 
ing its  methylo-chloride  at  180'  (Roser, /I.  245, 
3U)).  Crystallises  from  water  in  yellowish-red 
needles  (containing  aq),  becoming  dark  red  on 
drying.— B'HCl  2a(i :  silky  yellow  needles,  v.  sol. 
water,  si.  sol.  HClAq. 

Methylo-chloride  C,,HJNO,MeCl  aq. 
Formed  from  the  methylo-iodide  and  AgCl. 
Yellowish-white  needles  (from  alcohol),  m.  sol. 
water. — (B'MeCl)  J'tCl,  :  needles,  si.  sol.  hot 
water.— B'MeAuCl  , :  needles  (from  hot  water). 

Mc  tJiylo- iodide  C|,HJNOjMeI.  Formed 
by  the  action  of  iodine  on  narcotine  in  alcoholic 
solution,  the  resulting  periodides  being  decom- 
posed by  H,S  (lloser,  A.  245,  317).  Yellow 
needles,  changing  on  standing  to  prisms  ;  al- 
most insol.  cold  water,  si.  sol.  hot  alcohol. — 
B'Mel,,.    [171''].    Needles,  si.  sol.  alcohol. 

Methyl-tarconic  acid  C,,H,,NO,,.  [244°]. 
Formed  from  the  aqueous  solution  obtained 
by  the  action  of  AgjO  and  water  on  tarconine 
nicthylo  -  chlofide  by  boiling  alone  or  with 
baryta  (Roser,  A.  245,  322 ;  254,  3136).  Not  a 
true  homologue  of  tarconic  acid.  Thin  yellow 
needles  (containing  2aq),  v.  sol.  hot  water, 
alcohol,  mineral  acids,  and  KOHAq,  insol. 
ammonia. — C|,H,,NO|HClaq:  white  prisms  or 
needles;  turns  yellow  on  drying  at  100°. — 
C,,H,,N(),,H.,SOj  3aq  :  white  prisms.  — 
(C„H,,NO,),JI,SO,Gaq  :  yellowish  crystals. 

Bromo  -  methyltarconic  acid  C||H|„BrNO,. 
[233"^].  Formed  by  boiling  bromo-tarconine 
methvlo-hydroxide with  baryta-water  (Gerichten, 
A.  210,  7'J;  Roser,  A.  245,  320).  The  ppd.  Ba 
salt  is  decomposed  by  H_,SO.|  or  IIOAc.  Yellow 
prisms  (containing  2aq),  insol.  cold  water  and 
ether,  si.  sol.  hot  alcohol.  Darkens  at  215°. 
Heated  with  cone.  HClAq  it  yields  MeCl,  HBr, 
and  tarconic  acid.  —  CuA',. — BaA'., :  yellow  pp. — 
(HA'HCl),PtCl,  :  needles; m.  sol.  dilute  HCl. 

Ethyl  -  bromo  -  tarconic  acid  C,oH,,BrNO;,. 
[225°].  Formed  by  the  action  of  baryta  on  bromo- 
tarconine  ethylo-iodide  (or  elhylo-hydroxide) 
(<iorichten,  A.  212,  182).  Yellow  needles  (con- 
taining 2  aq),  V.  si.  sol.  cold  water,  v.  sol.  alco- 
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hoi,  insol.  ether.  Its  aqueous  solution  is  neutral. 
Cone.  H.^SO,  forms  a  yellow  solution.  Cone. 
HClAq  converts  it,  on  heating,  into  EtCl,  HBr, 
and  tarconic  acid.— HA'HCl :  yellow  needles.— 
(HA'HCl),rtCl,.— Cu'A,,. 

Tarconic  acid  C|„11,N0,,.  Formed  by  heating 
bromo-methyl-tarconic  acid  with  cone.  HClAq 
at  155°  (Gerichten,  A.  212,  184).  Slender  yellow 
needles,  turning  brown  in  air.  Its  alkaline  solu- 
tion is  brown,  becoming  greenish-blue  on  stand- 
ing. It  reduces  AgNO.,  in  the  cold. — HA'HCl : 
prisms,  m.  sol.  hot  water,  insol.  cold  alcohol. 
FeCl,  colours  its  solution  red. 

Nartic  acid  C.^„Hu,N.,0,j.  Nartine.  Formed 
by  heating  bromo-tarconine  or  tarnine  with 
cone.  HClAq  at  130'  (Gerichten,  A.  212,  194; 
212,  170).  Yellow  needles,  decomposing  at  200° 
without  melting.  Turns  brown  in  air.  NaOH 
does  not  ppt.  it  from  acid  solutions.  Its  solution 
in  NaOHAq  turns  greenish-blue  when  exposed  to 
air.  Reduces  AgNO^.  KMnO^  oxidises  it  to  a 
pyridine  carboxylic  acid.  On  distillation  with 
soda-lime  it  yields  pyridine. — H„A"H.,C1.,.  [above 
275°].  Yellow  needles,  m.  sol.  water.- H,A"HC1: 
yellow  needles,  si.  sol.  water. 

Tarnine  C,,H,NO,.  [above  200°].  Formed 
by  heating  bromo-tarconine  with  water  at  130° 
(Gerichten).  Orange  needles  (containing  l',aq) 
ni.  sol.  hot  water  and  dilute  alcohol,  insol. 
ether — "B'HCl:  yellow  needles,  sol.  water. — ■ 
B'._,ILPtCl,j.    Decomposed  by  boiling  water. 

Cupronine  C,„H|^N,0,..  Formed,  together 
with  tarnine,  by  heating  bromo  tarconine  with 
water  at  140°  (Gerichten,  B.  14,  315 ;  A.  210, 
190  ).  Black  powder,  insol.  hot  water,  alcohol, 
and  ether.  Forms  a  brown  solution  in  a(jueou3 
NaOH  or  NaXO^,  Cone.  IPSO,  forms  a  magenta- 
red  solution,  changing  to  violet  on  dilution. 
Cone.  HClAq  does  the  same. — B'HCl  :  coppery 
needles. — B'HBr  :  bluish  -  green  needles  with 
coppery  lustre,  si.  sol.  water,  forming  a  bluo 
solution. 

Cuprine  C|,H,NO.,.  Formed  by  the  action 
of  bromine  on  a  solution  of  bromo-tarconine 
hydrobromide  (Gerichten,  A.  210,  89).  Minute 
blue  needles  with  coppery  lustre,  sol.  water  and 
alcohol,  insol.  ether.  Weak  base,  the  hydro- 
chloride crystallising  in  concentric  groups  of 
needles,  the  platinochloride  being  a  deep- 
blue  flocculent  pp. 

Apophyllenic  acid  is  the  mono-methyl  ether 

of  PyI;I1)INE   IiICAEP.OXYLIC  ACID. 

Di-bromo-apophyllin  v.  vol.  i.  p.  553. 

Oxy-narcotii:e  C„.,H.^.,NOs.  Crystals  which 
remain  undissolved  in  the  proGess  of  purifying 
narceine  (Beckett  a.  Wriglit,  C.  J.  29,  461). 
Small  crystals  (from  alcohol),  v.  si.  sol.  water 
and  alcohol,  insol.  ether,  nearly  insol.  benzene 
and  chloroform.  Ppd.  from  solutions  of  its  salts 
by  NaOH  and  NaXO.,,  but  redissolved  in  excess. 
Oxidised  by  FeCl,  to  hemipic  acid  and  cotarnine. — 
B'HCl  2aq  :  crystals.— B'.,H..PtCl„. 

NARINGIN  C.,,H,„0,,.  Aurantiin.  Hcspcr- 
idine.  [171°].  S". -33  in  the  cold.  [a]D=  -  84-5 
in  aqueous  solution  ;  —  87'6  in  alcoholic  solution 
(W.)  ;  [a]j=  -64-6  (H.).  Occurs  in  the  flowers 
and  other  parts  of  Citrus  decumana.  The  dry 
orange-blossoms  contain  about  2  p.c.  It  crystal- 
lises on  cooling  from  the  liquor  left  in  the  still 
after  distilling  over  the  oils  with  steam  (Hoff.- 
mann,  Ar.  Fh.  [3]  14,  139;  Will,  B.  l^i,  1311 ; 
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20,  295).  White  ci^stals  (containing  4aq),  nearly 
insol.  cold  water,  sol.  alcohol,  insol.  ether.  Has 
a  very  bitter  taste.  Split  np  by  dilute  H.^SO, 
(3p.c.)  at  95°  quantitatively  into  naringenin  and 
isodulcite.  It  dissolves  in  alkalis  with  a  yellowish- 
red  colouration.  Ferric  salts  produce  a  brownish- 
red  colouration  with  dilute  aqueous  solutions. 
By  sodium-amalgam  it  is  converted  into  a 
colouring  matter  which  dissolves  in  alcohol  with 
a  red  colour  and  bluish  fluorescence. 

Naringenin  C,  Hi  .O,  probably 
[4:1]  C,H^(0H).CH':CH.C0.0.C„H3(0H)2  [1:3:5]. 
[248°].  Formed,  together  with  isodulcite,  by 
heating  naringin  with  dilute  (2-3  p.c.)  H._,SOj  on 
the  water-bath.  Glistening  colourless,  tasteless, 
and  odourless  crystals.  V.  sol.  alcohol,  ether,  and 
benzene.  Dissolves  in  alkaline  hydrates  form- 
ing yellow  solutions,  and  is  reprecipitated  by 
COj.  Ferric  salts  give  a  brown-red  colouration.  By 
sodium-amalgam  it  is  converted  into  a  colouring 
matter  which  dissolves  in  alcohol  with  a  red 
colour  and  bluish  fluorescence.  By  boiling  with 
concentrated  aqueous  NaOH  it  is  decomposed 
into  phloroglucin  and  p-coumaric  acid  (Will,  B. 
18,  1322;  20,297). 

Naringenic  acid  is  ^-Coumaric  acid. 

NARTIC  ACID  v.  Nakcoiins. 

NATALOIN  V.  Aloin. 

NEODYMIUM.  The  name  given  by  Auer 
von  Welsbach  to  that  constituent  of  didymium 
which  yields  rose-coloured  salts  (v.  Didymium, 
vol.  ii.  p.  383;  cf.  Metals,  rare,  this  vol.  p.  240). 

NEOSSIDINE  V.  Froteids,  Ai^pendix  G. 

NEOSSINE  V.  Proteids,  Appendix  C. 

NERIODOREIN.  A  bitter  yellow  powder, 
extracted  by  alcohol  from  the  bark  and  wood  of 
Nerium  odorum,  an  Indian  plant  prescribed  for 
leprosy  (Greenish,  Ph.  [3]  11,  873).  It  is  sol. 
water,  insol.  chloroform.  Its  solution  is  ppd. 
by  tannin  and  by  ammoniacal  lead  acetate,  and 
reduces  Fehling's  solution. 

Neriodorin.  A  bitter  resin,  accompanying 
the  preceding  body,  si.  sol.  water  and  alcohol,  v. 
sol.  CHCl.,. 

NEURIDINE  C.H.jN^.  A  product  of  the 
putrefaction  of  flesh,  appearing  on  the  second 
day  and  disappearing  about  the  fourth  day 
(Brieger,  B.  1(5,  1187,  1405;  Bocklisch,  B.  18, 
86  ;  Gautier,  Bl.  [2]  48,  12).  It  also  occurs  in 
fresh  human  brain  (Brieger,  J.  Th.  1884,  92). 
Gelatinous  mass  with  disgusting  smell,  v.  e.  sol. 
water,  insol.  alcohol  and  ether.  Very  poisonous 
(G.).  Its  solution  is  ppd.  by  HgCl,  and  by  lead 
acetate.  Yields  di-  and  tri-  methylamine  on 
boiling  with  NaOHAq. — ;  needles,  v. 
sol.  water,  insol.  alcohol  and  ether. — B"H.,PtClj. 

NEUKINE  GHjsNOji.e. 
CH,(0H).CH,.NMe30H.    Choline.  Di-methyl- 
oxy-ethyl-amine  mcihijlo-hijdroxide.  Tri-methyl- 
oxcthyl-ammonimn  hydroxide.  Sincalitie. 

Occurrence. — In  cotton  seeds  (Bohm,  J.pr. 
[2]  30,  37)  ;  in  putrefying  flesh  (Gautier,  Bl.  [2] 
48,  13) ;  in  germinating  pumpkin  sprouts  (E. 
Schulze,  H.  11,  305) ;  in  the  seeds  of  Trigonella 
Foenum-gracum  (Jahns,  B.  18,  2518) ;  in  the 
seeds  of  vetch,  Vicia  saliva  (Schulze,  B.  22, 
1827) ;  in  hops  and  beer  (Griess  a.  Harrow,  G.  J. 
47, 2  18  ;  B.  18,  717) ;  in  areca  nuts  (Jahns,  B. 
%i,  2972) ;  in  the  fly  agaric  (Harnack,  J.  1876, 
803) ;  in  herring  biine  (Bocklisch,  B.  18, 1923) ; 


'  in  ergot  of  rye  (Brieger,  H.  11,  184)  ;  and  in' 
beet-root  juice  (Lippmann,  B.  20,  3201). 

Formation. — 1.  By  boiling  the  bile  of  pigs 
or  oxen  with  baryta  (Strecker,  C.  B.  52,  1270  ; 
A.  123,  353 ;  Dybkowsky,  J.  pr.  100,  103  ; 
Hiifner,  pr.  [2]  19,  302).— 2.  By  boiling  ox- 
brain  with  baryta  (Liebreich,  4.134,29  ;  Baeyer, 
A.  140,  306).— 3.  By  extracting  yolk  of  egg  with 
ether  and  alcohol,  evaporating  the  extract,  and 
boiling  the  residue  with  baryta  (DiaconoB,  J. 
1867,  776  ;  1868,  730).  In  this  preparation  two 
similar  bases  occur,  containing  34  and  32  p.c.  Pt 
in  their  platinochlorides  (Hundeshagen,  /.  pr. 
[2]  28,  247).— 4.  Together  with  glycero-phos- 
phoric  acid,  oleic,  and  palmitic  acids  by  the 
action  of  alkalis  on  lecithin  (Liebreich  ;  Gobley, 
G.  R.  70,  1297  ;  Bokay,  H.  1,  157  ;  12,  148).— 
6.  Together  with  sinapic  acid  and  barium  sulpho- 
cyanide,  by  heating  sinapine  sulphocyanide  with 
baryta-water  (Glaus  a.  Kees6,  Z.  [2]  4,  46). 

Syntheses. — 1.  By  heating  trimethylamine 
(5  g.)  with  glycolic  chlorhydrin  (10  g.)  at  100°  ; 
the  resulting  chloride  HO.CH,.CH..NMe,Cl  being 
decomposed  by  moist  Ag,0  (Wurtz,  C.  R.  65, 
1015;  68,  1434;  A.  SuppL  6,  116).— 2.  By  the 
union  of  ethylene  oxide  with  trimethylamine 
{Wurtz,  A.  Suppl.  6,  201). 

Properties.  — &ixorvg\y  alkaline  syrup,  decom- 
posed on  boiling  in  concentrated  aqueous  solu- 
tion into  glycol  and  trimethylamine.  Cone. 
HIAq  and  P  at  140°  forms  C.H  J.NMe.I.  Weaker 
HIAq  yields  C^HJ.NjMe^Cl".  Yields  muscarine 
and  betaine  on  oxidation.    Not  poisonous. 

Salts.— C,Hj(0H)NMe3Cl.  Dimorphous : 
usually  as  long  needles,  sometimes  in  thin  tri- 
metric  plates.— (C.,H^(0H)NMe3Cl),PtCl,.  Tri- 
morphous  :  orange  prisms  (from  warm  saturated 
solution),  reddish-brown  trimetric  tablets  from 
a  cold  saturated  solution,  or  regular  octahedra 
from  a  solution  containing  15  p.c.  of  alcohol. 
The  first  and  third  forms  left  in  contact  with 
their  mother  liquid  change  into  the  second 
form  (Hundeshagen,  J.  pr.  [2]  28,  245).— 
(C„Hj(OH)N]\Ie3Cl)AuCl3 :  yellow  needles,  si.  sol. 
cold  water.— G2H,(OH)NMe3l.  Formed  from 
C2Hj(0H)NiVIe,,  and  Mel  (Knorr,  B.  22,  1116). 

Acetyl  derivative  of  the  chloride 
C.,H,(0Ac).NMe,,Cl.-C,H„NO.,ClAuCl,:  nodules. 

NEURO-KERATIN  v.  Proteids,  Appendix  C. 

NICKEL.  At.  w.  58-6.  Mol.  w.  unknown, 
as  element  has  not  been  gasified,  [c.  1400°- 
1420°]  (Schertel,  N.  22,  543) ;  [c.  1450°]  (Pictet, 
G.  R.  88,  1317).  S.G.  8-97  to  9-20  (Eammels- 
berg,  J.  2,  282  ;  for  other  values  v.  Clarke's 
Table  of  Specific  Gravities  [new  ed.],  12).  S.H. 
14°  to  97°  -10910  (Regnault,  A.  Ch.  [3]  63,  1). 
V(  =  V„  (1  +  3  X  •00001279<)  t  =  40°  (Fizeau,  C.  R. 
68,  1125).  E.G.  at  0°  (Hg  at  0°  =  1)  7-374 
(Matthiessen  a.  Vogt,  P.  M.  [4]  20,  242).  S.V.S. 
c.  6-5.  H.C.  [Ni-,  0*,3H-'0]  =  120,380  {Th.  3,  307). 
For  spectrum  of  Ni  (ultra-violet)  v.  Liveing  a. 
Dewar,  Pr.  43,  430. 

Occurrence. — In  some  meteorites,  from  3  to 
8  p.c.  associated  with  -2  to  1  p.c.  of  Co.  In  the 
sun's  atmosphere  (Cornu,  G.  R.  86,  983).  Ni 
has  been  found,  to  the  extent  of  '75  p.c,  in  a  Pt 
ore  from  the  Ural  (Terrell,  G.  B.  82,  1116). 
Chiefly  as  copper-nickel  Ni.^s,,  white-nickel 
NiAs.,,  and  Mg-Ni  silicate,  garnierite.  Ni  anti- 
monide,  arsenate,  oxide,  sulphide,  carbonate,  &c., 
also  occur,  chiefly  in  combination  with  com- 


NICKEL. 


499 


j^ounds  of  Co,  Fc,  Sb,  and  Bi.  Ni  compounds 
are  always  present  in  Co  ores,  and  Co  is  almost 
invariably  a  constituent  of  Ni  ores.  Ni  com- 
pounds have  been  ]<no\vn  to  the  Chinese  for  cen- 
turies ;  Ni  forms  a  constituent  of  Chinese  armour. 
Copper-nickel  was  known  to  the  German  miners 
in  the  Middle  Ages  ;  having  in  vain  attempted 
to  extract  Cu  from  this  mineral,  they  gave  it 
the  name  of  kupfcr-nickcl,  or  false  copper.  In 
1751  Cronstcdt  showed  the  mineral  to  contain  a 
special  metal,  to  which  he  gave  the  name  of 
nickel.  The  metal  was  obtained  in  impure  con- 
dition by  Cronstedt,  and  examined  by  Bergraann, 
Richter,  and  others.  Fleitmann  prepared  larger 
quantities  of  Ni,  and  applied  it  to  coat  iron  and 
steel.  Bottger,  c.  1840,  introduced  the  practice 
of  electro-nickel-plating ;  this  application  of  Ni 
has  become  an  important  trade  since  c.  18G9. 

Formation. — Copper  nickel,  or  spriss  (a  by- 
product in  the  production  of  smalt),  is  powdered 
and  roasted  (to  remove  As  and  oxidise  Ni),  again 
roasted  with  charcoal,  dissolved  in  HNO^Aq, 
saturated  with  H.S,  and  the  filtrate  is  ppd.  by 
Na_,CO.|;  the  Ni  is  separated  from  the  Fe  and  Co 
in  the  pp.  by  different  processes  (v.  rrcparation); 
the  Ni  is  ppd.  by  alkali  as  Ni0..rH,_,0,  the  pp. 
is  dehydrated  by  heat,  and  reduced  by  C  or  in 
H.  An  ammoniacal  solution  of  Ni-NH,  sul- 
phate is  sometimes  decomposed  by  electrolj'sis. 

Preparation. — A  salt  of  Ni,  tolerably  free 
from  Co,  is  obtained  by  such  a  method  as  the 
following  from  arsenical  Ni  sulphide,  or  spciss  ; 
speiss  is  a  deposit  formed  in  the  pots  in  which 
roasted  Co  arsenide,  mixed  with  copper-nickel, 
is  fused  with  K^CO,,  and  quartz,  in  the  prepara- 
tion of  smalt.  The  roasted  ore,  or  spciss,  is 
fused  with  chalk  and  fluorspar  ;  the  slag  being 
poured  off,  the  metal  is  powdered  and  roasted 
for  a  long  time  in  a  reverberatory  furnace  till 
fumes  of  As.p^  cease  to  come  off ;  the  product 
is  dissolved  in  HCIAq,  the  solution  is  diluted, 
bleaching  powder  is  added  to  oxidise  the  Fe 
salts,  and  milk  of  lime  to  ppt.  Fe.^O,  with  As 
oxide;  the  filtrate  is  aoidilied  and  ppd.  by  H^S, 
the  liltrate  from  this  pp.  is  heated  with  bleach- 
ing powder  to  ppt.  Co  oxide,  and  the  Ni  remain- 
ing in  solution  is  ppd.  as  oxide  by  milk  of  lime 
(Louyet,  J.  Ph.  [3]  1.5,  20i  ;  for  other  methods 
V.  Wagner,  Berg  laul  Ililttenm.  Zeit.  1870.  134  ; 
Gilchrist,  B.  10,  204  ;  Donath,  D.  P.  J".  230,  327; 
Wiihler,  P.  G,  227  ;  Cloez,      1857.  619  ;  v.  also 
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Impure  Ni  may  be  purified  by  dissolving  in 
IICl.Vii  with  addition  of  HNO3,  evaporating  to 
dryness,  dissolving  in  water,  acidulating  with 
HCl.\q,  boiling  with  excess  of  NaliSO  ,  (to  reduce 
A3.O.  to  As  O,),  saturating  the  warm  liquid  with 
H  S  (after  SO.  is  all  removed),  filtering  after  12 
hours  or  so,  evaporating  the  filtrate  to  dryness, 
dissolving  the  residue  in  water,  filtering,  treating 
the  filtrate  with  CI  and  then  ppg.  Fe  and  Co  by 
liaCOj,  removing  excess  of  Ba  by  dilute  H_SO,Aq, 
filtering,  and  ppg.  Ni  as  carbonate  by  Na.COj 
(Clocz,  J.  1857.  019).  After  ppg.  As,  Cu,  Sb,"Pb, 
and  ]5i  by  II  S,  the  filtrate  may  be  much  concen- 
trated and  Ni  ppd.  as  oxalate,  by  addition  of 
oxalic  acid  (DeviUo,  A.  Ch.  [3]  4G,  82).  Winkler 
(Z'V.  G,  18)  boils  a  solution  of  commercial  NiCOj 
with  NaClO  till  all  Co  is  ppd.,  this  occurs  only 
when  a  large  quantity  of  Ni  is  also  thrown  down ; 
be  fillers,  ppts.  by  II^S,  boils  the  filtrate,  and 


pptc.  NiCO.,  by  addition  of  Na.CO,,.  Co  is  the 
most  difficult  impurity  to  separate  from  Ni  sails; 
the  most  effectual  method  is  to  dissolve  in 
HNOaAq,  concentrate,  neutralise  by  KOlIAq, 
mix  with  KNO.Aq,  strongly  acidify  with  acetic 
acid,  and  allow  to  stand  for  a  few  days,  when 
the  Co  is  completely  ppd.  as  Co-K  nitrite,  and 
the  filtrate  contains  the  Ni  [cf.  Zimmermann,  A. 
232,  324). 

Ni  is  obtained  from  NiCO,  (or  NiO.IFO  ppd. 
from  solutions  by  KOHAq)  by  washing  thoroughly, 
spreading  out  to  dry,  heating  till  C0,_,  is  all  re- 
moved, and  then  reducing  by  H,  at  c.  270  (Miil- 
ler,  P.  13G,  51),  or  by  heating  with  C  ;  the  latter 
method  is  conducted  by  making  the  NiO  into  a 
paste  with  oil,  placing  this  in  a  crucible  lined 
with  charcoal,  and  heating  in  a  powerful  air-  or 
blast-furnace. 

NiCOj  may  be  dissolved  in  HCIAq,  the  solu- 
tion evaporated  to  dryness,  the  residue  of  NiCl._, 
thoroughly  dehydrated,  then  sublimed  in  a  porce- 
lain tube  in  a  stream  of  CI,  and  finally  reduced 
by  heating  in  H  (Winkler,  Fr.  6,  18). 

NiC^O,  yields  Ni  when  heated  out  of  contact 
with  air  ;  this  may  be  done  by  heating  under  a 
layer  of  pounded  glass  which  does  not  contain 
any  heavy  metal. 

Ni  is  also  obtained  by  electrolysing  solutions 
of  its  salts,  using  a  weak  current;  the  best  solu- 
tion to  use  seems  to  be  an  ammoniacal  one  of 
Ni-NHj  sulphate  {v.  Bccquerel,  C.  E.  55,  18  ; 
cf.  Zimmermann,  A.  232,  324), 

Properties. — A  very  lustrous  metal ;  white, 
with  a  slight  greyish-yellow  tinge.  Hard;  easily 
polished;  ductile,  malleable,  and  very  tenacious. 
By  heating  in  a  porcelain  oven,  crystals  of  Ni, 
apparently  regular,  have  been  obtained.  Slightly 
magnetic,  but  less  so  than  Fe  or  Co.  Ni  obtained 
by  reduction  of  NiO  by  charcoal  usually  contains 
a  little  C  ;  such  C-containing  Ni  is  softer  and 
less  malleable  than  the  purer  metal  (Boussin- 
gault,  Chcm.  Ind.  1878.  130).  As  obtained  by 
reducing  NiO  by  H,  or  by  heating  NiC^O„  Ni 
forms  a  greyish-black,  somewhat  porous,  pyro- 
phoric  powder.  As  obtained  by  reducing  NiCI,, 
in  H,  the  metal  forms  a  compact  sponge,  and 
also  lustrous  leaflets  (Winkler,  JV.  6,  18  ;  Gard, 
J.  1877.  2GG).  By  electrolysis  of  Ni  solutions 
by  a  very  weak  current,  Ni  is  obtained  as  co- 
herent, lustrous,  white  plates  (Beoquerel,  C.  P. 
55,  18).  After  fusion  of  large  quantities  of  Ni, 
the  metal  becomes  porous  and  crystalline,  and 
loses  its  ductility  ;  this  is  probably  due  to  absorp- 
tion of  gases,  and  may  bo  prevented  by  adding 
^  p.c.  of  Mg  (Fleitmann,  B.  12,  454). 

Ni  shows  ijassivitij,  i.e.  under  certain  condi- 
tions it  is  unacted  on  by  HNO,Aq.  According 
to  Saint-Edme  {C.  R.  100,  1079),  commercial 
sheet  Ni  is  passive  in  ordinary  HNO.,Aq,  and 
passive  Ni  remains  passive  when  heated  to  bright 
redness  in  H,  whereas  Fo  loses  its  passivity  (cf. 
Passivity  of  iron,  under  Iron,  this  vol.  p.  52). 

Ni  is  a  metallic  element.  The  oxides  are 
basic,  or  react  as  peroxides;  NiO  forms  a  scries 
of  corresponding  salts;  Ni^O^  probably  forms 
salts  by  reacting  with  acids,  but  these  salts  are 
reduced  very  easily  to  salts  of  NiO.  Ni  is  closely 
related  in  its  chemical  properties  to  Co  ;  it  is 
classed  with  Co  and  Fe,  and  also  shows  analo- 
gies with  Mn  ;  v.  Iron  group  of  elements,  this 
vol.  p.  G5.    No  Ni  salts  are  known  correspoud- 
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ing  with  the  cobalto-  antl  cobalti-cyanides, 
M|CoCyi;and  M,,CoCy„ ;  nor  are  nlckel-ammonio- 
bases  known  analogous  with  the  cobaltamines, 
although  some  Ni  compounds,  e.g.  the  haloid 
compounds,  combine  with  NH^.  The  ultra- 
violet spectra  of  Ni  and  Co  do  not  exhibit  much 
analogy  (v.  Liveing  a.  Dewar,  Pr.  43,  430). 

The  at.  w.  of  Ni  has  been  determined  (1)  by 
1  educing  NiO  in  H  (Erdmann  a.  Marchand,  A. 
82,  70  ;  Kussell,  C.  J.  [2]  1,  51) ;  (2)  by  analysing 
Ni  oxalate  (Schneider,  P.  101,387;  107,005; 
130,  303)  ;  by  determining  CI  in  NiCl,  (Dumas, 

A.  Ch.  [3]  55,  149)  ;  (3)  by  ppg.  NiSO,Aq  by 
15aCl,Aq  (Sommaruga,  W.  A.  B.  54  [2]  57)  ;  (4) 
by  the  reaction  of  AuCl,Aq  on  Ni,  and  deter- 
mining the  Au  ppi.  (Winkler,  Fr.  6,  22 ;  cf. 
Kriiss  a.  Schmidt,  B.  22,  11 ;  but  v.  also  Winkler, 

B.  22,  890)  ;  (5)  by  decomposiag  hy  heat  stvych- 
nine-Ni  cyanide  and  brucine-Ni  cyanide  (Lee, 

C.  N.  24,  237) ;  (6)  by  dissolving  Ni  in  HClAq, 
and  measuring  H  evolved  (Eussell,  C.  J.  [2]  7, 
294) ;  (7)  by  determining  S.H.  of  Ni,  the  result 
obtained  shows  that  58'C,  and  not  a  multiple  of 
this  number,  is  the  at.  w. ;  this  result  has  been 
confirmed  recently  ;  (8)  by  determining  V.D.  of 
gaseous  Ni(CO),  (Mond,  Langer,  a.  Quincke,  C.  J. 
57,  749). 

Alleged  decomposition  of  nickel. — Kriiss  a. 
Schmidt  (B.  22,  11)  found  that  by  repeatedly 
treatingNiS,  prepared  from  the  ordinary  sulphate, 
with  NH|  sulphide,  until  the  latter  was  no  longer 
coloured  brown,  a  bright-yellow  residue  was  ob- 
tained ;  from  this  residue  they  prepared  various 
salts,  which  they  regarded  as  compounds  of  a 
new  metal,  and  finally  they  obtained  the  sup- 
posed new  metal  by  electrolysing  an  aqueous 
solution  of  the  chloride,  and  also  by  reducing 
the  dichloride  in  H.  Kriiss  a.  Schmidt  (B.  22, 
2020)  prepared  what  they  considered  to  be  pure 
Ni,  and  by  fractionally  ppg.  this  as  basic 
Ni-NH,  arsenite  they  obtained  two  diifereut 
substances,  one  having  an  at.  w.  56-58,  and  the 
other  an  at.  w.  61-100  ;  hence  they  concluded 
that  their  former  results  were  confirmed,  that  is, 
that  Ni  is  really  a  compound  or  a  mixture  of  two 
elements.  Considerable  doubt  was  thrown  on 
these  results  by  the  work  of  Winkler  on  the  re- 
action between  pure  AuClj  and  Ni  (B.  22,  890) ; 
and  Fleitmann's  experiments  on  large  quan- 
tities of  Ni  also  tend  to  show  that  Ni  has  not 
been  separated  into  unlike  parts  [Cliem.  Zcitung, 
13,  757). 

Reactions  and  Combinations. — 1.  Pieces  of 
Ni  do  not  oxidise  in  ordinary  air;  heated  in  air 
Ni  is  superficially  oxidised  to  NiO  ;  Ni  obtained 
by  reduction  of  NiO  at  low  temperatures  is  pyro- 
phoric— 2.  Ni  burns  to  NiO  when  heated  in 
oxygen. — 3.  By  heating  in  chlorine,  bromine,  or 
iodine,  NiCl^,  NiBr,_„  or  Nil,  is  produced.— 4. 
Heated  with  sulphur,  NiS  is  formed. — 5.  Ni 
combines  with  pJwspJiorus  when  the  elements 
are  heated  together.— 6.  Combines  with  arsenic 
in  several  proportions  (v.  Nickel,  arsenides  of, 
p.  501). — 7.  Absorbs,  and  probably  also  combines 
with,  carbon  {v.  Nickel,  carbides  of,  p.  501). — 
8.  Combines  with  carbon  monoxide  {v.  Nickel 
carbon-oxide,  p.  501). — 9.  By  reducing  NiO  in 
presence  of  SiOj,  Ni  is  obtained,  containing 
silicon  (v.  Nickel,  silicides  of,  p.  503). — 10. 
Steam  is  slowly  decomposed  by  Ni  at  red  heat, 
KiO  being  formed  (Regnault,  A,  Oh.  [3]  62,  352). 


11.  Nitric  acid  forms  Ni(N0.,)2,  but  Ni  is  passive 
in  cone.  HNO^Aq. — 12.  Sulphuric  and  hydro- 
chloric acids  react  very  slowly  with  Ni  (v.  Tissier, 
C.  R.  50,  106). — 13.  Aqueous  sulpMirous  acid 
is  decomposed  by  Ni  at  c.  200°,  with  production 
of  Ni.,Sj  (Geitner,  A.  139,  354).— 14.  Carboyi 
dioxide  is  reduced  to  CO  by  heating  with  Ni  to 
redness  (Bell,  C.  N.  23,  358).— 15.  Heated  in 
carbon  monoxide  to  350°-450',  C  is  deposited 
and  COj  produced  {v.  supra.  No.  8  ;  also  Nickel 
carbon-oxide,  p.  501). — 16.  Forms  alloys  with 
several  metals  {v.  Nickel,  alloys  of,  infra). — • 
17.  Occludes  about  165  times  its  volume  of  hy- 
drogen (Kaoult,  C.  R.  09,  826). 

Detection  and  Estimation. — Ni  compounds 
give  a  bead  with  boi-ax  which  is  violet  when  hot 
and  reddish-brown  when  cold  in  the  oxidising 
flame,  and  in  the  reducing  flame  becomes  opaque 
and  grey  from  reduced  Ni.  Brown-black  NiS  is 
ppd.  by  alkali  sulphides,  insol.  dilute  cold 
HClAq,  somewhat  sol.  yellow  NH^  sulphide; 
H.S  23''oduces  no  pp.  in  acid  solutions  ;  moist 
NiS  ppd.  from  cold  solutions,  oxidises  rather 
easily  in  the  air.  Very  small  traces  of  Ni  may 
be  detected,  in  the  absence  of  most  other  metals, 
by  the  rose-red  colour  produced  by  adding 
K_CS  ,Aq  (Braun,  J.  1868.  376).  To  detect  small 
quantities  of  Ni  in  presence  of  Co,  Papasogli 
places  a  piece  of  Zn  in  a  solution  of  the  double 
cyanides  of  the  two  metals :  if  Ni  is  present  a 
red  colour  is  produced  {J.  1879. 1055) ;  Donatha. 
Mayrhofer  {Fr.  20,  379)  add  excess  of  NaOHAq, 
then  I,  boil,  treat  the  pp.  with  NH.Aq  and 
NHjClAq,  and  test  the  solution  by  NH^HS  {v. 
also  Jorisson,  Fr.  21,  208). 

Ni  may  be  estimated  as  NiO  after  ppn.  ag 
NiO.xH^O  by  addition  of  KOHAq  to  a  hot  solu- 
tion. For  separation  of  Ni  from  Co  v.  Cobalt, 
vol.  ii.  p.  218.  Classen  recommends  the  ppn. 
of  Ni  as  oxalate,  which  on  heating  out  of  con- 
tact with  air  gives  NiO  {Fr.  16,  471 ;  18,  189, 
386).  Ni  may  also  be  estimated  by  electrolysing 
a  solution  of  Ni-NH,,  oxalate  in  presence  of 
excess  of  NH^oxalate  (tJ.  Classen;  for  description 
of  apparatus  v.  Dittmar's  Exeixises  in  Quanti- 
tative Chemical  Analysis  [Glasgow,  1887] ;  cf, 
Merrick,  C.  N.  24, 100). 

Technical  Applications. — Alloys  of  Ni  with 
Cu,  and  with  Cu  and  Zn,  are  used  for  coinage 
in  some  countries,  and  for  other  purposes. 
These  alloys  are  nearly  white  and  hard.  Many 
articles  of  iron  and  steel  are  now  covered  with  a 
deposit  of  Ni.  This  covering  is  only  very  slightly 
acted  on  by  ordinary  air.  Nickel-plating  is 
usually  accomplished  by  electrolysing  an  am- 
moniacal  solution  of  Ni-NH,  sulphate,  using  Ni 
as  one  of  the  electrodes,  and  the  substance  to  be 
plated  as  the  other  {v.  D.  P.  J.  201,  145  ;  206, 
288  ;  211,  74  ;  212,  160  ;  219,  469  ;  v.  also 
Adams,  C.  R.  70,  123,  137  ;  Becquerel,  ibid.  70, 
124,  137,  181 ;  v.  also  Diciionaby  or  Applied 
Chemistky). 

Nickel,  alloys  of.  An  alloy  of  Ni  with 
aluminium,  approximately  Al^Ni,  is  obtained  by 
melting  together  8  parts  Al  with  3  parts  dry 
NiCl.,  and  20  parts  mixed  KCl  and  NaCl,  and 
treating  with  dilute  HClAq  (Michel,  A.  115, 102). 
Alloys  of  Ni  with  copper,  and  with  copper  and 
zinc,  are  used  for  coinage  and  other  purposes 
under  the  names  of  German  silver,  packfong,  &o. 
Eamsay  (C.  /.  55,  532)  found  that  an  amalgam 
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of  Nl  with  mcrairj/  could  be  obtained  in  small  ' 
(luantities  by  electrolysing  dilute  solutions  of 
Ni  salts  in  contact  with  Hg.  I 

Nickel,  amraonio-coinpounds  of.    Some  Ni 
cnnipounila,  rg.  NiCI.  and  Nil!r._.,  combine  with  | 
NIL,;  V.  Nickel  liroinidc,  Nickel  chloride,  &c. 

Nickel,  antimonates  of,  Ni(SbO,).,.CH20 
and  Ni{Sl)0,,),.l'2H,0  ;  v.  Hefftor,  P.  86,446.  | 

Nickel,  antimonide  of.    NiSb  occurs  native 
as  hrcillLauptita. 

Nickel,  arsenates  of,  v.  vol.  i.  p.  300, 
Ni,(AsO|)_,..SH_,()  occurs  native  as  nickel-bloom. 

Nickel,  arsenides  of.  A  brittle  compound, 
Ni.As,  is  formed  by  heating  Ni  with  excess  of 
As;  also  by  very  strongly  heating  Ni  arsenates 
in  a  charcoal-lined  crucible.  (For  other  arsenides 
V.  Descamps,  C.  li.  86,  1065.)  Various  Ni  ores 
are  essentially  compounds  of  Ni  and  As  ;  Ni.|As.,  ' 
=  !<pciss;  N'iAs  =  C02i2)<'''-iuckcl  ;  liiAs.^  =  while- 
nickcl. 

Nickel,  arsenite  of,  v.  vol.  i.  p,  306. 

Nickel,  borate  of,  v.  vol.  i.  p.  .530. 

Nickel,  bromide  of,  NiBr.^.  This,  the  only 
compound  of  Ni  with  lir,  is  obtained  by  passing 
Br  vapour  over  finely-divided  Ni  heated  to  low 
redness.  NiUr^  forms  a  brownish-yellow  solid  ; 
it  sublimes  in  yellow,  glittering  scales  (Bcrthe- 
mot,  A.  Ch.  [3]  44,  389;  Rammelsberg,  P.  55, 
'243).  Heated  in  air,  or  in  steam,  NiBr.,  forms 
NiO  ;  it  is  completely  decomposed  by  HXO.Aq. 
Soluble  alcohol  and  ether;  deliquescent;  soluble 
water  to  a  green  liquid. 

The  hydrate  NiBr.,.3H.jO  is  obtained,  in  green 
needles,  by  digesting  Ni  with  BrAq  ;  also  by 
dissolving  NiO  or  NiCO.jin  IIBrAq,  and  evapora- 
ting (Rammelsberg,  P.  55,  243).  This  hydrate 
is  dehvdrated  at  c.  200^.  H.F.  [Ni,  BrS  Aq] 
=  71,820  (T;j.3,  307). 

A  compound  of  nickcl-hromide  with  am- 
monia, NiBr._,.6NHT,  is  obtained  fis  a  violet 
powder,  by  passing  NH^  over  powdered  NiBr., ; 
also,  as  a  blue  powder,  by  warming  cone.  NiBr.Aq 
with  excess  of  NH^Aq.and  cooling.  NH^is  given 
oil  when  the  compouml  is  heated :  NiBr...6NH,,  is 
soluble  in  a  little  water  without  decomposition  ; 
much  water  causes  ppn.  of  NiO.ILO  (Eammels- 
bcrg,  I.e.). 

Nickel,  carbides  of.  Commercial  Ni  always 
contains  a  little  C.  For  experiments  on  car-  i 
bonisation  of  Ni  v.  Gard,  Am.  S.  [3]  14,  274  ; 
Boussingault,  C.  R.  86,  509  ;  Pebal,  A.  233, 160  ; 
Gautier  a.  Hallopeau,  C.  R.  108,  1111  ;  Mond, 
Langer,  a.  Quincke,  C.  J.  57,  749. 

Nickel  carbon-oxide  Ni(GO),.  Mond,  Langer, 
a.  Quincke  [C.  J.  57,  749)  found  that  Ni  decom- 
poses CO  at  350'^-450°,  with  sejiaration  of  C  and 
formation  of  CO.,.  When  the  product  was 
allowed  to  cool  in  CO  they  noticed  that  the 
escaping  gas  caused  a  Bunsen  flame  to  become 
very  luminous,  and  when  lieated  deposited  Ni. 
Following  up  this  observation  they  found  that 
when  finely-divided  Ni,  produced  by  reducing  the 
oxide  in  H,  is  allowed  to  cool  in  a  slow  current 
of  CO  the  gas  is  readily  absorbed  by  the  Ni  when 
the  temperature  has  fallen  to  c.  100°,  and  that  ' 
by  replacing  the  CO  by  CO,,  N,  H,  or  air,  a 
mixture  of  gases  is  obtained  which  deposits  Ni 
when  heated  above  150°.  By  analysing  the  mix- 
ture of  gases  thus  obtained,  and  determining  the 
Ni  bypassing  the  gases  through  a  capillary  tube 
at  180°,  M.,  L.,  a.  Q.  found  that  one  volume  of 


the  Ni  compound  present  in  the  gases  gave  four 
volumes  of  CO.  Tlie  analyses  led  to  the  formula 
NiC,0|.  By  passing  tlie  mixed  gases  through  a 
tube  surrounded  with  salt  and  ice  a  colourless 
mobile  liquid  was  obtained,  which  was  proved,  by 
estimations  of  Ni  and  C,  to  be  NiC|0,.  The  V.l). 
determined  at  50°  was  found  to  be  86-9  ;  NiC,Oj 
requires  80-4.  Tlic  new  compound  is  called 
nickel-carbon-oxide  by  its  discoverers ;  it  boils 
at  43°  at  751  mm.,  solidities  at  —25°  to  needle- 
shaped  crystals,  and  has  S.G.  1-3185  at  17°.  The 
vapour  is  very  poisonous.  The  compound  is  sol. 
alcohol,  benzene,  and  chloroform  ;  it  is  not  acted 
on  by  dilute  acids  or  alkalis,  nor  by  cone.  HClAq  ; 
cone.  HNOjAq  and  aqua  rcgia  dissolve  it  readily. 
The  vapour  ppts.  Ag  from  AgCl  in  NH  Aq;  it  is 
decomposed  byCl,givingNiCI,andCOCb,;  liracts 
similarly;  electric  sparks  produce  Ni  and  CO. 

Nickel,  chloride  of,  NiCL,.  H.F. 
[Ni.Cl-]  =  74,53a (T/;. 3, 307) ;  [NiCl-,Aq]  =  19,170. 
S.G.  2-56  (Scliitf,  A.  108,  21).  Prepared  by  gently 
heating  powdered  Ni  in  a  stream  of  dry  CI,  and 
subliming  in  the  CI  (H.  Rose,  P.  20,  156).  Also 
by  dissolving  NiO  or  NiCO.,  in  HCIAq,  or  Ni  in 
aqua  rcgia,  and  evaporating  to  dryness.  Golden 
yellow  scales.  Sublimes  readily  without  melt- 
ing. Prepared  in  the  wet  way,  NiCL  is  deli- 
quescent and  easily  soluble  in  water  ;  sublimed 
NiCl,  dissolves  slowdy  in  boiling  water.  Heated 
in  air  CI  is  evolved  and  NiO  formed.  Heated  in 
a  stream  of  0,  is  entirely  changed  to  Ni.,0, 
(Schulze,  J.  pr.  [2]  21,  407).  KOHAq  decom- 
jDOses  sublimed  NiCl.,  only  after  prolonged  boil- 
ing. PH,  forms  Ni^P,,,  and  HCl ;  molten  P 
forms  Ni,l\  and  PCl^  (H.  Rose,  P.  27, 117).  For 
S.G.  of  cone.  NiCl...Aq  v.  Franz,  J.pr.  [2]  5,  274. 

The  hcxa-hydrata  NiCl.„0H.,O  (Laurent, 
A.  Ch.  [3]  60,  354)  is  obtained  by  cooling  cone. 
NiCl_,Aq.  Soluble  in  1^-2  parts  water;  sol.  in 
alcohol.  Sabatier  (Bl.  [3]  1,  88)  describes  a 
dihydrato  NiCL.2H._,0,  obtained  by  placing  the 
hexahydrate  over  H.,S0,,  in  vacuo  at  20°  for  three 
months.  Thomson  gives  [Ni,  C1-,  6Ii-0J  =94,800 
(T/i.3,307). 

The  o.rychloridc  NiCl  ,.8Ni0.13H.O  is  obtained 
by  adding  a  little  NlI^Aq  to  NiCLAq  (llaoult, 
C.  R.  69,  826). 

Compounds  ivith  ammonia.  (1)  NiCl.,.6NH,, 
is  obtained  by  passing  NH,  over  dry  NiCl.,  (H. 
Rose,  P.  20,  155) ;  also  by  adding  alcohol  to 
NiCl,  in  NH,Aq  (Erdmann,  Gm.-K.  (6th  edit.) 
3,  553;  F.  Rose,  Gm.-K.  (6th  edit.)  3,  561). 
Soluble  without  change  in  cold  water ;  decom- 
posed slowly  by  much  cold  water,  quickly  by  hot 
water.  Slightly  sol.  cone.  NH.,Aq;  insol. alcohol. 
(2)  NiCl.,.2NH3;  obtained  by  heating  NiCl,,.6NH, 
to  120°.  Gives  NiCL,  when  heated  in  vacuo,  and 
a  little  Ni  when  very  strongly  heated. 

Compounds  with  ammonium  chloride.  (1) 
NiCl.,.NH,C1.6H,0 ;  green  deliquescent  crystals, 
obtained  by  evaporating  a  solution  of  the  con- 
stituents in  the  ratio  NiCL^iNHiCl  (Hantz,  A. 
66,  283).  Jorgensen  {Gm.-K.  (6th  edit.)  3,  561) 
obtained  crystals  containing  c.  '5  p.c.  NiCl.,  by 
evaporating  NiCI.,Aqwith  a  large  excess  of  NHjCl. 
(2)  NiCl.,.4NH,C1.7H.,0;  yellow,  star-shaped, 
crystals,  obtained  by  decomposing  Ni-NH,  sul- 
phate solution  by  an  equivalent  of  Bad,,  filtering 
and  evaporating  over  H  .SO,  (Adams  a.  RIevrick, 
J.  1871.  308 ;  cf.  Tupputi,  A.  Ch.  [3]  78,  169). 

NiCl,  form  double  sails  with  CsCl,  CdCh,  and 
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AuCl,  {v.  Goddefroy,  B.  8, 9  ;  von  Hauer,  W.A.B. 
20,  40  ;  ibid.  W.  A.  B.  17,  348). 

Nickel,  chromates  of,  v.  vol.  ii.  p.  156. 

Nickel,  cyanide  and  double  cyanides  of,  v. 
vol.  ii.  p.  343. 

Nickel,  ferricyanide  of,  v.  vol.  ii.  p.  339. 

Nickel,  ferrocyanides  of,  v.  vol.  ii.  p.  336. 

Nickel,  fluoride  of,  NiF„.  S.G.  2-855  at  14° 
(Clarke,  Am.  S.  [3]  13,  291).  The  hydrate 
NiP2.3H,,0  is  obtained  by  dissolving  NiO.H.,0  or 
NiCOj  in  HFAq,  and  evaporating  (Berzelius ; 
Clarke,  Am.  S.  [3]  13, 291).  Decomposed  by  much 
hot  water  to  oxyfluoride  Ni.OFo.H.^  (Berzelius). 
Combines  with  AlF^,  fluorides  of  the  alkali 
metals  (Wagner,  B-  i9,  896),  and  with  SiF^  (v. 
Nickel,  silicofluoride  of,  p.  503),  TiF4  (v.  Ti- 
TANiuH  fltjomde),  and  ZrP4  (v.  Zirconium 
rLTJOiiiDE).  With  Mo.,0„F.,  forms  the  compound 
NiF„.MoQ2F„.GH,0  (Delafo'ntaine,  J.  1867.  236). 

Nickel,  hydroxides  or  hydrated  oxides  of,  v. 
Nickel,  oxides  and  hydrated  oxides  of,  infra. 

Nickel,  iodide  of,  NiL.  [Ni,  P,  Aq]  =  41,400 
(T/i.  3,  307).  Prepared  by  heating  Ni,  reduced 
from  NiO  by  H,  with  I,  and  subliming  the  Nilj 
from  the  residue  of  Ni  and  NiO  (Erdmann,  J.pr. 
7,  249).  Also  by  heating  NiL.GH.O,  which  is  ob- 
tained by  dissolving  NiO.H.O  in  HIAq,  or  by 
treating  finely  divided  Ni  with  excess  of  I  and 
water.  Iron-black,  lustrous,  metal-like,  scales. 
Deliquescent ;  soluble  in  water,  forming  a  brown 
liquid,  whioh  becomes  green  on  dilution.  Partly 
decomposed  when  strongly  heated  in  air.  By 
digesting  Nil^Aq  with  NiO. H.p,  or  by  evaporating 
Nil.Aq,  Erdmann  (I.e.)  obtained  the  oxy iodide 
NiI.;.9Ni0.15H,0. 

Compounds  luiih  ammonia.  (1)  NiI.,.4NH3 ; 
a  yellow- white  mass ;  by  passing  NH,  over 
Nil,  (Rammelsbcrg,  P.  48, 119).  (2)  Nil^.iSNHj ; 
by  adding  excess  of  NH^Aq  to  cone.  NiI.,Aq, 
■warming,  and  cooling  or  adding  alcohol  (Erd- 
mann, I.e. ;  Eammelsberg,  I.e.). 

Nickel,  nitride  of.  A  compound  of  Ni  with 
N  is  said  to  be  formed  by  heating  NiO  to  o.  200° 
in  NHj ;  it  is  decomposed  at  a  higher  tempera- 
ture (Warren,  C.  N.  55,  155). 

Nickel,  oxides  and  hydrated  oxides  of. 
Nickel  forms  three  oxides ;  NiO,  Ni.,Oj,  and 
Ni.^Oj ;  a  fourth  oxide,  Ni.^0,  probably  exists ; 
there  are  indications  of  the  existence  of  oxides 
intermediate  between  Ni.,0,  and  Ni._,03,  and  also 
of  an  oxide  containing  more  O  than  Ni.^03. 
Hydrates  of  NiO  and  Ni^O;,,  and  perhaps  of 
Ni.jO.„  have  been  isolated.  The  oxides  of  Ni  are 
basic,  but  the  only  Ni  salts  which  have  been 
prepared  with  certainty  correspond  with  NiO. 
NiO  is  oxidised  by  heating  to  c.  400°,  but  the 
product  is  reduced  to  NiO  at  c.  600°. 

Nickel  monoxide  NiO  (Nickelous  oxide. 
Protoxide  of  nickel).  Occurs  native  as  bunscnite. 
Obtained  by  heating  Ni  or  NiCl.,  in  steam  (Keg- 
nault,  A.  Ch.  [3]  02,  352) ;  by  heating  the  hy- 
drate or  NiCOj  in  absence  of  air ;  by  strongly 
heating  Ni(NO,).,  (Russell,  C.  J.  [2]  1,  58), 
NiSOj  (Baubigny,  C.  B.  97,  951),  or  a  mixture  of 
NiSO^  and  K.,SO^  (Debray,  C.  R.  52,  985) ;  by 
reducing  mfi^  by  H  at  190°-230°  (Moissan,  A. 
Ch.  [5]  21,  238 ;  cf.  Wright  a.  Luff,  C.  J.  33,  1 ; 
also  Miiller,  P.  136,  59),  or  by  NH3  at  c.  180° 
(Vorster,  Dissertation,  Gottingen,  1861),  at  a 
moderate  temperature.  NiO  is  obtained  in  green 
regular  octahedra  by  heating  Ni  borate  with  GaO 


in  a  porcelain  oven,  and  treating  the  product 
with  HClAq  (Ebelmen,  C.  R.  33,  526). 

NiO  is  a  green  powder,  becoming  deep-yellow 
when  heated  (Moissan,  A.  Ch.  [5]  21,  238; 
Zimmermann,  A.  232,  324).  S.G.  5-6  (Playfair 
a.  Joule,  C.  S.  Mem.  3,  81) ;  6-66  (Eammelsberg, 
J.  2,  282) ;  6-8  crystallised  (Ebelmen,  C.  R.  33, 
526).  Heated  to  350°-440°,  NiO  is  oxidised  to 
Ni.Oj,  which  is  again  deoxidised  to  NiO  at  c. 
600°  (I\Ioissan,  A.  Ch.  [5]  21,  199).  NiO  is 
readily  reduced  to  Ni ;  reduction  by  CO  begins  at 
c.  120°, by  H  at  c.  220°,  by  C  at  c.  450°  (Wright 
a.  Luff,  G.  J.  33,  1)  ;  reduction  by  NHj  begins  at 
c.  200°  (Vorster,  Dissertation,  Gottingen,  1861). 
NiO  is  oxidised  to  Ni^O,,  by  ozonised  0  (Schon- 
bein,  J.pr.  93,  35).  NiO,  if  not  strongly  heated, 
dissolves  in  NH,Aq ;  it  decomposes  NH^  salts 
with  evolution  of  NH^.  NiO  dissolves  in  acids 
forming  salts  NiXj,  X^NO^,  CIO3,  iSO^,  ^PO^, 
&o. 

HyDBATE  or  NICKEL  MONOXIDE  4Ni0.5H^O  = 
4Ni(0H).„H.^0  (Nickelous  hydrate ;  nickelous 
hydroxide).  This  hydrate  is  obtained  as  a  pale 
greenish  pp.,  by  addingalkalisolution  to  solution 
of  a  Ni  salt.  According  to  Teichmann  (.4.  156, 
17)  the  hydrate  can  be  obtained  free  from  acid 
only  from  Ni(N03).2Aq;  T.  recommends  to  add 
NaOH  Aq,  free  from  carbonate,  to  cold  Ni(NO:i),Aq, 
to  wash  the  excess  of  pp.  with  cold  water  till  the 
alkaline  reaction  disappears,  then  to  wash  with 
water  containing  a  little  NH,,  and  finally  with 
boiling  water,  and  to  dry  at  100°.  4Ni0.5H20  is 
also  obtained,  as  a  green  crystalline  powder,  by 
heating  NiO  or  NiC03  in  NH^Aq  (Gm.-K.  (6th 
edit.)  3,  536). 

Nickelous  hydrate  is  a  pale-green  powder ; 
slightly  soluble  in  water  (Fresenius).  If  not 
washed  free  from  alkali  it  oxidises  in  presence  of 
air  and  SO  .Aq,  but  the  product  is  reduced  to 
NiO  by  excess  of  SO.Aq  (Wicke,  Z.  1865.  86). 
When  strongly  heated,  H^O  is  evolved  and  NiO 
remains.  H^O^Aq  forms  a  hydrate  of  Ni304 
(Schonbein,  J.  pr.  93,  35) ;  but,  according  to 
Bayley,  H.>0,Aq  is  without  action  (P.  ill.  [5]  7, 
126).  Oxidised  by  CI  and  hypochlorites  to 
Ni^03.a'H^0.  Soluble  in  NHaAq  and  solutions  of 
NHj  salts.  4Ni0.5H^O  reacts  with  acids  as  a 
strong  base,  forming  salts  NiX,„  X  =  N0.5,  ^SOj, 
iPO„  &c.  Thomsen  gives  [NiO-H-,H  SOAq] 
=  26,110;  and  [NiO-H-,2HClAq]  =  22,580  (T/i. 
8,  307). 

Nickel  sesqdioxide  Ni^Oa  (Nickelie  oxide. 
Sometimes  called  nickel  pieroxidc).  A  black 
powder  ;  S.G.  4-84  at  16°  (Herapath,  P.  M.  64, 
321).  Obtained  by  decomposing  by  heat  at  the 
lowest  possible  temperature  Ni(N0j)2  (Berze- 
lius ;  Vorster,  Dissertation,  Gottingen,  1861),  or 
Ni(Ci03)2  (Wiichter,  J.  pr.  30,  327) ;  also  by 
melting  NiCL  with  KCIO3  (Schulze,  pr.  [2]  21, 
407)  ;  also  by  treating  Ni  salts  in  solution  with 
KClOAq  or  KBrOAq  (Schroder,  C.  C.  1890. 
931).  Heated  in  air  to  c.  600°  Ni.Oa  is  reduced 
to  NiO  (Moissan,  A.  Ch.  [5]  21,  199) ;  reduction 
in  H  begins  at  c.  190°  (M.,  I.e.).  Dissolves  ia 
H,SO,Aq  or  HNO.Aq  with  evolution  of  0,  in 
HClAq  with  evolution  of  CI ;  in  each  case  salts 
of  NiO  are  produced.  Soluble  in  NH^Aq  with 
evolution  of  N  (Muller,  P.  136,  59). 

HyDEATES  of  NICKEL  SESQDIOXIDE. 

(1)  NiA-2H.,0;  brownish  crust,  S.G.  2-744,  ob- 
tained by  electrolysing  an  alkaline  solution  of 


503 


Ni-K  tavfrrae  (Wiicliter,  J.  pr.  30,  327). 
(•i)  Ni,0,,.3rL0  ;  by  oxidising  NiO  or  4NiO. 511,0, 
busiieiulcil  in  water,  by  CI  or  BrAq  ;  also  by  add- 
ing alkali  and  NaClO  to  solution  of  a  Ni  salt 
(Wachter,  I.e.).  A  black  solid,  which  reacts  with 
acids  and  NH.|Aq  as  Ki..O|  docs;  reduced  to 
lNiO,.5H.,0  by  SO..Aq  (Wicke,  Z.  18G5.  8G),  also 
by  Na,Sb,Aq  (Schuize,  J.  18(54.  270).  H.F. 
rNi-',0',3H  0]  =  120,380  {Th.  3,  307).  Carnelley 
a.  Walker  {C.  J.  53,  91)  think  that  no  definite 
stable  hydrate  of  Ni^O.,  exists. 

NicKELO-NicKELic  OXIDE  Ni.O,.  A  grey, 
metal-like,  non-magnetic  solid,  obtained  by  pass- 
ing 0  over  NiCI.,  at  350°-440°  (Baubigny,  C.  li. 
87,  1082). 

NicKELo-NicKELic  HYDR.^TE.    A  black  powdcr, 
liaving  the  composition  Ni„Oa.H.^O 
( =  Ni,0,.GNiO.H.,0),  is  said  to  be  formed  by 
licating  NiCO,  to" 300°  (H.  Kosc,  P.  84,  571). 

Nickel  sunoxiDE.  An  oxide,  Ni.,0,  is  said  to 
be  produced  by  reducing  NiO  in  H  at  210°-214° 
(Mailer,  P.  130,  59) ;  also  by  reducing  NiO  in  CO 
at  a  low  temperature  (liell,  C.  N.  23,  258,  257). 

Nickel  peiioxide.  By  the  reaction  of  hypo- 
chlorites on  Ni.,03.3HoO  one  or  more  oxides  are 
l)roduccd  containing  more  Othan  Ni.A,.  Wicke 
gives  the  composition  Ni.C,  {Z.  18G5.  303)  ; 
Bayley  (C.  N.  39,  81)  gives  the  formula  Ni.O^. 
Carnot  (C.  R.  108,  GIO)  says  that  Ni  salt  solu- 
tions give  Ni  .O.,  when  treated  with  hypochlorites 
or  with  Br  and  KOHAq. 

Nickel,  oxychloride  of,  v.  Nickel  chloride, 
p.  501. 

Nickel,  oxyfluoride  of,  v.  Nickel  fluoride, 
p.  502. 

Nickel,  oxyiodide  of,  v.  Nickel  iodide,  p.  502. 

Nickel,  phosphides  of.  Ni  and  P  combine 
when  heated  together.  Various  compounds  have 
been  described  :  (1)  Ni^P.^;  by  heating  Ni,  bone 
ash,  quartz-sand,  and  C  (Gm.-K.  (Gth  ed.)  3, 
512).  (2)  Ni.,P;  by  reducing  5NiO.P.,0,,  in  H 
(Struve,  /.  18G0.  7G).  (3)  Ni.P,;  by  reducing 
3Ni0.P,0-,  in  H  (H.  Kosc,  P.  24,  332),  also  by 
beating  NiCl.j  or  NiS  in  PHj,  or  by  passing  PH., 
over  heated  Ni  (Davy  ;  Schrotter,  W.  A.  B.  2, 
304). 

Nickel,  salts  of.    Compo^inds  obtained  by 
rriiJaciiig  H  of  acids  by  Ni.    The  Ni  salts  which  i 
have  been  studied  all  correspond  with  the  oxide  I 
NiO,  and  belong  to  the  form  NiX„  where  X  =  CIO,,  I 
NO,,  iSO„  ICO,,  iPO„  etc.    The  oxide  Ni,0,  ' 
probably  forms  salts,  but  they  are  very  easily  re- 
duced to  salts  of  NiO.    The  Ni  salts  are  obtained 
by  dissolving  Ni,  NiO,  or  NiCO,  in  acids.  The 
salts  of  Ni  are  generally  yellowish  when  dehy- 
drated, and  green  when  combined  with  water. 
Some  of  the  compounds  of  Ni  combine  with 
MI,.    The  haloid  compounds,  the  sulphate  and 
nitrate  of  Ni,  and  some  of  the  other  salts,  are 
soluble  in  water ;  the  oxides,  sulphides,  phos-  j 
I'liate,  carbonate,  and  a  few  other  salts,  are  in- 
soUible  in  water.    Solutions  of  Ni  salts  in  water 
are  green;  they  redden  litmus  slightly.  Most 
Ni  salts  are  decomposed  by  heating  in  air;  ! 
NiClo,  NiBr.,,  and  Nil., can  be  sublimed  unchanged,  j 
The  chief  Ni  salts  of  oxyacids  are  the  antimon- 
nlc,  arsenates  and   -ite,  borate,  bromate,  car- 
bonate, chlorate,  chromate,  iodatc  and  jycriodate, 
inolybdates,  nitrates  and  -itc,  phosphates  and  -ite 
uud  hypophosphite,  selcnatc,  silicates,  sulphaics  \ 


and  -He,  thiosulphate  [v.  C.vubonates,  Nithates, 
dc). 

Nickel,  selenide  of,  NiSe.  A  silver-white, 
brittle,  crystalline,  solid  ;  S.G.  8-4G  ;  obtained 
by  action  of  Se  vapour  on  finely  powdered  Ni. 
Melts  at  red  heat,  with  loss  of  Sc.  Insoluble  in 
IIClAq  ;  slowly  dissolved  by  IINO^Aq,  quickly 
by  aqua  regla  (Little,  A.  112,  211). 

Nickel,  silicides  of.  Commercial  Ni  generally 
contains  more  or  less  Si.  For  experiments  on 
the  quantity  of  Si  taken  up  by  Niu.  Ga.t(i,Avi.  S. 
[3]  14,  274. 

Nickel,  silicofluoride  of,  NiSir,;.GH,0. 
Hexagonal  rhoinbohedral,  green  crystals;  S.G. 
2-109;  by  dissolving  NiCO,  in  n.,SiF^Aq.  De- 
composed at  red  heat,  giving  NiF,  and  SiF, 
(Berzclius  ;  Marignac,  Ann.  M.  [5]  15,  2G2). 

Nickel,  sulphides  of.  Four  sulphides  of  Ni 
are  known:  Ni  S,  NiS,  Ni.,S|,  and  NiS,,.  NiS  is 
somewhat  soluble  in  NH,  sulphide;  it  also  forms 
a  compound  with  K.B.  The  only  sulphide  pro- 
duced by  the  direct  union  of  Ni  and  S  is  Ni.S. 

Nickel  MONosuLrinuE  NiS.  Occurs  native 
as  capillary  pyrites  or  millcrite.  Formed  by 
heating  Ni  with  S  ;  by  heating  NiO  with  S,  or 
in  a  stream  of  H_S  (Tupputi,  A.  Ch.  [3]  78,  133; 
79,  153)  ;  also  by  heating  NiCl.,  with  K.SAq  in  a 
sealed  tube  to  c.  100°  (S^narmont,  4.  Cli.  [3]  30, 
142).  As  prepared  by  these  methods,  NiS  is.  a 
yellow,  brittle,  solid  ;  decomposed  very  slowly 
by  steam  at  red  heat  (Ilegnault,  A.  Ch.  [3]  62, 
280)  ;  not  decomposed  by  H  ;  slowly  acted  on 
by  CI  when  hot  (y.  P.  42,  540);  oxidised  by 
heating  in  air  ;  acted  on  by  PH,,  when  hot,  with 
formation  of  Ni.,P,  (Schrotter,  W.  A.  B.  2,  304) ; 
insol.  HClAq,  sol.  HNO;jAq  and  aqua  regia. 

NiS,  in  combination  with  water,  is  ppd.  from 
neutral  Ni  solutions  by  HS,  or  by  NHJISAq  ; 
also  by  heating  Ni  salts  with  Na.S._,0,Ai]  prefer- 
ably in  sealed  tubes  at  c.  120°  (Gibbs,  Am.  S.  [2] 
37,  34G).  Thomscn  gives  [Ni,S,7iH  0]  =  19,400 
(Th.  3,  307).  The  pp.  thus  obtained  is  brown- 
black  ;  if  ppd.  from  boiling  solutions  it  may  bo 
washed  and  dried  without  change,  but  if  ppd.  from 
cold  solutions  it  oxidises  in  the  air  (Clermont  a. 
Guiot,  C.  li.  84,  714  ;  85,  73).  Decomposed  by 
boiling  with  water  (Geitner,  A.  139,  354).  Some- 
what soluble  in  NH,Aq  and  alkali  sulphide  solu- 
tions ;  the  brown  solutions  thus  obtained  deposit 
NiS  by  standing  in  air  or  on  addition  of  a  weak 
acid.  According  to  Baubigny  (C.  R.  94,  1417) 
the  pp.  produced  by  H.^S  in  neutral  solutions  of 
Ni  salts  is  a  hjdrosulphide  which  is  dccomposeil 
to  NiS  and  H^S  by  filtration.  A  very  dilute 
aqueous  solution  of  a  colloidal  form  of  NiS  was 
obtained  by  Wiussingcr  {Bl.  [2]  49,  452)  by  ppg. 
from  a  very  dilute  solution  and  dialysing. 

Compoumlioith  potassium  snlpthide,  3NiS.K,S. 
A  yellow,  lustrous,  crystalhne  solid;  obtained 
by  fusing  NiSO^  with  K.CO... 

Nickel  DisuLriiiDE  NiSj.  A  dark  iron-grey 
powder  ;  obtained  by  strongly  heating  NiCO., 
with  K.,CO.,  and  S,  and  treating  with  water  (Fcl- 
lenberg",  P.  60,  75). 

NicKELO-NicicELic  SDLriiiDE  Ni.,S,.  An  amor- 
phous greyish-black  solid  of  this  composition  is 
obtained  by  heating  NiCl.Aq  with  polysulphidcs 
of  K  to  IGO^  (Senarmont,"^.  Ch.  [3]  30,  142) ;  by 
heating  Ni  with  SO.,Aq  or  Na.,SO,A(i  to  200°, 
Ni  ,S|  is  obtained  in  rhombohedral  crystals  (Geit- 
ner, .1.  139,  351). 
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Nickel  subsdlphide  Ni.^S.  A  yellow,  metal- 
like solid  ;  obtained  by  heating  NiSOj  to  redness, 
^Iso  by  heating  NiSO^  or  ppd.  NiS  with  S  in  H 
(H.  Eose,  P.  110,  31).  Ni^S  was  obtained  in  small 
crystals  by  heating  Ni  in  CS.^  vapour  to  bright 
redness  (Gautier  a.  Hallopeau,  C.  B.  108,  1111). 
Prolonged  heating  in  CS2  produces  NiS. 

Nickel,  sftlphocyanide  of,  v.  vol.  ii.  p.  350. 

M.  M.  P.  M. 

WICOTIANIC  ACID  v.  Pyeidine  cakboxylio 

ACID. 

NICOTINE  C,„H„N.,  i.e. 
CH<2i:^l=>CH.CH<^H.CH        (?)  or 

pyridyl  hcxahydride  (Liebrecht,  B.  19,  2587). 
Mol.  w.  162.  (247°  cor.)  at  745  mm.  S.G.  ^£ 
1-0183;  f  i-0110  (Landolt,  A.  189,  318).  V.D. 
5-.61  (calc.  5-58  (Barral,  /.  1847,  614).  S.H.  -420 
(Colson,  Bl.  [3]  3,  8).  Heat  of  solution  and  of 
neutralisation  (Colson,  A.  Ch.  [6]  19,  407). 
-161-6°  (L.). 

Occury-ence.— In  leaves  of  tobacco  (Nicotiana 
Tahacum)  (Vauquelin  ;  Posselt  a.  Keimann,  B. 
J.  10,  193),  and  in  the  leaves  of  MacrophijUa 
rustica  and  M.  glutinosa.  Occurs  also  in  Pituri 
(Gerard,  J.  1878,  915  -,  Petit,  J.  1879,  791).  Ac- 
cording to  Zeise  and  to  Vohl  and  Eulenberg  {Ar. 
Ph.  [2]  147,  130)  it  is  not  present  in  tobacco 
smoke,  but  Heubel  obtained  evidence  of  its  pre- 
sence therein  (D.  P.  J.  207, 343). 

Preparation. — Tobacco  leaves  (10  pts.)  are, 
BOaked  in  water  for  24  hours,  and  the  mixture 
heated  to  100°  by  steam.  The  aqueous  extract 
is  mixed  with  lime  (1  pt.)  and  distilled.  The 
distillate  is  neutralised  by  oxalic  acid  and  eva- 
porated to  a  thin  syrup.  Addition  of  cone. 
KOHAq  now  separates  the  base,  which  is  rec- 
tified in  a  current  of  H  (Laiblin,  A.  196,  130). 

Properties. — Colourless  liquid,  not  frozen  at 
—  10°.  Smells  like  tobacco,  unless  it  is  quite 
pure.  It  is  very  hygroscopic.  Mixes  with  water, 
developing  heat,  lisvorotatory.  The  optical 
activity  of  its  aqueous  solution  varies  greatly 
with  concentration :  in  a 4  p.c.  solution  [ix]j,  =  —77° 
at  20°;  in  a -88  p.c.  solution  [a]D=-79°  (Pri- 
bram,P.  20, 1840).  Solutions  of  salts  of  nicotine 
are  dextrorotatory.  Nicotine  has  a  burning  taste 
and  is  very  poisonous.  Nicotine  turns  brown  on 
exposure  to.  air  and  light.  Its  solutions  are 
strongly  alkaline.  It  is  very  soluble  in  water, 
alcohol,  ether,  terpencs,  and  fatty  oils.  At 
100°  it  dissolves  10  p.c.  ol  sulphur.  Ether 
extracts  it  from  the  aqueous  solution.  KOH 
separates  it  from  aqueous  solution. 

Estimation.— X.  By  distilling  with  potash, 
extracting  the  distillation  with  ether,  evapora- 
ting the  ether,  converting  the  residue  into  sul- 
phate and  repeating  the  process. — 2.  Tobacco  is 
mixed  with  aqueous  NaOH  and  some  alcohol 
and  extracted  with  ether.  The  extract  is  eva- 
porated and  the  nicotine  distilled  over  with 
steam  and  estimated  by  titration  with  standard 
acid,  or  by  the  polarimeter  (Kissling,  Pn  21,  75; 
22,  199  ;  Chem.  Zcit.  13,  1030 ;  Popovici,  H.  13, 
445  ;  Biel,  Ar.  Ph.  [3]  26,  32-2). 

Reactions. — 1.  Oxidised  by  nitric  acid, 
cliromic  acid  mixture,  or  KMnOj  to  pyridine 
carboxylic  (nicotinic)  acid  (Huber,  A.  141,  271; 
Laiblin,  B.  10,  2136).-  2.  Alkaline  KjFeCy,  oxi- 


dises it  to  isodipyridyl  (C.  a.  E.). — 3.  Nicotine 
(5  pts.)  heated  with  sulphur  (1  pt.)  at  140°  gives 
H^S  and  '  thiotetrapyridine  '  C^oHi^N^S,  which 
separates  from  boiling  alcohol  in  sulphur-yellow 
crystals  [155°],  and  forms  the  salts  B"H.C1„, 
B-'H^PtCls,  and  B"IIHgCl3.  On  distillation  with 
finely-divided  copper,  thiotetrapyridine  is  con- 
verted into  isodipyridyl  (Cahours  a.  Etard,  C.  R. 
88,  999  ;  90,  275).— 4.  Vapour  of  nicotine  passed 
through  a  red-hot  tube  is  partly  decomposed, 
yielding  paraffins,  defines,  pyridine,  methyl- 
pyridine,  and  collidine  (C.  a.  E.). — 5.  Nicotine 
(5  pts.)  heated  with  selenium  (1  pt.)  at  240° 
forms  isodipyridyl  and  collidine  dihydride 
C,H,3N  (203")  (Cahours  a.  Etard,  C.  R.  92, 
1079). — G.  Bromine  added  to  a  dilute  aqueous 
solution  of  nicotine  forms  a  yellow  flocculent 
pp.  If  this  be  dissolved  by  heating  to  70^  red 
crystals  of  the  tetrabromide  C,„H|.|NJBr|  separate 
on  cooling.  With  cone.  HBrAq  they  form  the 
salt  C,„HuN.,Br^HBr  (Cahours  a.  Etard,  C.  R. 
90,  1315). -7'.  By  distilling  the  double  chloride 
of  zinc  and  nicotine  with  lime  there  is  formed 
pyrrole,  methylamine,  NH3,  and  a  liquid  base 
C,„H,,N  (250°-270°)  with  disgusting  odour.  A 
solution  of  the  hydrochloride  of  this  base  is 
coloured  dark  red  on  boiling  with  PtClj  (Laiblin, 
A.  196,  172). — 8.  Sodium  reduces  nicotine  in 
alcoholic  solution  to,  dipiperidyl. — 9.  HI  and  P 
at  260°  gives  nicotine  dihydride. — 10.  H^O^  in 
presence  of  platinum  black  forms  orange  granu- 
lar crystals  of  oxy-nicotine  C|„H,|N20,  which  is 
oxidised  by  KMnOj  to  nicotinic  acid,  and  forms 
a  pierate  [154°-158°]  (Pinner  a.  Woltfenstein, 
P.  24,  65).— 11.  HgO  at  240°  yieldsoxytrinicotine 
C^(,H.jNi-j04  (?)  which  separates  in  brown  flakes 
on  addition  of  EOH  to  its  acid  solution.  Its 
platinochloride  C„„H„N,  ,044H.PtCl,  12aq  is 
brownish-yellow  (Etard,  C'.  R.  97",  1218). 

Salts. — B"II.,C1.^ :  long  fibrous  deliquescent 
crystals  (Barral,  'A.  44,  281).  [o]b  =  -f  102°.— 
B"H.^PtCla :  yellow  crystalline  pp.  or  ruby-red 
prisms,  very  soluble  in  excess  of  nicotine,  insol. 
alcohol  and  ether.  Not  decomposed  by  boiling 
water  (0.  De  Coninck,  Bl.  [2]  45,  131).— 
B"H,PtCl„:  orange  prisms  (from  HClAq).  Ob- 
tained by  adding  nicotine  to  a  solution  of  pla- 
tinous  chloride  in  HClAq  (Raewsky,  J.  1847, 
015).  The  mother-liquor  from  which  this  salt 
has  separated  deposits  red  crystals  of  B"H.PtClj. 
— B".,H^S04 :  crystals,  v.  sol.  water  and  alcohol. 
— B"'HgCl,_, :  white  pp.,  formed  by  adding  mer- 
curic chloride  to  a  solution  of  nicotine.  Insol. 
water  and  ether,  almost  insol.  alcohol  (Ortigosa, 
A.  41,  118).— B"3HgCl,.  Long  crystals,  de- 
posited on  standing  by  a  dilute  solution  of  nico- 
tine hydrochloride  to  which  HgCU  has  been 
added  until  a  permanent  pp.  begins  to  form 
(Boedeker,  A.  73,  372).-B"HC14HgCl, :  crystal- 
line pp.  obtained  by  adding  a  cold  neutral  solu- 
tion of  nicotine  hydrochloride  to  a  large  excess 
of  mercuric  chloride. — B"H,ZnClj4aq  :  crystals 
(from  80  p.c.  alcohol)  (Vohi;  J-im:  [2]  2,  331).— 
B"H,Cl,Sn,,Cl,  aq.  [102°].  Crystals,  got  by 
adding  tin  to  the  hydrochloride  (Colson,  Bl.  [3] 
3,  11).-B"H  CdClj2aq  (V.).— B"H,I, :  needles 
(Wertheim,  /.  1863,  441).— B  'Hgl, :  colourless 
crystals  (from  hot  water).— B"H,HgIj :  yellow 
prisms,  sol.  cold  water  and  alcohol. — B"ZnI,. — 
B"HI,.  —  B'HCI.HI,.  —  B' AgNO,.  Prisms.— 
Tartrate  B"(C^H^0Ja2aq :  white  crystalline 
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tufts,  V.  sol.  water  (Dreser,  Ar.Ph.  [3]  27,206).— 
N  itroprusside:  sol.  water  (Davy,  P/t.  [.'5]  11, 
730). — Cliloro-ioclide,  dark-yellow  pp.  (Ditt- 
niar,  C.18, 1612).-Picrate  B"'2C,H,(N0j,0H. 
[218°].    Yellow  needles  (P.  a.  W.). 

Methylo-iodide  B"Me._.L  (Stahlschmidt, 
A.  90,  222).  With  moist  Ag.O  ityields  a  caustic 
base.  ItyieIdsthesaltsB"Me"PtCl^,B"2MeAuCl„ 
and  B'VMe,CL4HgCl.,.  When' the  methylo-iodide 
is  treated  with  alcoholic  KOH  at  45°  it  gives  a 
ruby-red  colouration ;  on  addition  of  acids  the 
colour  remains  red,  and,  on  pouring  into  a  large 
quantity  of  water,  shows  a  green  fluorescence 
(0.  I)e  Coninck,  G.  R.  104,  1374). 

Ethylo-iodide  B"Et J, :  prisms,  v.  sol. 
water,  si.  sol.  alcohol  and  ether  (Von  Planta  a. 
Kekul6,  A.  87,  2).  Yields  with  Ag..O  a  caustic 
base.  It  forms  the  crystalline  salts  B"Et..PtCla 
and  B"2EtAuCl„and  amorphous  B"Et,Cl,3HgCl,. 
Au  alcoholic  solution  of  the  ethylo-iodide  is 
coloured  garnet-red,  and  finally  crimson,  by 
heating  with  addition  of  potash  for  10  hours  on 
a  water-bath.  After  acidifying  and  pouring  into 
water  the  colour  is  still  red  (De  Coninck,  C.  B. 
104,513). 

Isoamylo-  iodide  B"2C^'RiJ..  Yields 
B"(C.H,,).PtCl,.  (Stahlschmidt). 

Nicotine  dihydride  C|„H||_N„.  Hydronicotine. 
(204°).  S.G.  •U93.  [a]„  =  -'  15°  40'  in  a  13-7 
p.c.  solution.  Formed  by  heating  nicotine  with 
fuming  HIAq  and  red  phosphorus  at  205°  for  10 
hours  (Etard,  C.  11.  97,  1218).  Liquid,  with 
faint  odour,  miscible  with  water,  alcohol,  and 
ether.  Lffivorotatory.  Its  hydrochloride  is  not 
ppd.  by  HgCl,. — B"H;PtCl^aq:  pale-yellow  crys- 
tals, V.  si.  sol.  water. 

Isonicotine  v.  DiPYRiDYii  tetrahtdeide. 

NICOTINIC  ACID  v.  Pyeidine  carboxyiio 

ACID. 

Homo-nicotinic  acid  v.  Di-methyl-ptridine 

C.Uir.OXYLIC  ACID.' 

NIG  R ANILINE  v.  Aniline  black. 

NIGROSINE.  A  name  used  by  Wolff  (Clicm. 
Ind.  2,  290,  319)  to  denote  a  blue-black  sub- 
stance C,,^H^;N„  found  among  the  products  of 
the  action  of  arsenic  acid  on  aniline  hydro- 
chloride at  230°.  Its  hydrochloride  C^JL^N.HCl 
exhibits  in  solution  blood-red  fluorescence,  and 
is  decolourised  by  reducing  agents.  The  name 
'  nigrosine  '  has  also  been  applied  to  indulines, 
more  especially  when  obtained  by  the  action  of 
nitro-benzene  on  a  mixture  of  pure  aniline  and 
aniline  hydrochloride. 

NIOBATES  V.  p.  506. 

NIOBIUM.  Nb  (Colnmhium).  At.  w.  94. 
I\Iol.  w.  unknown,  S.G.  7'00  at  15-5°  (lloscoe, 
C.  N.  37,  20). 

Occ;()-)-(,')ic<;.— Niobates  occur  in  a  few  rare 
minerals,  e.g.  in  coluinbitc,  tantalitc,  sciDiarskitc, 
yttro-ilmcnite,  cu.renitc,  and  some  varieties  of 
pitch-hlcnde.  Niobates  are  generally  accom- 
]ianied  by  tantalates,  tungstates,  titanates,  zir- 
conatcs,  and  compounds  of  Th,  Ce,  and  Yt. 

Ilhtory. — In  1801,  Hatcliett  found  a  new 
oxide  in  a  mineral  called  colmnhitc  from  Massa- 
chusetts; to  the  metal  of  the  new  oxide  he  gave 
the  name  colunibium  (CrelVs  Ann.  1,  197,  257, 
3-V2).  In  the  following  year,  Ekeberg  {Schcr.  J. 
9,  597)  examined  two  minerals — one  from  Fin- 
land, the  otlier  from  Sweden — and  announced 
the  discovery  of  a  new  oxide  ;  as  the  oxide  was 


soluble  only  in  caustic  alkalis  and  was  ppd.  by 
acids,  Ekeberg  gave  to  the  metal  of  this  oxide 
the  name  tantalum.  In  1809,  WoUaston  {S. 
1,  520)  pronounced  the  oxides  discovered  by  Hat- 
chett  and  Ekeberg,  respectively,  to  be  identical. 
Berzelius  confirmed  the  decision  of  Wollaston 
(P.  4,  C) ;  he  proposed  to  apply  the  name  tanta- 
lum to  the  characteristic  metal  of  coluinbitc  and 
the  minerals  examined  by  Ekeberg.  Oxide  of 
tantalum  was  recognised  as  present  in  several 
rare  minerals  {v.  Hermann,  J.  pr.  38,  91 ;  H. 
Eose,  P.  63,  821).  In  1844,  H.  Rose  began  a 
series  of  reseai'ches  on  the  minerals  containing 
tantalum  compounds  (P.  vols.  63,  69,  73,  74,  90, 
99,  100,  101,  102).  Hose  concluded  that  oxides 
of  three  distinct  metals  exist  in  these  minerals: 
oxide  of  tantalum  in  tantalite  from  Finland 
and  Sweden;  and  oxides  of  two  new  metals, 
which  he  called  niobium  and  pelopium,  in  tan- 
talilc  from  Massachusetts  (formerly  called 
columhitc)  and  in  a  iantalite  from  Bavaria.  In 
1853,  Rose  came  to  the  conclusion  that  the  com- 
pounds described  by  him  as  oxides  of  niobium 
and  pelopium  were  really  two  different  oxides  of 
the  same  metal  which  was  different  from  tan- 
talum; this  metal  Rose  called  niobium  (from 
Niobe,  the  daughter  of  Tantalus)  (Rose,  P.  63, 
317).  As  different  specimens  of  niobium  oxide 
.  showed  considerable  differences  of  S.G.,  Marignao 
I  re-examined  the  ground,  and  showed  that  some 
j  of  Rose's  oxides  of  niobium  contained  tantalum 
(C  B.  60,  2'6i,  1355).  Marignac  also  showed 
that  the  most  probable  formulas  for  the  oxide 
and  chloride  of  Nb  are  Nb.iOj  and  NbCl,,  re- 
spectively. Blomstrand  (J. ijr.  97,  57)  confirmed 
Marignac's  results.  Determinations  of  S.G.  of 
gaseous  Nb  chloride  and  oxychloride  by  Devillo 
a.  Troost  (C.  B.  56,  891)  have  shown  the  for- 
mulae NbClj  and  NbOCf,  to  be  molecular.  H. 
Eose  supposed  he  had  obtained  Nb  by  reducing 
a  compound  of  Nb,  K,andF  by  Na;  Delafontaine 
showed  that  Rose's  supposed  Nb  was  really  NbO, 
and  that  the  compound  from  which  it  was  ob- 
tained contained  O  {Ar.  Sc.  27, 167).  Blomstrand 
obtained  Nb,  containing  some  H,  in  1864  by  re- 
ducing the  chloride  in  H  ;  in  1878  Roscoe  pre- 
pared approximately  pure  Nb  by  the  same  method 
(C.  N.  37,  25). 

The  existence  of  three  other  metals  in  nio- 
bium-containing minerals  has  been  asserted  by 
von  Kobcll  (J.  pr.  79,  291;  83,  193,  449),  and 
Hermann  (J.  pr.  38,  91,  119;  J.  pr.  [2]  3,  373; 
4,  178;  15,  105);  but  the  researches  of  Blom- 
strand and  Marignac  {I.e.)  make  the  existence  of 
these  metals — diomium,  ilmenium,  and  ncpta- 
iiiuin — very  doubtful. 

Preparation.— Very  finely-powdered  colum- 
hitc is  fused  with  3  times  its  weight  of  KHSO,, 
in  an  iron  or  Pt  crucible,  until  completely  dis- 
solved; after  cooling,  the  residue  is  powdered 
and  treated  with  boiling  water,  whereby  sulphates 
of  K,  Fe,  and  Mn  are  removed;  the  insoluble 
portion  is  washed,  and  digested  with  yellow 
NH.,  sulphide,  sulphides  of  Sn  and  W  thus  go 
into  solution  and  FeS  remains  mixed  with  Nb.^O^ 
and  Ta..O-, ;  the  residue  is  washed  and  digested 
with  HClAq,  to  remove  FeS  ;  the  insoluble  in 
acid  is  thoroughly  washed  witli  boiling  water 
until  white.  To  separate  Nb  from  this  mixture 
of  Nb,0,  and  Ta.O^,  the  whole  is  dissolved  in 
IIFAq,  the  solution  is  heated  to  boiling,  and 
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J  part  KIIF.,  is  added  for  each  part  of  mixed 
Nb._,Oj  and  Ta.fi^  used  ;  the  liquid  is  evaporated 
until  1  g.  of  the  mixed  oxides  is  present  in  about 
7  c.c,  and  allowed  to  cool ;  crystals  of  K^TaP, 
separate,  these  are  washed  with  cold  water  till 
the  washings  give  no  red,  but  a  pure  yellow,  pp. 
with  tincture  of  galls ;  the  filtrate  is  concentrated 
with  addition  of  KHP,,  and  the  second  crop  of 
K.^TaF,  crystals  is  removed  and  washed.  After 
one  or  two  repetitions  of  this  process,  fine  tablets 
of  NbOP;,.2KF  separate  on  evaporating  the  filtrate 
from  the  K^TaF,  crystals ;  the  tablets  are  col- 
lected, pressed,  and  heated  in  a  Pt  dish  with 
H.^.SO^  until  HF  is  completely  removed ;  the 
residue  is  boiled  with  a  large  quantity  of  water 
for  some  time,  when  a  white  pp.  of  Nb^Oj-crH^O 
separates  out  (Berzelius ;  v.  also  Blarignac, 
Ar.  Sc.  23,  1G7,  249;  25,  5).  The  pp.  of 
NbjOj.s'H^O  is  washed,  dried,  and  heated  to  red- 
ness; it  is  then  mixed  with  a  large  excess  of 
charcoal,  the  mixture  is  heated,  then  placed  in  a 
large  hard  glass  tube  (a  small  quantity  being 
used,  as  NbClj  is  very  voluminous),  heated  in 
dry  CO,  until  perfectly  dry,  and  allowed  to  cool 
in  dry  CO, ;  the  CO,  is  then  completely  expelled 
by  dry  CI,  and  the  tube  is  then  heated  to  redness 
while  dry  CI  passes  through  it;  NbCl^  collects  in 
the  tube,  and  is  distilled  in  a  stream  of  dry  CI. 
The  NbClj  is  then  vapourised  in  a  current  of  per- 
fectly dry  H,  with  precautions  to  prevent  the 
entrance  of  air  and  moisture,  and  the  mixed 
vapour  is  passed  through  a  red-hot  tube  of  hard 
glass.  The  grey,  lustrous  crust  of  Nb  which 
forms  in  the  tube  is  finally  strongly  heated  in  a 
stream  of  pierfectly  dry  H  (Roscoe,  C.  N.  37,  25). 
Nb  thus  prepared  contains  about  '27  p.c.  H. 

Properties  and  Reactions.  —  A  steel-grey 
lustrous  metal.  S.G.  7'06  at  15-5°  (Roscoe,  I.e.). 
Insol.  HClAq,  HNO-,Aq,  or  aqua  rcgia ;  sol.  cone. 
H,SO,.  Heated  in  air,  burns  to  Nb^jO^.  Heated 
in'Cl  forms  NbCl^. 

The  at.  w.  of  Nb  has  been  determined  (1)  by 
determinations  of  V.D.  of  NbClj  and  NbOClj 
(Deville  a.  Troost,  C.  B.  56,  891 ;  60, 1221)  ;  and 
by  analyses  of  NbCl^  (H.  Rose,  P.  104,  432 ;  Blom- 
strand.  Acta  Univ.  Lund.  1864  ;  Marignac,  Bibl. 
Univ.  Geneve,  1865  and  1866) ;  (2)  by  analyses 
of  NbOF3.2KF.  aq  (Marignac,  I.e.). 

Nb  is  metallic  in  its  physical  properties. 
NbO  and  Nb-.O^  dissolve  in  cone.  H^SO^,  but  no 
definite  sulpliates  or  other  salts  of  the  oxides 
have  been  isolated.  Nb^O^.xH.^O  forms  several 
niobates,  in  which  Nb  forms  part  of  the  negative 
radicle.  Nb  forms  the  third  member  of  the 
even-series  family  of  Group  V. ;  it  is  closely  re- 
lated to  Ta,  and  less  closely  to  N,  P,  V,  As,  Sb, 
Di,  Er,  and  Bi  {v.  Nitrogen  group  of  elements, 
this  vol.). 

Detection  and  Estimatlori. — Niobates  dissolve 
in  hot  HClAq ;  on  adding  water  and  boiling, 
Nb_05.£cH,0  ppts.  Solutions  in  HClAq  are 
coloured  blue,  then  dark  brown,  by  Zn. 
K|FeCy^Aq  gives  a  red  pp.,  and  K^FeCygAq  a 
bright-yellow  pp.,  with  aqueous  solutions  of 
alkali  niobates  ;  gall  tincture  gives  an  orange- 
red  pp.  Nb  is  estimated  as  Nb,,©^ ;  the  process 
is  sufficiently  described  under  Preparation  (cf. 
Eammelsberg,  P.  136,  177,  362 ;  144,  5G,  191). 

Niobium,  acids  of,  and  their  salts.  Niobic 
oxide,  Nb,0;,  reacts  with  alkali  oxides  to  form 
salts;  these  niobates  may  be  regarded  as  derived 


from  various  hydrates  of  Nb,Oj.  Hydrated 
niobic  oxide,  Nb,0j.a;H,,0,  is  obtained  by  fusing 
Nb,05  with  KHSOj,  washing  with  water,  dissolv- 
ing in  HClAq,  and  ppg.  by  NH.Aq ;  the  pp. 
thus  obtained  by  Santesson  (Bl.  [2]  24,  52)  con- 
tained c.  8'4  p.c.  water,  which  corresponds  with 
the  composition  3Nb,05.4H20  (  =  Nb,0,,(OH)s). 
The  hydrate  Nb^05.7H,0  is  obtained,  according 
to  Santesson  (I.e.),  by  reacting  on  NaNbOj  with 
H.SOjAq  and  drying  at  100°  (v.  Hydrates  of 
niobic  oxide,  p.  509).  Niobates  have  not  been 
obtained  by  neutralising  hydrates  of  Nb.^O^,  but 
either  by  fusing  Nb^Os  with  basic  oxides  or 
carbonates,  or  by  double  decomposition  from 
solutions  of  alkali  niobates. 

Niobates.  The  niobates  belong  to  the  form 
a-Nb,0-.2/M0,  where  M  =  K,,,  Ca,  Mg,  Mn,  &c. 
Niobates  are  known  corresponding  with  the 
meta-  and  pyrophosphates ;  and,  besides  these, 
salts  have  been  isolated  in  which  the  ratio  of 
the  basic  to  acidic  oxide  varies  from  1:2  to  4:1. 
The  niobates  are  prepared  by  fusing  Nb.^O^  with 
basic  oxides,  carbonates,  and  a  few  other  salts ; 
some  niobates  are  obtained  by  ppg.  solutions  of 
alkali  niobates  by  solutions  of  metaUic  salts. 
The  alkali  niobates  are  soluble  in  water ;  the 
others  are  insoluble.  Solutions  of  the  alkali 
niobates  are  decomposed  by  H^SO^Aq  with  ppn. 
of  Nb^O^.a'HjO  ;  CO,  ppts.  acid  salts.  Solutions 
of  niobates  in  HClAq  are  reduced  by  Zn  to 
NbjO,  (blue),  and  then  to  Nb^Oj  (brown-black) 
(v.  Niobium  oxides,  p.  508).  Fluoniobates  and 
fiuoxyniohates  are  also  known  (v.  next  page). 

Potassium  niobates.  (1)  Metaniobatc, 
KNbOj.  Small  rectangular  tablets  ;  sol.  water  ; 
obtained  by  dissolving  Nb,05  in  molten  CaF^, 
fusing  the  product  with  K.^COj,  in  ratio 
K.jCOjiNb^Os,  and  repeatedly  treating  the  mass 
(after  cooling)  with  boiling  dilute  H^SO^Aq  (Joly, 
Fremr/s  Encyclop.  Chimirpie).  (2)  Pyroniobate, 
KjNb,0;.llH^O.  Insol.  water  ;  obtained  by 
melting  Nb^05  with  a  large  excess  of  K.fiO,, 
and  washing  with  water  (Santesson,  Bl. 
[2]  24,  52).  (3)  3Nb,05.4K,0.1GJI,0,  and  (4) 
7Nb,05.8K.,0.32H,0.  The  former  salt  is  obtained 
by  fusing  Nb^O^  with  2  to  3  times  its  weight  of 
KjCOj,  dissolving  in  water,  and  evaporating  in 
vacuo ;  large  monoolinic  crystals,  efflorescent  in 
air,  loses  12H,0  at  100°,  and  is  dehydrated  at 
red  heat.  The  second  salt  is  obtained  in  quad- 
ratic octahedra  by  slowly  evaporating  a  solution 
of  the  first  salt  (Marignac,  A,  Ch.  [4]  8,  6 ;  13, 
5).  (5)  2Nb,0,-3K.O-13H,0;  rhombic  pyramids, 
by  adding  KOHAq  to  solution  of  salt  (3)  or  (4), 
and  evaporating  slowly  (Marignac,  I.e.).  (6) 
2Nb,05.2K,0.11H,0;  the  crystalline  residue  ob- 
tained by  fusing  Nb.,05  and  K,,C0„  in  the  ratio 
Nb,05:K,C03,  and  treating  with  water,  has  this 
composition  (Santesson,  Bl.  [2]  24,  52).  (7) 
4Nb,0..3K,0 ;  obtained  by  strongly  heating 
NbPj  with  twice  its  weight  of  KHSOj  for  some 
hours,  and  washing  with  water  (Joly,  Frcmy's 
Encyclop.  Chimique).  (8)  3Nb,05.k,0.5H,0 ; 
prepared  by  boiling  KNbOF3.2KFAq  with  KHCO3, 
wasliing  the  powder  which  separates,  and  drying 
at  100°  (Marignac,  I.e.). 

Sodium  niobates.  (1)  Metaniobate, 
2NaNb03.5H.p.  llhombic  prisms  ;  obtained  by 
fusing  Nb.Pj  with  3  pts.  Na,CO.„  allowing  to 
stand  in  contact  with  cold  water  (which  dissolves 
Na^COJ,  dissolving  in  hot  water,  and  crystallising 
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(.Toly,  Frcini/s  Encyclop.Cliimiquc).  Santesson 
[IJl.  [2J  2J:,'5'2)  obtained  this 'salt  by  boiling 
Nb.,0-,.a'H^,0  with  NaOHAq  ;  the  salt  remained 
insoluble  in  NaOHAq,  slightly  soluble  in  cold 
water.  (2)  4Nb.,05.Na,,O.H_,0  ;  a  salt,  probably 
with  this  composition,  was  obtained  by  Santesson 
(I.e.)  as  a  gelatinous  pp.  by  passing  CO.,  into 
solution  of  NaNbOj.  (.'i)  3Nb,0,-2Na,0.9H,0. 
An  insoluble  amorphous  salt,  obtained  by 
fusing  Nb.Oj  with  NaOH  and  treating  with 
water  (Santesson,  I.e.). 

Niobates  of  Ca,  Mg,  and  Mn— viz.  Ca,Nb  0„ 
Ca(NbO:,), ;  Mg,Nb,0,.2MgO,  Mg,,Nb,0VMg0, 
Wg,,Nb,,0. ;  Mn(NbOj)„ — have  been  obtained  by 
Joly  (l.c)  by  fusing  CaCl,„  MgCl,,,  and  MnCl,, 
v/ith  Nb._,0;,.  Joly  also  obtained  a  niobate  of  Fe, 
and  a  niolaate  of  Fe  and  Mn.  H.  Eose  (P.  90, 
4o())  obtained  niobates  of  Cu,  Hg,  and  Ag  by 
adding  salts  of  these  metals  to  solutions  of 
NaNbO^. 

Fldoniobates.  These  salts,  which  may  also 
be  regarded  as  compounds  of  NbFj  with  metallic 
fluorides,  and  sometimes  also  with  HF,  are  ob- 
tained by  dissolving  Nb.O-.,TH_,0  in  large  excess 
of  HFAq,  adding  metallic  carbonates,  and  eva- 
porating ;  the  fiuoniobates  are  also  formed  by 
dissolving  tluoxyniobates  (v.  infra)  in  HFAq  and 
evaporating  (Marignac,  A.  Ch.  [4]  13,  5  ;  San- 
tesson, Bl.  [2]  24,  52).  The  following  are  the 
principal  fiuoniobates : — 

(NH  J  ,NbF,.2NbOF,.NH,F ; 
Co,Nb-,F.,...5HF.2SH,0 
(  =  3NbF,.5CoF,.-'5HF.28H.,0) ; 

Cu,Nb,F„.HF.18H,,0 
( =  2NbF,.4CuF,,.HF.lSH„0) ; 

Fe,Nb  P„,.l!)H,,0  (  =  2NbF3..3FeF.,.19H.,0) ; 
Mn,Nb,F.,...5HF.13H,0 
(  =  3NbF,.5MnF...5HF.13H.,0); 

Ni.Nb,,F.,...5HF.28H..O 
(  =  3NbF,..5NiF„..5HF.2SH„0) ; 
K,,NbF,(NbF,.2KF). 

Fluoxyniobates.  These  salts  are  obtained 
by  dissolving  Nb-.Oj  with  alkali  fluorides  in 
HFAq,  and  evaporating.  They  may  be  regarded 
as  derived  from  the  hypothetical  acids  II.NbOF,, 
H,,NbOF„andH  ,NbOF,;  they  may  also  be  looked 
on  as  compounds  of  NbOF;,  with  alkali  fluorides. 
The  fluoxyniobiatcs  have  been  examined  chiefly 
by  Marignac  (.4.  Ch.  [4]  8,  5  ;  13,  5). 

Ammoniiom  fliioxyniobatcs.  1. 
(XH,),,NbOF,  (  =  NbOF,.2NH,F).  Obtained  by 
dissolving  NboO^  and  NHjF  in  HFAq,  and  eva- 
porating ;  easily  soluble  rhombic  prisms,  iso- 
morphous  with  \V0.,F.,.2NH^F.- -2.  (NH,),NbOF, 
( -NbOF.,.3NH,F).  ■  Obtained  similarly  to  the 
foregoing  salt  ;  forms  octahedral  crystals,  iso- 
inoiphous  with  ZrF^.SNH.F  (Baker,  C.  J.  35, 
7ii2).-3.  (NH,),NbOF,(  =  Nb01'\,.4NH,F).  Ob- 
tained  by  dissolving  Mb.^O^.^'HoO  in  cone. 
NHjFAq;  cubic  and  octahedral  crystals  of  the 
regular  system  (.Joly,  P.  108,  407).  —  4. 
(NH,),Nb,03F,,.H,0  ( =  3NbOF.,.5NH,F.H,0).  Ob- 
t. lined  by  adding  less  than  an  equivalent  of 
NII,F  to  Nb.O-,  in  HFA.q.  and  evaporating. 

Potassium  fl.iioxyniobatcs .  —  1. 
K  ,NbOP,.H,0  (  =  Nb6F,.2KF.H,0).  Obtained  by 
evaporating  a  solution  of  Nb.^6.  in  HFAq  after 
aldition  of  KF.  By  crystallising  from  water, 
the  salt  separates  in  such  fine  tablets  that  the 
liquid  appears  to  gelatinise;  monoclinic  tables 
arc  obtained  by  crystallising  from  water  contain- 


ing a  little  HF.  Loses  H.O  at  100°  ;  melts  at 
red  heat;  sol.  in  12-13  pts.  water  at  17^-21°; 
easily  soluble  in  hot  water. —  2.  K.,NbOFa 
(  =  NbOF3.3KF).  Obtained  by  adding  excess  of 
KF  to  solution  of  the  foregoing  salt.  Cubical 
crystals  belonging  to  the  regular  system 
(Baker,  C.  J.  35,  7Gl).--3.  K;Nb,0,F,,.H.,0 
(  =  3NbOF,.5KF.H,0).  Obtained  by  adding  less 
than  an  equivalent  of  KF  to  Nb,,©,,,  in  HFAq, 
evaporatinga  little,  separatingfromKsNbOFj.H^O 
which  separates,  and  evaporating  the  mother- 
liquor.— 4.  K3NbOF,.HF(  =  NbOF3.3KF.HF).  Ob- 
tained by  dissolving  Nb.^O^  in  considerable  excess 
of  HFAq,  and  adding  excess  of  KF  ;  isomorphous 
with  SnP.,.3KF.HF. 

Fluoxyniobates  of  Cu  and  Zn  have  also  been 
obtained  ;  CuNbOF,.4H,0,  and  ZnNbOF,.(>H,0. 

Niobium,  alloys  of.  An  alloy  of  Nb  with  Al, 
approximately  of  the  composition  Nb._,Alj,  was 
I  obtained  by  Marignac  {Ar.  Sc.  31,89)  by  heating 
!  NbF,,.2KF  with  Al  in  a  carbon  crucible,  and 
treating  with  cold  HClAq.  A  grey,  crystalline, 
metal-like  powder  ;  S.G.  4'45  to  4'52.  Soluble 
in  hot  HClAq  with  evolution  of  H.  Insoluble 
in  HNO.,Aq  or  dilute  H.SOjAq;  boiling  cone. 
H.SOj  forms  SO,  and  S; 'soluble  in  HFAq. 

Niobium,  br  mide  of.  NrBr^.  Formula  pro- 
bably molecular,  Ijocause  of  similarity  with 
NbCl^,  which  has  been  gasified.  A  purple-red 
solid,  obtained  by  passing  CO,  laden  with  Br 
vapour  over  a  heated  mixture  of  Nb.,0.-  and  C 
(II.  Rose,  P.  104,  442). 

Niobium,  carbide  of.  By  heating  to  e.  1500° 
a  mixture  of  4  pts.  Nb,Oj,  1  pt.  sugar  carbon,  and 
1  pt.  Na.COj,  .Joly  obtained  large  violet  needles 
of  the  co'mposition  NbC  {PI.  [2]  25,  2015). 

Niobium,  carbonitride  of.  By  heating  Nb.,0., 
with  a  mixture  of  Na.CO.,  and  C  to  c.  1200°'^ 
Deville  (C.  B.  0(5,  ISO)  obtained  a  crystalline 
mass,  which  evolved  NHj  when  heated  with 
molten  KOH  ;  according  to  Joly  {Bl.  [2]  25,  206), 
this  substance  is  either  a  carbonitride  of  Nb,  or 
a  mixture  of  carbide,  NbC,  with  nitride  NbN. 

Niobium,  chlorides  of.  Two  chlorides  of  Nb 
are  known,  NbCl^  and  NbClj. 

Niobium  PENTAcnLOEii>E  NbCL.  Mol.  w. 
270-85.  V.D.  138-9  (Deville  a.  Troost,  C.  R.  GO, 
1221).  Melts  at  194°  and  boils  at  240°  (D.  a. 
T.,  I.e.). 

Preparation. — Perfectly  dry  Nb,03  is  mixed 
with  a  large  excess  of  dry  sugar  or  starch,  the 
mixture  is  completely  charred  by  heating  in  a 
closed  crucible,  and  a  small  quantity  is  then 
j  placed  in  a  rather  wide  tube  of  hard  glass, 
narrowed  here  and  there,  connected  with  a  CO.^ 
and  a  CI  apparatus;  the  tube  is  gently  heated 
for  some  time  while  a  stream  of  perfectly  dry 
CO,  is  passed  through  it,  and  is  then  allowed 
to  cool  in  the  CO, ;  when  cold,  perfectly  dry  CI 
is  passed  through  the  tube;  when  every  trace  of 
CO.,  is  expelled,  the  tube  is  gradually  heated  to 
I  bright  redness  in  the  stream  of  CI ;  NbCl,,,  mixed 
I  with  a  little  NbOCl,,  collects  in  the  wider  parts 
of  the  tube.  The  NbCl.  is  separated  from  the 
less  volatile  NbOClj  by  distillation  in  dry  CI. 

As  NbClj  is  very  voluminous  the  operation 
must  be  conducted  in  wide  tubes  and  with  small 
quantities  of  the  mixed  Nb,0,  and  C  (H.  Rose). 

Properties  and  Reactions. — Yello'-v  needles  ; 
melts  at  194°,  beginning  to  sublime  at  125°,  boils 
at  240^  (Deville  a.  Troost,  C.  R.  00, 1221).  Vapour 
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13  yellow.  Soluble  in  alcohol.  Fumes  in  air, 
giving  off  HCl.  Decomposed  by  water  to  HCl 
and  Nba0..a:H„0.  Soluble  in  cold  cone.  HClAq ; 
Zn  produces  a  blue  colour  in  this  solution ;  on 
dilution  and  heating,  NbjOs.rHjO  separates. 
Soluble  in  cone.  H2SOJ  with  evolution  of  HCl. 
Vapour  of  NbClj  is  reduced  to  Nb  by  heating 
with  H  (Blomstrand ;  Eoscoe,  C.  N.  37,  25). 
KbOClj  is  produced  by  heating  with  Nb  O5. 
Kb.,0.,S,  is  formed  by  heating  in  CS,  vapour  (De-- 
lafontaine,  Ar.  Sc.  '27,  107). 

Niobium  trichloride  NbCl,.  When  vapour 
of  NbCl^is  slowly  passed  through  a  red-hot  tube, 
a  dark-grej  metal-like  crust  forms  on  the  sides 
of  the  tube  ;  this  crust  is  NbCl,  (Koscoe,  C.  N. 
37,  25).  Not  volatile ;  non-deliquescent ;  un- 
changed by  H.jO  or  NH^Aq ;  by  HNO^Aq  gives 
HCl  and  Nb^O  ..ccH.p.  Heated  in  air,  gives  oS 
■white  fumes.  When  heated  in  COj,  produces  CO 
and  NbOCl^. 

Niobium,  fluoride  of.  No  fluoride  of  Nb  has 
been  isolated  with  certainty.  Nb^05.a;H_,0  dis- 
solves easily  in  HFAq  ;  on  evaporation  a  non- 
crystallisable  mass  is  obtained,  which  evolves 
white  fumes  when  heated  and  leaves  Nb^O^.  So- 
lution of  Nb^Oj.aHjO  in  HFAq  yields  fluonio- 
bates  when  mixed  with  metallic  carbonates  and 
evaporated;  these  fluoniobates  may  be  regarded 
as  compounds  of  NbP^  with  metallic  fluorides  (v. 
Fluoniobates,  p.  507). 

Niobium,  haloid  compounds  of.  The  only 
haloid  compound  of  Nb  which  has  been  gasified 
is  NbClj ;  the  trichloride  is  also  known,  and  the 
formula  NbClj  is  probably  molecular.  No  fluoride 
or  iodide  has  been  isolated,  but  several  com- 
pounds are  known,  which  may  be  regarded  as 
formed  by  the  union  of  NbF^  with  more  positive 
fluorides  (v.  Fluoniohates,  p.  607).  NbClj  reduces 
CO2  to  CO  at  a  high  temperature.  Oxyhaloid 
compounds  are  known,  of  the  form  NbOXj,  where 
X  =  Br,  CI,  or  F. 

Niobium,  hydride  of,  ?NbH.  Marignae  (Ar. 
Sc.  1868)  obtained  a  heavy  grey  powder,  having 
approximately  the  composition  NbH,  mixed  with 
a  little  Nb.Oj,  by  heating  K,,NbF„  mixed  with  a 
little  KHFj,  and  covered  with  NaCl,  with  excess 
of  Na  in  an  iron  crucible.  The  reaction  was 
energetic ;  the  fused  mass  was  broken  up,  treated 
with  water,  then  with  water  containing  a  little 
HF,  then  washed  with  water,  and  finally  filtered 
and  dried.  The  powder  obtained  by  Marignao 
had  S.G.  6  to  C-6 ;  it  dissolved  in  cone.  HFAq 
with  rapid  evolution  of  H  ;  it  was  insoluble  in 
HClAq,  HNOjAq,  and  dilute  H2S04Aq,  sol.  warm 
cone.  H.SOj,  also  in  molten  KHSO., ;  heated  in 
air  or  O  to  above  100°  it  burned  to  Nb.Ps  and 
H.,0 ;  it  was  unchanged  when  heated  in  H. 
Kriiss  a.  Nilson  {B.  20, 1C91)  repeated  Marignac's 
experiments,  using  a  quantity  of  Na  equivalent 
to  the  K^NbF, ;  they  obtained  a  mixture  of  c.  77 
p.c.  NbH,  c.  21-5  p.c.  Nb.,0,,  and  c.  1  p.c.  Fe.O^. 
K.  a.  N.  give  S.H.  of  NbH  as  -097  at  0°  to  100°, 
•092  at  0°  to  210-5°,  -087  at  0°  to  301-5°,  and  -083 
at  0°  to  419°. 

Niobium,  nitride  of,  ?  NbN.  NbCl,  absorbs 
NH, ;  on  heating,  NH,C1  is  evolved,  and  a  black 
mass  remains  which  contains  N.  Heated  with 
KUHAq,  NH3  is  evolved  ;  it  is  not  attacked  by 
HN0.,Aq;  soluble  in  HFAq;  heated  in  air,  it 
oxidises  with  incandescence.  The  composition 
of  this  body  is  approximately  NbN  (H.  Rose ; 


Deville,  C.  R.  6G,  180  ;  Joly,  Bl.  [2]  25,  20(5). 

By  reducing  Nb.^O,  with  a  mixture  of  soda  and 
C,  Deville  obtained  a  crystalline  mass,  probably 
a  mixture  of  nitride  and  carbide  of  Nb. 

Niobium,  nitro-carbide  of,  v.  Niobium,  car- 
bonitride  of,  p.  507. 

Niobium,  oxides  of.  Three  oxides  of  Nb  hava 
been  isolated,  NbO,  NbOj,  and  NKOj;  a  fourth, 
NbjOj,  probably  exists.  Nh.fi^  is  formed  by 
heating  Nb  in  air  or  O,  also  by  decomposing 
NbOClj  by  water,  and  in  other  ways;  NbOj  is 
produced  by  the  partial  reduction  of  Nb.O-  in 
H  ;  NbO  is  obtained  by  the  incomplete  reduction 
of  NbOFj  or  NbOCl,  by  Na  or  Mg  ;  when  Nb.O^ 
in  HClAq  is  reduced  by  Zn  the  solution  becomes 
brown,  and  a  solid  separates,  which  is  probably 
NbjOj.  Moist  Nh.Oj  reacts  as  an  acid-forming 
oxide;  niobates  are  formed  by  fusing  Nb^OjWith 
basic  acids  or  carbonates  {v.  Niobates,  p.  606). 
The  mol.  w.  of  none  of  the  oxides  of  Nb  is  known 
with  certainty. 

NioBic  OXIDE  Nb^Oj  {Niobic  anhydride. 
Niobium  pentoxide). 

Occurrence. — Niobates  occur  in  a  few  rare 
minerals,  e.g.  columbite,  iantalite,  and  samarsk- 
ite. 

Preparation. — 1.  NbOClj  is  agitated  with 
water,  the  insoluble  Nb^Oj.xH.O  is  washed  till 
free  from  HCl,  dried  at  100°,  and  heated  to  in- 
cipient redness.  The  solution  after  treating 
NbOClj  with  water  contains  much  Nb  Oj ;  the 
oxide  is  obtained  by  adding  slight  excess  of 
NHjAq,  warming  till  every  trace  of  NH,  is  re- 
moved, collecting  the  pp.,  washing  till  free  from 
HCl,  and  drying.— 2.  Dilute  H,,SO,Aq  is  added 
to  a  boiling  solution  of  NaNbOj,  the  ppd. 
NbjOj.KH^O  is  thoroughly  washed  and  heated.— 
3.  Impure  Nb^O^  is  fused  with  KHSOj,the  fused 
mass  is  treated  with  water,  and  the  pp.  is  .vashed 
and  heated. — 4.  Nb^Oj  is  obtained  in  crystals  by 
dissolving  in  molten  borax,  heating  in  a  porce- 
lain oven,  washing,  and  drying  (Nordenskjold, 
P.  114,  612 ;  Ebelmen,  A.  Ch.  [3]  33,  34 ;  Knop, 
Z.  K.  12,  610 ;  also  by  strongly  heating  Nb.Oj 
(from  NbOClj)  in  a  slow  current  of  HCl  (Deville, 
C.  B.  66,  180).  For  preparation  of  Nb.O^  from 
coluinbile  v.  Niobiusi,  Preparation,  p.  605. 

Properties. — A  white  powder;  becomes  yellow 
when  heated,  and  goes  white  on  cooling.  In- 
soluble in  water.  S.G.  4-4  to  4-53  (Marignae, 
A.  Ch.  [4]  8,  5).  The  crystals  of  Nb,0,  are  flat, 
right-angled  tablets ;  they  are  optically  active 
(Nordenskjold,  P.  114,  612;  cf.  Ebehnen,  A.  Ch. 
[3]  33,  34  ;  Knop,  A.  159,  66).  S.H.  -118  at  0° 
to  210-5°,  -124  at  0°  to  301-5°, -134  at  0°to  449°. 
(Kriiss  a.  Nilson,  B.  20,  1C91). 

Reactions. — 1.  Dissolves  in  hot  cone,  siil- 
phuric  acid  ;  the  solution  may  be  diluted  with- 
out ppn.,  but  on  heating  all  the  Nb,,©.,  is  ppd.; 
the  pp.  contains  H^SOj. — 2.  Boiling  hydrochloric 
acid  dissolves  only  traces  of  Nh^Oj;  the  residue 
is  easily  soluble  in  water,  and  this  solution  is  ppd. 
on  boiling  with  H.,S0jAq  (Wohler,  P.  48,  93 ; 
Marignae,  A.  Ch.  [i]  8,  16 ;  13,  20 ;  H.  Rose,  P. 
112,  484). — 3.  Easily  dissolved  by  cold  hydro- 
fluoric acid. — 4.  Soluble  in  caustic  potash  solu- 
tion.— -5.  Caustic  soda  does  not  dissolve  Nb^Oj 
but  the  product  is  soluble  in  water.  Nb.Ps 
which  has  been  strongly  heated  is  insoluble  in 
HjSO^,  HClAq,  or  HFAq  ;  it  is  dissolved  by 
molten  alkalis. — 6.  Eeduccd  by  hydrogen  to 
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NbO,  at  fall  red  heat.- 7.  Moist  Nb,,0,,  dissolved  I 
in  HClAij  is  reduced  liy  zinc  with  formation  of  a 
blue  liquid  which  then  becomes  brown  and  de- 
posits brown  Hocks,  probably  of  Nb,|0.,  (Marignac,  j 
A.Ch.li]  13,5).  — 8.  Strongly  heated  with  hydrogen 
sulphide,  or  carbon  disiilpliide,  an  oxysulphide 
is  formed,  probably  Nb.OSj  (Delafontaine,  ^r.  Sc. 
27,  107).^  1).  Heated  with  ammonia,  Nb  nitride 
(q.v.)  is  formed. — 10.  Mixed  with  carbon  and 
licated  in  chlorine  or  bromine,  NbClj  (or  NbBr^) 
is  formed  along  with  some  NbOCl.,  (or  NbOBr.,).— 
11.  Fused  with  basic  oxides  or  carbonates,  niobates 
(g.  V-)  are  produced. 

Combinations. — l.With  water  io  form  various 
hydrates  {v.  infra).— 2.  Nb^O.appears  to  combine 
with  some  acids,  but  no  definite  compounds  have 
yet  been  isolated  ;  e.g.  the  pp.  obtained  by  decom- 
posing NliOCl.,  by  water  in  presence  of  Na^HPO, 
contains  JI,rO„  and  the  pp.  obtained  by  adding 
water  to  Nlx^Oj  in  H.SO,,  and  boiling  contains 
H.^SOj  {v.  Blomstrand,  Acta  Univ.  Lund.  18G4). 

Hydrates  op  niobic  oxide.  Various  hy- 
drates of  Nb^j  are  known.  By  fusing  Nb-,0^ 
with  KHSO,,  boiling  with  water,  dissolving  the 
pp.  in  HClAq,  and  ppg.  by  NH^Aq,  Santesson 
(Dl.  [2]  24,  62)  obtained  a  flocculent  pp.  contain- 
ing S'Ol  to  8-41  p.c.  H.,0,  agreeing  with  the 
formula  SNb.Pj.iH^O.  The  solid  obtained  by 
ppg.  NaNbOjAq  by  H,SO|Aq  and  drying  at 
1U0°  has  the  composition  Nb205.7H_0,  accord- 
ing to  Santesson  (I.e.).  The  hydrate  obtained 
by  decomposing  NbOCl^  by  water  is  amorphous  ; 
that  formed  by  the  action  of  moist  air  on  NbOCl, 
is  said  to  be  crystalline  (H.  Eose,  P.  112,  557). 
The  hydrates  of  Nb^O^  react  as  weak  acids  (u. 
Niobates,  p.  500). 

NioBous  OXIDE  NbO  (Niobium  monoxide). 
By  reducing  NbOF3.2KF  with  Na,  H.  Rose  ob- 
tained a  black  powder  which  he  thought  to  be 
Nb  (P.  101,  312).  This  substance  was  recognised 
as  an  oxide  by  Delafontaine  (Ar.  Sc.  27,  1G7). 
Prepared  by  strongly  heating  NbOFj.2KF  witli 
Na,  under  KCl,  and  washing  with  cold  water. 
S.Gr.  (5-3  to  G-G7.  Obtained  in  crystals  by  passing 
vapour  of  NbOCl,  over  heated  Mg  wire  (Deville 
a.  Troost,  C.  R.  GO,  1221  ;  v.  also  Deville,  C.  R. 
GG,  183).  Black,  lustrous,  regular  crystals. 
Moist  NbO  is  soluble  in  boiling  dilute  HClAq, 
or  in  HFAq  ;  H  is  said  to  be  evolved.  KOHAq 
dissolves  NbO,  forming  K  niobate.  Molten 
KHSOj  forms  Nb,0- ;  heated  in  01  NbOClj  is 
produced. 

Niobium  dioxide  NbO,_,  (Niobium  trfroxide 
[Nb.OJ).  A  black  powder  with  blue  reflection; 
insol.  water  and  acids.  Formed  by  heating 
Nb.,0-,in  a  stream  of  H  to  full  white  heat  (Dela- 
fontaine, Ar.  Sc.  27, 1G7). 

Wohler  (P.  48,  93)  noticed  that  Zn  reduces  a 
solution  of  Nb.^Ojin  HClAq,  with  production  of 
blue  and  then  brown  coloured  substances. 
Marignac  (.1.  Ch.  [4]  13,  5)  obtained  a  blue- 
brown  pp.  by  boiling  Nb.Os-rH.O  with  HClAq, 
dissolving  the  residue  iu  water,  and  reducing 
by  Zn. 

Niobium,  oxybromide  of,  NbOBr,.  A  vo- 
luminous, crystalline,  yellowish  solid,  obtained 
by  passing  Br  vapour  over  a  heated  mixture  of 
Nb.O^,  with  a  little  charcoal  (H.  Bose,  P.  104, 
442).  Sublimes  without  melting.  Heated  in 
C0._,  gives  Nb._.05  and  NbBr^.  Decomposed  by 
water,  giving  Nb^O^.xHp  and  HBrAq. 


Niobium,  oxychloride  of,  NbOCl,.  Mol.  w. 
21G-1.  Obtained,  along  with  NbCl,,  by  heating 
NbjO^  mixed  with  charcoal  in  a  stream  of  CI  ; 
also  by  heating  Nb^O.  in  a  stream  of  CO^  charged 
with  vapour  of  NbCl.  (Deville  a.  Troost,  C.  R. 
GO,  1221).  A  white,  lustrous  mass  ;  sublimes  at 
c.  400°  without  melting.  V.D.  at  440°  to  810° 
=  114  (D.  a.  T.,  I.e.).  Healed  strongly  in  CO,, 
NbClj  and  Nb.^Oj  are  formed  ;  the  same  products 
are  formed  by  heating  in  H  (Blomstrand,  Acta 
Univ.  Lund., ISiji).  Sol.  alcohol;  decomiJosed 
by  water  to  Nb,0,.a-H,0  and  HClAq. 

Niobium,  oxyfluoride  of,  NbOF,.  Small 
crystals,  optically  active ;  resemble  ZrF, ;  ob- 
tained by  strongly  heating  Nb,0.,  mixed  with  a 
large  excess  of  CaF,,  in  HCl  (Joly,  C.  R.  81, 
12GG).  NbOF.,  forms  various  compounds  with 
metallic  fluorides  (v.  Fluoxyniobates,  p.  507). 

Niobium,  oxysulphide  of,  NbpS^.  A  black 
powder ;  obtained  by  passing  H._,S  or  CS.^  vapour 
over  strongly  heated  Nb.^O;;.  The  product  of 
these  reactions  was  supposed  by  H.  Rose  to  be  a 
sulphide  of  Nb  (P.  Ill,  193;  v.  also  Rose  a.  Her- 
mann, /.  pr.  Ill,  393).  Delafontaine  {Ar.  Sc. 
27,  1G7)  showed  the  substance  to  be  an  oxysul- 
phide ;  llammelsberg  (-/.  pr.  108,  95)  thought 
the  composition  was  NbOS  or  Nb-O.S,. 

Niobium,  salts  of.  No  compounds  obtained 
by  replacing  the  H  of  acids  by  Nb  have  yet  been 
isolated.  There  are  indications  that  Nb_,0^  com- 
bines with  some  acids  (v,  Niobic  oxide.  Com- 
binations, No.  2,  snpra).  M.  M.  P.  M. 

NITRANILIC    ACID    v.  Di-mtro-dioxy- 

QUINONE. 

NITRANILINE  v.  Niteoaniline. 

NITRATES.  Salts  of  nitric  acid,  HNO.,. 
The  greater  number  of  the  nitrates  are  normal 
salts ;  many  basic  nitrates  also  exist.  The 
general  formula  for  normal  nitrates  may  be 
written  M".5iN03,  where  M"  denotes  a  metal  of 
n  valency.  The  normal  nitrates  may  also  be 
regarded  as  composed  of  a  basic  and  an  acidic 
radicle ;  on  this  view,  they  are  classed  under 
the  general  formulm  M  ,0.N..0„  M0.N..0  , 
M,0,.3N,05,  M0,.2N,05.  The  simplest  way  of 
looking  at  the  composition  of  the  basic  nitrates 
is  to  regard  them  as  compounds  of  the  acidic 
radicle NoOj  with  more  than  the  normal  quantity 
of  base;  thus  normal  lead  nitrate  is  PbO.N  O^, 
and  basic  lead  nitrate  is  3PbO.N_0^.  Several 
basic  nitrates  may  be  formulated  as  salts  of  the 
hypothetical  orthonitric  acid  H^NO,,,  which  bears 
the  same  relation  to  ordinary,  or  meta,  nitric 
acid  that  orthophosphoric  bears  to  metaphos- 
phoric  acid;  thus  basic  lead  nitrate  SPbO.N^Oj 
may  be  written  Pbj(N0,|)2. 

Some  nitrates  occur  native;  e.g.  Ca(N0,)2, 
Mg(N0,)2,  KNO„  NaNO.,.  Alkali  nitrates  are 
found  in  river,  spring,  and  drainage  waters,  and 
in  the  juices  of  some  plants.  With  regard  to 
the  formation  of  nitrates  in  the  soil  Nitrifi- 
cation, this  vol.  Nitrates  are  prepared  by  dis- 
solving metals,  metallic  oxides  or  carbonates,  in 
nitric  acid  ;  also,  in  some  cases,  by  double  de- 
composition from  the  alkali  nitrates. 

Most  nitrates  are  crystalline  salts.  As  no 
nitrate  has  been  gasified,  the  formul.-e  of  these 
salts  are  not  necessarily  molecular.  The  normal 
nitrates  are  soluble  in  wafer ;  a  few,  e.g.  Bi(NO,)  „ 
are  decomposed  by  water  with  production  of  in- 
soluble basic  nitrates.    Nitrates  are  decomposed 
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by  heat ;  a  tew  give  off  UNO.,,  but  in  almost  all  I 
cases  0  is  evolved,  along  with  oxides  of  N  and  | 
H_,0  ;  the  final  residue  is  generally  a  metallic  | 
oxide  corresponding  mth  the  nitrate  used ; 
AgNOj  leaves  a  residue  of  Ag.  Heated  with 
combustible  bodies,  nitrates  cause  deflagration 
or  explosion ;  if  the  combustible  body  be  an 
acid-forming  element,  or  a  compound  capable  of 
forming  an  acid  by  oxidation,  a  salt  is  formed 
composed  of  the  metal  of  the  nitrate  and  the 
acid  produced  from  the  combustible  body.  Thus 
K^SeO^  is  formed  by  deflagrating  KNO3  with  Se, 
and  KjMnOj  by  deflagrating  KNO3  with  an  oxide 
or  salt  of  Mn.  Alkali  nitrates  are  reduced  to 
NH3  by  the  action  of  potash  and  zinc,  or  by  a 
pair  of  metals  one  of  which  is  distinctly  more 
electro-positive  than  the  other,  e.g.  by  Cu  and 
Zn,  Fe  and  Zn,  Pt  and  Zn,  &c.  Alkali  nitrates 
are  also  reduced  to  NH3  by  the  action  of  common 
putrefactive  organisms  in  presence  of  peptones 
and  air  ;  also  by  Pt  black  charged  with  0,  in  the 
presence  of  dextrose  {v.  Loew,  B.  23,  675). 
Nitrates  are  reduced  to  nitrites,  N.O,NO,  and  N, 
by  organisms  present  in  the  soil  (v.  Warrington, 
C.  J.  45,  669;  53,742  [references  are  given  here  to 
other  memoirs];  69,  484  ;  Munro,  C.  J.  49,  667). 

The  greater  number  of  the  nitrates  are  in- 
soluble in  cone,  nitric  acid.  A  few  dissolve  in  a 
lai'ge  quantity  of  the  acid  ;  according  to  Ditte 
(-4.  Ch.  [5]  18,  320)  these  nitrates  combine  with 
HNO3  to  form  acid  salts,  e.g.  KNO,.2HN03, 
NHjN0,,.HN03,  KNO3.3HNO3,  EbNOa.SHNOj. 
Some  other  hydrated  nitrates  dissolve  in  warm 
HNOjAq  when  dehydrated  ;  on  cooling,  hydrates 
are  deposited  containing  less  water  than  those 
which  crystallise  from  water;  to  this  class  of 
nitrates  belong  Mg(N03).„  Mn(N03)2,  Zn(N03)2, 
A1(N03)3,  Cu(N03)2  (Ditte,  I.e.). 

The  methods  of  detecting  and  estimating 
nitrates  are  numerous  ;  reference  must  be  made 
to  Manuals  of  analysis. 

Aluminium  nitrates.  The  normal  salt, 
A1(N0;,).,.9H.,0,  obtained  by  dissolving  AIO3H3 
in  HNOjAq,  and  evaporating,  crystallises  in 
oblique  rhombic  prisms.  Melts  at  73° ;  deli- 
quescent; e.  sol.  H,0  and  HNOjAq  (Ordway,  A. 
76,  247  ;  Salm-Horstmar,  J.  1850.  301  ;  Thorey, 
B^iss.  Zeitschr.  Pharm.  10,  321).  The  salt  does 
not  react  with  HCl  gas  (Thomas,  C.  J.  33,  367). 
Basic  Al  nitrates  are  obtained  by  digesting 
A1(N0.,)3  with  AIO3H3  (Ordway,  I.e.). 

Ammonium  nitrate  NHjNOj.  According 
to  Tissandier  (C.  B.  82,  388)  this  salt  is  fre- 
quently present  in  rain-water.  It  is  obtained 
by  adding  a  slight  excess  of  NHjAq  to  HNOjAq 
and  evaporating ;  also  by  passing  the  electric 
discharge  through  a  mixture  of  H,  N,  and  O  ; 
by  passing  H.S  into  dilute  HNOjAq ;  by  the 
interaction  of  certain  metals,  e.g.  Sn,  with 
HNO,Aq.  NHjNOj  crystallises  in  various  forms 
according  to  the  temperature;  the  crystals  formed 
at  36''  are  trimetric,  those  formed  at  87°  are 
rhombohedral,  and  monometric  crystals  are  pro- 
duced at  120°  (Lehmann).  The  specific  heats, 
volume-changes,  and  heats  of  transformation,  of 
the  various  modifications  have  been  determined 
by  Bellati  a.  Eomanese  {Nuovo  Cimento,  [3]  21, 
5  ;  abstract  in  C.  J.  54,  106).  S.G.  1-707  (Kopp, 
A.  36,  1) ;  1-709  (Schiff,  A.  112,  88) ;  for  other 
results  V.  Clarke's  Specific  Gravity  Table,  new 
ed.  110.    NHjNOa  dissolves  in  13. f)  with  a  large 


disappearance  of  heat.  S.  at  18'  c.  200  ;  satn- 
rated  solution  contains  47-8  p.c.  NHiNO,,  and 
boils  at  164°.  E.  sol.  alcohol.  Deliquesces  in 
air,  losing  NHj  and  acquiring  an  acid  reaction. 
Melts  at  c.  152°  ;  decomposition  begins  at  c 
210°  and  becomes  explosive  at  c.  300°  ;  products 
are  H.,0  and  N.,0,  but  part  of  salt  volatilises 
(Berthelot,  C.  B'.  82,  932) ;  heated  very  rapidly, 
NH3,  NO,  and  NH^NO^  are  also  formed  (B.). 
According  to  B.  [I.e.)  NHjNOj  may  be  sublimed 
unchanged,  by  placing  the  fused  salt  in  a  basin 
covered  with  filter  paper,  over  which  is  a  paper 
cylinder  filled  with  coarse  fragments  of  glass, 
and  heating  gently  not  above  190°-200°. 
NH^NOj  condenses  considerable  quantities  of 
NH3,  forming  a  liquid  varying  in  composition 
according  to  temperature  and  pressure  (v.  Divers, 
Pr.  21,  107  ;  Eaoult,  C.  B.  77,  788).  At  -10^ 
and760  mm.,  the  liquid  NH^N03.2NH3  is  formed ; 
heated  to  28-5°  a  solid  remains,  NH,N0.,.NH3 
(E.,  Z.c.) ;  cf.  Mendelejeff  [B.  23,  3464),  who  re- 
gards NH,N03.NH3  and  NH,N03.2Nfl3,  aa 
amides  obtained  from  NO.OH.ONH^.ONHj  and 
N0(0H.Nj)3,  which  are  the  NH,  salts  of  hypo- 
thetical orthonitric  acid  N0(0H)3.  The  liquid 
compounds  of  NH^NOj  and  NH3  react  with  many 
salts,  the  reactions  generally  resembling  those 
of  NHjNOj  and  dry  NH3  combined  (for  details  v. 
Divers,  Z.c).  NH4NO3  absorbs  dry  HCl,  forming 
NH^Cl ;  after  a  time  a  little  CI  and  NO  are 
evolved  (Thomas,  C.  J.  33,  367).  The  Cu-Zn 
couple  reduces  NHjNOjAq  to  NH3  and  NH^NOj ; 
at  B.P.  NO  is  evolved  (Gladstone  a.  Tribe,  G.  J. 
33,  150). 

Antimony  nitrate.  The  compound  Sb^O^.N.Ps 
is  said  to  be  formed  by  dissolving  Sb^O^  in  cold 
fuming  HNO3  (Peligot,  C.  B.  23,  709). 

Barium  nitrate  Ba(N03)^.  Crystallises  in 
tetartohedral  forms  belonging  to  the  regular  sys- 
tem (Scicchi,  1860.  13;  Baumhauer,  Z.  E.  1, 
61 ;  Lewis,  P.  M.  [5]  3,  453).  S.G.  3-22  to  3-24 
(Kremers,  /.  5,  15  ;  for  other  determinations  v. 
Clarke's  Specific  Gravity  Table  (new  ed.).  111). 
H.P.  [Ba,  0,  N-05Aq]  =  187,020  (?)  (Th.  3,  518). 
Melts  at  c.  593°  (Carnelley,  C.  J.  33,  278).  S.  5 
at  0°,  7  at  10°,  9-2  at  20°,  11-6  at  30°,  14-2  at  40°, 
171  at  50°,  20-3  at  60°,  23-6  at  70°,  27  at  80°, 
30-6  at  90°,  32-2  at  100°;  saturated  solution 
boils  at  101-9°  ;  S.G.  and  pctge.  composition  of 
Ba(N03)2Aq  are  as  follows  (Mulder)  : — 


S.G. 

P.c.  Ba(NO,), 

s.a. 

P.c.  BaCNOj), 

1-009 

1 

1-05 

G 

1-017 

2 

1-06 

7 

1-025 

3 

1-069 

8 

1034 

4 

1-078 

9 

1-042 

5 

1-087 

10 

Ba(N03)2  is  only  slightly  soluble  in  water  con- 
taining HCl  or  HNO3 ;  insol.  alcohol. 

Ba(N03).2  is  prepared  by  adding  to  BaCOj,  or 
crude  IJaS,  enough  HNO,Aq  to  decompose  almost 
the  whole  of  the  salt,  filtering,  and  crystallising ; 
also  by  mixing  equivalent  weights  of  BaCU  and 
NaN03  in  solution,  and  recrystallising  the 
Ba(N03)2  which  separates  (Bolley,  C.  C.  1860.  330  ; 
Kuhlmann,  D.  P.  J.  150,  57, 108,  415).  Ba(N03)2 
melts  at  a  moderate  temperature  ;  at  red  heat  it 
evolves  0,  N,  and  NO^,  and  leaves  BaO ;  according 
to  Eammelsberg  (B.  2,  147 ;  7,  542)  the  residua 
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contains  mors  0  than  IlaO,  and  has  the  compo- 
Bition  l!a,0^.  Ba(NO|)„  is  not  acted  on  by  HCl 
gas  (Thomas,  C.  J.  SH,  3G7). 

Beryllium  nitrates.  Tlie  composition  of 
these  salts  is  doubtful.  They  are  very  soluble 
in  water  and  dillicult  to  crystallise.  By  double 
decomposition  from  BeSO,Aq,  and  evaporating, 
Ordwuy  (J.  jjr.  70,  22)  obtained  deliquescent 
crystals  approximating  to  the  composition 
Be(N0,),.3H,,0.  By  heating  at  100°  the  crystals 
lost  half  of  their  nitric  acid,  and  a  basic  salt  re- 
mained, soluble  in  water.  Otlicr  soluble  basic 
salts  seem  to  be  formed  by  adding  a  little 
NHjAq  to  a  solution  of  the  normal  salt,  and  by 
digesting  the  normal  salt  with  BeO.xH  O. 

Bismuth  nitrates.  The  normal  salt  has  the 
composition  Bi(NO,)3.10H,O  according  to  Glad- 
stone (/.  pr.  44,  17'J)  and  Heintz  ( /.  pr.  45,  102) ; 
according  to  the  more  recent  work  of  Yvon 
(G  It.  84,  1104)  the  crystallised  salt  has  the 
composition  2Bi(NOa)3.11H.^O.  The  normal  salt 
is  formed  by  dissolving  Bi,  13i._.03,  or  Bi.^(CO.,);,  in 
HNOjAq,  filtering  through  asbestos  or  powdered 
glass,  and  evaporating  to  the  crystallisation- 
point.  Forms  large  deliquescent  crystals  ;  S.G. 
2-823  at  13°  (Clarke's  Table  of  Specific  Gravities 
(new  ed.),  112).  Crystals  are  very  caustic  ;  they 
melt  easily  in  the  water  of  crystallisation  ;  de- 
composition begins  ate.  75^-80°  with  ijroduction 
of  basic  salts  (v.  infra).  Decomposed  by  HCl 
gas,  giving  BiCl^  and  also  much  CI,  along  with 
NO,  H..0,  and  possibly  other  oxides  of  N  and  CI 
(Thomas,  C.  J.  33,  367).  Various  basic  salts 
have  been  described.  According  to  Graham  (A. 
29,  10)  2(BiO.NO_,).H_,0  is  formed  by  heating  the 
normal  salt  to  80°,  and  is  not  decomposed  below 
200"  (c/.  Bvuge,  J.  1802.  103).  Yvon  (C.  R.  84, 
1104)  assigns  the  composition  4(BiO.NO.,).3H;0 
to  the  salt  obtained  by  heating  the  normal  salt 
to  120°,  and  also  to  the  product  of  the  action  of 
water  on  the  normal  salt.  Many  basic  salts, 
a;Bi._,05.i/N.O..sH.O,  seem  to  be  produced  by  de- 
composing Bi.3N0.„  or  a  solution  of  Bi  in 
HNO.|Aq,  by  water  ;  the  composition  of  the  most 
stable  of  these  subuitrates  is  BiO.NO3.HoO ;  in 
other  cases  .r,  ?/,  and  z  have  such  values  as  5,  4, 
and  9,  or  5,  3,  and  8,  or  0,  5,  and  9.  The  com- 
position of  these  basic  salts  varies  with  the  tem- 
perature of  the  water  used,  the  amount  of  wash- 
ing given  to  the  pp.,  and  the  length  of  time  the 
pp.  is  allowed  to  remain  in  contact  with  the  acid 
liquid  above  it.  The  compositions  of  these  salts, 
and  the  preparation  of  a  salt  of  constant  compo- 
sition for  medicinal  use,  have  been  examined 
chiefly  by  Phillips  (J.  Ph.  18,  088),  Duflos  {Ar. 
Ph.  [2]  23,  307),  Herberger  {R.  P.  55,  289,  300), 
Ullgren  {B.  J.  17,  109),  Bulk  {R.  P.  33,  1), 
Becker  (.4r.  Ph.  55,  31,  129),  Janssen  {Ar.  Ph.. 
08,  1,  129),  Ruge  (/.  1S02.  103),  and  Yvon  (C.  R. 
84,  1104). 

Cadmium  nitrate  Cd(N03).,.4H,0.  White, 
prismatic,  deliquescent,  needles ;  by  dissolving 
Cd,  CdO,  or  CdC03  in  HN03Aq  and  evaporating. 
B.G.  2-45  at  14°,  2-40  at  20°  (Laws,  Am.  S.  [3] 
14,  281).  H.P.  [Cd,0-,N-0',4H-0]  =  125,170; 
fCd,  0,  N-O^Aq]  =  86,000  {Th.  8.  518).  Melts  at 
59-5°,  and  boils  at  c.  132°  (Ordway,  Am.  S.  [2] 
27,  14).  Reacts  with  HCl  gas  to  produce  CdCl.,, 
evolving  CI  and  NO  (Thomas,  C.  J.  33,  307). 
Wells  (.4));.  9,  304)  .describes  a  basic  salt; 
to  this  salt  he  has  assigned  the  composition 


2CdO.NA-3n,0 ;  obtained  by  digesting  hot 
Cd(N03).,Aq  with  CdO,  and  allowing  to  cool. 

Csesium  nitrate  CsNOj.  Obtained  by  dis- 
solving Cs.CO,  in  HNO.Aq,  and  evaporating; 
the  habitus  of  the  crystals  depends  on  the  rale 
of  evaporation.  Melts  below  red  heat ;  wlien 
strongly  heated  evolves  O,  and  forms  CsNO,.. 
S.  10-58  at  3-2°;  very  shghtly  sol.  in  alcohol 
(Bunsen,  P.  119,  1). 

Calcium  nitrate  Ca(N03),,.4H,,0.  Occurs  in 
soils  when  conditions  are  favourable  to  produc- 
tion of  HNO3,  and  Ca  salts  are  also  present. 
This  salt  is  prepared  in  some  countries  by  the 
slow  decomposition  of  animal  and  vegetable 
matter.  S.G.  1-79  when  liquid,  and  1-9  when 
solid,  at  15-5°  (Ordway,  J.  12,  115).  S.G.  of 
Ca(NO,,)„  =  2-5  at  17-9°  (Favre  a.  Valson,  CP. 
77,  579).  H.F.  [Ca,0-,N-0',4H-0]  =  218,440  ; 
[Ca,0,N-'0'Aq]  =  177,160.  Prepared  by  dLssolving 
CaO  or  CaCOj  in  HN0,Aq,  and  evaporating;  if 
the  evaporation  is  continued  to  dryness  the  an- 
hydrous salt  is  obtained.  The  hydrated  salt 
crystallises  with  difficulty  in  deliquescent,  six- 
sided  prisms  ;  melts  at  44°  ;  boils  at  132°,  re- 
maining clear  till  c.  one-third  of  the  water  has 
gone,  when  the  anhydrous  salt  is  deposited  (Oi-d- 
way.  Am.  S.  [2j  27,  14).  The  dry  salt  Ca(NO,). 
melts  at  501°  (Carnclley,  C.  J.  33,  278).  De- 
composed at  high  temperature,  giving  off  O  and 
NO  ;  the  partially  decomposed  salt  is  phospho-. 
rescent  {IJaldicin's i^hosiihorus) ;  not  acted  on  by 
HCl  gas  (Thomas,  C.  J.  33,  307). 

Cerium      nitrates.  Cerous  nilratc, 

Ce(N03)3.6H20,  is  obtained  as  a  pale  rose- 
coloured,  deliquescent,  crystalline  mass,  by 
dissolving  Ce-.Oj,  or  CeO^  in  presence  of  redu- 
cing substances,  in  HN03Aq,  evaporating,  and 
drying  over  H^SO,,  (Lange,  J.pr.  82, 129).  Gives 
olf  3H.0  at  150°,  and  decomposes  at  200°. 
Forms  several  double  salts  with  nitrates 
MNO3  and  M(N0,),,  e.g.  Ce(N03),.2KN03.2H,0, 
2Ce(N03)3.3Mg(N03).,.24H,0.  These  double 
nitrates  have  been  examined  by  Lange  (I.e.)  and 
Holzmann  [J.  pir.  84,  70),  and  more  recently  by 
Zschiesche  (J",  ^r.  107,05).  They  are  obtained 
by  crystallising  a  mixed  solution  of  Ce(NO|)j  and 
the  other  nitrate  ;  and  also  by  dissolving  CeO  , 
in  HNO3,  adding  the  other  nitrate  and  a  little 
alcohol,  and  evaporating.  Should  the  metal  of 
the  nitrate  which  is  added  be  capable  of  forming 
a  higher  oxide  than  that  corresponding  to  the 
nitrate  used,  a  little  of  this  oxide  is  sometimes 
formed  at  the  expense  of  the  0  of  the  CeO.,,  and 
the  reduction  from  Ce(NO,)j  to  Ce(NO.|).,  pro- 
ceeds without  addition  of  alcohol;  thus, addition 
of  Mn(N03),.  to  CeO.,  dissolved  in  HNO.Aq  pro- 
duces 2Ce(NO,),,.3Mn(NO,),.24H,0,  with  snnul- 
taneous  formation  of  a  little  MnOo.  The  double 
cerous  nitrates  are  also  formed  by  dissolving  the 
various  metals  in  an  acid  solution  of  CeO._.  in 
HN03Aq;  reduction  is  effected  to  Ce(NO,),. 
Ccric  nitrate,  Cei^O.j)  ^.  Said  to  be  obtained  as 
a  reddish-yellow  mass  by  evaporating  CeO.^  in 
UN  O3  Aq ;  decomposed  by  hot  water  f  orm  ing  a  basic 
salt.  Combines  with  Xko.,  and  NHjN03  to  form 
2Ce(NOJ,.4MN03.3H,0  (Berzellus,  P.  1,  29.) 

Chromium  nitrates.  The  normal  salt, 
Cr(NO:,)3.9H.,0,is  obtained  by  dissolving  CrO.H, 
in  HN03Aq,  evaporating,  and  crystallising  from 
warm  water;  the  crystals,  which  form  with  dif- 
ficulty, are  purple  oblique  prisms,  melting  at 
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B7'  to  a  green  liquid  which  boils  at  125-5° 
(Ordway,  Ain.  S.  [2]  9,  30 ;  27,  li).  Various 
basic  salts  are  described  by  Loewel  (Ph.  C.  18-15. 
680),  Ordway  {Am.  S.  [2]  26,  197),  and  Siewert 
(A.  126,  80)  ;  they  are  formed  by  heating  the 
normal  salt,  by  dissolving  CrO^Hj  in  solution  of 
the  normal  salt,  and  by  boiling  HNOjAq  with  ex- 
cess of  CrOaHj. 

Cobalt  nitrates.  The  normal  salt, 
Co(NO.,).,.6H.,0,  forms  red,  prismatic,  delique- 
scent crystals ;  S.G.  1-83  at  14°  (Boedeker)  ; 
melts  below  100° ;  at  higher  temperatures  gives 
oli  H^O  and  oxides  of  N,  and  leaves  black  Co^Oj. 
Produced  by  dissolving  Co,  or  C0CO3  in 
HNOjAq,  and  evaporating.  Easily  sol.  water. 
Franz  (J.  pr.  [2]  5,  274)  gives  the  following 
table  showing  p.c.  Co(NOa)2  in  aqueous  solu- 
tions at  17-5°:— 


P.c.  Co(NO,), 

S.G. 

5 

1-0462 

10 

1-0906 

15 

1-1378 

20 

1-1936 

25 

1-2538 

30 

1-319 

35 

1-3896 

40 

1-4662 

Saturated  at  17-5° 

1-5382 

Thomsen  gives  H.P.  [Co,  0=,  N-0',  6H-0] 
123,330;  [Co,  0,  N-'O'Aq]  =  84,540.  When  HCl 
gas  is  passed  over  Co{NO,)2,  CoCl„,  oxides  of  N, 
and  CI  are  formed  (Thomas.  C.  J.  33,  367). 
Combines  with  cerous  nitrate  to  form 
Co(N03),.Ce(N03)2.8H,0  (Lange,  J.  i^r.  82,1-29). 

Basic  salts  are  obtained  by  adding  NHjAq 
to  Co(NO.|)Aq  under  different  conditions  (v. 
Winkelblech,  A.  13,  148,  253  ;  Habermann,  M. 
5,  442). 

Copper  nitrates.  The  normal  nitrate, 
Cu(N0.,).,.3H.^0,  is  obtained  by  dissolving  Cu  or 
CuO  in  HNOjAq,  and  evaporating.  The  solution 
is  at  first  green  owing  to  production  of  Cu(N0.2).2. 
Blue  prismatic  crystals;  S.G.  2-174  (Hassenfratz, 
A.  28,  3).  The  salt  Cu(N03).,.6H,0  is  deposited 
below  20°.  H.F.  [Cu,  0-,  N-'OS  6H-0]  =  96,950 
{Th.  3,  518).  The  hexahydrated  salt  effloresces 
in  air,  losing  SH.fl  ;  it  melts  at  38°,  and  decom- 
poses at  65°,  forming  a  basic  salt.  The  tri- 
hydrated  salt  melts  at  114-5°,  and  decomposes 
at  170°.  At  red-heat,  Cu(N03)2  evolves  N 
oxides  and  leaves  CuO  ;  it  is  deliquescent, 
easily  sol.  water,  but  ppd.  again  by  cone. 
HNOjAq.  Franz  gives  following  table  (J.jpr.  [2] 
5,  274)  :— 

S.G.  of  Cn(N03),Aci  P.O.  CuCNOJ, 

1-0942  10 

1-2037  20 

1-3299  30 

1-47-24  40 

1-5404  44 

Cu(N0j).2  is  rapidly  decomposed  by  HCl,  with 
formation  of  CuCl.,,  CI,  KO,  and  probably  N 
(Thomas,  C.  J.  33,  367). 

Basic  nitrates  of  Cu  are  produced  by  boiling 
Cu(N03).Aq  with  KNOjAq,  or  by  passing  N.P3 
into  H2O  holding  CuO,,H2  in  suspension  ;  the 
product  is  said  to  be  4Cu6.N,,0,,.3H  ,0  (Vogel  a. 
Keinhauer,  J.  1859.  216).  For  other  basic  salts 
V.  Graham,  T.  1837.  47;  Casselmann,  Fr.  4, 
24 ;  Tutschew,  Z.  G,  109. 


Didymium  nitrate  Dip?03)3.Cn,0.  Rose  red 
crystals;  by  dissolving  Difii  in  HN0,Aq  and 
crystallising;  S.G.  2--249  ;  loses  6H,0  at '200 \ 
Easily  sol.  water  and  alcohol ;  forms  double 
salts  with  ColNOj),,  NitNO,).,,  and  Zn{N0,)j 
{v.  Marignac,  A.  Ch.  [3]  38,  148;  Hermann, 
Rep.  Chini.  pur.  1861.  53  ;  Frerichs  a.  Smith, 
A.  191,  346  ;  Cleve,  Bl.  [2]  43,  361). 

Erbium  nitrate  Er(NO,)3.0H.,O.  Large  crys- 
tals ;  sol.  water  and  alcohol.  Decomposed  by 
heat  forming  a  basic  salt  2Er.,Oj.3N  ,0^.9H.,0 
(Hoglund,  Bl.  [2]  18,  193,  279;  Cleve,  C.B.  91, 
381). 

Gallium  nitrate  Ga(N0,)3.  Obtained  by  dis- 
solving Ga  in  HNOsAq,  evaporating  at  100^, 
drying  in  an  exsiccator,  and  heating  in  a  dry 
air-stream  to  40°.  Decomposes  at  110',  and  at 
200°  leaves  Ga^Oa  (de  Boisbaudran). 

Gold  nitrates.  By  dissolving  Au  O3.XH.O 
in  HN03Aq,  a  very  unstable  salt  is  obtained ; 
Schottlander  gives  the  formula  5(AuO.N03).H.O 
as  approximately  correct  (A.  217,  312).  The 
compound  Au(N03)3.HN03.3H^O,  which  may  be 
called  auronitric  acid,  is  obtained  in  large 
crystals  by  dissolving  Au.p3.a;H^0  in  HNOjAq, 
with  special  precautions.  This  compound 
forms  shining,  yellow,  triclinic  octahedra  ;  S.G. 
2-84 ;  it  is  readily  decomposed  by  heat  to 
2Au,03.N,,05.2H.,0  (Schottliinder,  A.  217,  312). 
Several  salts  are  known  derived  from  auro- 
nitric acid;  they  are  obtained  by  dissolving 
HN03.Au(N03)3  along  with  various  nitrates  in 
HNOjAq,  and  evaporating.  The  K  salts  are 
K.\u(N03)j  and    HK.AulNO^);,  (Schottlander, 

I.C.). 

Indium  nitrate  2In(N03)j.9H  0.  Large 
needle-shaped  crystals ;  by  dissolving  excess  of 
In  in  HNOjAq,  and  evaporating  in  an  exsiccator. 
Loses  6H,0  at  100° :  at  red  heat  forms  a  basic 
salt,  then  In.fl^  (Winkler,  J.  pr.  94,  1 ;  102, 
273). 

Iron  nitrates.  According  to  Scheurer-Kest- 
ner  (C.  R.  47,  927),  Fe  reacts  with  HNO.Aq 
S.G.  1-034  to  form  Fe(NO.,),  and  NH^NO^,  with 
acid  S.G.  1-073  Fe(N03)3  is  also  formed,  with 
acid  S.G.  1-115  only  Fe(N03)3  is  produced,  and 
with  more  cone,  acid  basic  salts  begin  to  be 
formed. 

Ferrous  nitrate  Fe(N03)2.6H.^O  is  best  pre- 
pared by  dissolving  FeS  in  cooled  HNOjAq  S.G. 
less  than  1-12 ;  the  liquid  is  made  as  nearly 
neutral  as  possible  by  addition  of  FeS,  decanted, 
evaporated  slowly,  and  strongly  cooled.  The 
crystals  may  be  kept  unchanged  at  low  tem- 
peratures in  the  mother-liquor.  S.  200  at  0°, 
300  at  25°  (Ordway,  Am.  S.  [2]  40,  325). 

Ferric  nitrateFe{^0^):,.dB..fl  (Ordway,  Am.S. 
[2]  26,  197  ;  27,  14).  Prepared  by  dissolving 
Fe  in  HN03Aq  S.G.  1-29  till  about  10  p.c.  Fe  is 
taken  up  by  the  acid,  then  adding  an  equal 
volume  of  HN03Aq  S.G.  1-43  ;  oblique  rhombic 
prisms  are  deposited  on  cooling.  S.G.  1-6835 
at  20°  ;  nearly  colourless  ;  slightly  deliquescent ; 
very  soluble  in  water ;  very  slightly  soluble  in 
cold  HN03Aq ;  melts  47-2° ;  acid  begins  to  be 
given  off  at  100°;  boils  125°;  completely  de- 
composed at  red  heat  (Ordway,  I.e.).  Haus- 
mann  obtained  Fe(N03)3.6H.,0  {A.  89,  109; 
V.  also  Widenstein,  pr.  84,  243).  Scheurer- 
Kestner  obtained  a  dihydrated  salt  (<7.  18t2. 
193). 
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Numerous  basic  ferric  nitrates  were  obtained 
by  Unlway  {I.e.)  by  dissolving  FeOjPI,  in 
l''e(N03),Aq,and  evaporating  (u.also  Hausmann, 
A.  81),  109  ;  and  Scheurer-Kostner,  /.  18G2. 193). 
Jiasic  salts  arc  also  produced  by  heating 
l''e(NO.,),Aq.  Basic  ferric  nitrates  are  slowly 
resolved  by  boiling  water  to  normal  salt  and 
Fe.jO.,;  the  change  proceeds  most  rapidly  by 
heating  in  a  scaled  tube. 

Several  ferric  accto-nitrates,  e.g. 
Fe(N0J(C,H,0,),.3H,O,  Fe(N0.,),(C,H,0).8H,0 
have  been  prepared  and  described  by  Scheurer- 
Kestncr  (.4.  Ch.  [3]  G3,  422). 

Lanthanum  nitrate  La(N0j3.GH.,0.  Large 
prismatic,  deliquescent,  crystals;  easily  sol. 
water  and  alcohol.  May  be  fused  without  de- 
composition at  c.  40°,  but  at  rather  higher  tem- 
perature HNO3  is  removed  and  a  basic  salt 
formed :  completely  decomposed  at  red  heat 
(Ordway).  Two  double  salts, 
2LafN6,),.3Ni(NO,)...3CPI..O,  and 
2La(NO,,)3.3Zn(N03).,.G9H..O,  are  described  by 
Frcrichs  a.  Smith  (.4".  191," 359). 

Lead  nitrates.  The  normal  salt,  Pb(NO:,) ,, 
crystallises  in  octahcdra  from  a  solution  of  PbO 
or  ri)CO,  in  boiling  very  dilute  HNO.Aq.  S.G. 
4-472  at  4"=  (Playfair  a.  Joule,  C.  J.  1,  137) ;  4-41 
at  l.r.5^  (Holker,  P.  M.  [3]  27,  214  ;  v.  also 
Schroder,  P.  lOG,  22G;  Ditte,  B.  15,  1438). 
H.F.  [I'b,  N-,  0-1  =  105,500;  [Pb,  0',  N-0'] 
-109,470  ;  [Pb,  0,  N-O'Aq]  =  G8,070  (Th.  3, 
518).  S.  39  at  0°,  48-3  at  10^  GO-G  at  25°,  80  at 
45°,  101  atG5'^  120-5  at  H5°,  138-9  at  100''  (Kre- 
mers,  P.  92,  497).  S.  in  alcohol,  S.G.  -9282,  4-9G 
at  4°,  5-82  at  8°,  8-77  at  22°,  12-3  at  40°,  11-49  at 
50°  (Gcrardin,  A.  Ch.  [4]  5,  129).  Insol.  cone. 
HNOjAq.  Pb(NO|)..  is  decomposed  at  low  red 
heat  giving  PbO,  O,  and  NO.,.  In  HGl  gas, 
PbCL  is  formed  with  evolution  of  NO  and  01 
(Thomas,  C.  J.  33,  3G7).  Forms  a  compound 
with  lead  phosphate,  viz. 

ri)(N0,),.Pb.,(P0j),,.2H,0  (Gerhardt,^.  G8,  2SG). 

Many  basic  lead  nitrateshixxv.  been  described. 
The  salt  2Pb0.N.p,,.Ho0,  which  formula  may  be 
written  Pb.OH.NO,,  is  obtained  by  boiling 
rb(NO,,),Aq  with  PbO,  filtering  hot,  anil  allowing 
to  cool  (licrzelius,  P.  19,  312  ;  Pelouze,  /.  in.  25, 
48G;  Persoz,  A.  Ch.  [3]  58,  191).  S.G.  5-93 
(Ditto,  C.  R.  94,  1180).  Several  other  basic  salts 
are  known;  according  to  Wakeman  a.  Wells 
(Am.  9,  299)  the  only  reervstallisable  basic  salt, 
besides  Pb.OH.NO3,  is  10I'bO.3N.,O,.5H,,O. 

Lithium  nitrate  LiNO,.  By  neutralising 
IlNOjAq  with  LiOH  orLi.CO.,,  and  evaporating, 
liliombic  prisms;  S.G.  2-3:i4  (Kremers,  P.  92, 
620).      H.F.[Li,N,0'J  =  lll,G15;    [Li,0,NO;l  = 

113,020;  a^^^l5|^  =  97,005  (Th.  3,  518). 

Melts  at  2G4°  (Carnelley,  C.  J.  33,  275).  Easily 
sol.  water  and  alcohol.  Kremers  (P.  114,  41) 
gi'/es  following  table  : — 


S.G.  LiNO,Aq  lit  1U-; 
1-07G9 
1-134G 
1-193 
1-255 
1-3154 


r,e.  T.iXO, 
14-2 
2G-7 
40-G 
57-5 
77-4 


The  Uydrated  salt  LiNO^.Sn,,©  is  said  to 
be  obtained  by  crystallising  below  10^  (Troost, 
A.  Ch..  [3]  51,  131). 

Magnesium  nitrate  MgN03.6H,0.  Occurs 
in  mother-liquor  from  saltpetre  plantations; 
also  in  some  well-watersof  Stockholm,  according 
to  Berzelius.  Prepared  by  neutralising  HNO,Aq 
by  magnesia  alba,  and  evaporating.  Very  deli- 
quescent monoclinic  crystals  (Marignac,  J.  185G. 
33G).  S.G.  1-4G4  (Playfair  a.  Joule,  C.  S.  Mem. 
2,  401).  H.F.[Mg,O-,N-^O',GH-O]  =  214,530. 
[Mg,0,N-O^Aq]  =  170,4.80  (Th.  3,  518).  Very 
soluble  water  and  alcohol.  Oudemans  (Fr.  7, 
419)  gives  the  table  : — 


r.o.  Jlg(N" 03)^011^0 

1 

5 
10 
15 
20 
25 
30 
35 
40 
45 
49 


S.G.  Mfr(NO,),Aq 
1-00.34 
1-0202 
1-0418 
1-0G30 
1-08G9 
1-1103 
1-1347 
1-1G49 
1-1909 
1-2170 
1-2397 


LiXO,  slowly  reacts  -with  dry  HCl,  a  small 
quantity  ot  01  and  NO  being  evohed  (Thomas, 
C.  J.  33,  370). 
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According  to  Graham  (T.  1837.  47),  5H.,0  are  re- 
moved from  Mg(NO.,),..GH,0  at  c.  330°  (M.P.  of 
lead),  and  the  nionohydrated  salt  can  be  fused 
without  change,  but  is  decomposed  at  red  heat, 
leaving  MgO.  Einbrodt  (A.  G5,  115)  found  that 
acid  began  to  bo  evolved  before  hve-sixths  of  the 
water  was  removed,  hence  he  regarded  the 
existence  of  Mg(NO.,),_,.H^O  as  very  doubtful.  By 
heating  Mg(NO,,)o.GH..O  until  water  ceases  to 
come  oiT,  a  basic  salt  3MgO.N.^O.  is  obtained, 
according  to  Chodnew  (A.  71,  241).  Reacts  with 
HCl  gas  to  form  MgCl,,  CI  and  0  and  H,0  being 
evolved  (Thomas,  C.  J.  33,  370). 

Manganese  nitrate  Mn(N03)„.6H.p.  Small 
monoclinic  crystals  (Hannay,  C.  J.  33,  2G9). 
Obtained  by  dissolving  MnCO,  in  HNO^Aq,  also 
by  dissolving  MnO.^  in  lINO,,Aq  in  sunlight  or 
presence  of  deoxidisers,  and  evaporating.  S.G. 
1-8199  when  solid  at  21°  ;  1-8104  when  liquid  at 
21°  (Ordway,  J.  12,  113). 
II.F.  [Mn,0-,N-0',GH-01  =  157,700  ; 
[Mn,0,N''0'Aq]  =  117,720  (T/t.  3,  518).  Decom- 
posed by  heat,  giving  MuO.,  Mn.^0.,,  or  Mn,,Oj, 
according  to  the  temperature.  Keaols  with  HCl 
gas  to  form  MnCl,,  with  evolution  of  CI  and  NO 
(Thomas,  C.  J.  33",  370).  According  to  Schultz- 
Sellac  (Z.  1870.  04G)  the  salt  Mn(N0,),,.3H,0 
crystallises  from  solution  in  cone.  HXO^Aq. 

Mercury  nitrates.  ilercuric  nitrate, 
2Hg(N0,),.H,,0,  is  obtained  by  dissolving  HgO  in 
excess  of  slightly  warmed  HNO.,Aq,  and  evapo- 
rating over  H, SO  I ;  after  some  minutes  the  liquid 
above  the  crystals  has  the  composition 
Hg(N0,,).,.2H,0  (Millon,  A.  Ch.  [3]  18,  3G1). 
Ditte  (j.  1854.  3GG)  obtained  Hg(N0,)„.8H,0  by 
cooling  to  —15°  a  nearly  neutral  cone,  solution 
ot  ITgO  in  HNO.Aq. 

Basic  mercuric  nitrates  are  readily  formed  by 
heating  the  normal  salt ;  the  chief  arc 
2HgO.N,05.3H..O  (Ditte,  I.e.);  2IIgO.N,.0,.2II  O 
(Marignac,  J.  'l855.  415)  ;  3ngO.N.,0,,.H,0,  ob- 
tained by  the  prolonged  action  of  water  on  any 
of  the  other  basic  salts. 

Mercuric  nitrate  forms  several  double  salts. 
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With  Hgl.„  the  compounds  Hg(NO,).,.HgI.„ 
Hg(N0,)„.'2HgI.„  and  2Hg(N03),.3HgL  are 
formed  (Preuss,  A.  29,  32G  ;  Liebig,  A.  T2,  7'J). 
These  iodo-nitrates  are  decomposed  by  water, 
with  separation  of  Hgl.,and  sohition  of  Hg(NO ,).,. 
Witli  HgS,  the  compound  Hg(N0.J„.2HgS  '  is 
formed ;  by  digesting  freshly  ppd.  HgS  with 
Hg(NO.,)„Aq,  also  by  pia&sing  into  HgfNO.J.Aq 
less  H,S  than  suffices  to  decompose  it  wholly. 

Mcrcurons  nitrate.  The  nitrates  dei'ived 
from  Hg.,0  have  been  examined  chiefly  by 
Mitscherlich  (P.  9,  387),  Letort  (A.  50,  247), 
Marignac  (A.  Ch.  [3]  27,  332),  and  Gerhardt  {A. 
72,  74).  HgNOj  is  formed  by  the  reaction  of 
excess  of  Hg  with  HNO^Aq,  but  if  the  action  is 
continued  basic  salts  are  produced.  Basic  salts 
are  also  obtained  by  decomposing  HgNO.,  by 
water. 

The  normal  salt,  HgNO,.2HjO,  is  obtained 
in  colourless  monoclinic  crystals  by  reacting  on 
excess  of  Hg  with  cold  HNO.,Aq  S.G.  c.  1-2.  To 
prevent  admixture  of  basic  salts  it  is  advisable 
to  allow  the  acid  and  Hg  to  remain  in  contact 
until  crystals  cease  to  be  formed,  then  to  warm 
gently,  filter,  and  allow  to  crystallise.  S.G.  4-78 
(I'layfair  a.  Joule,  C.  S.  Mem.  2,  401).  The 
crystals  effloresce  somewhat  in  air ;  they  are 
dissolved  without  change  in  a  little  water,  but 
dilution  produces  basic  salts.  By  heating  HgNO^ 
with  water  HgO  and  NO.^  are  formed.  HgCl  is 
formed  when  HCl  is  passed  over  HgNO,,,  and 
CI  and  NO  are  evolved  (Thomas,  C.  J.  33,  370). 

Basic  mcrcurous  nitrates  are  formed  by  warm- 
ing with  Hg  the  mother-liquor  from  the  pre- 
paration of  the  normal  salt,  and  by  treating  the 
normal  salt  with  water.  To  the  salt  obtained  by 
the  first  of  these  methods  Gerhardt  gave  the 
formula  3Hg.,0.2N.,05.H.,0 ;  Marignac  gave  the 
formula  4Hg.,0.3N,p,.H.,0.  The  other  basic 
salts  are:  (1)  2HgjO.N,05.H,0  (Gerhardt),  ob- 
tained by  the  action  of  a  little  boiling  water  on 
HgNO.,  ;  Marignac  formulates  this  salt  as 
5Hg,0'.3N,0,.2H,0.  (2)  2Hg,0.N.,0,.H,0  (Ger- 
hardt, Marignac),  obtained  by  adding  much  water 
to  HgNO.Aq. 

Mercurous  nitrate  forms  double  salts  with 
NH^NO„Pb(N03)2,Ba(NO,),_„and  Sr(NO,l,.  The 
compositions  of  these  salts  are  expressed  by  the 
formula;  2HgNO,.4NH,N03.5H,0  (Rammelsberg, 
P.  109,  397)  ;  2M{N0,).,.2Hg.,0.N.,05,  where 
M  =  Pb,  Ba,  or  Sr  (Stiideler,  A.  87,  129). 

Mercuroso-inercuric  nitrate,  Hg20.2Hg0.N.^03. 
This  salt  is  formed  by  the  gradual  oxidation  of 
HgNO.,  in  air.  It  is  best  obtained  by  boiling  li 
parts  HNO.,Aq,  S.G.  1-2,  with  1  part  Hg  till  all 
Hg  is  dissolved,  and  maintaining  the  solution 
near  its  B.P.  The  salt  separates  as  a  yellow 
powder;  after  a  time  a  white  basic  mercurous 
nitrate  begins  to  form  (Wittstock  ;  Gerhardt,^. 
72,  74  ;  Brooks,  P.  66,  03).  Eubbed  with  NaCl, 
HgCl  and  oxychloride  are  formed,  and  on  addi- 
tion of  water  HgCl,  goes  into  solution.  Treated 
with  HCl  gas  both  HgCl  and  HgCl.,  are  formed 
•with  evolution  of  CI  and  NO  (Thomas,  C.  J.  33, 
370).  The  salt  may  be  regarded  as  derived  from 
orthonitric  acid— N0(0H)3-  by  replacing  H  by 
Hg'  and  R,  by  Hg" 

[N0(0Hg)(0.,Hg)  =  Hg^-2Hg0.N,0,J  ^ 


1  Nickel  nitrates.  The  normal  salt, 
Ni(N03)o.6H^O,  is  obtained,  in  emerald-green, 
deliquescent,  monoclinic  crystals,  by  dissolving 
Ni,  NiO,  or  NiCO,,  in  HNO^Aq,  and  evaporating. 
Melts  at  50-7'^,  and  boils  at  130-7",  remaining 
clear  till  3H..0  is  gone  off  (Ordway,  Am.  S.  [2] 

;  20,  197  ;  27^  14).  S.G.  2  005  at  14°,  2  037  at 
22°  (Clarke's  Specific  Gravity  Table  [new  ed.], 
112).  H.F.  [Ni,  0-,  N-'O',  6H-0]  =  124,720  ; 
[Ni,  0,  N-0"'Aq]  =  83,420  (T/i.  3,  518).  Several 
double  salts  of  Ni(N03)„  are  known  :  -  with 
Ce(N03).,,  Di(N03)3,  and  La(N03)3  (v.  Ckiirm 
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nitrate).    With  ammo7iia  forms 

Ni(NO.,).,.4NH3.2H„0 
(Laurent,  A.  Ch.  [3]  30,  354) ;  and 
Ni(NO:,).,.0NH3.1iH.,O 
(F.  Rose,  Ammo7i.  Kobaltvcrbind.  [Heidelberg, 
1871],  27).    Also  combines  with  nickel  chloride 
and  ammonia  to  form 

6(Ni(NO.,).,.4NH3.H.,O).(NiCl.,.6NH3).10H.,O 
(Schwarz,  W.  A.  B.  1850.  272). 

The  basic  salt  8NiO.N.,0-.5H.,0  is  ppd.  as  a 
white  powder  by  adding  boiling  NHjAq  to  a 
solution  of  the  normal  salt  (Habermann,  ill.  5, 
440). 

Falladium  nitrates.  The  normal  salt 
Pd(N03)o.a:Hp  forms  brown-yellow  rhombic 
prisms  ;  very  deliquescent ;  obtained  by  dissolv- 
ing Pd  in  cold  HNOjAq,  evaporating  to  a  syrup  at 
the  ordinary  temperature,  and  allowing  to  stand 
in  a  warm  place  (Fischer,  P.  10,  607).  By  dis- 
solving the  normal  salt  in  water,  and  diluting, 
the  Pd  is  gradually  ppd.  as  a  basic  salt.  Basic 
salts  are  also  obtained  by  evaporating  Pd  in 
HNO.,Aq  at  c.  100°  to  120°,  and  treating  the 
residue  with  water  (Fischer,  I.e.;  Kane,  B.  J.  24, 
236). 

Platinum  nitrates.  A  brown  salt,  probably 
Pt(N03)4,  is  obtained  by  dissolving  PtO.^.xH.^  in 
HNO.,Aq,  or  by  decomposing  Pt(SOj)._>Aq  with 
Ba(N03)oAq,  and  evaporating  (Berzelius). 

Potassium  nitrate  KNO3.  {Nitre.  Saltpetre.) 
Melts  at  339°  (Carnelley, '  C.  J.  33,  277).  S.G. 
2  0958  to  2  1078  at  4°  (Playfair  a.  Joule,  C.  /. 
1,  137)  ;  2-059  at  0°  (Quincke,  P.  135,  042) ; 
1-072  at   M.P.  (Braun,  P.  154,  190).  H.F. 

[K,  0,  NO-]  =  121,485 ;  j^K"'.O.N-0-AqJ  ^  gg 

(Th.  3,  518).    Heat  of  solution  = -7907  at  15° 

-7814  at  34°,  -7541  at  53°  (Tilden,  P)  .  38, 

401).    S.H.  13°  to  98°  =  -23875  (Regnault,  A.  Ch. 

[3]  1,  129).    S.  13-3  at  0°,  21  at  10°,  31-2  at  20°, 

44-5  at  30°,  03-9  at  40°,  85-9  at  50°,  110-9  at  00°, 

139  at  70°,  172  at  80°,  200  at  90°,  247  at  100° 

(Mulder,  J.  1866.  05  ;  v.  also  Tilden  a.  Shen- 

stone,  T.  175,  23).    Schiff  gives  the  following 

tables  (A.  107,  87,  293;  for  more  extended  tables 

V.  Gerlach,  Fr.  8,  280)  :— 

.  ,     c  1    ,  ,•  Weigrht  of  KNO,  in 

Weight  of  .alcohol  lu  im^^n^ solutiuu 

saturated  at  15"^ 


100  parts 

0 
10 
20 
30 
40 
50 
GO 
80 


20-5 
13-2 
8-5 
5-0 
4-3 

2-a 

17 
04 
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B.C..  of  KNO,A(l 

at,  21° 

11073 
lOliDS 

l-or.i 

l().i:i7 

1017 


Woigtit  of  KNO,  lu 
lUU  |.Kiris  solutiou 
24 'J  3 
16G2 
11  OS 
8-31 
6-54 
2-77 


S.  in  glyceiin  S.Q.  1-225  =  10  (Vogel,  N.R.P. 
1(1,557).  KNt),  is  dimorphous;  it  usually  crystal- 
lises in  triinetric  prisms,  a:b:c  =  'TOl  ;  if  a 
<lrop  of  KNOjAq  is  allowed  to  crystallise  slowly 
under  the  microscope,  rhombohedral  crystals  are 
formed  (Frankonheim,  J'.  '.)2,  351).  If  the 
rliombohodral  crystals  are  touched  by  a  pris- 
matic crystal  while  the  crystallisation  is  proceed- 
in^;,  they  are  changed  to  prismatic;  the  prismatic 
may  be  changed  to  rliombohedral  by  heating 
nearly  to  the  melting-point. 

Occiii'inici'. — In  snniU  (juantitios  in  all  vege- 
table soils;  also  in  most  spring  and  river  waters 
(Boussingault,  C.  II.  41,  108).  Nitre  is  found  in 
the  soil  of  caves,  in  dilTerent  parts  of  the  world, 
wherein  animal  or  vegetable  matter  undergoes 
putrefaction,  and  where  alkalis  or  alkaline  eartlis 
are  present  to  combine  with  the  nitric  acid  pro- 
duced {i\  NiriiiFicATioN,  p.  521).  Nitre  is  also 
found  as  an  elllorrscencc  on  the  surface  of  the 
Boil  in  parts  of  India,  Arabia,  South  America, 
and  other  warm  counti  ies ;  the  percentage  of 
KNOj  in  a  Bengalcse  soil  was  found  by  Davy  to 
be  8-3.  KNO.|  occurs  in  the  juices  of  certain 
plants ;  notably  in  the  leaves  of  the  castor-oil 
plant. 

Foniiatinn. — 1.  By  the  oxidation  of  nitro- 
genous nuitter  in  presence  of  air,  moisture,  and 
potash  (cf.  NiTKiiicATioN,  p.  521). — 2.  By  the 
action  of  K  .CO,  or  KOH  on  Ca(N03).,,  or  NaNO,. 
3.  By  the  oxidation  of  NH^  in  presence  of 
moisture,  air,  and  ferric  oxide,  and  combination 
of  the  HNO^  formed  with  KOH  (Pesci,  G.  1«75. 
307). 

In  the  artificial  preparation  of  nitre  by  oxi- 
dation of  nitrogenous  matter  in  soils,  the  first 
step  is  to  prepare  a  soil  rich  in  N-conlaining 
materials;  this  is  done  by  mixing  porous  soil, 
preferably  that  left  from  the  lixiviation  of  a  for- 
mer nitre-bed,  with  farm-yard  manure,  animal 
and  vegetable  refuse,  and  wood  ashes  or  cal- 
careous mutter,  and  watering  this  with  urine. 
This  soil  is  then  formed  into  a  mound  under  a 
shed,  and  the  process  of  nitrification  is  allowed 
to  proceed  for  perhaps  a  couple  of  years;  air 
must  be  freely  admitted,  and  great  care  must  be 
taken  to  keej)  the  soil  neither  too  wet  nor  too 
dry.  About  51bs.  crude  nitre  are  obtained,  on 
an  average,  from  l,0001bs.  of  such  soil  (for  more 
details  r.  Dictionary  of  Api-lted  Ciikmistiu). 

Prcpanitwii.—  1.  By  purifying  crude  nitre 
prepared  from  the  washings  of  saUj'ctre  cavtli. 
The  liquor  from  the  saltpetre  earth  contains 
Ca(NO,,).,,  Mg(NO,),,  witli  smaller  quantities  of 
KNO,  and  NaXO,,  and  also  alkaline  chlorides  ; 
KXCj  (wood-ashes)  is  added,  the  liijuid  is  fil- 
tered and  evaporated  ;  the  crude  KNO.,  is  then 
treated  with  enough  boiling  water  to  dissolve  all 
KNO,  but  not  all  the  NaCl  present  -S.  of  KNO3 
at  1(10°  =217,  S.  of  NaCl  at  100^  =39  the 
liipiid  is  boiled  for  a  considerable  time,  when 
NaCl  separates  with  CaCOj  and  MgCO,, ;  the 
litiuij  is  then  run  oil,  and  while  crystallising  it 


is  constantly  stirred  to  insure  formation  of  small 
crystals  containing  little  mother-liquor;  the  crys- 
tals are  recrystallised,  washed  with  saturated 
KNOjAq  (to  dissolve  the  last  traces  of  alkaline 
clilorides),  and  again  crystallised.— 2.  From 
Chili-sallpcire  (NaNO.,),  by  adding  this  salt  to 
hot  cone.  K._,CO,,Aq,  when  Na.CO.,  separates  and 
KNOa  remains  in  solution.  The  mother-liquot 
is  evaporated  as  long  as  NavCO.;  continues  to 
separate,  then  run  off  and  allowed  to  crystallise, 
with  constant  stirring. —  3.  By  neutralising 
pure  HNO.,Aq  with  pure  KOIIAq  or  K^CO;,Aq, 
evaporating,  and  crystallising. 

Properties. — A  white,  crystalline  salt;  di- 
morphous ;  S.G.  c.  2-1  ;  easily  sol.  water,  solu- 
tion tastes  cool  and  bitter  ;  melts  below  red  heat 
to  a  colourless  liquid  which  solidilies  on  cooling 
to  a  w'hite  fibrous  mass,  known  as  mineral  crijs- 
tal  or  salpnincllcp.  At  red  heat  evolves  0,  and 
N  as  temjierature  increases.  Dellagrates  when 
heated  with  combustible  bodies  (for  physical 
properties  v.  beginning  of  article). 

Peactions.  —  1.  Decomposed  by  heat;  at  c. 
300°-400''  0  is  evolved,  and  KNO,  formed;  as 
temperature  increases  N  is  evolved,  and  finally 
a  mixture  of  K,0  and  ICO^  remains. — 2.  Evolves 
O  when  heated  in  presence  of  combustible  sub- 
statices  such  as  P,  S,  Zn,  C,  etc.  Hence  the 
use  of  KNO3  in  gunpowder  ;  and  as  an  oxidiser 
when  molten. —  3.  Heated  with  copper  foil,  nearly 
pure  K.,0  is  formed  ;  a  similar  change  occurs 
when  KNO.,  is  heated  with  iro)t.  -  4.  Most  ele- 
vicnts  are  oxidised  by  heating  with  KNO3 ;  if  the 
oxide  produced  is  acidic,  a  K  salt  of  the  corre- 
sponding acid  is  produced. — 5.  Oitjanic  com- 
pioiinds  are  generally  burnt  (to  GO,  and  H,0)  by 
heating  with  KNO3. — 6.  lleduccd  by  the  copper- 
zinc  couple,  in  presence  of  water,  at  first  to 
KNO,  and  then  to  NH3 ;  a  similar  reduction 
takes  place  by  hydrogen  occluded  by  Pd,  Pt,  or 
Cu  (Gladstone  a.  Tribe,  C.  J.  33,  13'j,  306).— 
7.  Reacts  with  hydrogen  chloride  gas  to  form 
KCl,  evolving  CI  and  N  oxides  (Thomas,  C.  J.  33, 
307).  For  methods  by  which  nitre  may  be  valued 
approximately,  or  completely  analysed,  reference 
must  be  made  to  Manuals  of  Analysis  ;  fur  an 
account  of  the  technical  applications  of  nitre  re- 
ference should  be  made  to  Dicxionauy  of  Arn.iuD 

ClIEMISTl-.V. 

Rhodium  nitrate  Ilh(N03);,.2ILO  (?).  A  gum- 
like,  very  deliquescent,  mass,  obtained  by  dis- 
solving Kh,03.3H,0  in  HNO.,A(|,  and  evaporating 
at  100  '  till  HNO.|  ceases  to  bo  evolved  (Claus, 
J.pr.  34,  428  ;  Berzeliiis). 

Rubidium  nitrate  KbNO.,.  Obtained  in  long 
needles,  or  six-sided  prisms  (according  to  rate  of 
evaporation)  by  neutralising  HNO^Aq  by  lib .(X)., 
and  evajiorating.  S.  20-1  at  0 43-5  at  'l0°'. 
When  heated  evolves  0  (Kirchoff  a.  Bunsen, 
;'.  M.  [4]  22,  55).  According  to  Ditte  (C.  P.  8',), 
041)  an  acid  salt,  2RbNO,.5HNO,,  is  obtained  by 
dissolving  RbNO,  in  HN6;,.H,0  ;  this  salt  is  de- 
composed by  water  or  heat. 

Samarium  nitrate  Sm(NO3)3.0H,O.  Pale 
yellow  prisms;  c.  sol.  water;  S.G.  2'375  (Gleve, 
C.  .Y.  48,  74  ;  51,  115). 

Scandium  nitrate  8c(N0,,).,(?)  Small  plates  ; 
by  evaporating  at  100^  a  solution  of  Sc^Oj  in 
liNO.,Aq.  Decomposed  by  heat,  giving  a  basic 
salt  soluble  in  water  (Nilson,  L".  13,  1444). 

L  L  2 
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Silver  nitrate  AgNOj.  {Lunar  caustic.) 
S.G.  4-238  to  4-328  (Schroder,  P.  107,  113).  S. 
121-9  at  0°,  227-3  at  19-5°,  500  at  54°,  714  at  85°, 
1111  at  110°  (Kramers,  P.  92,  497) ;  S.  1622-5  at 
125°,  1941-4  at  133°  (Tilden  a.  Shenstone,  T. 
175,  23).  Saturated  solution  boils  at  125°.  S. 
in  boiling  alcohol  =  25.  Melts  at  218°  (Carnelley, 
C.  J.  33,  276).  H.F.  [Ag,  0,  NO-]  =  30,745  ; 
[Ag,  N,  0'']  =  28,740  (T/i.  3,517).  Crystallises 
in  trimetric  system;  a:&:c  = -9433:1:1-37.  S.H. 
16°  to  99°  =  -14352  (Regnault,  A.  Ch.  [3]  1,  129). 

Preparation.  —  Pure  Ag  is  dissolved  in 
IINO;,Aq,  the  solution  is  evaporated  to  dryness, 
the  residue  is  heated  gently  till  all  HNO^  is 
removed,  v/hen  it  is  dissolved  in  water  and  crys- 
tallised. If  solution  of  Ag  in  HNO^Aq  proceeds 
in  the  cold  the  liquid  becomes  blue  from  solution 
of  NjOj,  but  no  gas  is  evolved  -,  on  warming,  NO 
escapes  rapidly.  AgNO^  may  be  prepared  from 
Ag  which  contains  Cu  by  saturating  warm 
fairly  cone.  HNO^Aq  with  the  metal,  adding 
enough  KOHAq  to  a  part  of  the  solution  to 
ppt.  Ag.^O  along  with  CuO,  digesting  the  pp. 
with  the  rest  of  the  solution,  whereby  the  re- 
maining CuO  is  ppd.,  filtering,  and  evaporating 
the  filtrate. 

Properties. — White  trimetric  crystals  ;  solu- 
tion in  water  is  perfectly  neutral  to  litmus 
paper,  has  a  metallic  taste,  and  is  poisonous  ; 
melts  below  red  heat ;  is  a  powerful  caustic,  at 
once  destroying  flesh  when  applied  to  it. 
AgNOj  is  readily  reduced  by  organic  matter  in 
light. 

Reactions. — 1.  Decomposed  by  heat,  leaving 
Ag.— 2.  With  hydrogen  chloride  gas  forms  AgCl 
and  HNO.„  with  evolution  of  a  very  little  CI 
and  NO  (Thomas,  C.  J.  33,  371).— 3.  With  or- 
ganic matter,  e.g.  paper,  dust,  &c.,  forms  Ag  in 
presence  of  sunlight. — 4.  AgNOjAq  is  slowly  and 
very  partially  decomposed  by  hydrogoi  with 
ppn.  of  Ag  (Russell,  C.  J.  [2]  12,  3).— 5.  Ura- 
nous  oxide,  UO.,,  ppts.  Ag,  with  production  of 
U0,(N03).,  (Isanibert,  C.R.  80,  1087). 

Combinations. — 1.  With  ammonia,  to  form 
AgN0,i.2NH.,;  by  supersaturating  cone.  AgNO^Aq 
with  NHj ;  decomposes  above  100',  giving  off 
NH,  and  N  (Marignac,  P.  9,  413  ;  Mitsclierlich, 
A.  Ch.  [2]  72,  288;  Kane,  P.  20,  153).  Dry 
AgNOj  absorbs  NH^  to  form  AgN03.3NH3 
(H.Eose,  J.  1857.  256).— 2.  With  silver  bromide, 
to  form  AgNO^.AgBr ;  by  dissolving  freshly 
ppd.  AgBr  in  very  cone,  hot  AgNO^Aq  (Risse, 
A.  Ill,  42).  AgCl  seems  to  form  a  similar 
compound. — 3.  With  silver  iodide,  to  form  seve- 
ral compounds.  2AgN03.AgI  is  obtained  by  boil- 
ing very  cone.  AgNO^Aq  with  Agl,  pouring  off, 
and  allowing  to  cool  (Risse,  A.  171,  23  ;  Riche, 
A.  Ill,  39  ;  cf.  Weltzien,^.  101, 127  ;  Kremers, 
J.  pr.  71,  54;  Preuss,  A.  29,  329;  Schnauss, 
Ar.  Ph.  [2j  82,  260 ;  Hofmann,  A.  171,  23  ; 
Stiirenberg,  Ar.  Ph.  [2]  143,  12).— 4.  With 
ammoniujii  and  potassium  nitrates  to  form 
AgN03.MN03(M  =  NH<  or  K)  (Ditte,  C.  B.  101, 
878). 

Sodium  nitrate  NaNO,.  (Cubic  saltpetre. 
Chili  saltpetre).  S.G.  2-2600  at  4°  (Playfair 
a.  Joule,  C.  S.  Mem.  2,  401)  ;  2-246  at  15-5° 
(Holker,  P.  M.  [3]  27,  213)  ;  1-878  at  melt- 
ing-point (Braun,  P.  154,  190).  Melts  at  c. 
H16°  (Carnelley,  C.  J.  33,  276).  H.P. 
[Na,  N,  0  ']  =111,250;  [Na,  0,  NO-'l  =  113,255  ; 


=91,310  (Trt.  3,  518).  Heat 

of  solution  -4786  at  16°,  -4255  at  51°  (Tilden, 
Pr.  38,  401).  S.  72-9  at  0°,  80-8  at  10°,  87-5  at 
20°,  94-9  at  30°,  102  at  40°,  112  at  50°,  122  at  60°, 
134  at  70°,  148at  80°,  162  at  90°,  180  at  100°,  200 
at  110°  ;  saturated  solution  freezes  at  —17-5° 
(Rudorff,  B.  2,  08),  contains  216-4  parts  NaNOj 
in  100  water,  and  boils  at  119-7°  (Mulder,  J. 
1866.  65  ;  cf.  Ditte,  C.  R.  80,  1164  ;  Maumene, 
C.  R.  58,81 ;  81,  107).  Schiff  (A.  110,  75)  gives 
a  table  showing  S.G.  and  p.c.  composition  of 
NaNO^Aq.  S.in  alcohol  (61-4  p.c.)  at  26°  =  21-2 
(Pohl,  W.  A.  B.  6,  COO  ;  v.  also  Wittstein,  Vier- 
telj.  Zeit. Pharm.  12, 109).  75parts  NaNO^  added 
to  100  parts  water  at  13-2°  lower  the  tempera- 
ture through  18-5°.  50  parts  NaN03  mixed  with 
100  parts  snow  lower  the  temperature  to 
-17-5°. 

Occurrence. — In  large  quantities  in  Chili, 
Peru,  and  some  other  parts  of  South  America. 

Preparation. — 1.  The  crude  salt  is  purified 
by  repeated  solution  and  crystallisation  ;  or  it 
is  recrystallised  once  or  twice,  the  first  portions 
of  each  crop  of  crystals  being  rejected,  then 
heated  with  HNO.|Aq,  whereby  chlorides  are 
transformed  into  nitrates  and  again  crystallised. 
2.  By  neutralising  HNO.,Aq  with  NaOHAq  or 
Na;,C03Aq,  and  evaporating. 

Properties. — White  obtuse  rhombohedrons, 
having  much  the  aspect  of  cubes  ;  hence  the 
name  cubic  saltpetre.  Absorbs  water  from  moist 
air.  Melts  c.  316°,  and  solidifies  to  white  mass 
on  cooling  ;  decomposes  at  higher  temperature 
similarly  to,  but  more  readily  than,  KNOj ; 
deflagrates  with  charcoal,  Ac,  but  less  quickly 
than  KNO3. 

Reactions. — Decomposed  by  heat  at  c.  350°- 
380°,  evolving  0,  and  at  higher  temperature  N 
also. — 2.  Heated  inprcsencc  of  oxidisable  bodies, 
produces  oxides,  which,  if  acidic,  form  Na  salts 
of  corresponding  acids. — 3.  With  hydrogen 
chloride  forms  NaCl,  and  evolves  NO  and  CI 
(Thomas,  C.J.  33,  367). 

Strontium  nitrate  Sr(NO.i)„.  Prepared  by 
adding  to  SrC03  enough  HNO^Aq  to  dissolve 
nearly  all  the  salt,  filtering,  and  crystallising. 
Separates  without  water  of  crystallisation  from 
hot  cone,  solutions ;  from  cold  and  more  dilute 
solutions  crystals  of  Sr(N03).4H.^0  are  ob- 
tained (Souchay  a.  Lenssen,  A.  99,  45).  The 
anhydrous  salt  crystallises  in  octahedrons,  S.G. 
2-98  at  16-8°  (Favre  a.  Valson,  C.  R.  77,  579). 
The  hydrate  forms  triclinic  crystals,  a:b:c 
=  -5895:1:  -808,  S.G.  2-249  at  15-5°  (F.  a.  V.,  I.e.) 
H.F.  [Sr,N,0=]  =  109,910  {Th.  3,  517).  S.  an- 
hydrous salt  20  in  cold  water,  200  in  boiling 
water.  Melts  at  red  heat  with  decomposition, 
leaving  SrO.  Does  not  react  with  HCl  gas 
(Thomas,  C.  J.  33,  371).  A  compound  with  Sr 
acetate,  viz.  Sr(N03)o.Sr(C,H30).,.3H,0,  is  ob- 
tained by  allowing  a  mixed  solution  of  the  salts 
to  evaporate  (von  Hauer,  J.  pr.  74,  432). 

Tellurium  nitrate.  The  compound 
8TeO,.2N.,05.3H,0  is  obtained  by  dissolving  Te 
in  excess  of  hot  HNO^Aq  S.G.  greater  than  1-15  ; 
the  salt  crystallises  in  forms  which  are  probably 
orthorhombic ;  soluble  in  HNOjAq ;  easily  de- 
composed by  water  with  separation  of  TeOj 
(Klein,  A.  Ch.  [6]  5,  59). 
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Thallium  nitrates.  Thalloiis  nitrate,  TINO3, 
is  obtained  by  dissolving  Tl  in  not  very  cone. 
lINO.,Aq,  keeping  as  small  an  excess  of  acid  as 
])ossiblo,  and  evaporating.  Khombic  prisms, 
S.(t.  5-5  (Lamy  a.  Ues  Cloizeaux,  N.  1,  116).  S. 
lO-O  at  15",  la-S  at  58°,  588  at  107°  (Crookes, 
C.  J.  17,  141 ;  Lamy,  C.  R.  54,  1255).  Insol. 
alcobol.  Melts  at  205°  without  decomposition 
and  solidifies  to  a  glass  S.G.  5'8  (Lamy,  I.e.) 
II. 1''.  fTl,N,0'J  =  58,150  (Th.  3,  517).  Strongly 
heated  in  a  crucible  leaves  TINO^  and  TI..O3 
(Carstanjen,     j)r.  102,  f)5,  129). 

'Diallic  nitrate  T1(N0.,);,.  Separates  in  large 
di  lNpiescent  crystals  from  solution  of  TIO.OII 
ill  HNO,.\ii  S.G.  1-4;  according  to  Strecker  (A. 
'.:>.',,  207)  the  crystals  contain  GH.,0,  and  accord- 
hiK  to  Willm  (.4.  C/j.  [4]  5,  5)  8H.,0.  Decomposed 
at  c.  100°. 

Thorium  nitrate  Th(NO.,) ,.12H,0.  Large, 
translucent  tables ;  very  hygroscopic  ;  lose 
811.0  over'II^SOj.  Forms  a  very  soluble  double 
Bali  with  KNOj. 

Tin  nitratss.  No  definite  salt  has  been 
isolated.  Stannous  oxide  dissolves  in  very 
dilute  cold  IINO.,Aq,  but  the  solution  decom- 
poses on  heating  with  separation  of  SnO.j  [cf. 
l)itto,  .1.  C'/i.  [5]  27,  145).  Sn  dissolves  in  cold 
very  dilute  IINOjAq,  with  production  of  NHi-NO^ 
and  probably  Sn(NO.,).j.  Freshly  ppd.  SnO^  dis- 
solves in  IlXO.|Aq  :  on  heating  SnO.^  is  ppd. 

Titanium  nitrate.  By  evaporating  a  solution 
of  TiO.;  in  IlNO^Aq  over  lime,  Mcrz  obtained 
lustrous  plates  5TiO._.N._,03.6HoO  ;  soluble  in  cold 
water  (J.  pr.  9;),  157). 

Uranium  nitrate.  By  dissolving  U  or  an 
oxide  of  U  in  IINO,Aq,  and  evaporating,  large, 
yi'llow,  rhombic  crystals  are  deposited  having 
thccompositionUO.^(NO;i);.(5H.jO  =  uranijl  nitrate. 
S.G.  2\S07  (Bocdcker).  Elllorcsccs  somewhat 
in  dry  air  ;  melts  at  59'5°,  and  boils  at  118° 
(Ordway,  J.  1859.  114).  A  trihvdrated  salt, 
UO.,(NO,).,.:iII.,0,  was  obtained  "by  Schultz- 
Scllack  (Z.  [2J  0,  64())  by  evaporating  a  strongly 
aeid  solution  of  the  ordinary  salt  over  H.^SO,  and 
KOII.  Bcacts  with  HCl  to  form  U  oxychloride  with 
evolution  of  CI  and  NO  (Thomas,  C.  J.  33,  371). 

Vanadium  nitrates.  No  definite  salt  has 
been  isolated.  By  dissolving  VO  or  VO.^  in 
llNO,.\q,  a  blue  solution  is  obtained  which 
cannot  be  evaporated  without  decomposition 
( l!er/.olius).  By  dissolving  in  HNO^Aq,  and 
allowing  to  evaporate,  a  reddish  residue  is  ob- 
tained (lierzelius). 

Yttrium  nitrate  Y(NO,);,.CH,0.  Large 
translucent  crvstals;  by  evaporating  over 
1I..S0,,  a  solution  of  ¥.,0,  in  HNOjAq  (Clove, 
Bl.  [2j  21,  344).  Heated  till  NO.,is  evolved,  the 
iMsic  salt  2Y.,0,,.3N,,0,.91I;0  is  obtained  {v. 
Bahr  a.  Bunsen,  A.  137,  1). 

Zinc  nitrate  Zn(N03)...6H.p.  Zn  dissolves 
in  UNO^Aq  with  formation  of  NII|NO.,  and 
Zn(NO.,).j;  from  very  dilute  HNO.Aq,  N.,0  is 
evolved.  The  salt  is  prepared  by  evaporating  a 
solution  of  Zn,  ZnO,  or  ZnCOj,  in  HNOjAq. 
Ijarge  4-sided  prisms  ;  deliquescent ;  very  soluble 
water  and  alcohol ;  melt  at  3(>'4°  and  boil  at 
131°  (Ordway,  Am.  S.  [2]  27,  14)  ;  lose  2H.,0  in 
vacuo  over  H  .SO,  (Vogel  a.  Keischaucr,  N.  J.  P. 
11,  137);  lose  all  H..0  by  heating  to  105°  in 
stream  of  dry  air  (Bierrc,  A.  Ch.  [3]  IG,  247). 
iS.G.  2-0G3  at  13°  (Clarke's  Tabic  of  SiKcijic 


Gravities  (new  ed.)  110).  II.F.  (Zn,0-,N-0',GirO] 
=  142,180  ;  [Zn,0,N-0''Aq]  =  102,510  (Th.  3,  518). 
The  S.G.  of  Zn(NO:,).,Aq  and  p.c.  of  ZnjNOj).  are 
given  by  Franz  (J.pr.  [2]  5,  274) :  — 


S.G. 

T.c. 

r.c 

1-0496 

5 

1-32G8 

30 

1-09G8 

10 

1-3906 

35 

1-1476 

15 

1-1572 

40 

1-2024 

20 

1-5258 

45 

1-2G4 

25 

1-5984 

50 

Zn(NO,)._.  with  HCl  gas  gives  ZnCl..,,  evolvingCl 
and  NO  (Thomas,  C.  J.  33,  371).  'Many  ba.iic 
nitrates  of  zinc  are  known  ;  they  are  obtained  by 
heating  the  normal  salt,  by  treating  HNO.Aq 
with  a  large  excess  of  Zn,  and  by  digesting  hot 
Zn(NOj.,  with  ZnO  [v.  Schindler,  N.  J.  1'.  11, 
137  ;  Vogel  a.  Eeischauer,  ibid. ;  Ordway,  Am.  S. 
[2]  27,  14  ;  Grouvclle,  A.  Ch.  [3J  19,  137 ;  Wells, 
Am.  9,304). 

Zirconium  nitrates.  The  normal  salt 
Zr(NO.|).|  is  said  to  be  obtained  by  evaporating  a 
solution  of  ZrO.^.a'H^O  in  excess  of  HNO.,A(];  by 
heating  to  100°,  the  injro-salt  ZrN.jO.  is  formed; 
and  by  boiling  a  dilute  aqueous  solution  of  this, 
the  basic  salt  3ZrO,.2N..Oj  is  produced. 

n.  M.  P.  M. 

NITRATION  V.  Nitro-  compotinds. 

NITRIC  ACID.  HNO3.  (Spirit  of  nitre. 
When  dilute,  aquafortis.)  JIol.  w.  G2-S9  (v. 
infra).  [c.  -47°]  (Berthelot,  Bl.  [2]  29,  3). 
(8G")  (Mitscherlich,  P.  18,  152  ;  Millon,  J.  pr. 
29,337).  S.G.  1-552  at  12-5°  (Mitscherlich,  I.e.) ; 
1-552  at  15°  (Millon,  Z.c).  V.D.  (mixed  with  dry 
air)  at  40-5°  =  34-3  (Playfair  a.  Wanklyn,  C.  /. 
15,  142  ;  V.  infra).  S.H.  of  HNO.,.10H.,O  =  -7G8, 
HNO,.20H..O  =  -849,  HNO,.50H„O  =  -93, 
HNO3.IOOH..6  =  -963,  HNO,.200H.,O  =  -982 
(Thomsen,  P.  i42,  337).  H.F.  [H,N,0']  =  41,510  ; 

[H,0,NO-]  =  43,515  ;  [H,0-,NOJ  =  63,085  ; 
[^-'■O^H-Qj  ^7,330. 

[N-^O-O'-H-O]  ^16,200; 
[^^2:^]  =28,905; 

[?^OjrO]  =9,335; 

[N-.O'.Aq]  =  29,820  ;  [N-0'Aq,0-]  =  36,640  ; 

[2N0-,0,Aq]  =  33,830  ;    [N■-■0,0^Aq]  =  47,560  ; 

[2N0,0',Aq]  =  72,970  ;  [H,N,0',Aq]  =  49,090  ; 
[HN02Aq,0]  =  18,320  (Th.  2,  199).  H.V.  7250 
(Berthelot,  C.  R.  90,  1510).  For  E.G.  of  HNO.Aq 
at  different  dilutions  v.  Ostwald  (J.  pr.  [2]  32, 
300).  Attinity  of  HNO.,Aq  approximately  the 
same  as  HClAq.  M.M.1-18  (Perkin,  C.c7.55,'  680). 

Occurrence. — In  small  quantities  in  rain- 
water, varying  from  c.  -1  to  c.  16  pts.  per  million 
pts.  of  rain  ;  for  measurements  v.  Goppelsroder, 
(Fr.  10,  259;  11,  16);  Warington  (C.  J.  55, 
537  ;  references  are  given  to  various  other  re- 
sults). Ekin  (C.  J.  [2]  9,  64)  found  UNO.,  in 
the  spring-water  of  an  uncultivated  hill  near 
Bath,  not  exposed  to  contact  with  organic  matter. 
Salts  of  HN 63  occur  in  almost  all  soils,  although 
not  generally  in  large  quantities ;  and  also  in 
the  juices  of  many  plants. 

Nitric  acid  has  been  known  from  early  times. 
Geber  mentions  it  (Sih  cent.);  Glauber  (17th 
cent.)  gave  directions  for  its  preparation  frjm 
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nitre  by  the  use  of  H.iSOj.    Lavoisier  showed  | 
that  this  acid  contained  O  ;  Cavendish  proved  i 
the  presence  of  N  in  it,  and  obtained  it  by  passing 
electric  sparks  through  moist  O  and  N. 

Formation. — 1.  By  burning  H  in  O  in  presence 
of  air  (Lavoisier  ;  Kolbe,  ^.  119, 176  ;  Hofmann, 
B.  3,  658).  The  experiments  of  L.  T.  Wright 
(C.  J.  35,  42)  tend  to  show,  although  they  do 
not  absolutely  prove,  that  the  HNO,  is  formed 
by  oxidation  of  NH3,  not  of  N. — 2.  By  passing 
electric  sparks  for  some  time  through  a  mixture 
of  moist  N  and  O  (Boitger,  J.  pr.  73,  494  ; 
Perrot,  C.  R.  49,  204  ;  Buff  a.  Hofmann,  A.  113, 
140). — 3.  By  exploding  air  with  electrolytic  gas 
(H.j+0)  (Bunsen).  Hempel's  experiments  (B. 
23,  1455)  show  that  HNO3  is  formed  when  air  is 
burnt  with  0  and  electrolytic  gas  under  pressure 
of  several  atmos.  Hempel  also  proves  that 
considerable  quantities  of  HNO3  are  formed 
when  C  is  burnt  in  compressed  air  in  presence 
of  strongly  compressed  O. — 4.  By  burning  air  in 
coal-gas  (Ilosva,  Bl.  [3]  2,  734)  ;  or  coal-gas  in 
air  (Wright,  C.  J.  35,  42).— 5.  According  to 
Berthelot  (C.  R.  108,  543),  a'very  little  HNO3  is 
formed  when  ether  and  P  are  slowly  oxidised 
by  air  in  presence  of  water. — 6.  Nitrates  are 
formed  by  the  oxidation  of  nitrogenous  animal 
or  vegetalale  matter  in  the  soil  (v.  Nitrification). 
7.  Ozone  produces  NHjN02  from  NH„  and 
NH,N02  easily  oxidises  to  NHjNO.,  (Carius,  A. 
174,  31 ;  Schonbein,  J.  pr.  75,  99  ;  Weith  a. 
Weber,  B.  7, 1745  ;  Wohler,  A.  136,  256).— 8.  By 
oxidising  NH^  in  presence  of  moisture ;  e.g.  by 
passing  NH,,  and  air  over  Pt  black  heated  to  c. 
300° ;  by  distilling  (NH_,).,SO^  and  cone.  H.SO^ 
with  K.,Cr.,0,;  or  distilling  (NH,),SO,  with 
KMnOj  and  dilute  H.,SOjAq  (Tessi6  du  Mothay, 
W.  J.  1871.  260).— 9.'HN0.,  is  a  product  of  the 
reaction  of  NO.,  with  H.,SOj;  and  NaNO.,  is 
formed  by  acting  on  NaOHAq  with  N.,03  (Lunge, 
B.  12,  1058).— 10.  By  heating  MnCL  or  MnSO^ 
with  NaNO,  (Kuhlmann,  W.  J.  18(52.  239).— 
11.  By  decomposing  Ba(N03)jAq  or  Pb(N03),_Aq 
by  H,S0jAq,  filtering,  and  concentrating  by  eva- 
poration.— 12.  By  heating  NaNOj  with  AIO3H3 
or  SiO,  (Wagner,  D.  P.  J.  183,  76). 

Preparation. — 1.  A  mixture  of  101  pts. 
thoroughly  purified  and  dry  KNO3,  in  coarse 
powder,  and  98  pts.  pure  H._,SOj  is  heated  in  a 
capacious  glass  retort,  the  neck  of  which  passes 
some  way  into  a  glass  receiver  which  is  kept 
cold.  The  distillate  is  again  distilled  till  one- 
third  has  passed  over,  when  a  quantity  of  cone. 
H.^SO^  equal  to  the  contents  of  the  retort  is 
added  (when  the  retort  is  cold),  the  receiver  is 
changed,  and  distillation  is  continued  ;  the  dis- 
tillate is  again  distilled  at  as  low  a  temperature 
as  possible,  to  get  rid  of  H.,SOj ;  the  distillate 
thus  obtained  is  gently  warmed,  and  a  current  of 
perfectly  dry  CO^  is  passed  through  it  until  it  is 
quite  colourless ;  oxides  of  N  are  thus  removed. 
IINO.^  may  be  removed  by  distilling  with  a  little 
urea,  which  decomposes  HNO.^,  giving  CO.,,  H.^0, 
and  N. — 2.  Commercial  acid  is  distilled,  after 
addition  of  a  little  KNO3  to  decompose  H^SO^, 
until  a  few  drops  give  no  pp.,  when  diluted,  with 
AgN03 ;  the  i-eceiver  is  then  changed  and  distil- 
lation continued. 

Preparation  of  f  uming  nitric  acid. — The  red 
fuming  acid  consists  of  a  solution  of  NO,  in 
IINO3  ;  it  is  a  more  powerful  osidiser  than  the 
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ordinary  acid.  It  is  prepared  by  heating  0. 
202  pts.  KNO,  with  98  pts.  ILSO,  and  continuing 
the  distillation  as  long  as  liquid  comes  over  ; 
the  second  stage  of  the  process,  which  is 
represented  by  the  equation  KHSO^  +  KNO, 
=  K2SOj-)-HN03,  occurs  only  at  a  temperature 
so  high  that  part  of  the  HNO3  is  decomposed 
with  formation  of  NO,.  A  better  method  is  lo 
arrange  the  materials  so  that  a  portion  of  the 
HNO3  is  reduced  to  NO.,  as  soon  as  it  is  formed ; 
this  may  be  done  by  mixing  100  pts.  KNO3  with 
3 5  pts.  starch,  placing  the  mixture  in  a  large 
retort  the  beak  of  which  passes  inside  a  glass 
tube  3  to  4  feet  long  which  tube  dips  into  a  glass 
receiver  kept  very  cold,  and  adding  100  pts.  H,SOi 
S.G.  1'85.  The  process  goes  on  almost  without 
the  application  of  heat.  About  60  pts.  red 
fuming  acid  are  obtained  from  100  pts.  KNO3 
(Brunner,  Rip.  Chim.  app.  3,  188). 

Properties. — Perfectly  pure  EINO3  has  not 
been  isolated  ;  Koscoe  obtained  an  acid  with 
from  99-5  to  99-8  p.c.  HNO3  (A.  116,  211).  Nitric 
acid  is  a  colourless,  highly  corrosive  liquid  ;  ac- 
cording to  Berthelot  it  solidities  at  c.  —47°;  the 
B.P.  is  86°,  but  decomposition  begins  below  this 
temperature;  at  c.  256°  the  change  2HNO3 
=  2N0.2  +  HjO  -t-  0  is  complete.  The  following 
table  shows  the  process  of  decomposition  by 
heat  (Carius,  B.  4,  828) :  — 


S.G.  of 
Air  =  l 

vapour 
H  =  l 

P.c.  decom- 
positiou 

c.c.  of  0  from 
1  g.  HNO, 

86° 

2-05 

29-6 

9-53 

8-43 

100 

2-02 

29-1 

11-77 

10-41 

130 

1-92 

27-6 

18-78 

16-62 

160 

1-79 

25-8 

28-96 

26-22 

190 

1-59 

23-0 

49-34 

43-69 

220 

1-42 

20-4 

72-07 

63-79 

250 

1-29 

18-6 

93-03 

82-30 

256 

1-25 

18-0 

1000 

88-47 

265 

1-24 

17-9 

312 

1-23 

17-8 

By  mixing  the  vapour  from  HNO3  with  dry  air, 
Playfair  a.  Wanklyn  (C.  J.  15,  142)  found  the 
V.D.  at  40-5°  =  34-3,  that  calculated  from  HNO, 
being  31-5.  HNO3  is  slowly  and  partially  decom- 
posed by  sunlight,  giving  NO2,  0,  and  H,0  ;  so 
that  when  exposed  to  sunlight  the  acid  becomes 
yellow  and  contains  NO,.  Solution  of  HNO3  in 
water,  and  dilution  of  the  liquid,  are  accom- 
panied by  production  of  heat ;  Thomsen  {Tli.  3, 
66)  gives  the  following  table  : —  


X 

[HNO',xH'0] 

[HNO».xH=0,.rH=0] 

•5 

2005 

1280 

1 

3285 

1-5 

4160 

1550 

2-5 

6276 

1389 

3 

5710 

5 

6665 

653 

10 

7318 

140 

20 

7458 

-22 

40 

7436 

-15 

80 

7421 

29 

100 

7439 

160 

7450 

45 

320 

7493 
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If  thcsn  roRults  arc  plotted,  and  a  curve  drawn, 
with  the  horizontal  lines  showing  molecules  of 
H.,0  and  the  vertical  lines  showing  i|uantities  of 
heat,  the  curve  shows  no  signs  of  irregularity ; 
hence,  Tlioniscn  concludes  that  the  licat  of  solu- 
tion and  dihition  of  HNO3  does  not  indicate  the 
formation  of  any  dctinite  hydrates  of  UNO,. 
Considering  the  results  which  have  followed  a 
very  close  and  extended  examination  of  the  heat 
of  dilution  of  H.SO,  {v.  especially  Pickering, 
C.  J.  57,  04),  it  seems  inadvisable  to  draw  con- 
clusions in  favour  of,  or  against,  the  formation 
of  hydrates  of  IIN()„  from  the  limited  number 
of  thermal  observations  made  by  Thomsen. 
llerthelot  (lil.  [2]  22,  530)  has  also  measured 
tlie  heat  produced  on  adding  water  to  HNO3 
already  diluted  with  known  quantities  of  water, 
and  conehules  that  a  liydratc  HN0,,.2H^,0  exists 
in  ai|ueous  solutions  of  HNO^,.  Perkin  has  de- 
termined the  magnetic  rotatory  power  of  HNO3 
and  HNO,.,rlI.,0  (C.  J.  55,  OSQ)  ;  his  results 
arc:  -M.M.  HNOj  =  1-18 ;  M.M.  TINO,  +  2-G7H..O 
=  3-050.  Now  by  deducting  2-07  (M.M.  of  2-G7H,0) 
from  3-050,  wc  get  -1)80  as  the  M.M.  of  HNO3 
in  presence  of  2-07H;O  ;  but  pure  HNO3  gave 
M.M.  1-18  ;  hence  the  water  has  reduced  the 
M.M.  of  IINO3  by  From  these  results, 

Perkin  concludes  that  IINO3  and  IP.O  combine 
to  form  II^NOj. 

The  electrical  conductivity  of  HNO^Aq  for 
increasing  dilution  has  been  measured  by  Kohl- 
rausch  a.  Grotrian  [P.  M.  [4]  49,  417)  and  by 
Ostwald  (Z.  P.  C.  1,  74).  Conductivity  increases 
Blightly  with  dilution,  but  soon  reaches  a  maxi- 
mum. The  behaviour  of  HNO.,Aq  in  this  re- 
spect is  characteristic  of  that  of  the  strong 
monobasic  acids  (r/.  also  Bouty,  C.  li.  100,054). 
Itoscoe  (C  J.  13,  150)  has  shown  that  distilling 
HNOjAq  at  700  mm.  results  in  production  of  an 
acid  containing  08  p.c.  HNO3 ;  the  formula 
2IIN03.3ir,0  requires  70  p.c,  and  HNOa.eiP.O 
reipiires  03  0  p.c,  HNO3;  the  liquid  of  constant 
B.P.  is  therefore  not  a  definite  liydrate.  This 
liquid  boils  at  120-5°  under  735  mm.  pressure. 
Py  distilling  at  150  mm.  pressure,  Eoscoe  ob- 
tuined  an  acid  containing  07  6  p.c.  HNCX, ;  at 
7(1  mm.  (H  P.  65'=-70")  the  acid  contained  00-7 
p.c  HNO., ;  at  pressure  greater  than  700  mm. 
rather  more  than  08  p.c.  HNO3  was  present  in  the 
iicid  of  constant  P.P.  The  percentage  of  HNO3 
in  the  liijuid  obtained  by  passing  dry  air  into 
llNO.,.\q  containing  from  64  to  08  p.c.  HNO3, 
varies  with  temperature  ;  tlie  higher  the  tem- 
perature the  greater  the  percentage  of  HNO,. 
l-'or  every  mixture  of  IIXO.,  and  H.^O  there  is  a 
fixed  temperature,  whereat  IINO3  and  11,0  eva- 
porate in  the  same  proportion  as  they  are  pre- 
sent in  the  residual  acid  ;  for  00-2  p.c.  HNO3 
this  temperature  is  100°,  for  04-5  p.c.  it  is  00° 
(Uoscoo,  I.e. ;  for  older  observations  v.  Millon, 
J.  pr.  29,  349  ;  Smith,  Ph.  C.  1848.  203).  When 
11X0,  and  11.^0  arc  mixed,  the  maximum  con- 
traction takes'  place  for  the  ratio  2HN03:3II,0 
(Kolb,  A.  Oh.  [4]  10,  140). 

Kolb  (.1.  Ch.  [4]  10,  130)  gives  the  following 
table,  showing  weiglit  of  HNO3  is  100  pts.  of 
llN0,Aq  (/))  at  0°  and  15^.  The  numbers  marked 
with  an  asterisk  were  directly  determined  by 
lidding  a  weighed  excess  of  CaCO„  and  weighing 
the  residue  ;  — 


S.Q. 

Coiitracliou 

p 

at  0° 

at  15° 

100  00 

1-55!) 

1-530 

0-0000 

99-8 1* 

1-559* 

1-530* 

O'Ol  104 

90-42* 

1-558* 

1-530* 

00(tlO 

99-52' 

1-557* 

1-529* 

0  0011 

97-89* 

1-551* 

1-523* 

0-0005 

97-00 

1-548 

1-520 

0-0090 

90  00 

1-544 

1-510 

00 120 

95-'J7* 

1-542* 

1-514* 

0-0142 

9 1'OO 

l-5:i7 

1-509 

001 82 

93-01  * 

l-5:(3* 

1-500* 

0-0208 

92-00 

1-529 

1-503 

0-0242 

91-00 

l-52() 

1-499 

0-0272 

90-00 

1-522 

1-495 

0-0301 

89-50* 

l-.-)21* 

1-494* 

00315 

88-00 

1-514 

1-4S8 

0-0354 

87-45* 

1-513* 

1-480' 

0-0309 

80-17* 

1-507* 

1-48-2 

0  0404 

85-00 

1-503 

1-478 

0-0433 

84-00 

1-499 

1-474 

0-0459 

83-00 

1-495 

1-470 

0-0485 

82-00 

1-492 

1-407 

0-0508 

80-90* 

1-488* 

1-403'^ 

0-0531 

80-00 

1-481 

1-400 

0-0556 

79-00 

1-481 

1-450 

0-0580 

77-0() 

1-470 

1-451 

0  0010 

70-00 

1-409 

1-4  15 

0  06 13 

75-00 

1-405 

1-4  12 

0-0000 

74-01* 

1-402* 

1-438* 

0-0088 

73-00 

1-457 

1-435 

0-0708 

72-39* 

1-455* 

1-432* 

0-0722 

71-24* 

1-450* 

1-429* 

0-0740 

69-911 

1-444 

1-423 

0-0700 

09-20* 

1-441 

1-419* 

0-0771 

08-00 

1-435 

1-414 

0-0784 

07-00 

1-430 

1-410 

0-0796  - 

00-00 

1-425 

1-405 

0-0806 

05-07 

1-420* 

1-400* 

0-0818 

04-00 

1415 

1-395 

0-0830 

63-59 

1-413 

1-393 

0  0833 

62-00 

1-404 

1-380 

0  0846 

6121* 

1-400* 

1-3S1* 

0  0850 

6000 

1-393 

I-.374 

0  0854 

59-59* 

1-391* 

1-372'' 

0-0855 

58-88 

1-387 

1-308 

0-0861 

58-00 

1-382 

l-3()3 

0-0864 

57-00 

1-370 

1.358 

0-0808 

50-10* 

1-371* 

1-353* 

0-0870 

.55-00 

l-3()5 

1-346 

0-0874 

54-00 

1-359 

1-341 

0-0875 

53-81 

1-358 

1-339 

0-0875 

53-00 

1-353 

1-335 

0-0875 

52-83* 

1-349* 

1-331* 

0-0875 

50-99 

1341* 

1-323* 

0-0872 

49-97 

1-334 

1317 

0-0807 

49  00 

1-328 

1-312 

0-0802 

48-00 

1-321 

1-304 

0-0856 

47-I8* 

Jl  •>!•.* 

1  298* 

0-0850 

^0  o-± 

1    0  \  Si 

l-'295 

0-0848 

±  .>uu 

1  -2!-^  t 

0-0S35 

'1.)  00 

1-291* 

1-27  t* 

0-0S20 

'is,  VIU 

1-280 

1-201 

0-0808 

41-00 

1-271 

1-257 

0-0796 

40-00 

l-2li7 

1-251 

0-0786 

39-00 

1-200 

1-24  t 

0-0755 

37-95* 

1-253* 

1-237* 

0-0702 

30  00 

1-210 

1-225 

0-0740 
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S.G. 

p 

Coutraction 

at  C 

at  150 

35  00 

1-234 

1-218 

0  0729 

a3-8G* 

1-22G* 

1-211* 

0  0718 

32-00 

1-214 

1-198 

00G92 

31-00 

1-2  7 

1-192 

00G78 

30-00 

1-200 

1-185 

0-0GG4 

29-00 

l-l'Jl 

1179 

0-0C50 

28-00* 

1-187* 

1-172* 

00G35 

27-00 

1-180 

1-10() 

0-0G16 

25-71 

1-171* 

1-157* 

00593 

23-00 

1-153 

1-138 

0-0520 

20-00 

1-132 

1-120 

0-0483 

17-47* 

1-115 

1-105 

00422 

15-00 

l-0'.)9 

1-089 

0033G 

13-00 

1-085 

1-077 

0-0316 

11-41* 

1-075 

1-0G7* 

0029G 

1-050 

1-045* 

A.  n  90(1 

U  U^uO 

4-00 

l-02ti 

1-022 

0-0112 

2-00 

1-013 

1-010 

0-0055 

0-00 

1-000 

1-999 

0-0000 

On  adding  water  to  the  fuming  red  nitric 
acid,  the  li<iuid  becomes  green,  then  blue,  and 
liually  colourless  when  dilute;  red  vapour  of 
NO.j  is  evolved,  the  more  rapidly  the  higher  is 
the  temperature.  The  NOj  present  in  the 
fuming  acid  is  slowly  decomposed  bj'  the 
added  water,  giving  HNOj,  which  colours  the 
liquid  blue  (the  green  colour  being  the  result  of 
the  yellow  caused  by  NO,  and  the  blue  caused 
by  HNO.^) ;  on  farther  dilution  NO  is  evolved, 
and  only  HNO.,  remains  : 

(1)  2N6„  +  H.,0  =  HNO,  +  HNO.,; 

(2)  3HNb,  =  HNO,  +  2N0  +  H,6. 
"Reactions. — 1.  Heat  decomposes  HNO.j  to 

NO.,,  H.,0,  and  0;  the  decomposition  is  complete 
at  c.  25G°  (Carius,  B.  4,  828).— 2.  Light  slowly 
decomposes  HNO.,  in  the  same  way  as  heat ; 
hence  very  cone.  HNO,|Aq  kept  in  an  open  place 
always  contains  some  NO.^. — 3.  The  products  of 
electrolysis  of  HNO;|Aq  vary  with  the  dilution  of 
the  acid  ;  with  acid  2HNO.,:3H._,0  no  H  is  evolved 
at  first,  after  a  little  NO  comes  off,  and  then  H 
begins,  while  the  NO  slowly  ceases  ;  as  dilution 
increases  H  is  evolved  and  products  of  reduction 
— N.p„  NO,  N,  and  NH., — are  produced,  the  more 
rapid  the  electrolysis  the  greater  is  the  quantity 
of  H  evolved ;  very  dilute  acid  evolves  H  only 
without  the  formation  of  reduced  products  (Bour- 
goin,  /.  Ph.  [4]  13,  2GG  [abstract  in  C.  J.  [2]  9, 
885];  Gladstone  a.  Tribe,  C.  J.  35, 172).— 4.  Cone. 
HNOjAq  is  rapidly  reduced  by  Jii/drogen  occluded 
by  Pt  or  Pd,  with  oxidation  of  the  H  (G.  a.  T., 
I.e.).— 5.  HNO^Aq  is  also  reduced  by  many 
metals  ;  the  products  vary  with  temperature, 
concentration  of  the  acid,  and  the  nature  of  the 
metal.  Mg  with  08  p.c.  acid  plus  an  equal  quan- 
tity, or  twice  the  quantity,  of  water,  produces  H 
along  with  gaseous  reduction-products  (G.  a.  T., 
C.  J.  35,  178).  The  gaseous  reduction-products 
are  generally  N.^0,  NO,  and  N  ;  these  gases  are 
formed  by  the  reaction  with  HNO,Aq  of  e.g.  Al, 
Cd,  Co,  Cu,  In,  Vc,  Pb,  Mg,  Ni,  Ag,  Tl,  Sn,  Zn 
(Acworth,  C.  J.  28,  828 ;  Acworth  a.  Armstrong, 
C.  J.  32,  54).  It  appears  to  be  the  case  that  the 
greater  the  heat  of  formation  ot  a  metallic  oxide 
the  more  completely  is  HNO^Aq  reduced  by  the 


metal  (c/.  Thomscn,  Th.  3,  517).  Al,  Cd.Fc,  Mg, 
I'b,  Sn,  Zn,  and  the  alkali  metals  produce 
NHjNOj  and  NH^.OH,  but  no  nitrous  acid  or 
nitrites ;  Bi,  Cu,  Hg,  and  Ag  produce  nitrites 
but  no  NHjN03  or  NH.OH  (Divers,  C.  J.  43, 
443 ;  for  the  combined  action  of  HXOjAq  and 
lIoSOjAq  on  Zn  v.  Divers  a.  Shimidzu,  C.  J. 
47,  597).  In  most  cases  nitrates  of  the  metals 
are  formed,  but  sometimes  these  are  decomposed 
with  the  hnal  formation  of  oxides,  e.g.  Sb,  Sn, 
and  W  (v.  also  Veley,  I'r.  48,  458).  Ta,  Ti,  Au, 
and  most  ot  the  Pt  metals  do  not  react  with 
HNOjAq.— 0.  All  the  solid  non-metals  are  oxi- 
dised by  nitric  acid. — 7.  O.vidisablc  compo2ttids 
are  oxidised  by  HNOjAq;  e.g.  ferrous  compounds 
are  changed  to  ferric,  stannous  to  stannic,  ar- 
senious  to  arsenic ;  sulphides  generally  yield 
sulphates  and  nitrates. — 8.  Bydriodic  acid  and 
iodides  yield  H^O,  NO,  and  I. — 9.  Hydrochloric 
acid  gives  H...6,  NOCl,  and  CI  {v.  aqiia  regia 
under  Culokhydric  acid,  vol.  ii.  p.  8  ;  Reactions 
No.  17).  — 10.  Organic  coiniMunds  are  oxidised 
by  HNO.,Aq;  straw,  hay,  cotton,  Ac,  arc  in- 
flamed by  the  cone,  acid  (Kraut,  R.  14,  301). 
Many  organic  compounds,  especially  those  of  the 
benzenoid  class,  form  nitro-  derivatives,  H  being 
replaced  by  NO.^.— 11.  With  starch,  N.O.,  or  a 
mixture  of  this  with  NO.,  is  produced  ;  HNO,Aq 
S.G.  1-3  to  1-35  gives  almost  pure  N.p., ;  if  the 
S.G.  is  greater  than  1-35  NO...  is  also  jiroducod  ; 
if  S.G.  is  less  than  1-3  the  chief  gaseous  product 
is  NO  (Lunge,  B.  11,  1229,  1G41). 

Combinations. — 1.  With  loatcr;  it  is  still 
undecided  whether  a  hydrate  or  hydrates  of 
HNO.,  are  produced  when  HNO,  is  dissolved  ia 
water;  v.  Properties,  p.  519. — 2.  With  ammonia, 
to  form  NHjNOj. — 3.  With  dry  sulphur  dio.vido 
to  foim  SO^,.NO.„OH  (v.  Nituogkn  deuivatives  or 
SULPHUR  ACIDS  in  vol.  iv.). — 4.  With  some  ni- 
trates to  form  acid  salts ;  according  to  Ditle 
(A.  Ch.  [5]  18,  320),  the  nitrates  which  combine 
with  HNO:,  when  dissolved  in  excess  of  the  acid 
are  those  of  NH,,  K,  lib,  and  Tl. — 5.  With  nitric 
anhydride  to  iovm  (HNOa);N.,0,  (  =  H,N,0,,;  v. 
DinitHc  acid,  infra). 

Detection  and  Estimation  v.  Manuals  of 
Analysis. 

DiNiruic  Acro  H,N,0,,(  =  (HNO,),.N.,0„). 
Weber  (J.  pr.  [2]  0,  342)  obtained  this  compound 
by  adding  very  cone,  colourless  HNO.,  to  melted 
N.jOj,  and  cooling  to  c.  8°  (for  details  of  prepa- 
ration V.  Weber,  I.e.).  A  bluish  yellow  liquid,  so- 
lidifying at  c.  5° ;  S.G.  1-G42  at  18".  Fumes  in  air; 
dissolves  in  water  with  production  of  much  heat ; 
when  gently  warmed  N.jO^  is  evolved.  It  is  very 
dangerous  to  keep  the  compound  in  sealed  tubes 
as  explosions  generally  occur.  Acts  as  a  power- 
ful oxidiser;  forms  NO.^  derivatives  with  many 
carbon  compounds.  The  relation  ot  this  acid 
to  nitric  acid  is  probably  similar  to  tliat  of  disul- 
phonic  to  sulphouic  acid  :  H  ,SOj  +  SO ,  =  H.,S.,0, ; 
2HN0,-fN.,0,  =  H.,N,0„.     '       M.  M.  P.  M. 

NITEIDES.  Compounds  of  N  with  one  other 
more  positive  clement.  The  term  is  generally 
applied  to  the  binary  compounds  ot  N  with  B, 
P,  Si,  and  the  metals.  The  metallic  nitrides 
have  for  the  most  part  the  composition  denoted 
by  the  formuht  UN,  B,N,  or  B,N  ;  11  -  monovalent 
metal.  They  are  mostly  obtained  by  the  action 
of  ammonia  on  metallic  oxides  cr  chlorides ; 
frequ  J)itly  also  by  the  direct  action  of  atmosphcrio 
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nlttof^on  on  moliils  at  the  moment  of  separation 
from  their  oxides  by  charcoal.  Sonic  metallic 
Iiitriilcs  are  also  obtained  by  the  reaction  of 
iiictals  or  oxides  of  metals  with  hydrazoic  acid, 
]IN,  {q.v.  p.  559).  Most  of  them  have  a  metallic 
aspect,  are  easily  decomposed  by  heat,  sometimes 


tliat  nitrates  arc  formed  in  a  fertile  soil  from  NJI, 
salts  applied  to  the  soil.  The  following  table, 
taken  from  the  article  Nitrification  in  tlie  lirst 
edition  of  this  Dictionary  (Supp.  iii.  p.  IX,'.)!)), 
exhibits  very  clearly  the  oxidation  of  Nil,  salts 
to  nitrates  iu  the  soil :  — 


Nitrogai  existing  as  nilralcs  in  one  million  par  Is  of  drainage  water. 


Plots  wliicli  received  no 
Nil.  suits 

riots  wliicli  received  lOOlljs.  NH.  salts  per  acre, 
between  March  10  and  I'i 

Dates  on  which 
drainage  water 
was  collected 

3  and  4 

5 

k; 

17 

7 

10 

11 

12 

13 

14 

18 

February  10,  1879 
April  7,  1879 

3-4 
30 

3-7 
29 

4-2 
3-G 

3-3 
2-3 

3-5 
39-0 

5-2 
45-4 

4-8 
41-8 

41 
25-4 

3-8 
29-4 

4-8 
33-0 

4-2 
40-4 

vvilh  explosion;  some  of  them,  however,  with- 
Blaiid  a  very  high  temperature  without  deconi- 
jjosition.  Many  of  them  arc  reduced  to  metals 
by  strongly  heating  in  hydrogen  or  aunnonia- 
pas  ;  heated  with  water  or  hydrate  of  potassium 
tlicy  often  yield  metallic  oxides  and  ammonia  ; 
they  burn  when  heated  in  the  air.  They  unite 
witli  other  metallic  compounds,  especially  with 
inetalamides.  The  chief  metallic  nitrides  arc 
those  of  Al,  Cu,  Cr,  I'V,  Mg,  Hg,  Mo,  Ni,  Nb,  Pt, 
K,  Na,  Ta,  Th,  ?Sn,  Ti,  W,  U,  Y,  Zn,  and  Zr. 
For  descriptions  of  the  nitrides  v.  the  several 
metals  enumerated  above.  M.  M.  P.  M. 

NITRIFICATION.  Nitre  occurs  in  many 
parts  of  the  earth.  In  some  places  it  is  found 
as  an  cllloreseence  on  the  surface  of  the  soil  ; 
it  is  formed  on  the  sides  of  caves  (generally 
those  frequented  by  animals),  on  the  walls  of 
old  stables,  and  in  the  soil  surrounding  some  of 
the  villages  in  North  India  {v.  Palmer,  C.  J.  [2] 
('),  318).  Nitre  also  occurs  in  Algeria,  Spain, 
(Ve. ;  and  very  large  deposits  of  NaNO,  arc  found 
iu  Peru.  Nitrates  arc  found  in  all,  or  almost 
all,  soils,  especially  in  those  which  are  fertile 
and  well  manured.  Nitrates  arc  obtained  by 
the  artilicial  oxidation  of  nitrogenous  matters 
in  soils,  by  arranging  the  conditions  so  that 
there  is  first  an  accumulation  of  nitrogenous 
compounds,  and  then  a  slow  oxidation  in  pre- 
sence of  moisture  and  some  base  which  com- 
bmes  with  the  HXO,,  as  it  is  produced  [v.  Potas- 
sium nilrntr,  Formation,  i^.  515). 

That  UNO.,  is  formed  by  the  oxidation  of 
nitrogen  compounds  has  been  abundantly 
liroved  (e.g.  by  Boussingault,  C.  R.  82,  477). 
There  is  no  convincing  cxpcriment:il  proof  that 
the  N  of  the  air  is  oxidised  to  HNO.„  under 
normal  naturally  occurring  conditions.  L.  T. 
Wright  (C.  /.  i55,  12)  found  that  HNO,  is 
formed  by  burning  H  in  air,  but  that  if  special 
Iirecautions  are  taken  to  remove  all  NH., 
from  the  air,  UNO,  is  not  formed.  Bous- 
singault (C  R.  7i),  22)  found  that  there  was 
no  increase  in  the  total  N  in  a  quantity  of 
soil  rich  in  N  compounds,  after  keeping  in  a 
closed  vessel  full  of  air  for  11  years,  although 
there  was  a  marked  increase  in  the  nitrates  in 
the  soil.  Various  experimenters  have  proved 
that  Nil,  can  be  oxidised  to  HNO„  e.g.  by 
o/.one,  by  KMnO,  and  II. SO,,  Ac.  (v.  NiTiiic 
ACID,  Foniuilion,  p.  518).  lOxperiments  con- 
ducted at  llothamsted  have  proved  conclusively 


In  1802,  Pasteur  suggested  that  the  oxida- 
tion of  nitrogen  compounds  in  the  soil  to  nitrates 
is  accomplished  by  a  living  organism.  In  1877 
Schloesing  a.  Muntz  (C.  R.  84,  301 ;  85,  1018) 
showed  that  nitrification  did  not  take  place  in 
sewage  slowly  liltcred  through  a  column  of  pure 
sand  and  limestone  until  after  20  days,  that 
nitrification  then  proceeded  Tapidly,  but  was 
completely  stopped  by  allowing  vapour  of  chloro- 
form free  access  to  the  surface  of  the  sand  and 
limestone ;  7  w'ceks  after  the  application  of 
CHCl.,,  a  little  vegetable  earth,  which  was  known 
to  nitrify  easily,  was  placed  on  the  surface  of 
the  sand,  and  then  nitrification  began  again. 
S.  a.  M.  also  showed  that  heating  soil  to  100° 
destroyed  the  power  of  that  soil  to  jiroduce  ni- 
trates from  nitrogenous  matter. 

Warington  has  conducted,  at  Kothamsted, 
an  extensive,  laborious,  and  accurate,  series  of 
experiments  on  nitrification  in  soils ;  his  me- 
moirs are  to  bo  found  in  C.  J.  33,  44  ;  35,  429  ; 
45,  637  [numerous  references  here  to  other 
workers];  47,758;  51,  118;  53,751;  cf.  also 
Munro,  G.  J.  49,  ()32.  The  results  fully  confirm 
the  view  that  the  production  of  nitrates  in  soils 
from  nitrogenous  compounds  is  due  to  the  ac- 
tivity of  a  living  organism.  Summarising  the 
results,  Warington  says  (G.  J.  45,  401) :  '  Nitri- 
fication in  soils  and  waters  is  found  to  be  strictly 
limited  to  the  range  of  temperature  to  which 
the  vital  activity  of  low  organisms  is  confined. 
Nitrilication  is  also  dependent  on  the  presence 
of  plant-food  suitable  to  organisms  of  low 
character.  Further  proof  is  afforded  by  the  fact 
that  antiseptics  are  latal  to  nitrification.  The 
action  of  heat  is  eipially  confirmatory.  By 
raising  sewage  or  soil  to  the  temperature  of  boil- 
ing water,  its  nitrifying  power  is  entirely  de- 
stroyed. Finally,  nitrification  can  be  started  in 
boiled  sewage,  or  in  other  sterilised  liquids  of 
suitable  composition,  by  the  addition  of  a  few 
particles  of  surface  soil,  or  a  few  drops  of  a  solu- 
tion which  has  lately  nitrified  ;  while,  if  no  such 
addition  is  made,  these  liquids  may  be  freely 
exposed  to  filtered  air  without  nitrification  tak- 
ing place.  .  .  .  Schloesing  has  apparently  given 
a  final  blow  to  the  theory  that  air  exists  in  a 
condensed  state  in  the  pores  of  a  soil,  and  may 
on  that  account  exert  special  oxidising  powers, 
by  his  recent  experiments  (Ann.  de  la,  Science 
agronomifjue,  1x8  t.  1),  showing  that  the  gases 
in  a  vegetable  soil  simply  occupy  the  norma] 
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volume  due  to  temperature  and  atmospheric 
pressure.' 

The  result  of  Warington's  examinatisn  of 
the  classes  of  bodies  that  undergo  nitrification 
in  soils  is,  that  all  nitrogenous  substances  which 
yield  ammonia  by  the  action  of  organisms  ex- 
isting in  fertile  soils  are  nitrifiable  {G.J.  45,653). 

The  conditions  under  which  nitrification  pro- 
ceeds in  soils,  sewage,  &c.,  are  as  follows  (\V. 
C.  J.  45,  654  et  seq.)  :  — (1)  A  sufficient  quantity 
of  some  base  must  be  present  to  combine  with 
the  nitric  acid.  When  the  whole  of  the  bases 
present  are  neutralised  the  nitrification  stops, 
although  nitrifiable  compounds  may  still  be  pre- 
sent. There  is  a  limit  to  the  quantity  of  alka- 
line carbonate  which  can  be  present  in  a  liquid 
undergoing  nitrification.  This  fact  renders  im- 
possible the  nitrification  of  urine,  except  when 
diluted  with  water,  because  the  first  product  of 
the  action  on  urine  of  organisms  in  the  soil  is 
NH,  carbonate,  and  unless  this  be  jsresent  in 
very  moderate  quantity  nitrification  cannot  pro- 
ceed. Warington's  experiments  showed  that  14 
parts  urine  in  100  water  did  not  nitrify  when 
kept  in  contact  with  soil  containing  nitrifying 
organisms  for  172  days.  Addition  of  gypsum 
allows  nitrification  to  proceed  in  cases  where  it 
■would  either  not  occur  or  be  stopped  by  the 
presence  of  NH,  carbonate  (W.,  G.  J.  47,  758  ; 
Pickard,  Aim.  de  Science  agronomique,  1884.  302; 
Joulie,  ibid.  1884.  289).  Thus,  whereas  a  14p.c. 
urine  solution  did  not  nitrify  after  172  days,  a 
30  p.c.  solution,  to  which  gypsum  was  added,  nitri- 
fied after  78  days,  and  a  50  p.c.  solution  contain- 
ing gypsum  nitrified  after  151  days.  (2)  In  order 
that  a  nitrogenous  liquid  shall  nitrify,  the  con- 
centration of  the  liquid  must  not  exceed  a  cer- 
tain degree  (for  experiments  v.  G.  J.  45,  662). 
(8)  A  sufficient  quantity  of  the  nitrifying 
organism  must  be  present.  The  vigour  of  the 
organisms  obtained  in  different  cultivations 
differs  considerably.  A  liquid  which  refuses  to 
nitrify  when  seeded,  because  its  concentration  is 
excessive,  may  be  caused  to  undergo  nitrification 
by  seeding  it  with  a  very  vigorous  organism,  i.e. 
one  which  has  been  obtained  by  cultivation  in  a 
fairly  cone,  solution  well  supplied  with  nutri- 
ment. 'The  plan  that  has  proved  most  effective 
in  producing  rapid  nitrification  is  to  make  use  of 
the  sediment  lying  at  the  bottom  of  the  vessel  in 
which  the  nitrification  of  a  fairly  strong  solution 
has  been  conducted '  (W.,Z.c. p.  665).  (4)  Stagnant 
liquids  of  considerable  depth  nitrify  much  less 
quickly  than  a  shallow  liquid  of  similar  com- 
position, or  than  a  liquid  which  is  poured  over 
a  porous  solid  and  so  brought  into  contact  with 
fresh  supplies  of  oxygen.  (5)  Some  quantity  of 
carbon  in  combination — '  organic  carbon  ' — is 
needed  for  the  nourishment  of  the  nitrifying 
organism,  but  no  advantage  accrues  from  the 
presence  of  more  C  than  is  required  for  this  pur- 
pose {cf.  Munro,  C.  J.  49,  651  et  seq-).  (6)  Nitri- 
fication proceeds  within  certain  limits  of  tem- 
perature ;  the  organism  seems  to  be  destroyed 
at,  or  somewhat  below,  100°  ;  at  3°-5°  nitrifica- 
tion proceeds  much  more  slowly  than  at  some- 
what higher  temperatures.  (7)  Light  tends  to 
decrease,  or  even  stop,  the  process  of  nitrifica- 
tion {v.  W.,  C.  J.  33,  44).  The  product  of  nitri- 
fication is  sometimes  a  nitrite,  sometimes  a 
nitrate,  and  sometimes  both.    The  exact  con- 


ditions under  which  nitrite  and  nitrate  are 

formed  have  not  yet  been  determined  satisfac- 
torily. In  a  later  communication  (C.  J.  59, 
484)  Warington  describes  the  isolation  of  two 
organisms :  one  of  these  oxidises  ammonia  to 
nitrous  acid  and  has  no  effect  on  nitrites  ;  the 
other  produces  neither  nitrites  nor  nitrates  in 
ammoniacal  solutions,  but  in  absence  of  ammo- 
nia rapidly  converts  nitrites  into  nitrates.  P.  P. 
Frankland  and  G.  C.  Frankland  (Pr.  47,  29G) 
seem  to  have  isolated  a  bacillus,  which  grows 
slowly  in  broth,  and  which  converts  ammoniacal 
salts  into  nitrates. 

With  regard  to  the  distribution  of  the  nitrify- 
ing organisms  in  the  soil,  Warington's  experi- 
ments show  that  the  organisms  are  not  evenly 
distributed  below  a  depth  of  about  9  inches  in 
clay-soils  (C  J.  45,  649),  and  that  nitrification 
occurs  chiefly,  if  not  altogether,  in  the  surface- 
soil,  and  rarely  in  a  clay-subsoil  2  or  3  feet  from 
the  surface  (G.  J.  51,  118).  M.  M.  P.  M. 

NITRILES.  Compounds  of  the  form  E.CIN 
where  R  is  an  organic  radicle. 

FormatioJi. —  1.  By  distilling  potassium  alkyl 
sulphates  (KRSOJ  with  potassium  cyanide 
(Dumas,  C.  R.  25,  474).— 2.  From  alkyl  iodides 
and  potassium  cyanide  in  presence  of  dilute 
alcohol  (SchlagdenhauSen,  Cii. 48, 228;  Henry, 
C.  R.  104,  1181).— 3.  By  dehydrating  amides  by 
distillation  with  P^O.  or  P^S-  (Dumas,  Malaguti, 
a.  Leblanc,  A.  64,  333). — 4.  By  distilling  organic 
acids  with  potassium  or  lead  sulphocyanide. 
This  reaction  is  most  successful  with  aromatic 
acids  (Kriiss,  B.  17,  1766). — 5.  By  boiling  the 
formyl  derivatives  of  aromatic  amines  (e.g. 
(formanilide)  with  zinc-dust  (Gasiorowski,  B. 
17, 73). — 6.  By  the  action  of  bromine  and  NaOH 
on  the  amide  of  the  acid  containing  one  C 
atom  more:  X.CH.,.CONH,  +  3Br,-l-8NaOH 
=  X.CN-i-6NaBr  +  Na,C03  +  6H,0.  This  reac- 
tion, which  gives  a  means  of  descending  the 
series,  is  particularly  applicable  to  the  higher 
homologues  (yield  from  monoamide  =  30  p.c), 
but  the  lower  the  homologue  the  smaller  is  the 
yield,  till  in  the  case  of  valeramide  hardly  any 
nitrile  at  all  is  formed,  the  chief  product  of  the 
reaction  being  butylamine  (Hofmann,  B.  17, 
1406). — 7.  By  distilling  the  formyl  derivatives 
of  aromatic  monamines  with  zinc-dust,  the  yield 
being  10  p.c.-20  p.c.  (Gasiorowski  a.  Merz,  B, 
18, 1008). — 8.  By  warming  the  oxim  of  the  corre- 
sponding aldehyde  with  AcoO. — 9.  Aromatic 
nitriles  may  be  formed  from  diazo-  compounds 
by  Sandmeyer's  reaction,  using  cuprous  cyanide 
(Sandmeycr,  B.  17,  2653). 

Reactions. — 1.  Readily  converted  into  NH3 
and  the  corresponding  acid  by  heating  with 
acids  or  alkalis.  Cold  cone.  HClAq  forms  the 
intermediate  amides. — 2.  Alcoliol  (1  mol.)  and 
gaseous  HCl  form  the  salt  of  an  imido-ether, 
e.g.  CH3.CH(0Et):NH,Cl.— 3.  Zinc  and  dilute 
acids  yield  the  corresponding  amine  (Mendius, 
A.  121,  129). — 4.  H.,S  unites,  forming  a  thio- 
amide,e.(7.  CHs.CS.NH.,. — 5.  Sodium  polymerises 
many  fatty  nitriles.  Sodium  acting  on  an  alco- 
holic solution  of  aromatic  nitriles  often  reduces 
them  to  the  aromatic  hydrocarbons  or  their 
hydrides  (Bamberger  a.  Lodter,  B.  20,  1702).  — 
6.  HBr  combines  with  nitriles.  The  product  is 
decomposed  by  water,  fatty  nitriles  yielding  the 
acid,  while  benzonitrile  yields  benzamide.-  - 
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7.  Tlydroxylamine  unites,  forming  aiuidoxims 
1{.C(NH,):N0H. 

Isonitrilej  CARBA>riNi:3. 

NITRILO  -  DIACETONAMINE  v.  Acuton- 
A^flNl■:. 

NiTRILO  -  PROPIONITRILE.  A  naiiiQ  for 
ll)ili()cv;iiiulilinc  v.  vul.  i.  ji. 

NIlRITiS.  HaLh  of  nitious  rtcifZ,.  HNO,.,  v. 
Nitrous  acid  and   Nitrites,  under  NmwoiiN, 

p.  ui;7. 

NITRO-  .  Use  of  this  prefix  applied  to  in- 
organic compounds:  for  nitro- conipojinds  and 
nitro-  salts  v.  the  clemont  tlic  nitro-  compound  of 
which  is  sought  for,  or  the  salts  to  the  names  of 
\\\uc\\nilro-  is  prefixed.  Thu?,,nitroferrocyanides 
are  described  under/(;c)'ot  (/n(n'(/cs,a  section  of  the 
groui)  Cyaniuks  ;  nitrocliromate  of  potassiuni  is 
descril)e(l  under  Ciikomatks. 

NIlRO-ACENAPHrHENE  C,.,n„NO.,.  [155°] 
(J.)  ;  [102^]  (A.).  Formod  by  "nitrating  ace- 
naphthcne  dissolved  in  HO.Vc  (Jandrier,  C.  It. 
104,1858;  Quincke,  iJ.  20,  OOl) ;  21,  1454).  Pale- 
yellow  needles  (by  sublimation).  Easily  reduced 
by  zinc  and  IICI  to  an  aniido-  derivative,  which 
yields  a  bluish-violet  product  on  oxidation. 

Diiiitro-acenaphthene  C|,.H,(NO,,),.  [20G°]. 
Yellow  needles,  formc(l  at  the  same  time  as  the 
preceding  ((,».  ;  .7'.  nnlholot,  Bl.  8,  250). 

NITRO  ACETIC  ACID  CH,(NO.,)CO.,H  or 
CH,(()NO)CU,il. 

Etliijl  clhcrVAX'.  (c.  155°).  S.G.  2  1-1.33. 
Formed  from  bromo-  or  iodo-acetic  ether  and 
silver  nitrite  at  130°.  Extracted  with  ether 
Forcrand,  Hi.  [2]  31,  530  ;  Steiner,  D.  15, 1605  ; 
Lcwkowitsch,  J.jJr.  [2]  20,  1(;3).  Oil,  smelling 
hke  nitrous  ether.  Yields  aniido  acetic  ether 
on  reduction.  S[)lits  up  when  boiled  for  a  long 
time,  vic'ldiiig  CO..  oxalic  cllicr,  and  NO. 

NITRO ACETAifllDO  -Dl  -  METHYL-HYDRO- 
ftUINONE  1,1.  Acctijl-cli-mcthijl  derivative  of 
Nrruii-.uiino-nYDROQnxoNE. 

NIIRO  ACET-ANILINE  v.  Acetyl  derivative 

of  Nil  KO  AN  I  I.INi;. 

NliRO-ACEr-NAFHTHALIDE  v.  Acetyl  de- 
rimlire  n!  Ni  n;o-N ruviAMiNE. 

NITRO-ACETONIIRILE.  A  name  formerly 
given  to  fulminic  aciil  (r.  vol.  ii.  p.  317). 

NITRO-ACETONYL-UREA 

•^^^•^KN^NalcoX-)-  01^ta''»cd  by 

nitrating  acetonyl-urea  (Franchimont  a.  Klobbie, 
if.  T.  C.  7,  241).  Slender  needles,  si.  sol.  water 
and  benzene,  sol.  alcohol  and  ether.  Decomposed 
by  boiling  water,  forming  a-oxy-isobutvric  acid. 

o  NITRO  ACETOPHENONE  C.H'NOj  i.e. 
CHj.C0.C„li,N0.,[l:2].  Nttro-phcnijl  metlu/l 
lietonc.  Formed,  together  with  the  m-  isomeride, 
by  nitration  of  acctophenone,  especially  at  40' 
(Engler,  B.  18,  2238).  Prepared  by  boiling  o- 
nitro-benzoyl-acetoacetic ether  with  (lilute  li  .SO, 
for  8  hours,  and  extracting  with  other  (Guthzeit, 
A.  221,  325).  Oil,  V.  sol.  alcohol.  With  PCI,  it 
yields  chloro  o-nitro-styrene.  Boiling  alcoholic 
ammonium  sulphide  converts  it  into  indigo. 
KMnC),  yields  o-nitro-benzoic  acid.  Tin  and 
HUl  yield  o-amido-aeetoplienone  (242°-252^). 

7)i-Nitro-aceto-phenone 
CH,.C0.C,11,N0,[1::!1.     [81°]  (Buchka,  B.  10, 
1714).  Formed  by  the  action  of  ;w  nitio-benzoyl 
chloride  on  sodio-acetacetic  ether  and  digesting 
the  product  wiih  water  (Uevekobt,  B.  15,  2084). 


Obtained  also  by  nitrating  acetoplienonc  in  tho 
cold.  Needles,  volatile  with  steam.  Yields  m- 
nitro-benzoic  acid  on  oxidation. 

Oxim  [132°].  F'orms  a  methyl-ether  [G4°J 
(Gabriel,  B.  15,  30G3). 

;)-Nitro-acetophenone  CH.,.CO.C„n,NO.,  []  -A]. 
[81^].    F'ormed  by  the  action  of  2)-nitro-benzoyl 
chloride  on  sodio-acetacetic  ether,  and  digesting 
I  tlie  i)roduct  with  water  (Gevekoht,  B.  15,  2084). 
I  Formed  also  by  warming^j-nitro-idieiiyl-propiolic 
acid  with  dilute  H.^SO,,  or  by  allowing  its  ether 
'  to  stand  Willi  cone.  PLSO,  at  40^,  pouring  the 
p-nitro-benzoyl-acetic  acid  which  is  formed  into 
water,  and  expelling  CO,,  by  boiling  (Drewson, 
A.   212,  100;  Engler  a"  Zuike,  B.  22,  203). 
Y'ello'.v  prisms.    Yields  chloro-^i-nitro-styrene 
with  PClj.  Yields  ^)-amido-acetopheuoue  [100°] 
on  reduction  by  tin  and  llCI. 

P  h  e  II 1/ 1  -  h  >i  d  r  a  z  i  d  c 
CH,.C(N,.HPh)'.C,H.,NO...  [132°]. 

NITRb-ACET-TOLUiDE  v.  Acetyl  deriva- 
tive of  Nrnio-TOLUiniNE. 

NITRO  ACET-XYLIDE  v.  Acetyl  derirativc 

of  NlTKO-XVIJDINi:. 

DI-NirRO-ACETYLENE-DI-UREA  C^N.H.Os 

i.e.  CO<^^-_|;,J^^|;jj;^i^>CO.  Di-nitroglycol- 

urilc.  Formed  by  nitrating  acetylene-di-urea 
(Franchimont  a.  Klobbie,  11.  T.  C.  7, 18).  Chars  at 
180°.  On  boiling  with  water  it  is  decomposed  into 
CO^,  water,  and  an  isomeride  of  hydantoic  acid. 
NITRO-  ACIDS  V.  Nn'no-  compounds. 
(a)-NITRO-ACRIDINE  C|,H,N.,0,,  i.e. 
C,.,H,(XO.)N.  [214  '].  Formed,  together  with 
the  two  following  bodies,  by  nitrating  acridine 
(Graebe  a.  Caro,  .1.  158,  275).  Golden-yellow 

;  plates  (by  sublimation),  insol.  water,  si.  sol. 
alcohol  and  ether.  Its  solution  in  dilute  acids 
shows  blue  fluorescence.  The  hydrochloride 
crystallises  in  yellow  prisms. 

(;3)-Nitro-acridine  [154°].  Plates,  v.  sol.  hot 
alcohol.    Forms  salts  with  acids. 

Di-nitro-acridine  C,.,H,(NO.,),N.  Reddish- 
yellow  tables,  si.  sol.  alcohol  and  ether.  Does 
not  dissolve  in  dilute  acids. 

TRI-NITRO  ACRIDINE  CARBOXYLIC  ACID 
C,,H.,(NO.,).,NCO..H.   Formed  by  boiling  rnethyl- 

I  acridine  with  HN'O.,  (S.G.  1-33)  (Bernthsen,  A. 
224,  40).    Yellow  prisms. 

I       NITRO-ALDEHYDO-BENZOIC  ACID 

j  C,H,(CI10)(NO.,).CO.,H[l;2;4J.  [ICO]. 

j  Formed,  together  with  a  small  quantitj'  of 
C„H3(CH0)(N0.,).C0,H  [1:3:4]  [184°]  by  nitra- 

j  ting  ^j-aldehydo-benzoic  acid  (Low,  A.  231,  308). 
Four-sided  prisms  (from  water),  v.  sol.  alcohol 

'  and  ether.  With  acetone  and  NaOH  it  forma 
indigo-carboxylic  acid. — AgA' :  si.  sol.  water. 

I       Ethijl   c  titer  Et.\'. 

j       NITRO-ALDEHYDO-CINNAMIC  ACID 
C,„H-NO,    i.e.  C,H,(CH;C1I.C(U1)(N0,)(CH0) 
[1:2:4].  [194°].  Formed  by  nitration  of  aldehydo- 
cinnamic  acid  (Low,  ^4.  231 ,  376).    Prisms.  V. 
sol.  glacial  acetic  acid,  acetone,  and  hot  water, 

j  hardly  sol.  ether  or  chloroform.    Does  not  givo 
the  indigo  reaction  with  acetone  and  NaOH,  so 
that  NO,  isprobably  noto)-//io  to  CHO.— AgA'  acj. 
Ethyl   ether  VAX'.    [80-].  Prisms. 
NITRO-ALIZARIN  v.  NiTuo-ni-oxY-ANxnuA- 

QUINONE. 

DI-NITRO-ALLYL-ANILINE  C,H,,N,0, 
i  CjH^NHC^U^^NOj^.  [70  J.  Formed  from  bromo- 
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ri-di-nitro-benzene,  allylamine,  and  alcohol 
(Eoraburgh,  B.  T.  C.  4,  l'J-2).    Yellow  nefidles. 

Tri-nitro-allyl-aniline  C„n^N|Os  i.e. 
C,,H5NHC,H,(N0„):.     [80°].     Formed  by  the 
action  ot  allylamine  on  chloro-tri-nitro-benzeno 
(picryl  chloride)  (R.). 

p-NlTEO-ALLYL-BENZOYL-ACETIC  ETHER 
C,Hj{N0j).C0.CH(a,H,).C02Et.  [4G°].  Formed 
(from  sodium  p-mtro-l3enzoyl-acetic  ether  and 
allyl  iodide  (Perkin  a.  BoUenot,  C.  J.  49,  452). 

NITRO-AMIDO-ACETAMIDE  C.E.NA  i.e. 
CH.,(NH.NO,,).CONH„.  Formed  by  decomposing 
nitro-hydantoin  by  boiling  water  (Franchimont 
a.  Klobbie,  R.  T.  G.  7,  239).  Long  prisms,  de- 
composing at  130". 

NITKO  -  DI  -  AMIDO  -  BENZENE  v.  Nitko- 

PHENYLEXE-DIAJIINE. 

NITRO  -  AMIDO -BENZENE  SULPHONIC 
ACID  C,H„N,S05  i.e.  C,H,(NO,){NH,)(SO.,H) 
[2:1:4].  o-Nitranilina  sulphonic  acid.  Formed 
by  heating  (1,  2,  4)-bromo-nitro-benzene  sul- 
phonic  acid  with  alcoholic  NH.,  at  180°  (Goslioh, 

A.  180,  103)  and  by  nitrating  acetyl-p-amido- 
benzene  suljjhonic  acid  (Nietzki,  B.  18,  294  ;  21, 
3220).  The  same  acid  appears  to  be  formed  by 
sulphonating  o-nitro-aniline  (Post  a.  Hardtung, 

B.  13,  38).  Yellow  needles,  extremely  sol.  water, 
m.  sol.  alcohol  and  HClAq.  Boiling  aqueous 
KOH  converts  it  into  C,H,(NO,)(OK)(SO,K). 
HClAq  at  180°  yields  o-nitro-aniline. 

Salts.— liA'aq.  S.  5  at  6°.-NH,A'.  S.  13 
at  G°.— BaA'.,2Jiaq.  S.  -5  at  9°.-CaA',  2iaq 
(P.  a.  H.).— PbA'.,2aq.    S.  2  at  6°. 

Chloride  0,H,(N0,)(NH,).S0,C1.  [G0°]. 

Amide  [156°].    Yellow  needles. 

Nitro-amido-benzene  sulphonic  acid 

C.  H3(NO.,)(NH,)(SO,H)[l:2:4].  Formed  by  the 
action  of  HNO;,  (1  mol.)  on  acetyl-amido-beuzenc 
»»-sulphonic  acid  (1  mol.)  dissolved  in  cone. 
H,SO,,  (liger,  B.  21,  2579  ;  22,  847).  Yellow 
needles  (from  water),  si.  sol.  alcohol,  almost  in- 
sol.  ether. — KA' :  golden-yellow  plates  (from 
water). — NaA' :  yellow  needles,  v.  sol.  water. 

Nitro-amido-benzene  sulphonic  acid 
C,H,,(NO.,)(NH,)(SO,H)  [3:1:6].  Formed  by 
heating  w-nitroaniline  sulphate  at  120°-170^ 
with  CISO3H  (Limpricht,  B.  18,  2186).  Long 
colourless  prisms  or  glistening  plates.  Easily 
soluble  in  hot  water,  more  sparingly  in  cold. 

Salts. — A'K  aq  :  long  thin  glistening  red 
prisms  or  ycllowish-rcd  plates. — A'Na  2aq  : 
small  yellow  plates. — A'„Ca  4aq  :  easily  soluble 
large  orange  tables  or  thick  red  prisms. 
— A'oBa  aq  :  red  tablets  or  prisms,  sparingly 
soluble  in  cold  water. 

Nitro-amido-benzene  sulphonic  acid 
C,H,(NO,)(NH,)(SO,H)[3:l:4]  ?  Formed  by  heat- 
ing ?ra-nitro-aniiine  with  fuming  H.,SOj  at  160° 
(Post  a.  Hardtung,  A.  205,  102;' 5.  13,  40). 
Yellowish-brown  prisms.  —  BaA'  2aq  :  long 
spikes.  S.  14  at  100°.  —  CaA'.  4aq  :  small 
needles,  v.  sol.  water.  This  acid  is  perhaps 
identical  with  the  preceding. 

Nitro-amido-benzene  sulphonic  acid 
C,H3(NO.,)(NH.,)(S03H)[4:l:3].  Formed  in  small 
quantity  by  heating  C,H3Br(N0,>)(S0,H)  [1:4:3] 
with  alcoholic  ammonia  at  160°  (Thomas,  A. 
186,  132).  Needles,  v.  sol.  water. — BaA'„  l|aq. 
S.  -15  at  15°. 

Nitro-amido-benzene  disulphonic  acid 
C,H,(N02)(NHJ(S0,H)j.   Formed  by  the  action 


ot  ammonium  sulphide  on  di-nilro-benzcne  di- 
sulplionic  acid  obtained  from  nitro-benzene 
7»-sulphonic  acid  (Limpricht,  B.  8,  289). 
Very  deliquescent  mass. — BaA"  2aq. 

(a)-NITRO-AMIDO-BENZOIC  ACID 
C,H„N,0^  i.e.  C,H3(X0,)(NHJ.C0,H:2:5:1]. 
Mol.  w.  182.  Formed  by  Ijoiling  (a)"-di-nitro- 
j«-uramido-benzoic  acid  with  water  (Griess,  B. 
5,  198  ;  11,  1734).  Yellow  needles  or  prisms, 
m.  sol.  hot  water,  v.  sol.  hot  alcohol.  Yields 
nitro-oxy-benzoic  acid  [169°J.  Yields  on  re- 
duction a  diamido-benzoic  acid  which  forms 
^-phonylene-diamine  on  distillation. — BaA'.^  3aq. 

(6)-Nitro-amido-benzoic  acid 
C,K,(NO,)(Nnj.CO,H[4:3:l].  [298°].  Formed 
by  boiling  (3)-di-nitro-?«-uramido-benzoic  acid 
with  water  (Griess).  Formed  also  by  saponi- 
fying its  acetyl  derivative  (Kaiser,  B.  18,  2946). 
Bed  plates  or  needles.  Yields  on  reduction  a 
diamido-benzoic  acid  which  forms  o-phenylene- 
diamine  on  distillation. — CaA'„aq:  red  crystals, 
si.  sol.  water.  — BaA'„  2aq. 

Ethyl  ether  EtA'.    [139°].    Bed  needles. 

Formyl  derivative  [221°].  (Zebra,  B. 
23,  3634). 

Acetyl  derivative 
C,H3(N0,)(NHAc)C0,H.    [206°].    Formed,  to- 
gether with  the  (2,  3,  l)-isomeride,  by  nitrating 
?«-acetamido-benzoic  acid  below  0°  (K.).  Yellow 
tables.— CaA'2  7|aq.— BaA'._,  7aq. 

7-Nitro-amido-benzoic  acid 
C,R.(NO,)(NH,)(GO,H)[2:3:l].  [157°].  Formed 
by  boiling  (7)-di-nitro-?«-uramido-benzoic  acid 
with  water  (Griess,  B.  2,  435  ;  5,  199).  Formed 
also  by  saponifying  its  acetyl  derivative  which 
is  prepared  as  above  (K.).  Long  yellow  needles, 
V.  sol.  hot  water.  Yields  o-nitro-benzoic  acid 
on  elimination  of  NH.^  (Griess,  B.  11,  1734). 
I'ields  on  I'eduction  a  di-amido-benzoic  acid 
which  forms  o-plienylene-diamine  on  distilla- 
tion.—KA'2aq.—BaA'2  7aq.— HA'HGl,  white 
crystals,  decomposed  by  water. 

Acetyl  derivative 
C,H3(N02)(NHAc).CO,H.     [241°].  Colourless 
crystals. —  CaA',  6aq. — BaA'j  aq. 

(5)  -Nitro-amido-benzoic  acid 
C„H3(N02)(NH,).C0,H  [3:4:1].  [284°].  Formed 
by  heating  di-nitro-^-uramido-benzoic  acid  with 
water  (Griess,  B.  5,855).  Formed  also  by  heat- 
ing C,H,(NO„)(OMe).CO,H  [3:4:1]  with  aqueous 
ammonia  at  140°-170°  (H.  Salkowski,  A.  173, 
52).  Eeddish-yellow  needles  (from  alcohol),  si. 
sol.  hot  water.  Yields,  on  reduction,  di-amido- 
benzoic  acid  [210°].  Converted  into  7)i-nitro- 
benzoic  acid  by  the  diazo-  reaction. — KA'  aq : 
orange  prisms. — BaA'.,  5aq. 

Ethyl  ether  EtA'.  [145°].  Formed  by 
heating  C„H,Br(NO.,).CO.,Et  [4:3:1]  with  alcoholic 
NH3  for  3  hours  at  150°  (Grohmann,  B.  23, 
3449).    Yellow  crystals. 

Amide  C,H3(N0.,)(NH.,).C0NH.,.  [227°]. 
Formed  by  heating  C^H;,Br(NO,).CONH,  [4:3:1] 
with  alcoholic  NH3  at  180""  (G.).  Lemon-yellow 
crystals,  insol.  water,  si.  sol.  alcohol. 

Acetyl  derivative 
C,H3(N0,)(NHAc).C0,H.    [221°].    Formed  by 
nitration  of  acetyl-^-amido-benzoic  acid  below 
10°  (Kaiser,  B.  18,  2943).    Thick  yellow  tables, 
V.  si.  sol.  cold  water. — C&K! ..'2a,^\. — BaA'^G^aq. 

(6)  -Nitro.amido-benzoic  acid 
C,H3(N0J(NH,)(C0,H)  [5:2:1].  [263°]. 
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Fonnalion.  —  1.  By  boiling  di  -  iiltro  -  o- 
nramiilo-ben/.oic  acid  with  wator  (Griess,  B.  11, 
17:ill).~2.  By  heating  C,H,,(NO,,)(OEt).CO.,Kt 
witli  alcoholic  NH,  at  140"'  and  boiling  the  rc- 
Bulting  amide  with  baryta-water  (Hiibner,  A. 
llJy,  21). -3.  By  heating  C„H,Br(NO,).CO.H 
[2:5:1]  with  cone.  NH,,Aq  at  145°  (Rahlis,  A.  I'js, 
112).— 4.  From  its  amide  which  is  formed  when 
nitro-isatoic  acid  is  warmed  witli  aqueous  am- 
monia (Kolbc,  J.  pr.  [2j  ;iO,  477). 

7 '/o^Jcriic's. —  Slender  yellow  needles,  v.  sol. 
boiling  water.  On  elimination  o£  NH^  it  yields 
»«-nitro-bcnzoic  acid. 

Sal  t  s. — KA'2aq.  -—  CaA'._,  3aq.  —  BaA'„3aq  : 
V.  sol.  cold  water,  si.  sol.  hot  water.— PbA'.^  2aq. — 
IIA'HCI :  needles,  decomposed  by  water. 

Amide  C.,IL,(NU,)(NH..).CONII,,.  [200°- 
210°J.    Yellow  needles  (from  acetone). 

(c,")-Nitro-amido-benzoic  acid 
C,H,'(NO.,)(N]I.)(CO.,n)  [3:2:1].  [204°].  Formed 
by  heating  C,11,,{N O,) (UK t)(CO,lit)  [3:2:1]  with 
alcoholic  NH.|  at  130°-100°  and  saponifying  the 
resulting  amide  (Iliibner,  A.  195,  37).  Yellow 
needles  (from  water).  On  elimination  of  NII^  it 
yields  ?/t-nitro-benzoic  acid.  — KA'.— CaA'o  2aq. 
—  SrA'.,2aq. — BaA'..2aq:  purple  needles,  si.  sol. 
cold  water.  —  l'b(OII)A'.  —  CuA'.,.  —  AgA'.  — 
HA'IICI:  needles. 

Ethiil  ether  EtA'.    [204^].  Blatcs. 

Avii'de  CJ1,(N0,)(NH,,)(C0NH,,).  [109'']. 
Yellow  plates,  almost  insol.  water  and  alcohol. 

(7))-Nitro-amido-benzoic  acid 
C,H,(XO,)(NIL).C0JI  [5:3:1].  [208°].  Formed 
by  reducing  s-di-nitro-benzoic  acid  with  NHj 
and  H.H  (Iliibner,  A.  222,  81).  Small  golden 
prisms  (from  water).  On  elimination  of  NH,  it 
yields  »t-nitro-benzoic  acid.  Keduces  to  di- 
amido-bcnzoic  acid  which,  when  distilled  with 
steam,  forms  phenylene  7»-diamine.  —  NaA' aq  : 
red  needles.  — NH|A'  3aq  :  bright-yellow  needles. 
--BaA'o4aq.  —  CaA'oC^aq.  —  rbA'._,3Aaq.  — 
AgA'ac]. 

./•;  Ikijl  elhcr  EtA'.   [155°].  Yellow  needles. 

Di-nitro-o-amido-benzoic  acid  C.II^N^O,.  i.e. 
CJL(NO,),(Nn,).CO,H.  Mol.  w.  227.  [250°]. 
Formed,  together  with  its  methyl  ether,  by 
heating  C„H,(NO,),(OEt).C0,,Me  with  aqueous 
ammonia  (11.  Salkowski,  B.  4,870;  A.  173,  40). 
GoUU  n-vellow  scales  (from  alcohol). — NH,A'aq. 

Methyl  elhcr  MeA'.    [105°].  Needles. 

Ethyl  ether  VAM.    [135°].  Lamina). 

Di-nitro-^)-amido  benzoic  acid 
CJI,(N0,),(NH,)(C0J1)  [5:3:4:1].  Chrysanisic 
acid.  [200°].  Formed  by  the  action  of  aqueous 
ammonia  upon  C,H,(NO,).,(OMe)CO.,H,  which  is 
a  product  of  the  action  of  W'arm  fuming  IINO^ 
on  anisic  acid  (Cahours,  A.  Ch.  [3]  27,  454 ; 
lioilstein  a.  Kellner,  .4.  128,  104).  Formed  also 
by  oxidation  of  di-nilro-;)-toluidinc  by  chromic 
aeid  mixture  (Friedcrici,  U.  11,  1975).  Plates 
(from  alcohol),  si.  sol.  cold  Aq.  — NH^A'.  — AgA'. 

Methyl  ether  Me.V.    [144°].  Plates. 

Ethyl  clhcrHUV.    [114°].  Plates. 

Acetyl  derivative 
CJI,(NO,),(NIlAc).COJI.  [270°].  Silky  needles. 

Nitro-di-amido-benzoic  acid  C.II.N,0,  i.e. 
C,H_(NO,)(N  1  [,,),,C0,] I  [5;  1:3:1].  Formed  by  re- 
ducing chrysanisic  acid  with  ILS  and  alcoholic 
Nil.,  (B.  a.  K.).  Minute  red  crystals,  v.  sol. 
alcohol,  si.  sol.  hot  water. — NH^.V'aq.  Mono- 
clii\ic  prisms;  a:6:c  =  1-073:1:1  809  ;  |3  =  77°32'.  ] 


DI  -  NITRO  -  AMIDO  -  BENZYL  -  METHYL 
KETONE  C,,H„N,,0,.  |214°1.  Formed  by  re- 
ducing tri-nitro-benzyl  methyl  ketone  in  alco- 
holic solution  with  tlic  theoretical  quantity  of 
SnCl,  and  IICI  (Uittrich,  B.  23,2724).  Groups 
of  golden-yellow  needles  (from  alcohol). 

NITEO'-AMIDO-ISOBUTYL-BENZENE 
C.,H,.CJ-I,(NO,,)(NH,,)  [1:2:3].  Nitro-isobntyl-ani. 
line.    [124'^].    Formed  by  saponifying  its  acetyl 
derivative  (Gelzer,  B.  21,  2941).    Yellow  crys- 
tals, V.  sol.  boiling  water. 

Acetyl  derivative 
C,H,.C„H,(NO,)(NHAc).    [10C°].     Obtained  by 
nitrating  C^H^,.C„H,.NHAc.    Yellow  needles,  v. 
si.  sol.  boiling  water. 

Nitro-amido-isobutyl-benzene 
C,H,.C„H.,(NO,)(Nri,)  [1:3:4].   [10G-5°].  Formed 
from  its  acetyl  derivative  and  alcoholic  potash 
(Gelzer,  B.  20,  3254).    Orange  crystals,  si.  sol. 
hot  water. 

Acetyl  derivative 
C^H„.C,iH3(N0,)(NHAc).  [105°].   (252°).  Yellow 
needles.     Obtained  from  C,Il,.C,II,.NHAc  [1:4] 
and  fuming  IINOj  at  0'. 

Di-nitro-ainido-isobutyl  benzene 
C„H,(C,II,)(NO,),,(NH,).  [127  '].  Got  by  heating 
di-nitro-isobutyl-phenol  [93°]  with  NII^Aq  at 
175°  (Barr,  B.  21,  1544).     Yellow  needles. 

2>NITR0  -  DI  -  AMIDO  -  DI-ISOBUTYL-TRI- 
PHENYL-MErHANE 

C„H,(N0,).CH(G,R,(NPL).C.,H9),.  [12G°]. 
Formed  from  j'-nitro-beuzoic  aldehyde, ^j-amido- 
isobutyl-bcnzene,  and  cone.  H^SO,  (Bisohler,  B. 
21,  3207).  Y'ellow  needles.  Its  hydrochloride 
and  platinochloride  arc  both  crystalline.  Its  di- 
acotyl  derivative  melts  at  114°,  and  its  di-benz- 
oyl  derivative  at  120°. 

?)!-Nitro-di-j)-amido-di  -  isobutyl  -  tri  -  phenyl- 
methane  C._,.H,.,NjO.,.  [65°].  Formed  from  vi- 
nitro-benzoic  aldehyde,  ^-amido-isobutyl-benz- 
eno,  and  cone.  H._,SO,|. 

Di-benzoyl  derivative  [114°].  Plates. 

(a)-NITRO-y-AMlDO-CINNAMIC  ACID 
C,,H,N,0,  i.e.  C,H3(NHJ(N0,).CH:CH.C0,II? 
[240°].  Formed  from  o-amido-cinnaniic  acid 
(1  pt.),  cone.  H^SO,  (15  pts.),  and  KNO^  (3  pts.)  at 
0°.  On  dilution  with  water  (/3)-nitro-o-aniido-cin- 
namic  acid  separates  as  brownish  needles,  while 
the  (a)-compound  may  be  ppd.  by  nearly  neu- 
tralising the  mother-liquor  with  NaOH  (Fried- 
liinder  a.  Lazarus,  A.  229,  241).  Brown  needles. 
Insol.  benzene,  ether,  or  petroleum,  si.  sol.  water, 
V.  sol.  alcohol  and  acetone.  Dissolved  by 
mineral  acids,  but  ppd.  by  sodic  acetate.  NVith 
HCl  at  150°  it  gives  (a)-nitro-carbostyril 
(nitro-o.xy-quinoline),  which  forms  slender  white 
needles;  v.  si.  sol.  alcohol,  glacial  acetic  acid,  or 
acetone,  and  does  not  melt  below  320°. 

Ethyl  ether  EtA'.  [100°].  Formed, 
along  with  ()3)-nitro-carbostyril,  by  nitrating  o- 
amido-cinnamic  ether.  Compact  brown  needles. 

(i8)  -Nitro-o-aniido-cinnamic  acid 
C,ft(NH,)(NO,).CII:CH.COjH.  [254°].  Pre- 
pared  as  above.  Brownish-yellow  needles.  Insol. 
dilute  mineral  acids,  and  in  water.  Sol.  alkalis. 
With  HCl  at  150"  it  gives  (/3)  -  n  i  t  ro  -  c  ar  bo - 
styril  [2G0°],  which  crystallises  from  glacial 
acetic  acid  in  compact  yellow  nrcillcs. 

(3:4:l)-Nitro-amido-cinnamic  acid 
C,H,(NO,)(NII,).C,lL.CO,H.     [225  ).  Formed 
by  saponifying  its  acetyl  derivative,  which  is 
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NITRO-AMIDO-GINNAMIC  ACID. 


formed  by  nitration  of  acetyl-^j-amido-cinnamic 
acid  (Gabriel  a.  Herzberg,  B.  10,  2021).  Ked 
needles.  Sol.  hot  alcohol  and  acetic  acid,  less 
Eol.  water,  nearly  insol.  benzene  and  ligroin. 

Acetyl  derivative.  [2(;i°-2CG^j. 

NITRO-AMIDO-o-CKESOL 
C,H,Me(NO.,)(NH..)(OH)  [1:3:5:2].  [118°].  Ob- 
tained by  nitrating  C,H,Me(CO,H)(NHAc)(OH) 
[1:3:5:2]  and  saponifying  the  resulting  acetyl 
derivative  (Nietzki  a.  Kuppert,  B.  23,  347t>). 
Brownish-red  needles  (from  alcohol).  . 

Di-acetyl  derivative 
C,H,Me(NO,,)(NHAc)(OAc).  [14G°]. 

Nitro-amido-cresol.  Methyl  ether. 
C,H,Me(N0,)(NH2)(0Me)  [1:2:1:5].  [132=]. 
Formed  from  its  acetyl  derivative.  Needles. 
On  elimination  of  NH.,  and  reduction  it  yields 
C,H3Me(NH„)(0Me)  [111°].  Keduction  yields 
C,H2Me(Na,),0Me  [166°]. 

Acetyl  derivative 
C.H2Me(N0.,)(NHAc)(0Me).     [156°].  Formed 
from  CsH.,Me(NHAc)(0Me)  in  HOAc  by  treat- 
ment with  HNO3  (S.G.  1-48)  (Limpach,  B.  22, 
789).  Needles. 

Hitro-w-amido-cresol  Methyl  ether  of  the 
acetyl  derivative 

C,H,,(CH,,.NHAc)(N0,)(0Me)  [1:3:4].  Methyldcri- 
vativc  of  acetyl-nitro-oxy-hoizylamine.  [137°]. 
Formed  by  nitrating  C,H^(CH,.NHAe)(0Me)  in 
the  cold  (Goldschmidt  a.  Polonowska,  B.  20, 
2410).  Prisms,  v.  si.  sol.  hot  water.  Yields 
nitro-anisic  acid  on  oxidation. 

Di-nitro-amido-Hi-cresol 
C,HMe(N0,),(NH,)0H.  [151°]  (L.  a.  D.) ; 
[156°]  (E.  a.  O.).  Formed  hy  reducing  tri-nitro- 
cresol  C^HMe(N0.,),0H  [1:2:4:6:3]  with  H,S  and 
alcoholic  NH3  (Kellner  a.  Beilstein,  A.  128",  166; 
Liebermann  a.  Dorp,  A.  1C3,  104  ;  Emmerling 
a.  Oppenheim,  B.  9,  1094).  Thin  yellow  needles 
(from  hot  water). 

Di-iiitro-amido-7)t-cresol 
C,HMe(NO.,).,(NH.,)(OH)  [1:2  or  5:4:6:3].  [160°]. 
Formed  by  nitrating  C,H.,Me(C0,H)(NHAc)(0H) 
(Nietzki  a.  Ruppert,  B.  23,  3479).    Large  red 
needles.    Perhaps  identical  with  the  preceding. 

Mono  -acetyl  derivative.  [225°]. 

Di-acetyl  derivative.  [175°]. 

NITRO-AMIDO-ISO-CYMENE 
C,H,(N0,,)(NH,)PrMe  [.r:5or6:3:l].  Formed 
from  its  phthalyl  derivative  by  heating  with 
cone.  HCl  for  24  hours  at  180°  (Kelbe  a.  Warth, 
A.  221,  176).    Oil.    Volatile  with  steam. 

Benzoyl  derivative 
C,H,(NO,){NHBz)PrMe.     [177°].     Formed  by 
nitration  of  the  benzoyl  derivative  of  amido-iso- 
cymene. 

Phthaly I  derivative 
(C,H,(NO,)PrMe),C,OAHj.  [167°].  Formed  by 
nitration  of  the  phthalyl  derivative  of  amido- 
iso-cyniene. 

Di-nitro-amido-cymene  C,HMePr(NO.,).,(NH,) 
[1:4:2:6:3].  [113°-H5°].  From  the  etliyl"  ethe'r 
of  di-nitro-thymol  and  alcoholic  NH,  at  180° 
(Mazzara,  0.  19,  160).  Yellow  tables  (from 
dilute  alcohol),  si.  sol.  hot  water. 

NITRO-p-AMIDO-ErHYL-BENZENE 
C,H.,(C.,H,)(NO,)(NH,)  [1:3:4].  [47°].  Yellowish- 
red  prisms.  Sol.  alcohol,  ether,  benzene,  chloro- 
form, and  CS,,  more  sparingly  in  ligroin.  The 
acetyl  compound  is  obtained  by  careful  nitration 
of  acetyl-2^-amido-ethyl-benzeue. 


Acetyl  derivative 
C„H3(C2HJ(NO,)(NHAc):    [47°];    long  yellow 
silky  needles,  extremely  soluble  in  alcohol,  ether, 
etc.,  less  easily  in  ligroin  (Paucksch,  B.  17,  769). 

Di-nitro-25-aniido-ethyl-benzene 
C,H,(C,H,)(NO.),NH,  [1:3:5:4].  [135°].  Orange- 
yellow  prisms.  Sol.  benzene  and  chloroform, 
less  easily  in  alcohol  and  ether.  The  acetyl 
derivative  is  obtained  by  nitration  of  acetyl-j^- 
amido-ethyl-benzene. 

Acetyl  derivative 
C„H,,(C,H,)(NO.,).,NHAc:  [182°];  needles. 

NITRO-AMiDO-HYDROQUINONE. 

Acetyl-di- methyl  derivative 
C,H„(N02)(NHAc)  (0Me),:  [164°];  yellow  needles. 
Formed  by  nitration  of  acetyl-amido-di-methyl- 
hydroquinone  (Baessler,  B.  17,  2121). 

M ITRO-AMIDO-HYDROTOLUQUINONE 
CjiHMe(N0,)(NH,)(0H),.  Formed  by  reducing 
di-nitro-hydrotoluquinone  with  SnCl,,  (Kehr- 
raann  a.  Brasch,  J.  ^j;-.  [2]  39,389).  Its  hydro- 
chloride crystallises  in  long  yellow  needles 
changing  to  small  plates. 

NITEO-AMIDO-MESITYLENE 
C„HMe,(NO,)(NH,,).  [73°].  Nilro-mesidine. 
Formed  by  reducing  di-nitro-mesitylene  with 
alcoholic  ammonium  sulphide  (Maule,  C.  J.  2, 
116;  A.  71,  137;  Knecht,  A.  215,  98;  Klobbie, 
E.  T.  C.G,  31).— B'HCl.— B'.,H,PtCl,.— B',H,PO^. 

Acetyl  derivative  C„HMe,(NO,)(NHAc). 
[191°].  Formed  by  nitrating  acetyl-mesidine 
(Biedermann  a.  Ledoux,  B.  8,  58  ;  Ladenburg, 

B.  7,  1133  ;  A.  179,  163).  Silky  needles,  m.  sol. 
alcohol.    Feeble  base. 

Benzoyl  derivativeC^HMe.^QiO.^lCNB.Bz). 
[168'5°].  Formed  by  nitrating  benzoyl-mesidiue 
(Schack,  B.  10,  1711). 

Mitro-di-amido-mesitylene  CtMe3(N0.,)(NH.).„ 
[184°].  Formed,  together  with  di-nitro-amido- 
niesitylene  by  reduction  of  tri-nitro-mesitylene 
by  alcoholic  ammonium  sulphide  (Fittig,  A.  141, 
139).  Orange  laminse  (from  water)  or  nionoclinic 
crystals  (from  alcohol);  a:6:c  =  1'625:1: -417  ; 
/3  =  60°4'  (Lang,  A.  141,  140;  Hintze,  A.  235, 
133),  V.  si.  sol.  cold  water.— B"K,Cl2 :  tables. 

Di-nitro-amido-mesitylene  C^iVIe3(N0.)-.(NHJ. 
Di-nitro-mesidine.  [194°].  Formed  as  above. 
Sulphur-yellow  crystals  (from  alcohol),  insol. 
water.  Very  feeble  base,  its  hydrochloride  being 
decomposed  by  water. 

Acetyl  derivative  C,iMe.,(NO„).,(NHAc). 
[275  ].  S.  (alcohol)  5  at  78°!  Formed  by 
nitrating  the  acetyl  derivative  of  nitro-amido- 
mesitylene.  Needles. 

NiTRO-AMIDO  -  DI  -  METHYL-ANILINE  v. 

NlTRO-PHENYLEN'E-DI-METHYL-MAMINE. 

TETRA-NITRO-DI-METHYL-DI-AMIDO-DI- 
PHENYL-METKANE.  Di-nitro-  derivative 
CH„(C,H.,(N0,).,.NMe.N0.j2.  Formed  by  the  ac- 
tion of  HNO,  (S.G.  1-48)  on  CH,(G,H,NMe  ). 
dissolved  in  HOAc  (Romburgh,  R.  T.  C.  7,  226)1 
Decomposes  at  218°.  On  boiling  with  aqueous 
KOH  it  gives  off  methylamine.  CrOj  in  HOAc 
forms  CO(C,H,,(NO.,)  ,NMeH).,. 

NITRO-AMIDO-METHYL-QUINOLINE 

C.  H<g(^=gff,0^)      [201°].      Formed  by 

heating  chloro-nitro-(P;/.  3)-methyl-quinoline 
with  alcoholic  NH,  at  190°  (Conrad  a.  Limpach, 
B.  21,  1965).    Yellow  needles  (from  alcohol). 


NITnO-AMIDO-niENOL. 


NITRO-AMIDO-(a)-NAPHrHOIC  ACID 

C,,H,N,,0,  i.e.  C|„H,(NO,l(\H,).COJI.  [c.  110°1. 
l''onned  by  reduciiiK  ili-nitro-naphthoic  aciil 
[2ir/^]  witli  H..S  and  NJI,,  ( Kksliaiul,  J. [2J 
38,  271  ;  B.  VS,  11)85).    NtTilles  (from  water). 

Nitro-aniido-(^) -naphthoic  acid 
C,„n;,(NO,)(N]l,).CO,lI.     [2:ir.°J.     Formed  liy 
reducinfi    di-nitro-(;8)-naplithoic    acid     [22()  J 
(Ekstrand,  /.  ]»:  [2|  12,  .-iOl).    Stellate  groups 
of  small  needles. — llA'IKU  :  needles. 

Nitro-amido-(a)-naphthoic  acid.  Acetyl 
derivative  C,„n,(NO.,)(NIIAc)CO,n.  [259°]. 
Formed  by  nitrating  the  acetyl  derivative  of 
(!'?,  1)  aiuido-naiilithoie  aeid  (Ekstrand,  J.  pi: 
[2]       217).    Yellow  needles,  v.  sol.  alcohol. 

Nitro-amido-naphthoic  acid 
C,„II,(NO.,)(NH.,)CO,,H   [l':!':!].  Anhydride 

C,„H,(NO,)<^^Q  >   Nitro-naphthostyril.  [300°]. 

Formed  by  nitrating  naphthostyril  (Ekstrand, 
J.  pr.  [2]  38,  180).  Orange  needles  (from 
HiJ.U-). 

Di-nitro-amido-naphthoic  acid.  Anhydride 

C,„H^(NO.,).,<^^'^^>.  [above  290°].    Formed  by 

nitrating  the  preceding  anhydride  (E.).  Plates, 
V.  si.  sol.  lIO.'Vc  and  alcohol. 

NITRO-AM[DO-(a)-NAPHTHOL  C,„H,N„03 
i.e.  C„II,(Nil,)(NO,)OII.  |l:iO  ].  Formed  by  re- 
ducing di-nitro-(a)-naphth()l  with  ammonium 
sulphide  (Eljell,  B.  8,  ."((il).  Small  yellowish 
needles,  insol.  water,  sol.  alcohol. 

Benzoyl  derivative  C,„TI.B/.N_,0|. 
[l.iB^].  Small  red  needles  (from  alcohol) 
(lliilmer,  .1.  208,  3;i2). 

Nitro-di-amido-(a)-naphthol.  Tri-acet  i/l 
derivative  C,„H,(NO..)(NIIAc),.OAe.  [2:!5'']. 
Formed  by  nitrating  C,„II,(NHAc),OAc  [280'] 
(Moerson,  />'.  21,  119.")).  Yellow  powder,  yield- 
ing phtlialic  acid  on  oxidation  by  potassium 
permanganate.    Fuming  IIClAq  converts  it  into 

C,„H,(NO,){NH,)<;^^^CMe,  whence  boiling  di- 
lute potash  forms  C,„Hj(NO.,)(OH)<^°^CMe 

crystallising  in  brown  needles  [1G3°]. 

"  NirKO-AMIDO-NAPHTHOL  SULPHONIC 
ACIDC,„I[,X,S(),  i.e.C,„]l,(NO.,)(NH,,)(OH)Sl),H. 
Formed  by  reducing  di-nitro-naphthol  sulphonic 
acid  witli  SnCl,.  (Lauterbach,  B.  1-t,  2029). 
(iolden-yellow  plates,  m.  sol.  hot  water.  Its 
alkaline  solution  is  blood-red. 

NITRO-AMIDO-TETRA-OXY-BENZENfe 
C„(N0,)(NII,)(0I1),.    Formed  by  partial  reduc- 
tion of  di-nitro-di-oxy-(piinono  (nitranilic  acid) 
with  SnCI ..    Small  violet  needles,  nearly  insol. 
alcohol,  etl\er,  and  benzene  (Nietzki  a.Benekiser, 

B.  10,  2091;  18,500).  Its  alkaline  solution  is 
readily  oxidised  bv  the  air  to  nitro-amido-di- 
oxy-quinone  C„(N{X,)(NII.)(OH).,0.,.  Nitrous  acid 
converts  it  into  nitro-diazo-di-oxy-quinone 
C  (NO..)(N..(MI)|(MI).(),. 

NITRO-o-AMIDD-PHENOL    C,H„N.,0.i  i.e. 

C.  H,(N'0,)(NIi,).01I  [0:2:1].  [111"]'.  Formed  by 
reducing  the  corresponding  di-nitro-phenol  with 
ammonium  sulphide  (Post  a.  Stuckenberg,  A. 
205,  85).  Kcd  needles,  si.  sol.  water,  v.  col. 
alcohol  and  ether.  Gives  a  dirty-green  colour 
with  FeClj.  -B'  FIoSO, :  colourless  pyramids. 

Nitro-o-amido-phenol.  Methyl  ether 
C„H,(NOJ(NH,)(OMe)  [3:2:1].    [7G°J.  Formed 


from  C„H,(NO.,).,(OMe)  [118°]  by  heating  with 
alcoholic  ammonia  at  190^  (Bantlin,  11,2100). 
JjOng  yellow  needles. 

Nitro-o-amido-phenol  C,n.,(NO.,)(NII.,).OII 
1 1:2:1 1.  [112^].  Obtained  by  reducing  the  cor- 
responding di-nitro-phenol  with  annnouinm 
sulphide  (Laurent  a.  Oerhal'dt,  Compt.  Chitn. 
1849,  408;  A.  75,  08;  Post  a.  Stuckenberg,  A. 
205,  71).  Orange  prisms  (containing  aq)  melt- 
ing at  SO-"  to  90^  or  anhydrous  crystallinecrusts, 
melting  at  142°  ;  v.  sol.  hot  water,  alcohol,  and 
ether.— C„H,,KN,.03G„n„NA :  dark-red  nodules. 
— AgHA":  brownish-yellow  pp.  (L.  a.  G.). 

Benzoyl  derivative  C^H.BzN.^Oj.  [above 
200°].    Yellow  needles,  si.  sol.  alcohol. 

N itro-benzoyl  derivative  [218°]. 

Methyl  ether  C,Ji,(NO,)(NH,)(OMe). 
Nitro-a)!isidinc.  Formed  by  reducing 
C^H.,(NO,_,)o(OMe)  by  alcoholic  annnouium  sul- 
phide (Cahours,  A.  74,  301).  Long  garnet-red 
needles,  insol.  cold,  sol.  boiling,  water. — B'HCl. 
-  B'.,H.,PIC1„.— B'HBr.-B'llNO,.— B'.,H.SO,. 

Benzoyl  derivative  of  the  methyl 
ether  C,j4(N0J(NHBz)(0Me).  Needles  (from 
alcohol) ;  m.  sol.  boiling  alcohol. 

Ethyl  ether  C,II,(N0.,)(NH,)(0Et).  [97°]. 
Formed  by  heating  the  di-ethyl  ether  of 
di-nitro-di-oxy-s-di-phenyl-hydrazine  (hydrazo- 
nitro-phcnetole)  with  cone.  HClAc)  (Andreao, 
J.  pr.  [2]  21,  318).  Y'ellow  needles,  ni.  sol. 
water.  Yields  ^(-nitro-xjhenetole  on  elimination 
of  amidogen. — B'HCl. 

Nitro-o-amido-phenol 
C6H3(N02)(NH,,)(0H)[5:2:1].    Carbonyl  deri- 

vativeG,B..,(tfi0.,)<f'Q^yC0.  [241°].  Ob- 
tained by  nitrating  carbonyl-o-amido-phenol 
(Chelmicki,  J.  pr.  [2]  42,  441).  Long  yellow 
needles  (from  wat.r).  Converted  by  boiling 
KOlIAij  into  nitro  pyrocatcchin  [170°]. 

Nitro-o-amido-phenol.      Acetyl  deriva- 
tive of  the  methyl  ether 
CH,(N0.,)(NHAc)(OMe).     [143°].    Formed  by 
nitrating  C„H,(NHAc)(0Me)[l:2J  (Miihlluiuser, 
A.  207,  242).    Yellow  needles  (from  alcohol). 

Nitro-amido-phenol  [134°].  Formed  by  boil- 
in:;'  nitratoil  »;-phenylene-diamine  with  aipieous 
KUll  (Barbaglia,  7;.  7,  1259).    Orange  plates. 

Nitro-)«-amido-phenol.  Methyl  ether 
C,H3(NO,)(NH,)(OMe)[4:3:l].  [129'].  Formed 
by  heating  (4,  3,  l)-(li-nitro-anisole  with  alco- 
holic NIL,  at  190°  (Bantlin,  B.  11,  2100).  Yel- 
low loatiets  (by  sublimation). 

Nitro-;7-amida-phenol  C,H.,(NO.,)(NH,)(OH) 
[3:4:1].  [14s°].  Got  by  sajionifying  its  acetyl 
derivative  (Hiihle,  J.  pr.  [2j  43,  03).  Dark-red 
prisnis,  forming  a  violet  solution  in  alkalis. — 
K.'\.'.    H.A'HCl :  plates  or  prisms. 

Di-acctyl  derivative.  [147°].  Formed 
from  di-acet3'l-;)-amido-phenol  and  fuming HNO3. 
Pale-yellow  prisms  (from  dilute  alcohol). 

Methyl  ether  C,H,(OMe)(NO,)(NH,). 
[123°].  Formed  in  small  quantity  by  distilling 
C,Hj(0Me)(NO.,)NMe30n,acrystallinecompound 
got  by  mixing  nitro-p-amido-phenol  with  N  Me,OH. 
Crystals.  Yields  C,H,(OMe)(NO,,)(NHAc)  and 
C,H,(OMe)(NO,.)(NH,Ci). 

Nitro-p-amido-phenol  C,TI,(NO.,)(NH,)OH. 
[200""].  Formed  by  lioiling  its  nitro-benzoyi 
derivative  with  alkalis  (Hiibner,  A.  210,  382). 
Colourless  needles  (containing  aq)  melting  at 
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183^  or  anhydrous  golden  needles,  melting  at 
206°.— KA.' l^aq  :  red  silky  needles.— NaA'2aq. 
— BaA'j  4aq. 

Nitro-  benzoyl  derivative 
C,H,(NO,)(NH,,)O.CO.C„H,NO,.  [225°].  Formed 
by   nitrating   benzoyl-p-amido-phenol  [228°]. 
Yellow  needles  (from  PIOAc). 

Nitro-di-amido-phenol  C,.H-N.,0:,  i.e. 
C,,H,(NO.,)(NH.,),OH[4:C:2:l]'.  'Formed  by  re- 
ducing picric  acid  with  aqueous  ammonium 
sulphide  (Griess,  A.  154,  202).  Long  dark- 
yellow  needles  (containing  aq)  or  narrow  plates, 
b1.  sol.  water  and  alcohol,  v.  si.  sol.  ether. — 
(HA')2H.,S0_,  5aq :  yellowish  needles. — BaA'^  2aq : 
ruby-red  needles. 

Nitro-di-amido-phenol.  Dihcnzoyl  deri- 
vative C,H,(NOj)(NHBz),OH.  [1G7°-170°]. 
Formed  by  nitrating  di-benzoyl-(a)-diamido- 
phenol. 

Nitro-di-amido-phenol.    Dibemoyl  deri- 
vative C,H,,(NO,,)(NHBz),OH.  [201°]. 
Formed  by  nitrating  (G,  2,  l)-di-amido-phenol 
(Post  a.  Stuckenberg,  A.  205,  79).    Long  brown 
needles,  si.  sol.  alcohol. 

Di-nitro-o-amido-phenol  C^H^NjO,  i.e. 
C,H.(N0.>).,(NH,)(0H)[G:1:2:1].  Picramic  acid. 
[170°].    S.  -14  at  22°  (Darney,  Am.  5,  3G). 

Formation. — 1.  By  reduction  ot  picric  acid 
(Wohler,  P.  13,  488 ;  Girard,  A.  88,  281  ;  /. 
1855,  535 ;  Pugh,  A.  9G,  83  ;  Lea,  J.  18G1,  G37. 
2.  By  nitration  of  nitro-o-amido-phenol 
(Stuckenberg,  A.  205,  75),  or  of  benzoyl-o- 
atnido-phenol  (Hubner,  A.  210,  392). 

Properties. — Bed  needles.  Converted  by 
the  diazo-  reaction  into  C„H3C1(N0,.)2  [110°]. 
The  salts  do  not  explode  when  struck.  Cyanogen 
passed  into  its  alcoholic  solution  forms  'ethoxy- 
carbimidamido  -  dinitrophenol '  CjH,„N^O„ 
(Griess,  B.  15,  448),  a  crystalline  body  con- 
verted by  boiling  HClAq  into  uramidodinitro- 
phenol. 

Salts.— NaA'aq.  S.  2-OG  at  15-5°.  Dark- 
red  crystalline  crusts  (Smolka,  M.  8,  391). — 
NHjA':  orange-red  tables.  —  KA'.  —  BaA'^. — 
CuA'.,.  -MgA'.,  3aq.  S.  5-58  at  17°.— ZnA'„  aq. 
S.  -oil  at  23°.— CdA'.,  aq.  S.  -08  at  23°  ;  "-314 
at  100°.  —  Hg.,A'., :  red  powder.  —  HgA',  aq  : 
yellow  needles.'  S.  -032  at  18°;  -08  at  100°.— 
PbA'., :  red  needles.  S.  -038  at  20°  ;  -007  at 
100°.-MnA',2aq.  S.  1-02G  at  19°.— CoA'.,.  S. 
•031  at  100°.— NiA',.  S.  -0286  at  100°.-  AgA'. - 
HA'HCl :  reddish-brown  needles  (Petersen,  Z. 
18G8,  378).-  (HA'HCl).,PtCl,. 

Acetyl  derivative  C„H.,(NH.,) (NOj) .,(0 Ac) . 
[193°]  (SohiiJ,  B.  19,  849). 

Methyl  ether  C„H2(NH,)(N0,),(0Me). 
Dark-violet  needles  (from  alcohol), insol.  cold  Aq. 

Di-nitro-)!i-amido-phenol 
C,H,(NOj),(NH,)(OH)  [G:4:3:l].  [225°].  Formed 
by  warming  di-nitro-aniline  with  alcoholic  KCy 
(Lippmann  a.  Fleissncr,  ill.  7,  9G).  Brownish- 
red  crystals,  v.  si.  sol.  water.  Yields  di-nitro- 
resorcin  on  warming  with  aqueous  alkalis.  Its 
salts  explode  on  heating.  —  KA'. — BaA',. — 
ITgA',,  aq. 

Di-nitro-amido-phenol  C,,H2(N0.,),(NH,)(0H). 
[202°].  Formed  by  the  action  of  aqueous  NH, 
on  (5)-tri-nitro-phenol  (Heuriques,  A.  215,  334). 
—  KA'  aq. 

Di-nitro-amido-phenol 
CJI,(NOJ,,(NH,)(OH)  [G:2:l;l].  Isopicramic 


acid.  [170°].  S.  -032  at  22°;  -81  at  100°. 
Formed  by  heating  its  benzoyl  derivative  with 
HClAq  (Dabney,  Am.  5,  33).  Yellowish-brown 
needles  (from  water). — KA':  bluish-black  crys- 
tals (from  alcohol).    Explodes  when  heated. 

Benzoyl  derivative 
CsH..(NO.,).,(NHBz)(OH).  [250°].  Formed  by 
heating  "  C,H,(CO,.H)(NHBz)(OH)  [1:5:2]  dis- 
solved in  HOAc  with  HNO.,  at  80°  (D.).  Yellow 
plates  (from  alcohol).— KA'aq. — BaA'.,  3aq. — 
CaA',4i-aq.-PbA'„. 

Di-nitro-o-amido-p^ienol.  Benzoyl  deriva- 
tive G,H2(N0,),(NHBz).0H  [4:3?:2:1].  [220^]. 
Formed  by  nitrating  benzoyl-o-amidophenol  in 
HOAc  at  -4°  (Hiibner,  A.  210,  387).  Greenish- 
yellow  needles,  insol.  water.    On  treatment  with 

POCI3  it  yields  C,H,(N02)j<!^^C.C,H,.  [219°]. 

— KA'2aq.— NH.A'aq.— BaA'„5aq.  — ZnA'jSaq. 
• — AgA' :  red  needles. 

Di-nitro-o-amido-phenol.  Ace  It/I  deriva- 
tiveofthemcthyl-cthcrCJi^{NO.,).,{^HAc)(Oyie). 
[157°].  Formed  by  nitration  of  o-acetanisidine 
(Miihlhauser,  B.  13,  921  ;  A.  207,  231).  Prisms. 

Tri-nitro-amido-phenol.      Ethyl      e  titer 
C,H(N0..)3(NH..)(0Et).     Formed     by  heating 
I  C,H(N02)3(OEt).NHCO..Et  with  dilute  H.,SO, 
I  Kohler,  J.  pr.  [2]  29,  233).  Small  yellow  needles 
I  (from  alcohol). 

0-NITEO-J3-AMIDO-DIPHENYL  C,..H,„N.,03 
i.e.  C„H,(N0,).C6H,NH,,.  [98  ^.  Formed  by  re- 
ducing qp-di-nitro-diphenyl  with  ammonium 
sulphide  (Schultz,  A.  174,  225 ;  207,  350). 
Eeddish-brown  monoclinic  crj-stals ;  a:b:a 
=  1-52;1:2-19  ;  )3  =  69°  31'.— B'HCl :  needles. 

p-Nitro-p-amido-diphenyl 
C,Hj(N0.,).C„Hj.NH„.  [198°].  Formed  by  re- 
ducing pjj-di-nitro-diphenyl  with  alcoholic  am- 
monium sulphide  in  the  cold  (Fittig,  A.  124,  278  ; 
Schultz,  A.  174,  222).  Small  red  needles  (from 
alcohol).  Gives  2J-nitro-benzoic  acid  on  oxida- 
tion.—B'.,H,PtCl,. 

Nitro-23-amido-diphenyl.  Benzoyl  deri- 
vative C,H,.CsH3(N0,)(NHBz)  [1:3:4].  [143°]. 
Formed  by  nitrating  benzoyl-p-amido-diphenyl 
(Hiibner,  A.  209,  339).  Needles  (from  HOAc). 
Reduced  by  tin  and  HOAc  to 

C,H,.C,H3<;^jj^C.C,H3.  [198°]. 

Di-nitro-^J-amido-diphenyl.  Benzoyl  deri- 
vative C,2H,(N02)2NHBz.  [206°].  Formed  by 
nitrating  benzoyl-p-amido-diphenyl  (Hiibner). 
Dark-yellow  needles  (from  HOAc). 

Nitro-di-amido-diphenyl 
[4:1]  C,H,(NH,).C,H3(N0,)(NH,,)  [1:2:4].  [143°]. 
Formed  by  mixing  benzidine  sulphate  (28  g.)  in 
H.SOj  (300  g.)  with  KNO3  (10  g.)  (Tiiuber,  B.  23, 
796).    Long  red  needles.— B"H,SO,  ^aq. 

Di-nitro-di-p-amido-diphenyi  CjoHigN^Oj  i.e. 
C,H3(N02)NH2  [1:3:4] 

I  .         Di-  nitro  -  benzidine. 

C„H3(N0,)NH,,  [1:3:4] 

[221°].  Formed  by  nitration  of  di-acetyl-benz- 
idine  and  saponification  of  the  product  with 
KOH  (Brunner  a.  Witt,  B.  20,  1024  ;  cf. 
Strakosch,  B.  5,  237).  Obtained  also  by  hydro- 
lysis of  di-nitro-di-phthalyl-benzidine  (Ban- 
drowski,  M.  8,  471).  Bed  needles.  Sol.  phenol, 
V.  si.  sol.  alcohol,  insol.  water.  Its  tetrazo- 
campound  combines  with  o-naphthylamine-jj- 
sulphonic  acid  to  form  a  dye-stufif,  which  dyca 
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unmordanted  cotton  the  shade  of  alizarine- 
vloh't.  ]!y  SnCl.j  and  HCl  it  is  reduced  to  tetra- 
amido-diphcnyl. 

Di-acetyl  derivative  [above  300°]. 

Di-nitro-di-jD-amido-diphenyl  [i;)7°].  Ob- 
tuiued,  to;j;cther  with  the  preceding,  by  hydro- 
lysis of  di-nitro-di-plithalyl-benzidine  (Ban- 
drowski).    Yellow  nceilles  (from  alcohol). 

.  Di-nitro-di-amido-diphenyl 
[4:3:l]CA(NH,)(NO,).C«H,(NO,,)(NH,,)[l:2or3:4] 
m-7iitro-bcnzidinc.  [21-1°].  Formed  by  stirring 
KNO;,  ('iO-ag.)  into  benzidine  sulphate  (28-2  g.) 
dissolved  in  H,SO,  (300  g.)  (Tiiuber,  B.  23,  795). 
Yellow  plates  (from  alcohol).  Its  ano-com- 
pounds  do  not  dye  cotton. 

NITRO-AMIDO-PHENYL-ACETIC  ACID 
C.H,NA  i.e.  C„H,(NO,)(Nn,).CHXO,n  [2:4:1]. 
[180"^].  Formed  by  reducing  (4,2,r)-di-nitro- 
])honyl-acetic  acid  with  aqueous  ammonium  sul- 
l.hide  (Gabriel  a.  Meyer,  B.  14,  824).  Reddish- 
yellow  needles,  v.  sol.  hot  water  and  alcohol,  si. 
sol.  etber.  Forms  salts  with  acids  and  bases. 
— HA'HCl :  colourless  needles. 

Methyl  ether  MeA'.  [94°]. 

Kthyl  ether  Et.V.  [100°].  Yellow  , 
licedlcs. 

Nitro-amido-phenyl-acetic  acid 

CJI,(XO,)(NH,,)CH,.CO,,H  [3:4:1].  [144°].  Pre- 
pared by  saponification  of  its  nitrile  (nitr  )-amido- 
bcnzyl  cyanide)  by  boiling  with  HCl  (Gabriel,/?. 
1"),  830).  Orange-yellow  plates  or  needles.  Sol. 
alcohol  and  ether,  insol.  CS,.  By  the  action  of  j 
amvl  nitrite  and  HCl  it  gives  (3,4,l)-nitro-diazo- 
a.-nitroso-toluene  C,H,(N.,C1)(N0..)(CH,.N0). 

Nitrile    C,H,(NO,)(NH,).CH,,CN."     [118°].  1 
Formed  by  saponifying  its  acetyl  derivative  with 
potash.    Orange  plates,  sol.  water  and  alcohol,  j 

Acetyl  derivative  of  the  nitrile  \ 
CH,(NO')(NHAc).CH..CN.    [113°].    Formed  by  ' 
nitrating C„ II, (NllAc).CH,,CN  (Gabriel).  Flatyel- 
low  needles  or  plates,  sol.  alcohol  and  hot  water. 

t/i-Nitro-o-amido-phenyl-acetic  acid 
C„H,(NO,,).CH(NH,,).CO,H.  [172=],  Formed  by 
adding  HNO,  (1  mol.)  to  a  cold  solution  of  a- 
amido-phenyl-acetic  acid  in  H.,SOj  (Pl/ichl  a. 
Loe,  B.  18,  1179).  Silky  needles,  v.  sol.  hot 
water,  insol.  alcohol. — Cu.\'., :  ]iale-blue  needles. 

DI-NITRO-AMIDO-DIPHENYLAMINE 
C,.,H,„X,0,  i.e. 

[\'.\]  C„I1  ,(NH,).NH.C,H,(NO„),  [1:2:4].  [177°]. 
Formed  by  the  action  of  chloro-di-nitro-benzene 
on  ^j-phenylene-diamine  in  alcoholic  solution  in 
presence  of  NaOAo  (Nietzki,  B.  23,  1852). 
Brownish-red  plates,  si.  sol.  alcohol. — 
B'C,H.,(N0  ,)30H:  brown  needles. 

Acetyl  derivative  C,jH,,AcNjO,.  [238°]. 
Red  needles. 

Di-nitro-amido  diphenylamine  [172°].  Formed 
from  )?!-plienylene-diamine  and  C(^H,C1(N0;)^ 
(I.evmann,  B.  15,  12371. 

NITRO  -  AMIDO  -  PHENYL  -  ISOBUTYRIC  I 
ACID  C,„II,.,N,.0,  i.e. 

C„H,(NO,)(NH,).CH„.CHMe.CO„H.  [138°]. 
Formed  by  reducing  di-nitro-isobutyric  acid 
with  ammonium  sulphide  (Edeleanu,  C.  J.  53, 
559).  Briglit-red  plates.  Reduced  by  long 
boilingwithammoniunisulphideto  the  compound 
[ij]  C,H,(NHJ<^^;|-CHMe  ^^^o^^  ! 

;)  -  NITRO  -  0  -  AMIDO-PHENYL-CARBAMIC 
ETHER         C,H3(N0,)(NH,).NH.C0,Et  [4:2:1]. 
Vol.  HI. 


[102°].  Formed  by  reduction  of  di-nitro-phenyl- 
urethane  with  hot  aqueous  NH.HS  (Hager,  B. 
17,  2030).  Orange-red  needles  or  prisms.  V. 
sol.  alcohol,  V.  si.  sol.  water.  On  heating  abovd 
its  melting-point  it  loses  EtOII,and  is  converted 
into  nitro-phenylenc-urea   with    the  formula 

CA(N0,)<!5{{>C0. 

NITRO -AMIDO -PHENYL.  ETHANE  f. 

NlTRO-AMIDD-KTHYL-KEXZIONK. 

NITRO- AMIDO  -  DI  -  PHENYL  -  ETHYLENE 

C,,H,2N,02  i.e.  C,H,(NO.,).CH:CH.C,H,NIE. 
[230°].  Formed  by  reducing  di-nitro-di-phenyf- 
ethylene  with  alcoholic  ammonium  sulphide 
(Strakosch,  B.  0,  329).  Purple  plates  (from 
nitrobenzene).— B'HCl:  silky  needles,  decom- 
posed by  water. 

Nitro-amido-di-ph  enyl-ethylene 
[2:1]  C„H,(NO,).CH;CH.C,H,(NH,)  [1:2J.  Formed 
by  reducing  di-o-nitro-stilbene,  formed  by  the 
action  of  alcoholic  potash  on  o-nitro-benzyl 
chloride  (Bischoff,  B.  21,  2077).  Amorphous 
mass,  sol.  ether  and  alcohol. 

Di-nitro-amido-phenyl-ethylene  v.  Di-nitro- 
amido-styi!i:ne. 

p  -  NITRO  -  DI-7)-AMID0-TRI  -  PHENYL  - 
METHANE  C,,H,(NO.).CH(C,dI,.NHJ,.  Prepared 
by  heating  aniline  sulphate  (28  pts.)  with  ]i- 
nitro-benzoic  aldehyde  (15  pts.)  and  ZnCl., 
(20  pts.)  at  100°  (Fischer,  B.  15,  G77).  Large 
garnet-red  crystals  (containing  CJI^).  Yields 
pavaleucaniline  on  reduction  with  zinc  and  HCl. 
— B"H.,C1., :  needles. 

wi-Nitro-di-;>aniido-tri-phenyl-methane 
[3:1]  C,H^(NO.,).CH(C„H,.NH,  [1:4]) ,.  [130°]. 
Prepared  by  heating  7«-nitro-l)cnzoic  aldehyde 
with  aniline  hydrochloride  and  ZnCl._,  (Fischer 
a.  Ziegler,  B.  13,  071).  Light-yellow"  crystals, 
sol.  ether.  Crystallises  with  C„H,;  in  yellow 
concentric  crystals  [81°]. 

NITRO- AMIDO  -  PHENYL  -  (a)  -  N  APHTHYL- 
AMINE  C|„H,.,N.,0.,  i.e. 

C,„H,.NH.C,H,(NO.]).NH., [1:4:2].  [147°].  Formed 
by  reducing  di-nitro-phenyl-(o) -naphthylamine 
with  alcoholic  ammonium  sulphide  (Hoim,  B.'ll, 
2302).  Dark-yellow  needles  (from  dilute  alco- 
hol).   Gives  a  dark-green  solution  in  H.SO^. 

Nitro-amido-phenyl-(;3)-iiaphthyIamine 
C,„H,.NH.C„H,(NO.,).NH., [1:4:2].  [195°].  Formed 
by  reducing  di-nitro-phenyl-(/3) -naphthylamine 
(Heim,  B.  21,  590).  Needles  or  prisms,  m.  sol. 
alcohol.  Dyes  silk  golden-yellow.  Cone. 
H^SOj  forms  a  yellow  solution  turned  green  by 
heating. 

Acetyl  derivative  C^H^.Kc'^fi,.  [200°]. 
Orange-red  needles  (from  alcohol). 

p-NITRO  -a-  AMIDO  -PHENYL  -  PROPIONIC 
ACID  C.,H,„N  .0,  i.e. 

C,H^(N6,,)CH,.CH(NH.,).C0,H.  Formed  from 
a-amidophenyl-propionic  acid,  HSO^,  and 
HNO3  (Erlenmeyer  a.  Lipp,  A.  219,  213).  Fluffy 
white  mass  (from  alcohol),  or  prisms  in  stars 
(containing  l  Uq)  (from  water).  SI.  sol.  alcohol, 
m.  sol.  water,  insol.  ether,  v.  sol.  ammonia. 
Neutral  to  Ktmus.  Bitter-sweet  taste.  Turns 
brown  at  220°,  decomposes  at  240''-245°.  Gives, 
on  oxidation  by  chromic  mixture, ;;-nitro-benzoic 
acid.  Boiled  "with  KOH  it  gives  off  NH3.— 
HA'HCl.    Needles  in  rosettes.  -  CuA'.,  2aq. 

Nitro.amido-/3-ph9nyl-propionic  acid 
[3:4:1]  CJl3(N0.,)(NH,)C,n,.C0,H.  yitro-nmiJo' 
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hydrocinnamic  acid.  [145°].  Red  crystals. 
Sol.  water,  alcohol,  ether,  and  benzene.  The 
acetyl  derivative  is  formed  by  nitration  of  p- 
amido-;8-phenyl-propionic  acid. 

Acetyl  derivative  [174=].  Long  yellow 
needles.  Sol.  alcohol  and  benzene,  si.  sol.  cold 
water  and  ether  (Gabriel,  B.  15,  844). 

Nitro-amido-phenyl-propionic  acid 
[2:4:1]  C,H3(NO,)(NHJ.CH,.CH2.CO,H.  [139°]. 
Prepared  by  reduction  of  di-nitro-phenyl  pro- 
pionic acid  with  aqueous  ammonium  sulphide 
(Gabriel  a.  Zimmermann,  B.  12,  601).  Plates 
or  flat  needles.  Sol.  alcohol,  ether,  and  acetic 
acid,  insol.  CS.^. 

Di-iiiiro-amido-;8-phenyl-propionic  acid 
[5:3:4:1]  C,H,(N0.,)2(NH,)CH.,.GH...C0.,H.  [194°]. 
Formed  by  heating  C,iH,(NO,)2(OSle).C,H,.C02H 
with  ammonia  in  sealed  tubes  at  100°  (Stohr,  A. 
225,  87).  Yellow  needles,  v.  si.  sol.  water. 
Does  not  form  salts  with  acids. — NHjA'. — 
BaA'2lAaq. 

Methyl  ether  Mek'.  [102°]. 

Ethyl  ether  EtA'.  [95°]. 
DI-NiTRO-AMIDO-PHENYL-TOLYL-AMINE 
C,H„(NH.,).NH.C,H,(N0,)2.      [184°].  Formed 
from  tolylene-diamine  [99°]  and  C.HjC^NOJj 
(Leymann,  B.  15,  1237).   Bed  tables. 

Formyl  derivative  [157°]. 

Acetyl  derivative  [164°]. 

jj-NITEO-DI-o-AMIDO-PHENYL-DI-TOLYl- 
METHANE  C,H,(NO,).CH(C,H,.NH,),. 

(o)-Isomeride.  [172°].  Formed  from  p-nitro- 
benzoic  aldehyde,  p-toluidine,  HClAq  and  alco- 
hol (Bischler,  B.  20,  3302).  Crystallises  from 
benzene  in  needles  (containing  C^H^),  v.  si.  sol. 
cold  alcohol.- B''H,PtCl,. 

(;8)-Isomeride.  [127°].  Formed  from  ^-nitro- 
benzoic  aldehyde,  p-toluidine,  and  cone.  H.SO, 
(Bischler,!?.  20,  3304).  Yellow  plates,  v. 'sol. 
benzene  and  warm  alcohol,  si.  sol.  ligroin. — 
B"H,C1,.-  B"H,PtGl,. 

Di-acetyl  derivative  [136°]. 

D i-benzoyl  derivative  [152°]. 

7)i-Nitro-di  -  o-amido-phenyl-di-toly  I-methane 
[3:1]G,H^(N0,).GH(G,H„.NH,),. 

(a)-Isomeride.  [128°].  Formed  by  the  action 
of  HCl  on  a  mixture  of  7?j-nitro-benzoic  aldehyde 
and  j)-toluidine. 

(S)-Isomeride.  [86°].  Formed  from  m-nitro- 
benzoio  aldehyde,  p-toluidine  and  H.SO^ 
(Bischler,  B.  21,  3207).  Yellowish  needles,  v. 
Bol.  hot  alcohol.--B"H„PtCle. 

Di-acetyl  derivative.  [104°]. 

Di-bcnzoyl  derivative.  [148°]. 

j3-Nitro-di-7«-amido-pheiiyl-di-tolyl-methane 
[4:l]G,Hj(N02).GH(G,H„.NH.,)2.  Prepared  by 
heating  o-toluidine  sulphate  withp-nitro-benzoic 
aldehyde  and  ZnCl.,  at  100°  (Fischer,  B.  15, 
679).    Small  yellow  crystals  (containing  G^H  ). 

7)i-NITR0-DI-AMID0-PirENYL-DI-XYLYL- 
METHANE  C„H,(NO,).CH(G,H3Me2.NH2),.  [92°]. 
Formed  by  condensing  9)i-nitro-benzoic  alde- 
hyde with  i»-xylidine  (Bischler,  B.  21,  3216). 
Plates.— B''H,CL:  yellow  plates.— B"H,PtGl,. 

Acetyl  derivative.    [132°].  Needles. 

Benzoyl  derivative.  [186°]. 

p-Nitro-di-o-amido-phenyl-di-xylyl-methane 
C,H,(NO,).CH(C,H,Me,.NH,,),,.  [90=].  Formed 
by  condensing  p-nitro-benzoic  aldehyde  with 
9»-xylidine  by  H.SOj  (B.).  Yellow  needles.— 
B'H  GL.-B"H,rtCl,. 


Di-acetyl  derivative.  [88°]. 
Di-benzoyl  derivative.  [192°].  Needles. 
DI-NITRO-i)I-AMID0-DIPHENYL  SUL- 
PHONIC  ACID 

G,H3(NO,)(Na,).C,BL,(NO.,)(NH2).S03H  [1:3:4:5]. 
Obtained  from  di-acetyl-di-amido-diphenyl  sul- 
phonic  acid  by  nitration  and  saponihcatioa 
(Zehra,  B.  23,  3460).— KA'  aq. 

Di-acetyl  derivative.    Yellow  needles. 

s-DI-NITEO-DI-AMID  O-QUINONE 
C,(NO,).,(NH,).,0,  [1:4:2:5:3:6].  Prepared  by  dis- 
solving s-di-amido-di-imido-benzene  nitrate 
C,H,(NH.,)„(NH).(HN03)o  (1  pt.)  in  cone.  H,SO, 
(15  to  20  pts.)  at  about  10°.  On  adding  lumps 
of  ice  to  the  mixture,  the  compound  crystallises 
out  in  dark-yellow  needles.  It  is  practically 
insoluble  in  all  indifferent  solvents.  Very  weak 
base,  whose  salts  are  readily  decomposed  by 
water.  By  warming  with  dilute  KOH,  ammonia 
is  evolved,  and  the  K  salt  of  nitranilic  acid 
C„(N02)._,(OK)202separatesout.  Bystannouschlor- 
ide  it  is  reduced  to  tetra-amido-hydroquinone 
C,(NH.,), (OH).,  [1:2:4:5:3:6]  (Xietzki,  B.  20,2115). 

NITRO-AMIDO-RESORCIN  G,HeN.,0^  i.e. 
C,H,,(N02)(NH„)(0H)2.  [170°].  Formed  by  re- 
duction of  di-nitro-resorcin  with  ammonium 
sulphide  (Benedikt  a.  Hiibl,  M.  2,  325).  Dark- 
brown  crystals,  si.  sol.  water,  v.  sol.  alcohol. — 
B'2H,S0^ :  needles. 

Di-nitro-amido-resorcin 
C,H(N0.,).,(NH,)(0H)2.   [190°].   Obtained  by  re- 
ducing tri-nitro-resorcin  (styphnic  acid)  with 
alcoholic  ammonium  sulphide  (B.  a.  H.).  Cop- 
pery leaflets,  insol.  water,  si.  sol.  alcohol. 

DI-NITEO-p-AMIDO-STYRENE 
C,H3(NO,)(NH2).qH:CH(N02).  Formed  by  ni- 
trating p-amido-cinnamic  acid,  CO.2  being  split 
off  (Friedliinder  a.  Lazarus,  A.  229,  247). 
Slender  reddish-brown  needles  (from  alcohol). 
Cone.  H.^SOj  gives  off  CO^  forming  a  nitro-amido- 
benzoic  aldehyde. 

Acetyl  derivative.  [252°]. 

Di-nitro-amido-styrene 
CgH,(N0,.),,(NH2).C.,H3.  Acetyl  derivative. 
[212°] ;  needles,  sol.  alcohol  and  acetic  acid,  si. 
sol.  hot  water,  nearly  insol.  ether;  formed  by 
nitration  of  acetyl -p-amido-cinnamic  acid 
(Gabriel  a.  Herzberg,  B.  16,  2041). 

NITEO-AMIDO-TOLUENE   v.  Nitro-tolu- 

IDINE. 

NITRO-AMIDO- TOLUENE  ezo-SULPHONIC 
ACID  C,H3(N02)(NR,)-CH.,S03H.  Formed  by 
reducing  G,H3(N0.,)2.CH.,S63H  by  NH,  and  H.,S 
(Mohr,  A.  221,  226).  Needles,  sol.  water.— KA'. 
— BaA'2  2aq. 

Nitro-amido-toluene  sulphonic  acid 
C,H,,Me(N0,,)(NH.,).S03H   [1:2:4:5].     S.  -17  at 
11°.     Obtained  by  sulphonating  (2,l,4)-nitro- 
toluidine  (Foth,  A.  230,  300).    Yellow  needles 
(from  water). — KA'aq. — BaA'2  4aq. 

Nitro-amido-toluene  sulphonic  acid 
C,H,,Me(NO,,)(NH2).S03H  [1:3:2:5].  Formed  from 
acetyl-o-toluidine  by  successive  sulphonation  and 
nitration  (Nietzki  a.  Pollini,  B.  23,  138). 

NITRO-AMIDO-p-TOLUIC  ACID 
C,H2Me(N0,)(NH2)C0.,H  [1:2?:3:4].  [245°]. 
Formed  by  saponifying  its  acetyl  derivative 
(Niementowski, /.pr.  [2]  40,27).  Yellow  needles, 
sol.  hot  water.— KA'  2aq  :  reddish-yellow  needles. 

Acetyl  derivative  [210°].    Formed  from 
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ncctyl-amido  toluic  aciJ  ami  IINOj  in  the  cold. 
Vcllow  ncedlcH,  insol.  water. 

Nitro-amido-toluic  acid 
C,H,Me(NO,)(NH,)CO,H   [1:2:4:5].  _  [236=]. 
Formed  by  lieating  bromo-nitro-toluic  acid  with 
alcoholic  NHj  at  180°  (Filcti  a.  Crosa,  G.  18, 
2'J8).    Silky  yellow  needles  (containing  aq). 

DI  -  NITRO  -  DI  -  AMIDO  -  DITOLYL  [3:5:4:1] 
CJUIe(NO,,)(NH,).C,,li,Me(NO,,)(NH,,)  [1:3:5:4]. 
['207^].  Formed  by  saponifying  its  acetyl  deri- 
vative (Gerber,  B.  21,  74G).  Garnet-red  needles. 

l>i-acctyl  derivative.  Obtained  from 
di-aniido-difolvl.  Crystals,  decomposing  at  320''. 

NITRO-AMIDO-XYLENE  v.  Nirno-xYLinixE. 

NirKO-AMlDO-XYLjiNE  SULPHONIC  ACID 
C,H,„N,,Sl),  i.e.  C„HMe,(NO,)(NH,)SO,,H 
[l:3:2or5:4:(JJ.  Formed  by  nitration  of  j«-xylidine 
sulphonic  acid  (Sartig,  A.  230,  338).  Slender 
iirccllos  (from  water),  si.  sol.  cold  water,  insol. 
iiloohol.  -  KA'  Haq. — BaA'.,  l\aq. — PbA',.  aq. 

NITRO-AMYLENE  C,H,NO.,  ic. 
CII,.Cn(NO,).C,II,.    Formed  from  allyl  iodide 
and  i)otussium  nitro-ethane  (Gal,  J.  1873,  333). 
Oil.    May  be  reduced  to  C.H„NH.,  (85^). 

Nitro-amylene  CH,.C(NO„):CMe,.  [1G6°- 
170' J.  Formed  from  di-methyl-ethyl-carbinol 
and  cone.  HNO,  (Haitingcr,  M.  2,  289).  Oil, 
sol.  alcohol  and  ether.  Dissolves  in  alkalis  and 
gives  a  blue  colour  with  KNO.^  and  H.SOj.  On 
beating  with  HClAq  it  gives  NHj,  hydroxyl- 
amine,  and  acetic  acid.  On  heating  with  water 
it  yields  nitro-ethane  and  a  ketone.  NaOEt 
gives  a  yellow  pp. 

NITRO-ANILIC    ACID  v.  Di-nitro-di-oxt- 

(JUINllNK. 

0-NITRO-ANILINE  C,H,N.,0„  i.e. 
C,,H,(NO„).NHj  [2:1].    o-NitraniUne.     Mol.  w. 
138.  [71-5°]. 

Formation. — 1.  By  heating  o-bromo-nitro- 
bGHzene  with  alcoholic  NH.,  (Walker  a.  Zincke, 

B.  5,  114). — 2.  Together  with  ^j-nitro-aniline  by 
nitration  of  acctanilide  and  saponification  of  the 
product  (Ktirner). — 3.  By  heating  o-nitro-anisole 
C„H,(NO,.)(OMe)  with  ammonia  at  200=  (Sal- 
kowski,  A.  174,  278).— 4.  By  reduction  of  o  di- 
nitio-bcnzene  (Rinne  a.  Zincke,  B.  7,  1374). — 
5.  By  nitration  of  benzanilide  and  saponifica- 
tion of  the  product  (Lellmann,  A.  221,  (i). 

Preparation. — 1.  By  splitting  off  the  HSOj 
group  from  o-nitro-aniline-j7-sulphonic  acid  by 
heating  it  with  HCl  under  pressure.  The  sul- 
phonic acid  can  be  very  readily  prepared  by 
sulphoiiation  and  nitration  of  acctanilide  (Nietzki 
a.  Benckiser,  B.  18,  294).— 2.  Twelve  pts.  of  o- 
iiitro-phenol  arc  heated  with  20  pts.  of  aqueous 
Nil,  (35  p.c.)  at  li;0°-170°  for  10  hours;  the 
product  is  crystallised  from  water  ;  the  yield 
bring  about  CO  p.c.  of  the  o-nitro-phcnol  em- 
ployed (Merz  a.  Kiz,  B.  19,  1749). 

iVojv/'/ic.s.— Orange  needles,  m.  sol.  hot 
water,  v.  sol.  alcohol,  v.  e.  sol.  ether.  Volatile 
with  steam.  Does  not  combine  with  chlorinated 
quinones  (Niemeyer,  A.  228,  322). 

Salts. — B'HCl :  plates.  Decomposed  by 
water  into  HCl  and  o-nitro-aniline. 

For  my  I  derivative  C„Hj(NO„)(NHCHO). 
[122-'].    Needles  (Hiibner  a.  Herff,  A.  209,  367). 

■  Acetyl  derivative  C,H,(NO„)(NHAc). 
[03°].    Yellow  plates,  m.  sol.  cold  water. 

Propionijl  derivative  [63°]  (Smith,  Am. 

C,  172). 


Benzoyl  derivative.    [94°].  Needles. 
Oxalyl  derivative  v.  Oxalic  acid. 

wt-Nitro-aniline  C,H^(N0.,).NH.,  [3:1].  [114°] 
(285").  S.  -114  at  20°;  S.  (alcohol)  7-05  at  20' 
(Carnelley  a.  Thomson,  C.  J.  53,  786). 

Formation. By  reducing  m-di-nitro- 
benzene  with  H„S  and  alcoholic  ammonia  (Hof- 
mann  a.  Muspratt,  A.  57,  204  ;  Beilstein  a.  Kur- 
batotl,  A.  17li,  44).— 2.  Together  with  p-nitro- 
aniline  by  adding  UNO,,  to  a  solution  of  aniline 
in  H.SOj  (Hiibner,  ^.208,  299). 

Preparation. — A  solution  of  SnCl,  (3  moh.) 
in  alcohol  saturated  with  HCl  is  slowly  allowed 
to  drop  into  a  well-cooled  alcoholic  solution  of 
7u-di-nitro-benzene  (1  mol.)  with  continual  agi- 
tation (Anschiitz  a.  Heusler,  B.  19,  2161). 

Properties. — Long  yellow  needles.  Colours 
pine-wood  yellow.  Gives  no  colour  with  bleach- 
ing powder. 

Reactions.—-!.  Cyanogen  ■passed  into  its 
alcoholic  solution  forms  a  compound  with  formula 
C,H,(NO,).NH.C(NH).C(NH).C,H,.NO,  (Sent, 
J.  2)r.  [2]  35,  530).  — 2.  Cyanogen  iodide  forms  a 
green  pp.  of  (C,H^(NO,)NH),C  [286°]  (Hiibner, 
B.  10,  1719). — 3.  Silver  nitrate  forms  a  com- 
pound (C,H,(N0,)(NH,,)),AgN03  [125°]  when 
added  to  its  alcoholic  solution  (Mixter,  Am.  ], 
239). — 4.  Chlorinated  quinones  dissolved  in 
benzene  form  dark-green  crystalline  additive 
compounds  (Niemeyer,  A.  228,  322). 

Salts.— BHCl.  Pearly  crystals,  v.  e.  sol. 
water.- B'jH.PtCl^.  Yellow  powder,  v.  e.  sol. 
water  and  alcohol. — B'HBr :  plates  (Staedel  a. 
Bauer,  B.  19,  1940).— B',,H.^C.,Oj :  crystals. 

Acetyl  derivative  C,Hj(NO^)(NHAc). 
[150°].  (Meldola  a.  Salmon,  'c.  J.  53,  778; 
[143°]  (Meyer  a.  Stiiber,  A.  165,  183).  Prisms. 

Benzoyl  derivative.    [156°].  Plates. 

p-Nitro-aniline  C„Hj(NO.,)(NH.,)  [4:1].  [147°]. 
S.  -077  at  20 ' ;  S.  (alcohol)  5-84"  at  20°  (Car- 
nelley a.  Thomson,  C.  J.  53,  780). 

Formation. — 1.  By  nitration  of  the  anilideg 
of  tartaric,  succinic,  or  acetic  acid,  the  product 
being  saponified  (Arppe,^.  90, 147;  93,157;  Hof- 
mann,  Pr.  10,  589  ;  12,  639),  the  o-nitro-aniline. 
which  is  formed  at  the  same  time,  may  be  re- 
moved by  steam-distillation  (Kiirner).  — 2.  By 
heating  [4:l]C^Hj(N0.,)(0Me)  with  ammonia  at 
200°  (Salkowski,  A.  174,  281).— 3.  By  reduction 
of  p-di-nitro-benzene  (Zincke  a.  Binne,  B.  7, 
871). — 4.  By  heating  /)-chIoro-nitro-benzena 
with  ammonia  (Engelhardt  a.  LatschinotT,  Z. 
1870,  232). — 5.  By  heating  jj-nitrophenol  (6  pts.) 
with  aqueous  NHj  (20  pts.)  at  190^-200°  for 
several  hours ;  the  yield  being  58  p.c.  (Merz  a. 
Riz,  B.  19,  1753). 

Preparation. — 1.  Equal  volumes  of  HNO, 
(S.G.  1'42)  and  H.SOj  are  mixed  and  cooled. 
Acctanilide  is  gradually  added  as  long  as  it  will 
dissolve.    The  cold  solution  is  set  aside  for  half 
I  an  hour,  then  poured  into  water,  and  the  nitro- 
compound crystallised  from  boiling  water.  Tlio 
I  nitro-acetanilide  is  saponified  by  boiling  NaOH, 
and  the  nitraniline  crystallised  from  water  (Mel- 
dola, C.  J.  43,  427).— 2.  1  kilo,  of  acctanilide  is 
slowly  dissolved  in  4  kilos,  of  H  ,S0,,  kept  cool  by 
standing  the  vessel  in  a  stream  of  cold  water, 
i  .590  grms.  of  HNO3  of  S.G.  1-478  (  =  85  p.cl,  or 
the  corresponding  quantity  of  ordinary  HNO, 
(M2)  diluted  with  1200  grins,  of  H,S0,  is  then 
^  very  gradually  run  in,  taking  care  that  the  tcm- 
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perature  does  not  rise  above  20'.  After  standing, 
the  product  is  poured  into  cold  water,  and  the 
yellow  pp.  of  nitracetanilide  which  separates  is 
filtered  off  and  saponified  by  boiling  with  strong 
HCl.  The  yield  is  very  satisfactory  (Nolting  a. 
ColHn,  B.  17,  262;  K.  J.  Friswell.jJriy.  cmn.). 

Properties. — Long  monoclinic  needles  (from 
■water).  May  be  readily  sublimed.  Not  volatile 
with  steam.  Weak  base,  its  salt  being  decom- 
posed by  water.  Does  not  combine  with  chlor- 
inated quinones.  Cyanogen  iodide  at  120°  forms 
(C,H,(NO,).NH),C  [above  300°]  (Hiibner). 

Salts .— B'HCl.— B'^H-PtCl^. 

Formyl  derivative  C,H^(N02)(NHCH0). 
[194°].  Formed  from  formaniUde  and  fuming 
HNO3  at- 17°  (Osborn  a.  Mixter,  Am.  8,  34G). 

Acetyl  derivative  CgH4(N02)(NHAc). 
[207°].  Formed  by  nitrating  acetanilide.  Prisms. 
Gives  2^-Jiitro-phenol  when  boiled  with  cone. 
KOHAq  (Wagner,  .B.  7,  76). 

Benzoyl  derivative  [199°].  Needles. 

Di-nitro-aniline  CsH.N304  i.e. 
C„H3(N0.,).,(NH,)  [6:2:1].  Mol.  w.  183.  [138°]. 
S.  (95  p.c.  alcohol).  -52  at  12°.  Obtained  by 
heating  the  methyl  or  ethyl  ether  of  c-di-nitro- 
phenol  with  aqueous  ammonia  (Salkowski  a. 
Eehs,  B.  7,  370  ;  A.  174,  273).  Yellow  needles. 
Yields  ?«-di-nitro-benzene  on  elimination  of  NH,. 

Acetyl  derivative  C,H3(N0.,).,(NHAcj. 
[197°]. 

Di-nitro-aniline  C,H,(N02).,(NH.,)  [4:2:1]. 
[176°]  (Barr);  [188°]  (Hentsche'l,  J.'pr.  [2]  34, 
427).  S.  (95  p.c.  alcohol)  -76  at  21°  (S.) ;  (88 
p.c.  alcohol)  5-8  (Kudneff,  Z.  1871,  202). 

Formation. — 1.  By  the  action  of  alkalis  on 
di-nitro-phenyl-citraconimide  (Gottlieb,  A.  85, 
17).  —  2.  By  heating  (l,2,4)-chloro-di-nitro- 
benzene  with  alcoholic  ammonia  (Clemm,  J.  pr. 
[2]  1, 145).— 3.  By  heating  [4:2:1]  C,H.,(NO.,).,(OMe) 
with  NH3Aq  at  100°  (Salkowski,  B.  5,  872  ;  6, 
139).— 4.  By  heating  (4,2,l)-di-nitro-phenol  (3  g.) 
with  ammonia  (10  c.c.  of  27  p.c.)  for  16  hours  at 
175°  (Barr,  B.  21,  1542). 

Properties. — Light-yellow  prisms  ;  v.  si.  sol. 
boiling  water.    Does  not  form  salts. 

Reactions. — 1.  Elimination  of  NH,  yields  m- 
di-nitro-benzene. — 2.  Cone.  KOILAq  forms  di- 
nitro-phenol  [114°]  (Willgerodt,  B.  9,  979).— 
3.  Alcoholic  KCy  added  slowly  forms  di-nitro- 
amido-phenol  [225°]  (Lippmann  a.  Fleissner,  AT. 
7,  95). 

Acetyl  derivative  C^H3(N02)2(NHAc). 
[120°].  Formed  by  nitration  of  acetanilide 
(Eudneff,  Z.  1871,  202  ;  Ladenburg,  B.  17,  148). 

Tri-nitro-aniline  C^H^NjOs  i.e. 
C,H2(NO.)3(NH„)  [6:4:2:1].  Picramide.  Mol.  w. 
228.  [188°].  Formed  by  the  action  of  ammonia 
on  (l,2,4,6)-chloro-tri-nitro-benzene  (Pisani,  A. 
92,  826)  or  on  picric  ethers  (Liebermann  a. 
Palm,  B.  8,  278).  Formed  also  by  dissolving 
j3-bromo-aniline  in  cooled  HNO3  (S.G.  1-5)  (Hager, 
B.  18,  2578).  Yellow  plates  with  blue  shimmer 
(from  alcohol)  or  monoclinic  tables  (from  HOAc). 
Tin  and  HCl  reduce  it  to  tri-amido-phenol  (Hepp, 
A.  215,  350).  Nitrous  ether  does  not  attack  it. 
Boiling  potash  yields  picric  acid. 

Combinations.  —  (C6H,N^0,)C,H,.  Yellow 
prisms,  which  separate  from  its  solution  in 
benzene  (Mertens,  B.  11,  843).— B'C-Hg.— 
B'C„H,„.— B'C,H,NH„  [124°]  (Hepp,  Bl.  [2] 
30,4  ^.215,359). 


I      References.  —  Brosio,   Chloro-,  and  IodO" 

NITEO- ANILINE. 

NITEO- ANILINE -SITLPHONIC     ACID  v. 

NiTKO-AMlDO-BENZENE-SXJLPHONIC  ACID. 

NITEO-ANISIC  ACID  v.  Methyl  derivative  of 

:  NiTKO-OST-BENZOIC  ACED. 

I      NITEO-ANISOLE  v.  Methyl  etlier  of  Nitro, 

PHENOL. 

NITRO-ANTHEAQUINONE    C„H;NOj  i.e. 

C,H,<^^>C,H3(N0j)  [2  3].     Mol.    w.  253. 

[220'].  Prepared  by  nitrating  anthraquinone 
dissolved  in  H,SOj  by  HNO3  in  the  cold  (Eoemer, 
B.  15,  1786 ;  Liebermann,  B.  16,  54).  Yellow 
plates  (by  sublimation)  or  prismatic  needles 
(from  HOAc)  ;  sol.  benzene,  aniline,  and  chloro- 
form, si.  sol.  alcohol  and  ether.  On  reduction 
and  treatment  with  nitrous  acid  it  yields  erytho- 
osy-anthraquinone. 

Nitro-anthraquinone  C<iH,<^^Q^C,H3N0. 

[2  4J.  [230°].  Formed  by  boiling  anthraquinone 

for  half  an  hour  with  HNO3  (S.G.  1-5)  (Bottger 
a.  Petersen,  J.  pr.  [2]  6,  367  ;  B.  6,  20  ;  A.  166, 
147).  Formed  also  by  nitration  of  di-bromo- 
anthracene  (Claus  a.  Hertel,  B.  14,978).  Yellow 
needles  (by  sublimation),  insol.  water,  v.  si.  sol. 
ether  and  alcohol,  m.  sol.  benzene  and  HOAc. 
Yields  alizarin  on  fusion  with  potash.  Cone. 
H^SOj  (12  pts.)  at  200°  forms  '  imido-osy-anthra- 
quinone  '  C^sHi^N^Oj,  which  sublimes  in  rose- 
coloured  needles. 

Di-nitro-anthraquinone  CnH^NjOg  i.e. 

[3  ^]c,H3(NO,)<^°>C,H3(NO.,)[.2  g].  Mol.  w. 

'•  298.  [above  300°].  Prepared  by  allowing  anthra- 
j  quinone  (10  g.)  dissolved  in  H-.SOj  mixed  with 
HNO3  (10  g.  of  S.G.  1-48)  to  stand  for  several 
days.  It  is  also  formed  by  nitrating  o-nitro-an- 
thraquinone  (Roemer,  B.  16,  363).  Yellow  crystals 
(by  sublimation),  sol.  nitro-benzene,  si.  sol. 
xylene  and  HOAc,  nearly  insol.  alcohol  and 
ether.  On  reduction  and  treatment  with  nitrous 
acid  ityields  di-oxy-anthraquinone  (anthrarufin). 
On  heating  with  H..SO^  at  200°  it  yields  four 
colouring  matters,  CsHpNjOg,  CjgHi-NjO,,, 
C28H,sNjO;,  and  C2^H,,N30„. 

Di-nitro-anthraquinone  CuH^NjOg.  [256°- 
260°].  Formed  by  boiling  anthraquinone  with 
a  mixture  of  equal  volumes  of  H^SO^  and  HNO3 
(S.G.  1'5),  or  by  boiling  anthracene  with  fuming 
nitric  acid  (Bottger  a.  Petersen,  A.  160, 147  ;  166, 
154).  Minute  monoclinic,  almost  colourless, 
crystals,  insol.  water,  si.  sol.  alcohol,  v.  si.  sol. 
ether.  H.,S04  converts  it  at  200°  into  violet 
'  di-imido-di-oxy-anthraquinone '  CuHsN^O^. 

Di-nitro-anthraquinone  C^HgNjOs.  Fritz- 
sche's  Reagent..  [280°].  Formed,  together  with 
anthraquinone,  by  heating  anthracene  with  di- 
lute nitric  acid  at  90°.  On  crystallisation  from 
alcohol  it  separates  first  (Fritzsche,  N.  Petersb. 
Acad.  Bull.  22, AS  ;  Z.  1869,  114  ;  cf.  Anderson, 
4.  122,  302).  Prepared  by  adding  HNO3  (30g.) 
to  a  solution  of  chrysene  (50  g.)  containing  an- 
thracene in  alcohol  (5,000  c.c),  and  heating  on 
a  water-bath.  The  crystals  of  the  chrysene 
compound  {v.  infra)  which  then  separate  are 
oxidised  by  CrOj  in  HOAc,  which  attacks  the 
chrysene  and  leaves  the  di-nitro-anthraquinone 
(Schmidt,  Jlpr.  [2]  9,  203). 


NITROBENZAMIHOXLM. 


Properties. — Yellow  needles  (from  boiling 
HOAc),  V.  si.  sol.  alcohol  and  ether.  Sublimes  in 
colourless  serrated  plates.  Forms  very  charac- 
teristic compounds  with  aromatic  hydrocarbons. 
IL.SO,  at  200^  forms  C,,H,N.,0„  a  black  powder. 
■  'Combinations.  —  C,  ,H„N,0,,(PhCH:CHPh) : 
'orani,'e-rcd  plates. — C,  |H^N_.6„(C,jH,„) :  violet 
nionoclinic  laminie,  obtained  by  dissolving  di- 
Bitro-aiithraquinono  (!l  pts.)  and  anthracene 
(10  pts.)  in  crude  xylene  (100  pts.). — With 
chryscne:  C||H,;N.,OJC|sH|..).  Slender  red 
needles  [294 si.  sol"  boiling  HOAc. 

NITRO  -  ANTHRAQUINONE  -  CARBOXYLIC 
ACID  C„H,.(),(NO.,).C<.)JI.  I  above  :HH>'.\  Formed 
by  nitration  of  antliraijuiiioue-carboxylic  acid 
(iiiebermann  a.  Glock,  B.  17,  891).  Small 
needles.  Dissolves  in  If. SO,  with  a  violet  colour. 

(a)  NITRO  ANTHRAQUINONE-SULPHONIC 
ACID  C|,lLiNSO,  i.e. 

C„H,<^°>C,H,(N0,)(S03H)  [J  2:3].  [2.55° 

imcor.].  Prepared  by  nitration  of  anthra- 
quinone-sulphonic  acid  with  a  mixtui"e  of 
IINO3  (1-5)  and  H,,SO„  the  (a)-isomeric  acid 
which  is  formed  Eimultancously  remains  dis- 
solved whilst  the  a  tcid  separates  out  (Claus,  B. 
15,  1511;  17,  1276;  Lifschutz,  B.  17,  899;  cf. 
Lieberniann,  B.  16,  55).  Small  white  plates 
(from  dilute  HNO.,)  or  very  fine  silky  needles 
(from  hot  water).  Strong  acid.  On  fusion  with 
KOri  it  gives  alizarin. 

Salts.— A'Na  aq :  long  needles,  sol.  hot 
water,  nearly  insol.  cold  water  and  alcohol. — 
A'K  :  small  needles. — A'NH.,  iaq  :  felted  needles. 
— A'.jCa :  microscopic  needles,  si.  sol.  water. — 
A'._.Ba :  needles. 

Chloride:  [191"  nncor.].  Yellow  concen- 
tric needles.    Nearly  insol.  alcohol  and  other. 

(/3)  -  Nitro  -  anthraquinone  -  sulphonic  acid 
C,,HA.(NO,)(SO,H).  [250°  uncor.].  Crystal- 
Jine  powder.  V.  sol.  water  and  alcohol.  Strong 
acid.  Formed  as  above.  Fusion  with  KOH 
gives  no  alizariu. 

Salts. — K,  Na,  and  NH,  salts  are  extremely 
soluble.  —  A'._,Ba3iaq:  needles. — A'.^Pb  2aq  : 
white  needles  (Clans,  B.  15,  1516). 

Nitro-antliraquinone-(a).di-6ulphoiiic  acid 
[1S2  1.  Formed  by  nitration  of  the  lead  salt 
of  anthraqninone-(a)-di-sulphonio  acid  with 
HNO,  and  H_,SO,  (Claus  a.  Schneider,  B.  16, 
907).  Yellow  prisms.  Sol.  water,  alcohol,  and 
acetic  acid  ;  insol.  ether,  chloroform,  and  ligroin. 

DI-NITRO-ANTHRONE  C|,H,N.A.  [116  ]. 
Formed  as  a  by-product  in  the  preparation  of 
hydroanthraccne-nitrite  by  the  action  of  HNO^ 
on  an  acetic-acid  solution  of  anthracene-di- 
hydrido  (Lieberniann  a.  Landshoff,  B.  14,  472). 
Lisol.  alkalis,  sol.  benzene. 

DI-NITRO-DIANTHRYL      Cj,H,6N.,0j  i.e. 

K0,.Cr^  ^.C.Cjl  3C.N0„. 


[337°]. 


Formed  by  nitration  of  dianthryl  in  acetic  acid 
solution  (Gimbel,  B.  20,  2433).  Yellow  stellate 
needles.  V.  sol.  benzene  and  chloroform,  si. 
sol.  alcohol  and  acetic  acid.  On  reduction  it 
gives  di-amido-dianthryl  [309°].  By  CrOj  and 
acetic  acid  it  is  oxidised  readily  to  anthra- 
quinone. Bromine  forms  C.,,H,jBr.,  [above  300°] 
(Sachsc,  B.  21,  2512). 


NITRO-ARACHIC  ACID  C,„Il3,,(N0,)0 ,. 
[70°].  Formed  by  mixing  araehic  acid  with 
HNO3  and  H,SO,  (Tassinari,  B.  11,  2031).  SI. 
sol.  cold  alcohol,  v.  sol.  ether. 

NITRO-ARBUTIN  v.  Akbutin. 

TETRA-NITRO-AURINE  C,„H,<,(N0.,),03. 
[c.  140°].  Formed  by  nitration  of  aurine  (Aeker- 
mann,  B.  17,  1G25).  Brownish-yellow  micro- 
scopic needles.  V.  sol.  alcohol,  nearly  insol. 
water,  benzene,  chloroform,  and  ether.  Dis- 
solves in  alkalis  with  a  dark-red  colour. 

Salts. — A"Ago:  brown  pp.— A"Ba:  black 
powder. 

Ethijl  ether  A"Et,,:  [c.  105°];  yellow 
crystals,  v.  sol.  alcohol  and  benzene,  insol.  water 
and  carbonated  alkalis. 

NITRO -AZO-  compounds  v.  Azo-  com- 
pounds. 

Nitro-diazo-  compounds  v.  Di-Azo-  com- 
pounds. 

NITRO-AZOXY-  compounds  v.  Azoxy-  com- 
pounds. 

NITRO-BARBITURIC  ACID  O^H^NA  i-e. 

CO<^^t^'qq^CH.NOo.  Diliiuric  acid.  Formed 

by  the  action  of  nitric  acid  on  hydurilic  acid  and 
on  barbituric  acid  (Schlieper,  A.  56,  23  ;  Baeyer, 

A.  127,  211;  130,  140).  Colourless  dimetric 
etHorescent  prisms  (containing  3aq),  v.  sol.  hot 
water  forming  an  intense  yellow  solution,  m. 
sol.  alcohol,  insol.  ether.  Bromine  and  water  at 
100°  decompose  it  into  di-bromo-barbituric  acid 
and  HNO;,.  HIAq  reduces  it  to  amido-barbit- 
uric  acid.  Its  solution  gives  a  white  pp.  with 
ammonium  salts. 

Salts. — The  salts  are  very  stable,  the  acid 
not  being  separated  by  mineral  acids. — 
NHjH.,A"' :  crystalline  pp.,  v.  si.  sol.  cold  water. 
— NaH,A"'2aq:  silky  needles.— KH.,A"'.  Ppd. 
by  adding  HCl  to  a  solution  of  the  acid  in 
potash. — K.^HA'":  yellow  needles,  insol.  alcohol 
and  cone.  KOHAq.  Explodes  when  heated.—- 
BaH,A"'Cl  aq.- Ca(H.A"').,4aq.— Cu(H..A"')26aq. 
— Fe(H..A"').,  8aq.— Fe(H  ,A"')3  9aq.— AgH,A"'aq. 

NITRO-BENZALDOXIM  v.  Oxim  of  Nitro- 

EENZOIC  ALDEHYDE. 

NITRO-BENZAMIDE  v.  Amide  of  Nitko- 

BENZOIC  ACID. 

w-NITRO-BENZAMIDINE 

C,H,(NO,).C(NH).NH.,.  Formed  from  nitro- 
benzoic  imido-etihyl  ether  (Tafel  a.  Enoch,  B. 
23,  1552).  Colourless  mass  (from  ether),  v.  sol. 
water.— B'lICl.    [240°].    Tables,  v.  sol.  water. 

7n-NITR0BENZAMID0XIM  C-H.N^O,  i.e. 
C„H,(N0,).C(NOH).NH,,.  [174°].  Formed  from 
5)i-nitro-benzonitrileandhydroxylamiue(Schi)pff, 

B.  18,  1063).  Orange  needles,  V.  sol.  warm  water. 
ClCO,Et  forms  C,Hj(NO,).C(NH.,).NO.CO,Et 
[153°].    Acetic  anhydride  produces  the  azoxini 

C„H,(NO.,).C<^^j^°^GMe    [109°].  —  B'HCl.  — 

B'..H..PtCl,. 

'  Ethyl  ether  CjH.EtN^O,.  Prisms.— B'HCl. 
Benzyl  ether  C,H,('CH,Ph)N303.  [58°]. 
p-Nitro-benzamidoxim 
G,Hj(N0,).C(NH,).N0H.  [169°].  Formed  from 
j;>nitro-benzonitrilc  and  bydroxylamine  (Weise, 
B.  22,  2418).  Yellow  needles,  sol.  acids  and 
alkalis.  Reduces  Fehling's  solution  and  am- 
moniacal  AgNO,.    M.  sol.  hot  water  and  aloo- 
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hoi.  Can  be  distilled.  With  Ac.O  it  yields 
C„H^(NO,).C^^j^*^^CMe  [144°],  while  aldehyde 

forms      C„H^(N0,).C<^^>CH.CH3  [153°]. 

ClCO,Et  produces  C„H,(NO,).C(NH,).NO.CO,Et 
[109°],  which  on  heating  yields  the  compound 

C^H^(NO,).C^^^>CO  [236°].    Sodium  diazo- 

benzene  sulphonate  produces   the  compound 

C„H,(NO,).C^^j^>C(NH,).C,H,NO,  [151°] 

(Stieglitz,  B.  22,  3157).  COCl.^  reacts  in  benz- 
ene solution,  forming  (C,H^{NOj.C(NHJ.NO).,CO 
[232°].-B'HCl.  [185°]. 

Ethyl  ether  C,H,(NO.,).C(NH,,).NOEt, 
[00°].  Formed  from  the  Na  salt  and  Eti.  With 
nitrous  acid  it  yields  C,H^(NO,).C(O.NO).NOEt. 
[55  ].-B'HCl. 

NITKO-BENZENE  C^H.NO,.  Mol.  w.  123. 
[3°].  (209°)  at  745  mm.  (Briihl,  A.  200,  188). 
S.G.  1-2039  (B.).  S.V.  121-9  (Lossen,  A.  254, 
73);  121-5  (Ramsay).  ^3  =  1-5712.  E^o  =52-04. 
Dispersive  pmuer:  15arbier  a.  Eoux,  C.  B.  108, 
1249).  Formed  by  nitration  of  benzene  (Mit- 
scherlich,  P.  31,  025).  The  rate  of  nitration  has 
been  studied  by  Lothar  Meyer  (B.  22,  18).  In 
small  quantity  by  the  action  of  ozonised  air 
on  a  mixture  of  sulphuric  acid  and  benzene 
(L.  Maquenne,  Bl.  [2]  37,  298).  Formed  also 
by  the  action  of  ppd.  Cu.^0  (l  mol.)  in  the 
cold  upon  an  aqueous  solution  of  diazo-benzene 
nitrite  (1  moL),  obtained  by  slowly  adding  a 
solution  of  15  g.  NaNO.j  in  50  c.c.  of  water  to  a 
mixture  of  9g.  of  aniline,  20  g.  HNO3  (1-4),  and 
50  c.c.  of  water.  When  the  evolution  of  nitrogen 
lias  ceased  the  nitro-benzene  is  distilled  off  with 
steam  ;  the  yield  is  42  p.c.  of  the  tlieoretical 
(Sandmeyer,  B.  20,  1494). 

Preparation. — A  mixture  of  nitric  acid 
(100  pts.)  and  H^SO^  (115  pts.)  is  run  into  benz- 
ene. The  product  is  washed  with  alkali  and 
distilled. 

Properties.— OW,  v.  sol.  alcohol  and  ether. 
Not  attacked  by  chlorine  or  bromine  in  the  cold. 

Reactions  —  1.  For  hromination  ihe  presence 
of  carriers  (FeBr.,  or  FeCl.,)  are  necessary.  Thus 
nitrobenzene  (lOg.)  heated  with  FeBrj  (3g.)  and 
bromine  (4-3  c.c.)  in  sealed  tubes  for  10  hours 
at  105°  gives  65  p.c.  of  the  theoretical  amount 
of  7)i-bromo-nitro-benzene.  When  the  same 
mixture  is  heated  for  30  hours  at  120°  the  pro- 
duct is  tetra-bromo-nitro-benzene  (Scheufelen, 
A.  231,  158).  Bromine  at  250°  forms  C,  H  Br^ 
and  a  little  C^BBx.^  (Kekul6,  A.  137,  109).- 
2.  Chlorine  m  presence  of  FeClj  forms  ?u-chloro- 
nitro-benzene  and  (5,2,l)-di-chloro-nitro-benz- 
ene.  — 3.  Not  attacked  by  boiling  dilute  potash 
or  ammonia.  Boiling  alcoholic  potash  forms 
azoxybenzene. — 4.  Eeadily  reduced  to  aniline. — • 
5.  Chromic  (Kcychloridn  forms  a  powder 
C,,H.,(NO..)(CrO.,Cl)...,  decomposed  by  water  with 
reproduction  of  nitro-benzene  (Henderson  a. 
Campbell,  C.  J.  57,  253 ;  cf.  Etard,  A.  Ch.  [5] 
23,  272). — 6.  Exposed  to  sunlight  in  alcoholic 
solution  it  is  reduced  to  aniline,  aldehyde  being 
formed  (Ciamician  a.  Silber,  B.  19,  2839  ;  G.  16, 
530).— 7.  Cone.  HClAq  at  245°  forms  di-chloro- 
aniline  (Baumhauer,  A.  Suppl.  7,  204). — 8.  Ee- 
duced  in  alcoholic  solution  by  sodium-amalgam 


to  azo-benzene  (Werigo,  A.  135,  176;  Alexijeff, 
Bl.  [2]  1,  324). 

o-Di-nitro-benzene  C,H,(NO.,),  [1:2].  Mol.  w. 
168.  [118-].  S.  (alcohol)  3-8"  at  24-8°;  33  at 
78°.  Formed  in  small  quantity  in  the  prepara- 
tion of  the  7)!-isomeride,  and  purified  by  succes- 
sive crystallisations  from  alcohol  and  HO.\c 
(Einne  a.  Zincke,  B.  7,  869;  Korner,  G.  4,  354; 
Lobry,  R.  T.  C.  2,  239).  Long  colourless  needlea 
(from  hot  water)  or  monoclinic  tables  (from  alco- 
hol) (Bodewig,  J.  1884,  404).  May  be  sublimed. 
Yields  on  reduction  o-nitro-aniline  [71°]  and  0- 
phenylene-diamine  [99°]. 

«i-Di-nitro-benzene  C,H,(NO..)2[l:3].  [90°] 
(Eeissert,  B.  23,  2243).  (297°  cor.)  (Meyer  a. 
Stadler,  B.  17,  2649  note).  S.  (alcohol)  5-9  at 
24-8°.  The  chief  product  of  the  action  of  boil- 
ing fuming  HNO3  on  benzene  or  nitrobenzene 
(Deville,  A.  Ch.  [3]  3,  187  ;  Muspratt  a.  Hof- 
mann,  A.  57,  214).  Formed  also  from  (4,2,1)- 
di-nitro-aniline  by  elimination  of  NH.^  (Eudneff, 
Z.  1871,  203).  Prepared  by  adding  benzene  to 
a  mixture  of  equal  volumes  of  H^SO^  and  fuming 
HNO;,,  and  heating  until  a  sample  of  the  cily 
layer  solidifies  on  cooling.  The  product  is 
poured  into  water,  and  the  solid  crystallised  from 
alcohol  (Korner  ;  Beilstein  a.  Kurbatotf,  A.  170, 
43). 

Properties. —  Colourless  flexible  needles,  v.  e. 
sol.  boiling  alcohol.  Detonates  when  projected 
into  a  red-hot  tube  filled  with  nitrogen  (Berthe- 
lot,  A.  Ch.  [6]  16,  24).  A  mixture  with  KCIO3 
is  a  powerful  explosive  (rackarock). 

Reactions. — 1.  On  reduction  it  yields  m- 
nitro-aniline  [114°]  and  ju-phenylene-diamine 
(Hofmann,  Pr.  11,  518).— 2.  Alcoholic  KCy 
forms  C,H3(N0,)(0Et).CN  (Lobry  de  Bruyn, 
R.  T.  C.  2,  205).— 3.  Alkaline  K,FeCy„  forms 
(4,2,1)-  and  (6,2,l)-di-nitro-phenois  (Hepp,  B. 
13,  2347;  A.  215,  355). 

p-Di-nitro-benzene  C,H,(NO.).,  [1:4].  [172°]. 
Deposited  from  thealcoholic  mother-liquor  from 
which  the  7>i-isomeride  has  crystallised  (Korner). 
Flat  monoclinic  needles,  si.  sol.  cold  alcohol. 
May  be  sublimed.  Yields  p-nitro-aniline  [146°] 
and  _p-phenylene-diamine  [140*^]  on  reduction. 
Forms  a  sparingly  soluble  compound  with  naph- 
thalene. 

■i-Tri-nitro-benzene  C5H3(NO.,)3  [1:2:4], 

[57-5°].  S.G.  ^^1 1-73.  S.  (alcohol)  5-4  at  15-5°; 
S.  (benzene)  141  at  15-5°.  Formed  by  heating 
j!)-di-nitro-benzene  with  a  mixture  of  HNO3  and 
H  .SOj  (Hepp,  A.  215,  362  ;  Lobry  de  Bruyn, 
R'.  T.  C.  9,  190).  Yellow  crystals.  Forms  with 
aniline  a  compound  C,K,(NO.).,CsH,NH,.  [84°]. 

Reactions.  —  1.  NaOMe  in  HOMe  forms 
C  H3(N0..)..(0Me)  [4:2:1]  [88°].— 2.  NaOEt  forms 
cXi(NO")."(OEt)  [4:2:1]  [86°].— 3.  Boiling  aque- 
ous Na^CO,  forms  (4,2,l)-di-nitro-phenol  [112°]. 
4.  Alcoholic  NH.,  forms  di-nitro-aniline  [175°]. 

s-Tri-nitro-benzene  C,H3(NO,)3  [1:3:5].  [122°]. 
Prepared  by  heating  7;^-di-nitro-benzene  (40  g.) 
with  HNO3  (120  g.)  and  fuming  H.SO^  (300  g.) 
for  one  day  at  80°  and  then  for  two  days  at 
120°,  the  yield  being  50  p.c.  (Hepp,  A.  215,347; 
Glaus,  B.  16,  1597).  Trimetric  plates;  a:b:c 
= -954:1: -733,  si.  sol.  cold  alcohol,  v.  e.  sol. 
benzene  (forming  a  compound  with  C^Hj).  Net 
volatile  with  steam.  With  aniline  it  forms 
C^H3(NO._.)3NH,Ph  crystallising  from  benzene  in 
red  plates  [124°].    With  naphthalene  it  forms 
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Cn,(NO,)HC,„H,  [15.r],  and  with  Ji-mcthyl- 
auiline  CJi,(NO,),NMe,Ph  [108°J. 

Reactions. — 1.  Alkaline  K^FeCyg  oxidises  it 
to  picric  acid.— 2.  NaOMe  dissolved  in  HOMe 
(onus,  in  the  cold,  C„H,,(NO.,).,(OMe)  [105°]  (D3 
liniyn,  li.  T.  C.  9,  20S).— 3.  Keduced  by  tin  and 
IIGIAq  to  tri-amido-bcnzcno. 

Ilcfcrcnccs. — Biiomo-,  Culoro-,  Ciilouoiodo- 

Olul  [olHl-NITIM-IlKN/I'Ni;. 

NITRO  BENZENE-AZO-  compounds  v.  Azo- 
COMi'oi'Niis  anil  l.hsA/'i-  roMrofNiis. 

NITRO  BENZENE-AZOXY-   compounds  v. 

Azi'XY-  C^ilIl'lll  NDS. 

DINITRO-BENZENETETRA-CARBOXYLIC 
ACID  (!„(N0,),(C0_11),  Ll;  l:2::!;r.:(;:.  Di-nitw- 
pi/romcllitic acid.  Formed  by  oxidising  di-nitro- 
tri-niethyl-bcnzoic  acid  with  alkaline  KMnO, 
(Xcf,  .1.  2:J7,  111).    Silky  needles  (from  ether). 

Kt  h  i/l  ether  yA,.\'\    [lliO-'J.  Needles. 

NITRO-BENZENE  PHOSPHONIC  ACID 
C„H,{NO„)rO(Un),.      Nitrophosphcni/lic  ac'd. 

S.  98  at  -i-i";  92  at  1)8^  Obtained  by 
nitrating  benzene  phosphonic  acid  (iMichaelis  a. 
Bcnzigor,  B.  8,  1310;  A.  188,  275).  Deliques- 
cent crystals  exploding  above  200°. — BaA"  2aq. — 
Ba(IIA").,2aq.-  CaA"  i aq.— PbA".— Ag  A". 

VI  ■  NITRO  -  BENZENE  -  SULPHINIC  ACID 
C,H,(N(X)SO  H  [1:3].  [95°].  Formed,  together 
with  nitrobenzene  and  N..,  by  boiling  the  com- 
pound C,H,(NOJ.NH.NH.SO,.C„H,(NO,)  with 
baryta-water.  Long  sUky  needles.  V.  e.  sol. 
ether,  si.  sol.  alcohol. 

Salts. — KA' :  small  e.  sol.  prisms. — AgA' : 
long  silky  needles,  si.  sol.  water. — BaA',_,  l^aq: 
yellowish  prisms  (Ijimpricht,  IS.  20,  12J;0). 

p  Nitro-benzene-sulphiaic  acid 
C„H,{N0,,).S0,,H[1:4].  [120^].  Formed  in  the 
same  way  as  the  preceding  acid  from  the  cori'e- 
sponding /)- compound.  Plates.  Less  soluble  in 
ctlicrthan  the  (K-isonieride. — BaA'„aq:  yellowish 
prisms  (Limiirioht,  B.  20,  1211). 

oNITRO-BENZENE  SULPHONIC  ACID 
C,H,(N0,)S(y,H[l;2J.  Formed  in  small  quan- 
tity in  the  nitration  of  benzene  sulphonic  acid 
(Limpricht,  ^.  177,60). — NH,A':  long  needles. 
—  KA' :  si.  sol.  water. — BaA'.^aq  :  v.  e.  sol.  water. 
-PbA'.,3aq. 

Chloride  C  II,(N0,.)S0C1.  [67°]. 

ylwicZc  C, H/(NO,)Sb_NH,.  [180°].  Reduced 

by  III  in  HOAc  it  yields  C,H,<g^>  [193°] 

(Cleve,      20,  15:51). 

Ill  Nitro-benzene  snlphonic  acid 
C,.H,(XO,)(S(),II)  [1:3].  Formed  by  sulphonating 
nitro-bcnzene,  or  by  nitrating  benzene  sulphonic 
acid  (Schmidt,  ^1.  120,  163;  Meyer  a.  Stiiber,  A. 
165,  161;  Eose,  Z.  1871,  224;  Limpricht,  A. 
177,  60).  Formed  also  by  the  action  of  CISO.,11 
on  nitro-benzenc  in  CS,.  (Armstrong,  Z.  1871, 
321;  Limpricht,  B.  18",  2175).  Deliquescent 
laminic.— NH,A'.  Prisms.— KA'.  S.  17  to  19 
at  7°.-NaA'.-BaA'jaq.  S.  (of  BaA'.,)  4  at  21° 
((Joslich,  A.  180.  104) ;  2at  7°  (L.).- CaA'..  2aq. 
S.  (of  Ca.V..)  0  at  6°.— MgA'.,  4aq. -ZnA'.,  3aq.— 
PbA'.,  2aq.    S.  (of  PbA'..)  4  at  10°. 

Chloride  C,,H,(Nd.,).SO.,Cl.  [61°]. 

yl  mitfc  C,;H.(NO.,).Sb.,NH..  [161°].  Reduced 

by  HI  and  TIOAc  to  C,U,<^^^^y  [83°]. 

p  NITRO-BENZEIIE  SuiPHONIC  ACID 
C,Il,(N'0JS03lI  [1:1J.  Formed  in  small  cpiantity 


in  the  nitration  of  benzoic  acid  (Limpricht).— 
NHjA'.  Plates.  S.  8-5  at  7°.— KA'.  Prisms. 
S.  3-7  at  7°.— BaA'.,3aq.  S.  (of  BaA'.,)  4-6  at  6°.— 
CaA'.,2aq.— PbA'.,2aq.  S.  (of  PbA'.,)  11-8  at  5-5°. 
[The  solubilities  of  salts  licro  given  are  the 
weights  dissolved  in  100  c.c.  of  the  solution.] 

Chloride  C„H,(N0.,).S0,,C1.  Oil. 

Amide  C,H,(NO.,).SO.,NH,.  [131°]. 

(a)-Nitro-ben2ene  ?n-disulphonic  acid 
C,II,(N0,)(S03H).,.  Formed,  together  with  thfl 
(l3)-isomeride,  by  nitration  of  benzene  «;-di- 
siilphonic  acid  (ileinzelmann,  A.  188,  160  ;  190, 
222).  Slender  deliquescent  needles  (containing 
.rai]).  --(NH,).,A'':  flatp:isms.  — K.A".  — BaA"4aq. 
—BaA"  5aq.— BaA"  6aq.— Ba.,A''(OH).,  15aq.— 
PbA"  4aq.— Pb.,A"0  2 1 aq.— Ag.,A". 

Chloride  C  H,,(N0,)(S0,C1)...  [96°]. 

A  VI  ide  CJ1,'(N0,)(S0,,NH,,),,.'  [212°]. 

(/3)-Nitro-benzene  jit-disulphonic  acid 
CH,(N0.,)(S0,H).,  [4:1:3].     Formed  as  above. 
Very  hygroscoijic  crystals.    Its  salts  are  more 
soluble  than  thoseof  the(a)-isomeride. — (Nil  J^A". 
— K.,A"iaq  (?).— BaA"  5aq.— PbA"4aq. 

Chloride  C,H,,(N0,)(S0.,C1).,.  Oil. 

Nitro-benzene  disulphonic  acid 
C  n,(N0,)(S0,H),.    Formed  from  nitro-amido- 
bcnzene  disulphonic  acid  by  the  diazo-  reaction 
(Limpricht,  B.  8,  2s9). — PbA"  aq  :  needles. 

Di-nitro-benzene  sulphonic  acid 
C,H.,(SO,H)(NO..).,[l:2:4].  [108°].  Formed  from 
(C,H,(NO,,),)_S„"and  fuming  HNO3  (Willgerodt 
a.  P.  Mohr,  J.  jn:  [2]  34,  117).  Very  hygroscopic 
yellow  prisms  (containing  3aq),  v.  sol.  water,  si. 
sol.  ether,  insol.  benzene.  Not  attacked  by 
fuming  HNO3  at  200°. 

Reactions.— 1.  Aniline  forms,  on  boiling, 
C,H3(N0.,)..(NPhH)  [156°].- 2.  Boiling  alcoholic 
ammonia' forma  CJl3(N0.,).,(NH.,)  [178°].— 3. 
KHS  forms,  in  the  cold,  C„H:,(N0,).,SH.-4. 
Rapidly  decomposed  by  cold  potash,  becoming 
I  di-nitro-phenol  [114°]. 

Salts.  —  KA'.  —  NaA'aq.  —  BaA'.,  aq.  — 
CaA'..  2aq.— ZnA'.,  6aq.-PbA'„  3aq. 

Chloride  C,,H,(S0.,C1)(N6.,)„.  [102°]. 

A  m  idc  C„H,(S0.,NH.,)(N0.,)2.  [154°]. 

Di-nitro-benzene  sulphonic  acid 
C„H,(NO,,),,SO.,H  [3:2:1].  Formed  by  warming 
nitro-benzene  ni-sulphonic  acid  with  H  SO, 
(1  vol.)  and  HNO,  (3  vols.)  (Limpricht,  B.  9, 
554;  Sachse,.4. 188, 143).  Deliquescent  crystals, 
NH.A'.-KA'lAaq.-BaA'.,3aq.— PbA'.3aq. 

O/tZori'rfc  C,H.,(N0.),S0,C1.  [89°]. 

A  in  id  c  C,1I.,(N0.,),S0.,NI"L.  [238°]. 

Di-nitro-benzene  disulphonic  acid 
C.H.,(NO.,)j(SO,H)j.  Formed  by  boiling  nitro- 
benzene 7?i-sulphonic  acid  with  H^SO,  (1  vol.) 
and  fuming  HNO3  (6  vols.)  (Limpricht,  B.  8, 
289).  Crystalline  mass.  Its  chloride  and 
amide  are  crystalline  and  decompose  without 
melting. — K.,A"  aq.  —  Na  A"3aq.  —  BaA"  2aq.  — 
CaA"  aq.— P"bA"3aq.— CuA"3aq. 

Tri-nitro-benzene  sulphonic  acid 
C,H.,(N0,):,S03H.  [185°].  Prepared  by  boiling 
chloro-tri-nitro-phenol  (picryl  chloride)  with 
alcohol  and  dry  NaHSO,  (AVillgercdt,  J.pr.['l] 
32,  117).  Large  crystals  (containing  2aq),  melt- 
ing at  100°  when  hydrated.  Decomposed  by 
alkalis  in  the  cold  into  SO.,  and  picric  acid.— 
XaA'2a(|. 

I       NITRO-BENZENYL-AMIDO  OXIM  v.  Nmio- 
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NITRO-BENZIDI^E. 


NITRO-BENZIDINE    v.    Nitrodi-^j-amido-  1 

DIPHENYL. 

NITilO-BENZIL  C,jH,(NO,)0,.  [142°]. 
Formed  by  nitration  of  benzoin  or  benzil  (Zinln, 
A.  Suppl.  3,  153;  Hausmann,  B.  23,  531) 
Yellow  crystals,  si.  sol.  alcohol. 

(a.)-Dioxim  C^^B.^.'^.p^  [225°].  Formed  by 
heating  nitrobenzil  with  hydroxylamine  hydro- 
chloride at  100°.  Crystalline  body,  v.  si.  sol. 
alcohol. 

{8)-Dioxiin.  [185°].  Formed  by  heating  the 
(a)-isomeride  with  alcohol  at  IGS"  for  several 
hours.  White  needles,  v.  sol.  alcohol.  Like  the 
(o)-isomeride  it  is  split  up  by  cone.  HClAq  at 
100°  into  hydroxylamine  and  nitro-benzil. 

Di-nitro-benzil  C,,H,(NO.,)..0,.  [131°].  S. 
(alcohol)  -73  in  the  cold  ;  2-4  at  78°.  Formed, 
together  with  the  following  isomeride  by  boiling 
benzil  with  fuming  HNO^  (Zagumenny,  J.  B.  4, 
278).    Octahedra  or  moss-like  forms. 

Di-nitro-benzil  [147°].  S.  (alcohol)  -34  in 
the  cold  ;  1-9  at  78°.   Formed  as  above.  Plates. 

Iso-di-nitro-benzil  C|,H,(NO,),0,,.  [205°]. 
S.  (95  p.c.  alcohol)  '012  in  the  cold;  -9  on 
boiling.  Formed  by  oxidation  of  (a)-  or  (7)-di- 
nilro-deoxybenzoin  by  CrO^  in  HOAc  (Golubeff, 
J.  R.  13,  29  ;  B.  17,  531).    Yellow  needles. 

o-NITEO-BENZOIC  ACID  C,H,(N02).C02H 
[1:2].  Mol.  w.  1G7.  [147-7°]  (Reissert,  B.  23, 
2244).  S.  -61  at  16-5°.  Formed  in  small 
quantity  in  the  preparation  of  the  m-  isomeride 
by  nitration  of  benzoic  acid  (Griess,  B.H,  526; 
A.  106,  129  ;  L.  Liebermann,  B.  10,  862;  Widn- 
mann,4.  193,204).  Obtained  also  by  saponifying 
its  nitrile.  Prepared  by  oxidising  o-nitro-cinna- 
mic  acid  with  chromic  acid  mixture  (Beilstein  a. 
Kuhlberg,  A.  163,  134  ;  Widnmann,  B.  8,  393)  or, 
better,  by  oxidising  o-nitro-toluene  (Weith,  B.  7, 
1058;  Widnmann,  A.  193,  225;  Noyes,  B.  10, 
53 ;  Monnet,  Reverdin,  a.  Nolting,  B.  12,  443)  or 
o-nitro-benzyl  chloride  (Nolting,  B.  17,  385). 

Properties.— ^ma\\  triclinic  needles  (from 
water),  v.  sol.  alcohol  and  ether,  v.  si.  sol.  water. 
Has  a  sweet  taste.  Very  slightly  volatile  with 
steam. 

Salts.— BaA'jSaq.  Triclinic  crystals,  v. 
sol.  water. — CaA'j  2aq  :  needles. — PbA'.^aq. — 
AgA'.    Crystals,  v.  sol.  hot  water. 

Ethyl  ether 'Elk'.  [30'].  Triclinic  crystals. 

Chloride  C,H,(N0,).C0C1.  Oil. 

C2/a7ii<ZeC,H,(NO,,).CO.CN.  [54=].  Formed 
from  the  chloride  and  AgCy  at  100°  (Claisen  a. 
Shad  well,  B.  12,  351).    White  prisms. 

Anhydride  (C,H,(NO,).C0)..0.  [185°]. 
Needles  (Bischoff  a.  Rach,  B.  17,  2783). 

Amide  C,H,(NO..).CONH.,.  [176°]  (Bischoff, 

A.  239,  109).  With  KOH  and"  bromine  it  yields 
C,H,(NO.,)(CONHBr)  converted  by  boiling  potash 
into  o-nitro-aniline  (HoogewerU  a.  Van  Dorp, 

B.  T.  C.  8,  173). 
Di-nitro-anilide 

C.  H^(N0,).C0.NHCH,(N0,)2.  [178°].  Formed 
by  nitrating  benzoyl-j«-nitro-aniline  (Schwartz, 
B.  10,  1708). 

Nitrile  CsHj(N02).CN.  o-Nltro-benzonitrile. 
Mol.  w.  148.  [110°].  Obtained  by  heating  the 
amide  with  PjO^  at  100°  (Hiibner  a.  Biirtlein,  B. 
10,  1713).  Formed  also  by  the  action  of  hot 
cuprous  potassium  cyanide  on  o-nitro-diazo- 
benzene  chloride  (Sandmeyer,  B.  18,  1494)  and 
by  treating  the  oxim  of  o-nitro-benzoic  aldehyde 


with  Ac,0  ((Jabriel  a.  Meyer,  B.  14,  2338). 
Needles,  v.  sol.  water  and  alcohol. 

7)i-Nitro-benzoic  acid  C,Hj(NO,).CO.,H  [1:31. 
[141°].  S.  -25  at  10°  ;  lo'  at  100°  (Mulderf; 
•235  at  16'5°  (Beilstein).  Formed  by  nitration 
of  benzoic  acid  (Mulder,  A.  34,  297  ;  Gerland,  A. 
91,  185;  Hiibner,  A.  222,  72).  Formed  also  by 
boiling  nitro-hippuric  acid  with  HClAq  (Ber- 
tagnini,  A.  78,  104  ;  79,  259)  and  by  the  oxida- 
tion of  ??j-nitro-toluene  (Beilstein,  A.  132,  137 ; 
155,  25  ;  163,  136).  Obtained  also  by  the  action 
of  hot  cuprous  potassium  cyanide  solution  upon 
5H-nitro-diazo-benzene  chloride,  and  saponifica- 
tion of  the  crude  nitrile  ;  the  yield  being  72  p.c^ 
(Sandmeyer,  B.  18, 1494). 

Properties.  — Co\onx\e%5  laminfe  (from  water), 
V.  e.  sol.  alcohol  and  ether.  May  be  sublimed. 
Crystallises  in  three  monoclinic  modifications 
(Bodewig,  J.  1879,  677).  Yields  amido-benzoic 
acid  on  reduction  and  azoxybenzoic  acid  on 
heating  with  alcoholic  potash  (Griess,  4.131,92). 

Salts.  —  NHjHA'j.—  NaA'  3aq  :  colourless 
tables. — KA'aq.  Needles.  S.  14  in  the  cold  ; 
200  at  100°  (Sokoloff,  J.  1864,  343).— MgA'.,7aq. 
— CaA'„2aq.  S.  3-3  in  the  cold  ;  5-5  at  100\  — 
Ca(0Bz)A'3aq  (Salkowsky,  B.  10,  1258).— 
Sr  A'.,  2  'jaq.  —  Sr  A'.,  4aq.  —  BaA'„  4aq.  Needles. 
S.  -38  in  the  cold,'5-3  at  100°  (Sokoloff).  S.  (of 
BaAy  -22  at  9°  (Mills,  C.  J.  19,  363).— ZnA'.,5aq. 
—  ZnA'„4aq.  S.  1-6  in  the  cold  7-7  at  100°.— 
CdA'.,4a"q  (Schiff,  A.  104,  326).— PbA'^.- 
MnA'2  4aq.— FeA'3.  — CuA'o  aq. — AgA'. 

Methyl  ether  MeA'.  [70°].  (279°). 
Prisms  (Chancel,  Compt.  Chim.  1849,  179;  A. 
72,  275). 

Ethyl  ether  EtA'.  [43°]  (Tafel  a.  Enoch, 
B.  23,  1551).  (296°).  Monoclinic  prisms.  De- 
composed by  bromine  at  170°-200°  into  nitro- 
benzoic  acid  and  ethylene  bromide  (Naumann, 

A.  133,  202). 
s-Tri-chloro-phenyl    ether  C^HXljA'. 

[132°].  Formed  by  nitrating  the  benzoyl  de- 
rivative of  (6,4,2,l)-tri-chloro-phenol  (Daccomo, 

B.  18,  1165). 

Di-bromo-phenyl  ether  C^HjBrjA'  v. 
vol.  i.  p.  607.. 

Nitro-phenyl  ethers  v.  Nitro-benzoyl  deriva- 
tives of  NiTRO-PHENOLS. 

Chloride  CeH^(NO.,).COCl.  [34°].  (184° at 
50  mm.) ;  (275°-278°).  Prisms  (Cahours,  A.  Gh. 
[3]  23,  339;  Hugh,  B.  7,  1267;  Claisen  a. 
Thompson,  B.  12,  1942). 

Cyanide  C,H^(N02).C0.CN.  (231°  at  145 
mm.).  Formed  from  the  chloride  and  AgCy  (C. 
a.  T.).  Heavy  oil. 

Anhydride  (C,H^(N0J.C0).,0.  SoUd  (Ger- 
hardt,  A.  87,  158). 

Acetic-m-7iitro-benzoic  anhydride 

C.  H,(N0.,).C0.0Ac.  [45°].  Formed  from  the  Ag 
salt  and  AeCl  (L.  Liebermann,  jB.  10,  863; 
Beilstein,  Bn.  2,  786 ;  Greene,  Am.  11,  414). 

Benzoic-m-nitro-benzoic  anhydride 
C^H,(N0.J.C0.0Bz.    Crystalline  (Gerhardt). 

Amide  C,Hj(N0.,).C0NH,.  [142°].  Needles 
(Field,  A.  65,  45 ;  Chancel,  Compf.  Chim.  1849, 
180;  Beilstein,  A.  132,  137;  Schiff,  A.  218, 
185).  Its  alcoholic  solution  mixed  with 
AgNO,  and  NaOH  gives  a  gelatinous  pp.  of 
C^H,(NO,).CO.NHAg  (Tafel  a.  Enoch,  B.  23, 
1550).  With  bromine  and  potash  it  gives  m- 
nitro-aniline  (Hoogewerff  a.  Van  Dorp,  B.  T.  C. 
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8,  173).  With  jn-nitro-benzoyl  chloride  it  is 
converted  into  its  w-nitro-benzoyl  derivative 
[11)5°]  (W.  Schulze,  A.  2r,l,  158). 

Anilida  C,II,(NO,).CONHPh.  [144°]. 
Dates  (Kn^ler  a.  Volkshausen,  B.  8,  34  ; 
Iliibner,  B.  9,  774). 

m-  N  ilro-anilidc 
C.Hj(NO.,).CO.NHC,H,NO.,.      [187°].  Needles 
(from  amyl  alcohol)  (McHugh,  D.  7,  1208). 

Di-nitro-anilide 
CH,(NO,,)CO.NHC„H.,(NO,),,     [1:2:4].  [1G5°]. 
Formed  by  nitration  of  the  benzoyl  derivatives 
of  0-  and  ^)-nitro-anilinc  (Schwartz,  B.  10,  1708. 

;;-2'o;;uJc'C,H^(XO,).CO.XHC  H,Me.[lG2''J. 
Kcedles  (from  alcohol)  (Hiibaer,  A.  210,  335). 

Nilro  -p-toluide 
C,H,(NO,).CO.NH.CJI,Me.NOj  [1:4:2].  [188-5°]. 
Yellow  silky  needles  (from  alcohol).   Formed  by 
nitrating  the  ^^-toluide. 

McsidideCJi ,  (N  0 ,)  .CO.NHC.H  Jle^.  [205°] . 

'Niiro-viesidide 
C,H,(NO,).CO.NHC„II(NO,)Me,,.  [207°].  Formed, 
together  with  the  following,  by  nitrating  the 
mcsidide  (Schack,  B.  10,  1711). 

Di-nitro-vi csid ide 
C„H,(NO„).CO.NIIC.Me,(NO,).,.  [.307°].  Needles. 

Nitr'ilc  C,H,(NOJ.CN.  [117°].  Formed 
by  nitrating  benzonitrile,  or  by  dehydrating  m- 
nitro-benzoic  amide  (Beilstein  a.  Kuhlberg,  A. 
I4(i,  331) ;  Engler,  Z.  [2]  4,  G13  ;  A.  149,  297  ; 
Fricke,  B.  7,  1321).  Formed  also  by  the  action 
of  hot  cuprous  potassium  cyanide  solution  upon 
7U-nitro-diazo-benzene  chloride  (Sandmeyer,  B. 
18,  1494).  Prepared  by  adding  benzonitrile  (10 
inols.)  to KNOj  ( 1 1  mols.)  dissolved  in  H ,80, below 
25°  (SchOplT,  B.  18,  10G3).  Needles  (frmu  water), 
8l.  sol.  wator,  V.  sol.  alcoliol  and  ether. 

p-Nitro-benzoic  acid  C,,H,(XO.,).COJI  [1:4]. 
[238°].  S.  -075  at  10°.  Formed  by  the  action 
of  fuming  HNO3  on  toluene  (Glenard  a.  Bou- 
dault,  A.  48,  344  ;  G.  Fischer,  .4.  127,  137 ;  130, 
128;  Beilstein  a.  Wilbrand,  .4.  12G,  255;  128, 
257),  and  by  oxidising  j)-nitro-toluene  with 
chromic  aciil  (Beilstein  a.  Geitner,  A.  139,  335; 
Kiirner,  Z.  [2]  5,  G3G  ;  Eosenstiehl,  i^.  [2]  5,  701). 
Troduccd  also  by  the  oxidation  of  p-nitro-cinnamic 
acid,  and,  in  small  quantity,  by  the  nitration  of 
benzoic  acid  (Griess,  B.  8,  528  ;  Ladenburg,  B. 
8,  53G).  Obtained  also  by  the  action  of  a  hot 
cuprous  potassium  cyanide  solution  upon^j-nitro- 
diazo-benzene  cliloride,  and  saponitication  of  the 
crude  nitrile  thus  got  (Sandmeyer,  B.  18,  1492). 
Prepared  by  oxidising  p-nitro-toluene  (50  g.)  with 
CrO,  (250  g.)  and  H,SO,  (110  g.)  diluted  with 
water  (450  g.)  (Schlosser  a.  Skraup,  M.  2,  519  ; 
cf.  Michael  a.  Norton,  B.  10,  580). 

Properties. — Yellowish  laniina5  (from  water) 
or  needles  (by  sublimation),  v.  sol.  alcohol  and 
ether.  Less  soluble  in  water  than  the  in-  and 
()-  isomerides.  Keduted  by  tin  and  HCl  to  }}- 
amido-benzoic  acid,  and  by  sodium-amalgam  to 
2'  azo-benzoic  acid. 

Salts. — NH|A.'2aq:  efHorescent  laminte. — 
Na.^' 3aq :  triclinic  crystals  (Biltingcr,  A.  135, 
154).-KA'2aq.  S.  33  in  the  cold  ;  200  at  100° 
(SokololT,  J.  1SG4,  343). — BaA'.,  5aq:  monoclinic 
orvstals  (Bucking  a.  Haushofer,  .4.  193,  212). 
S.  -4  in  the  cold;  125  at  100°.— Ba.\'(OBz) 
(Salkowskv,  B.  9,  2  l).--CaA',  8aij :  eftlorescent 
tables.  S."3  in  the  cold  ;  8-3  at  100 -.—CaA'.,  9aq. 
-CaA^OBz)  3aq   (Salko\\ski,  B.  10,  1258).— 


SrA'(OBz)  aq.— ZnA'.,2aq.  S.  (of  ZnA'.,)  7  at 
17°  (Mills,  C.  J.  19,  3G3)  ;  1-25  at  100°.-PbA'... 

Methyl  ether  Me\'.  [90°]. 

Ethyl  ether  EUV.  [57°]. 

C;Wo?-tfZc  C,Hj(NO,).COCl.  [75°].  (c.  204° 
at  105  mm.).  Slender  needles  (from  ligroin) 
(Gevckolit,  A.  221,  335). 

^mirfe  C,;H4(N0,).C0NH.,.  [198°].  Needles. 
(Beilstein  a.  Eeichenbach,  A.  132,  143).  Treat- 
ment with  bromine  and  KOHAq  converts  it  into 
p-nitro-aniline. 

Anilide  C,H,(NO..).CONHPh.  [204°]  (Leo, 
K.  3,  552). 

Nitrile  C,H^(NO..).CN.  [147°].  Formed 
from  the  amide  and  P.,0.  (Engler,  A.  149,  298  ; 
Fricke,  B.  7,  1321),  or  by  the  action  of  hot  cu- 
prous potassium  cyanide  solution  on  p-nitio- 
'  diazo-benzene  chloride  (Sandmeyer,  I?.  18,  1402). 
Lamin.'c  (from  alcohol),  v.  sol.  hot  alcohol. 

Fourth  and  fifth,  nitro-benzoic  acids  have 
been  described  by  Fittica  {B.  8,  252,  710,  741  ; 

9,  788  ;  10,  481  ;  J.  pr.  ;2]  17,  18.S),  but  their  ex- 
i.itence  has  been  contested  by  other  chemists 
(Leo  Liebermann,  B.  10,  1038  ;  Widmann,  B. 

10,  1159  ;  Claus,  73.  13,  s'jl). 
(4,3,l)-Di-nitro-benzoic   acid  CjEiN^Og  i.e. 

C„H,(NO,)  ,CO.,H  [4:3:1].  [101-].  S.  -073  at  25°. 
Prepared  by  heating  j)-nitro-benzoic  acid  with 
nitric  and  sulphuric  acids  in  sealed  tubes,  and 
separated  from  the  (4,2,1)  isomeride,  simulta- 
neously formed,  by  the  greater  solubility  of  the 
latter  in  water  (Claus  a.  Halberstadt,  B.  13, 
815).  Colourless  crystals.  Sol.  alcohol,  ether, 
and  hot  water,  si.  sol.  cold  water.  Very  bitter 
taste.    Sublimes  undecomposed. 

Salts.  —  A'.JBa  4aq  :  white  crystal';.  — • 
A^Ca3aq:  plates.  The  potassium,  sodium, 
and  ammonium  salts  are  easily  soluble. 

Di-nitro-benzoic     acid  C„H,(XO,),(CO.,H) 
[5:2:1].     [177°].     Formed,  together  Vith  the 
(4,2,1)-  and  (G,2,l)-isomeriilos  by  boiling o-nitro- 
,  benzoic  acid  with  a  mixture  of  fuming  HNO., 
!  (1  pt.)  and  HoSO,  (1  pt.)  for  15  minutes  (Griess, 

B.  7,  1223).  Needles  or  prisms,  si.  sol.  cold 
water,  m.  sol.  hot  water.  The  di-amido-benzoic 
acid,  obtained  by  reduction,  yields  p-phenylene- 
dianiine  on  distillation. —BaA'.,  4aq  :  six-sided 
plates,  si.  sol.  hot  water. 

Di-nitro-benzoic  acidC,H,(XO  ,)  ,CO,H  [4:2:1]. 
[179°].    S.  1-849  at  25'.    Formed  in  the  prepa- 
tion  of  each  of  the  two  preceding  acids  (Griess, 
I  B.  7,  1225 ;  Claus  a.  Halberstadt,  B.  13,  810  ; 

■  Hiibner  a.  Stromeyer,  B.  13,  401  ;  A.  222,  79). 
Obtained  also  by  heating  di-nitro-toluene  with 

;  fuming  HNO.,  at  100°  for  a  fortnight  (Tiemann 

■  a.  .Judson,  B.  3,  223).  White  needles  or  tables. 
May  be  sublimed.  Tastes  bitter.  On  reduction 
with  tin  and  HGlAqit  atonceyields  »i-phenylene- 
diamine. — Ba.\'.,  3aq  :    m.   sol.    cold  water. — 

I  CaA'.,2aq.— MgAVJaq. 

Di-nitro-benzoic  acid  C„H,(NO,).,CO.,H  [0:2:1]. 
[202°].    Formed,  together  with  styphnic  acid 

C,  H(XO,),(OH).,  and  the  (4,2,1)-  and  (5,2,l)-di- 
[  nitro-benzoic  acids,  by  heating  o-nitro-benzoic 

acid  with  HNO3  and  H.SO,  (Griess).  Felted 
needles  (from  boiling  water),  v.  sol.  boiling 
water.  Tastes  intensely  bitter.  Split  up  on  dis- 
tillation into  CO;  and  7)!-di-nitro-benzene.  On 
treatment  with  tin  and  HClAq  it  yields  9;i-phen- 
ylene  diaminc— BaA^2aq :  v.  c.  sol.  cold  water. 
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Di-nitfo-benzoic  acid  C,.H3(N0.,)jC0.,H  [5:3:1]. 
[20i°].  S  1-9  at  100°.  Formed  by  nitiation  of 
benzoic  acid  or  of  »)i-nitro-benzoic  acid  with  a 
mixture  of  HNO3  and  H  SO^  (Cahours,  A.  Ch. 
[3]  25,  30 ,  Voit,  A.  99,  iOO  ;  Tiemann  a.  Jud- 
Eon,  B.  3,  223;  Muretoff,  Z.  [2]  6,  G41 ;  Michler, 

A.  175,  152).  Obtained  also  by  heating  di-nitro- 
toluene  [93°]  with  fuming  HNO3  at  150°,  or  by 
oxidising  it  with  chromic  acid  mixture  (Staedel, 
J3.  14,  902  ;  A.  217,  194 ;  Hubner,  A.  222,  73), 
and  in  small  quantity  by  the  oxidation  of  '  0  '-di- 
nitro-naphthalene  with  dilute  HNO.,  (S.G.  1-15) 
at  150°  (Beilstein  a.  Kurbatow,  B.  13,  355). 

Preparation.— 1.  By  heating  benzoic  acid 
(20  g.)  with  K.SOj  (180  g.)  and  fuming  HNO3  ! 
(50  g.)  for  4  hours  nearly  to  boiling  (Hubner). — 
2.  By  heating  77j-nitro-benzoic  acid  (100  g.)  with 
fuming  nitric  acid  (500  g.)  and  H.,SOj  (600  g.)  for 
12  hours  (H.). 

Properties. — Thin  tables  (from  dilute  HNO,) 
or  monoclinic  crystals  (Henniges,  J.  1882,  902), 
V.  si.  sol.  cold  water,  si.  sol.  dilute  HNO-„  v.  sol. 
alcohol  and  HOAc.  Reduced  by  tin  and  HCl  to 
di-amido-benzoic  acid,  whichyieldswi-phenylene- 
diamine  on  distillation  with  baryta. 

Salts. — NaA'. — KA'. — BaA'.^aq  (Hiibner) : 
ni.  sol.  hot  water.-  BaA'jSaq  (Muretoff). — 
CaA'„  aq.—  MgA'^  8aq.  -  MnA'^  2aq.—  PbA'j  aq.— 
AgA'  :  needles  (from  hot  water). 

Ethijl  ether  Etk\  [94°]  (H.) ;  [91°]  (B.  a. 
K.).    S.  (90  p.c.  alcohol)  -662  at  13°. 

^TOide  C„H3(N0.,).,C0NH.,.  [183°]  (Voit,  ^. 
99,  105);  [177°j  (M.)"."  Plates  (from  water). 

Tri-nitro-benzoic  acid  C,H.(NO,),CO.,H. 
[190'].  Obtained  by  heating  tri-nitro-toluene 
with  fuming  HNO^,  for  a  fortnight  at  100°  (T.  a. 
J.).  Trimetiic  crystals;  a:6-c  = -887:1: -572 
(Friedliinder,  Z.  E.  1,  023).  May  be  sublimed.— 
AgA' :  plates,  si.  sol.  water. 

Rcfc}-ences. -Brouo;   Chloro-,  and  I0D0-, 
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C,H4(N0.,).CH0.  Mol.  w.  151.  [44°]  (G.  a. 
M.) ;  [4C°]  (F.  a.  H.). 

Formation. — 1.  In  small  quantity,  together 
with  the  «i-isomeride,  by  adding  benzoic  alde- 
hyde to  a  mixture  of  HNO3  and  H  .SOj  (Rudolph, 

B.  13,  310;  cf.  Fittica,  B.  10, '1630) —2.  By 
treatment  of  its  oxim  with  chromic  acid  mix- 
ture (Gabriel  a.  Meyer,  B.  14,  829).- 3.  By 
oxidising  o-nitro-cinnamic  acid  with  dilute 
KMnOj  (Friedliinder  a.  Henriques,  B.  14,2801).— 

4.  By  adding  NaNO.,  to  a  cold  solution  of  o-nitro- 
cinnamic  ether  in  fuming  nitric  acid  (F.  a.  H.). — 

5.  In  small  quantity  by  the  action  of  water  on 
the  compound  of  o-nitro-toluene  with  CrO.Cl, 
(Kichter,  B.  19,  1062). 

Preparation. — 50  grms.  of  crude  o-nitro- 
cinnamic  acid  are  suspended  in  2}  litres  of 
water,  neutralised  with  Na-.COs  and  filtered. 
The  clear  solution  is  put  into  a  large  stoppered 
bottle,  1  litre  of  benzene  added,  and  kept  cold 
during  the  reaction  by  the  addition  of  ice. 
1225  c.c.  of  a  6  p.c.  solution  of  KMnO^  is  added 
by  degrees,  shaking  continuously,  in  order  that 
the  nitro-benzaldehyde,  as  it  is  formed,  may  be 
removed  by  the  benzene  from  the  action  of  the 
oxidising  agent.  The  emulsion  which  is  pro- 
duced is  now  treated  with  a  warm  solution  of 
150  grms.  of  sodium  sulphite  and  HCl  added, 
which  dissolves  the  MnO^.    The  benzene  layer, 


which  contains  the  whole  of  the  nitrobenzalde- 
hyde  is  removed,  and  the  latter  obtained  by  dis- 
tilling off  the  benzene.  The  yield  is  50  p.c.  to  60 
p.c.  of  the  theoretical  (Einhorn,  B.  17,  119). 

Properties.  —  Long  yellow  needles  (from 
water),  si.  sol.  water,  v.  sol.  alcohol  and  ether. 
May  be  distilled.  Volatile  with  steam.  With 
NaHSOj  it  forms  a  compound  crystallising  iu 
plates. 

Reactions. — 1.  On  reduction  with  tin  antl 

HOAc  it  yields  anthranil  C^H^-^-^jj^,  the 

lactam  of  o-amido-benzoic  acid  (Friedlander  a. 
Henriques,  B.  15, 2105  ;  cf.  Rudolph,  B.  13,  310). 
Reduced  by  FeSOj  and  NH3  to  amido-benzoic 
aldehyde  (Friedlander,  B.  15,  2572  ;  17,  456).— 
2.  Yields  o-nitro-benzoic  acid  on  oxidation  with 
dilute  aqueous  KMnO^.  It  also  undergoes  this 
oxidation  when  administered  to  dogs  (Sieber  a. 
Smirnoff,  M.  8,  88).— 3.  Cone.  NaOHAq  con- 
verts it  into  o-nitro-benzoic  acid  and  o-nitro- 
benzyl  alcohol. — 4.  NaOAc  and  Ac^O  yield 
o-nitro-cinnamic  acid  by  Perkin's  reaction. — 
5.  On  warming  with  a  dilute  alcoholic  solution 
of  urea  a  compound  C,H^(NO,,).CH(NH.CO.NH.,) , 
[200°]  is  formed  (Liidy,  ili".  10,  295).  When 'a' 
few  drops  of  H.^SOj  are  added  to  an  alcoholic 
solution  of  o-nitro-benzoic  aldehyde  and  urea 
there  is  formed  a  different  compound 
C|„N,Hj,Oj  [170°].— 6.  With  di-methyl-aniline 
it  forms  nitro-tetra-methyl-di-amido-tri-phenyl- 
methane  C„H^(N02).CH(C,H,NMe,),.— 7.  Accto- 
acetic  c/7icr  (2  mols.)  and  NH, form  o-nitro-phenyl- 
di-methyl-pyridine  dihj'dride  dicarboxylic  ether 
[120°]  and  a  compound  C,,,H.,„N,05  [189°],  form- 
ing a  salt  B'HCl,  converted  by  nitrous  acid  into 
an  indifferent  isomeride  [192°]  (Lepetit,  B.  20, 
1338).— 8.  Boiling  cone,  aqueous  KCy  forms 
o-azoxy-benzoic  acid. —  9.  Aldehyde  and  a  little 
baryta-water  forms  C.jH,,N0^  [120°],  converted 
by  further  treatment  with  baryta-water  into 
C  H,(N0,).CH(0H).CH,.CH,0H  [109°],  and  by 
KaOHAq  into  indigo  (Baeyer  a.  Drewson,  B.  15, 
2861). — 10.  Acetone  and  NaOH  forms  o-uitro- 
styryl  methyl  ketone,  which  on  warming  with 
more  alkali  yields  indigo. 

Oxim  C,Hj(N0.J.CH:N0H.  o-Nitro-w- 
nitro^o-toluene.  [96°].  Formed  by  the  action 
of  hydroxylamine  on  the  aldehyde  in  alcoholic 
solution,  or  by  treating  (2,4,l)-nitro-amido- 
phenyl-acetic  acid  with  nitrous  acid  (Gabriel  a. 
Meyer,  B.  14,  826;  15,3057  ;  16,  520).  Slender 
needles  (from  hot  water),  v.  sol.  alcohol  and  ether. 
Tastes  sweet.  Dissolves  in  alkalis.  Cone. 
HClAq  at  160°  decomposes  it  into  o-nitro-benzoio 
acid  and  NH3.  Boiling  with  Ac,0  and  NaOAo 
forms  the  nitrile  of  o-nitro-benzoic  acid. 

Methyl  derivative  of  the  oxim 
C,H,(N02).CH:N0Me.  [58°]. 

Phenyl  hydrazide  C„H^(N0..)CH:N..Hrh. 
[153°]  (P.)  ;  [148°]  (L.).  Formed  by  adding 
phenyl-hydrazine  to  an  alcoholic  solution  of  the 
base  (Pickel,  A.  232,  232;  Liidy,  M.  10,  311). 
Scarlet  needles,  si.  sol.  hot  water,  forming  a 
dark-blue  solution  in  cone.  H.SOj. 

j«-Nitro-benzoic  aldehyde  C„H,(N0.,).CH0. 
[3:1].  [58°].  Obtained  by  dissolving  benzoic 
aldehyde  (1  vol.)  in  a  mixture  of  fuming  HN'Oj 
(1  vol.)  and  H,S0,  (10  vols.)  in  the  cold  (Bcr- 
tagnini,  A.  19,  259;  86,  190;  Lippniann  a. 
Huwliczck,  B,  9, 146  ;  Friedliinder  a.  Henriques, 
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B.  14,  2802;  Ehrlicli,  D.  15,  2010).  Needles 
(from  water),  ra.  sol.  Iiot  water,  v.  sol.  alcohol. 

Reactions. — 1.  Chromic  acid  oxidises  it  to 
»«-nilro  ben/.oic  acid.  -  2.  Tin  and  HOAc  reduce 
it  to  Hi  aiiiido-benzoic  aldehyde.  — 8.  Ammonia 
forms  (C„H,(NO_,)CfI):|N.^,  which  on  heating  with 
aiiiu'ous  KOH  forms  tri-nitro-amarin  CoiH^NjO^. 
4.     Ammonia     and    acetoacclic    ether  form 

C,  ,H,(N0,).C;,NH2Me_(C0,,Et),  [G5°]  (Lepetit,  B. 
20,  1338,2397). — 5.  Sodium  succinate  and  acetic 
anhydride  form  nitro-phenyl-paraconic  acid 
C,li,{N0,).CH.CII{C0,H).CH,.C0.0  (Salomon- 
son,  7J.  T.  C.  0,  1).— G.  When  its  benzene  solu- 
tion is  shaken  with  H.SO,  there  is  formed 
C  H,(NO,).CHPh.,[90''];  w'hile  toluene,  by  similar 
condensaUon,  yields  C„H,(NO,).CH(C;H.),  [85^] 
(Tschacher,  B.  21,  183).— 7.  Phcnyl-acc'tonitrilc 
and  alcoholic  NaOEt  yields  the  nitrile  of  nitro- 
o  phenyl-cinnamic  acid  (Frost,  A.  2.50,  15G). — 
8.  .\fter  administration  to  a  dog  it  is  excreted 
as  in-nitro-lii|)pnric  acid  (Sieber,  M.  8,  8S). 

Combinations.  —  (C,H,NO:,)NH,SO,H  ^aq: 
colourless  prisms.  —  (CjH.NOajNaSOjH  5aq  : 
yellowish  crystalline  scales  (from  hot  water). — 
(C  H,NO,)NPhH,SO,H.,:  needles  (Schiff, -4. 19.5, 
301).— (C,II,NO,j,PHj:  powder,  insol.  alcohol. 
Formed  from  the  aldehyde,  PIIj,  and  HCl 
(Messingcr  a.  Engels,  B.21,  333). 

O-i-MK  C,n,(NO..).CH:X()H.  [119'].  Needles 
(from  water)  (Gabriel,  B.  15,  30G0).  PCI,  yields 
«i-nitro-benzonitrile  (Gabriel,  B.  16,520). 

Iso-oxim.  [118^].  Formed  by  passing 
HCl  into  an  ethereal  solution  of  the  oxim,  and 
decomposing  the  hydrochloride  by  Na,CO.,. 
Needles  (from  ether).  Combines  with  phenyl 
cyanato  in  ctlicrcal  solution  with  formation  of 
C,.H,(NO,).CH.NO.CONl>hH  [75°],  which  readily 
changes  into  an  isomeride  [105°].  By  treatment 
with  NaOMe  and  Mel  it  is  converted  into  a 
mixture  of  two  isomeric  methyl  derivatives 
C.,H, (NO-.). CH:NOMe.  melting  at  G9°  and  at  117^ 
(Goldschniidt  a.  Ernst,  B.  23,  2170).  Mel  acting 
on  its  silver  salt  gives  the  methyl  ether,  melting 
at  G9^.  NaOEt  and  benzyl  chloride  yield  a 
bonzvl  ether  [118^].  Phenvl  cyanate  in  ethereal 
sohit"ion  yields  C„H,(Nb,).CH:NO.CO.NHPh 
[105"^],  crystallising  in  yellow  needles. 

Phcnyl-hydrazidc 
C,H,(NO,).CH:N,HPh.  [121=]  (Pickel,  A.  232, 
232;  Liiiiv,  M.  10,  315).  Orange  tables.  Yields 
an  acetyl  derivative  C|.,H,„(NO,)N.,Ac  [170'] 
(Schroedcr,  B.  17,  2097).  Nitrous  acid  converts  it 
into  (C„lI,(N'0,).CH:N.NPh),NOH,  which  crystal- 
lises in  needles,  forming  a  deei^-bluepp.  in  H^SO^. 

;>-Nitro-benzoic  aldehyde 
C„H,(N0,).CH0[4:1].  [106°]. 

Formation. — 1.  By  boiling'  p-nitro-benzyl 
chloride  (lOpts.)  with  Pb(NO,)..  (14  pts.),  water 
(M  pts.),  and  HNO,  (S.G.  1-3)  (Fischer  a.  Greiff, 
j:.  13,  (570). — 2.  By  oxidising  ;j-nitro-cinnamic 
ether  (Fricdliinder  a.  Henriques,  B.  14,  2803)  or 
a^j-di-nitro-cinnamic  ether  (Fricdliinder  a.  Maly, 
A.  229,  212 ;  cf.  Baeyer,  B.  14,  2317). 

Preparation. — 1.  By  adding  KNOj  to  a  cooled 
solution  of  7)-nitro-cinnamic  acid,  or  its  methyl 
or  ethyl  ether,  in  strong  H.SO^;  the  yield  is 
00  p.c.  to  95p.c.  (Easier,  B.  1G,2714).— 2.  45pts. 
of  chromyl  chloride  (CrOXI._.)  are  slowly  added 
to  20  pts.  p-nitro  toluene,  dissolved  in  80  to 
100  pts.  of  CSj.   After  standing  for  two  days, 


the  pp.  (C„H,(NO,)Cn„Cr,0,Cl,)  is  separated, 
washed  with  CS„  and  treated  with  water.  The 
CS.  is  driven  off  with  steam,  and  the  product  re- 
crystallised  from  water  ;  yield,  GO  p.c.  to  70  p.c. 
of  the  nitro-toluene  (Uichter,  B.  19,  lOGO). 

Properties. — Long  colourless  prisms  (from 
hot  water),  si.  sol.  water  and  ether,  m.  sol.  alco- 
hol. May  be  sublimed.  Volatile  with  steam. 
Forms  with  NaHSOj  a  compound  crystallising 
in  23lates. 

Reactions. — 1.  Chromic  acid  mixture  oxidises 
it  to  p-nitro-benzoic  acid.- 2.  Aniline  forms 
C,H,(NO,).CH:NPh  [93°].- 3.  Dimcthylanilina 
condenses  with  it  to  p-nitro-tetra-metliyl-di-p- 
amido  -  tri  -  phenyl  -  methane.  —  4.  When  ad- 
ministered to  dogs  it  is  excreted  as  p-nitro- 
hippuric  acid. -5.  With  pi-toluidine  and  cone. 
HClAq  it  forms  C„H,(NO.,).CH(C,H,Me.NH.,)j 
[172°]  (Bischler,  B.  20,  3302).— 6.  Ammonia 
and  acctoacelic  ether  form  the  compound 
C,H^(NO,).C>^H,Me,(CO,Et).,  [118°-122°].  - 
7.   Indoxyl  with    HClAq    and  HOAc  forms 

the     indogenide  C„H,<^^^>C:CH.C„H,NO,, 

crystallising  in  red  needles  [273°]. 

Ox-iw  CJI,(NO,)CH:NOH.  [129°].  Reddish- 
yellow  scales  (Gabriel  a.  Herzberg,  B.  16,  200J). 

Iso-oxim  [175°]  (Bohrend,  .4.  263,  349). 

Benzyl  ether  of  the  iso-oxim 

CH,(N0,,).CH<j3<'^'^^).    [118°].     Formed  by 

oxidising  (fl)-benzyl-j;-nitro-benzyl-hydroxyl- 
amine  with  K^FeCyg  (Behrcnd  a.  Kouig,  B.  2.!, 
2750).  Needles  (from  alcohol),  split  up  by  hod 
HClAq  into  p-nitro-benzoic  aldehyde  and  (;3)- 
benzyl-hydroxylamine. 

Phem/l-hydrazide  C,H,(NO.,)CH:N,HPh. 
[125°].  Bed  needles  (Pickel,  A'.  232,  232). 
Forms  a  red  solution  in  cone.  H^SOj  (Liidy,  M. 
10,  315). 

NITROBENZOIC  ANHYDRIDE  v.  Anhydride 
of  NiTiionr.Nzoic  ach>. 

7«-NITE0-BENZ0IC  IMIDO-ETHYL  ETHER 

C„H,„N.O,  ;.<:.  CdI,(NO,).C(N[I).OEt.  Formed 
by  treatment  of  C,H,(NO..).CONHAg  with  EtI, 
followed  by  ethereal  HCl  (Tafel  a.  Enoch,  B. 
23,1550).  Yellow oil.-B'HCl.  White  mass,  v. 
sol.  water  and  alcohol ;  converted  by  hot  water 
into  wi-nitro-bcnzoic  ether. — B'H.CO,.  [132']. 
NITRO-BENZONITRILE  v.  Nitrile  of  Niiuo- 

BENZOIC  ACIIi. 

0-NITRO-BENZOPHENONE  C,.,H„N03  i.e. 
C,H,.C0.C.II,(XO_.).  o-Xilro-di-phenyl-kctone 
[105°].  F'onned  by  oxidation  of  o-nitro-di- 
phenyl-methane  with  CrO^  in  acetic  acid  (Goigy 
a.  Koenigs,  B.  18,  2403).  Colourless  crystals. 

m-Nitro-benzoph5none  C.Hj.CO.CJIi.NOj 
[95°].  F'ormod  by  the  action  of  )»-nitro-benzoyl 
chloride  upon  benzene  in  presence  of  Al.^Clg 
(Geigya.  Koenigs,  jQ.  18,  2401;  c/. Becker,  B.  15, 
2090).    Yellowish  needles. 

2>Nitro-benzophenon9  G„Hj(N0.).C0.C^H3 
[138°].  Formed  by  oxidation  of  p-nitro-di- 
phenyl-methane  with  CrO,  in  acetic  acid  (Basler, 
B.  IG,  2717).  Small  white  plates  or  needles. 
Sol.  benzene,  hot  alcohol,  and  hot  water,  si.  sol. 
cold  water,  cold  alcohol,  ligroin,  and  CS... 

(a)-Di-nitro-benzophenone  (C,-H,(NOJ)  .CO. 
[190°].  Formeil,  together  with  a  larger  quantity 
of  the  (/3)-isomeride,  by  heating  benzophenone 
1  with  fuming  HXOj  at  00°  (Pritorius,  D.  10, 
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1853;  11,  744  ;  StaeJel,  A.  194,  310;  218,  344). 
Formed  also  by  oxidation  of  the  corresponding 
di-nitro-di-phenyl-methane  [183°]  by  CrO^  in 
llOAc  (Staedel  a.  Sauer,  B.  11,  1747).  Long 
needles  (from  HOAc).  Yields  on  reduction  di- 
amido-benzophenone  [172°]. 

(;3)-Di-iiitro-benzoplienone  C.^H^NA-  [149°]. 
Formed  as  above.  Laminre  (from  benzene  or 
HOAc).  Yields  on  reduction  di-amido-benzo- 
phenone  [1G5°]. 

Oxim  (C„H^.NO,),C:NOH :  [207°];  small 
yellow  needles  (from  hot  alcohol). 

Phenyl  hydrazide 
(C,,Hj.N02).,C:N,HC,H, ;   [220°];   red  powder; 
sol.  acetic  acid,  si.  sol.  alcohol,  insol.  water 
(Xliinchmeyer,  B.  20,  510). 

(7)-Di-nitro-benzoplienone  C^HsNjO^.  [190°]. 
Formed  by  oxidation  of  the  di-nitro-di-phenyl- 
niethane  [118°].  Crystals.  Yields  on  reduction 
di-amido-benzophenone  [131°]. 

Tetra-nitro-benzophenoDe  C,3Hu(N02)40. 
[225°].  Formed  by  oxidising  tetra-nitro-di- 
phenyl-methane  (Staedel,  A.  218,  341).  Needles 
(from  HOAc). 

^-NITKO-BENZOYL-ACETIC  ACID  CH.NOj 
i.e.  C,H,(N02).C0.CH,.C0,H.  Nitro-phenyl 
methyl  ketone  carboxylic  acid.  [135°].  Formed 
by  digesting  p-nitro-phenyl-propiolic  ether  with 
H.,SOj  (85  p.c.)  at  35°  till  it  is  completely  soluble 
in  aqueous  NaOH  (Perkin  a.  Bellenot,  B.  17, 
326;  18,  952;  C.  J.  49,  444).  Needles,  v.  sol. 
alcohol  and  ether,  sol.  water.  FeCl,  colours  its 
alcoholic  or  hot  aqueous  solution  reddish-brown. 
On  heating  by  itself  or  with  dilute  acids  or 
alkalis  it  splits  up  into  COj  and  ^j-nitro-aceto- 
phenone. 

Methyl  ether  MeA'.  [107°].  Monoclinic 
crystals ;  v.  sol.  hot  alcohol.  NaOMe  forms 
yellow  crystals  of  C,H^(N02).C0.CHNa.C0  ,Me, 
a  body  from  which  benzyl  chloride  produces 
C„H,(N0.J.C0.CH(C;H.).C02Me  [57°'l. 

Ethyl  ether  EtA'.  [76°].  Monoclinic 
crystals;  a:6:c  =  •358:1:1-238 ;  j8  =  72^  22'.  Its 
alcoholic  solution  is  coloured  brownish-violet  by 
FeClj.  Nitrous  acid  acting  on  its  ethereal  solu- 
tion forms  C,H,(NO.,).CO.C(NOH).CO.,Et  [220°]. 
Yields  C,Hj(NO,).CO.CHNa.CO,Et,  crystallising 
in  orange  needles,  whence  aqueous  AgNOj  forms 
an  explosive  amorphous  Ag  salt.  The  sodium 
salt  is  converted  by  ethyl  iodide  into  the  ether 
C,H,(NOJ.CO.CHEt.CO,Et  [40°]. 

NITKO-BENZOYL-ACETOACETIC  ETHEE  v. 

ACETOACETIC  ETHER. 

0-NITRO-BENZOYL-ACETONE 

C,„H„NOj  i.e.  N0,.C,H,.C0.CH,.C0.CH3  [55°]. 
Got  by  boiling  o-nitro-benzoyl-aeeto-acetic  ether 
with  H.,SO.|  (1  pt.)  and  water  (2  pts.)  for  4  hours 
(Gevekoht,  A.  221,  332).  Crystallised  from  ' 
benzoline.  Insol.  water,  v.  sol.  alcohol  and  ! 
ether.  Gives  with  phenyl-hydrazine  a  compound 
melting  at  120°,  crystallising  from  alcohol  in 
slender  needles,  possibly  nitro-di-phenyl-methyl- 
pyrazole  (Fischer  a.  Biilow,  B.  18,  213G). 

2)-NITK0-BENZ0YL-ANGELIC  ETHER 
C,H,(NO,).CO.CH(C,H,).CO,Et.  [46°].  Formed 
by  the  action  of  allyl  iodide  upon  the  sodio- 
derivative  of  p-nitro-benzoyl-acetic  ether  (Per- 
kin a.  Bellinot,  B.  18,  957).    Colourless  plates. 

(a)-DI-NITRO-BENZOYL-BENZOIC  ACID 
CuH,(NOJ;jO,.    [240°].   Formed  from  benzoyl- 


benzoic  acid,  HNO3,  and  H.,SO,  (Plaskuda,  B. 
7,  988).    Plates.— BaA',  aq.— CaA',  2aq. 

(16)  -Di-nitro-benzoyl-benzoic  acid 
C,H,(N0J.C0.C,H3(N0,).C0,H.  [212°].  Formed 
by  boiling  di-nitro-phenyl-^J-tolyl  ketone  with 
CrOj  and  HOAc  (Plaskuda  a.  Zincke,  B.  7,  984), 
Plates  (from  hot  water). 

0  -  NITRO  -  BENZOYL  -  BENZYL  -  MALONIC 
ETHER  C,H,(NO,).O.C(CR,Ph)(CO,Et),.  [94=]. 
Formed  from  sodium  benzyl-malonic  ether  and 
o-nitro-benzoyl  chloride,  or  from  benz3'l  chlor- 
ide and  sodium  o-nitro-benzoyl-malonic  ether 
(Bischoff  a.  Siebert,  A.  239,  103).  Prisms  (from 
dilute  alcohol).  V.  sol.  ether  and  hot  alcohol, 
si.  sol.  ligroin.  Gives  no  colour  with  FeCl,. 
Alcoholic  KOH  produces  benzyl-malonic  acid 
and  o-nitro-benzoic  acid.  Ammonia  forms 
o-nitro-benzamide  and  benzyl-malonic  ether. 

NITEO-BENZOYL  CHLORIDE  v.  Chloride  of 

NiTKO-BENZOIC  ACID. 

NITRO-BENZOYL  CYANIDE  v.  Cyanide  of 

NiTEO-BENZOIC  ACID. 

NITRO-BENZOYL-FOEMIC  ACID  v.  Nitbo- 

PHENTL-GLYOXYLIC  ACID. 

O-NITRO-BENZOYL-MALONIC  ETHER 

C„H,(NO..).CO.CH(CO.,Et).,.  [54°].  The  sodium- 
derivative  C^Hj(N0.,).C0.CNa(C02Et),  is  formed 
by  the  action  of  NaOEt  on  di-nitro-di-benzoyl- 
malonic  ether,  or  of  o-nitro-benzoyl  chloride 
(1  mol.)  on  di-sodio-malonic  ether  (1  mol.) 
(Bischoff, B.  16,1044;  17,2791;  22,387).  Needles 
or  prisms  (from  alcohol).  FeClj  colours  its 
alcoholic  solution  dark-red.  Bromine  acting  on 
its  sodium  derivative  forms  the  bromo-derivative 
C,H^(N0,).C0.CBr(C0.^t)o  [72°].  On  reduction 
by  zinc-dust  and  HCl  it  yields  (Py.  l,3)-di-oxy- 
quinoliue  (Py.  2) -carboxylic  acid,  and  other 
bodies. 

o-Di-nitro-di-benzoyl-malonic  ether 

(C,H^(NO.,).CO).,C(CO,Et),.  [93°].  Colourless 
tables  or  prisms.  Obtained  by  the  action  of  0- 
nitro-benzoyl  chloride  (2  mols.)  on  di  sodio- 
malonic  ether  (1  mol.)  in  alcoholic  solution.  By 
treatment  with  sodium  ethylate  one  of  the  nitro- 
benzoyl  groups  is  removed  with  formation  of 
sodio-nitro-benzoyl-malonic  ether  and  nitro- 
benzoic  ether.  By  alcoholic  NH3  both  benzoyl 
groups  are  removed  with  production  of  malonic 
ether  and  nitro-benzamide  (2  mols.)  (Bischoff  a. 
Each,  B.  17,  2789). 

wz-NITEO-BENZOYL  PEROXIDE 
(C,H,(N0,).C0),02.  Oil,  ppd.  by  adding  water  to 
a  solution  of  benzoyl  peroxide  in  fuming  HNO3 
(Brodie,  Pr.  12,  655). 

m-p.  NITRO  -  DI  -  BENZOYL  -  SUCCINIC 
ETHER 

tV.  H.(  NO  ,).C0  .CH(CO,,Et).CH(CO^t).CO  .C,H.(NO.,) . 
[180°].  Formed  by  the  action  of  iodine  on  an 
ethereal  solution  of  the  sodium  derivative  of  p- 
nitro-benzoyl-acetic  ether  (Perkin  a.  Bellenot, 
C.  J.  49,  452  ;  B.  18,  953).  Needles.  Forms  an 
amorphous  di-sodium  derivative. 

o-NITRO-BENZYL  ALCOHOL  C.H.NOj  i.e. 
CsH,,(N02).CH,0H.  [74°].  Prepared  by  the  action 
of  aqueous  NaOH  on  o-nitrobenzoic  aldehyde 
(Friedliinder  a.  Henriques,  B.  14,  2804  ;  Gabriel 
a.  Borgmann,  B.  16,  2065 ;  Geigy  a.  Koenigs,  B. 
18,2403).  Yellow  needles,  si.  sol.  water.  Yields 
on  reduction  by  zinc  and  HCl  o-amido-benzyl 
alcohol  [82°].  Chromic  acid  oxidises  it  to  o- 
uitro-beuzoic  acid. 
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nt-Nitro-benzyl  alcohol  C„H,(NO,,).CH,OH. 
(175^-180"  at  '.i  mm.).  Formed  by  heating  m- 
iiitro-bciiKoic  aldehyde  with  alcoholic  potash, 
and  ppg.  hy  water  (Grimaux,  Bl.  [2]  8,  433). 

I'reparalion. — 2  pts.  of  ?«-nitro-benzalde- 
hyde  are  mixed  with  a  cooled  solution  of  1  pt. 
of  KOH  in  G  pts.  of  water.  After  standing  over- 
night the  product  is  extracted  with  ether;  the 
yield  is  nearly  the  theoretical  (Becker,  B.  15, 
2091). 

Oil,  decomposed  by  distillation  under  atmo- 
spheric pressure. 

y,-Nitro-benzyl  alcohol  C„H,(NO.,).CH,OH. 
[1)2  J.  Formed  by  heating  its  acetyl  derivative 
with  aqueous  NH^  at  100-'  (Beilstein  a.  Kuhl- 
berg,  Z.  [2]  3,  467  ;  A.  147,  343).  Formed  also, 
together  with  di-nitro-jj-toluidine,  by  warm- 
ing the  p-nitro-benzyl  ether  of  di-nitro-o-cresol 
with  alcoholic  NH.,  (Staedel,  A.  217,  183). 

Preparation. —  1.  Finely  powdered  f)-nitro- 
benzaldehyde  (1  pt.)  is  added  to  5  or  6  pts.  of 
l.j  p.c.  a(iueous  NaOH,  and  allowed  to  stand  for 
12  hours ;  it  is  then  diluted  with  a  little  water 
and  extracted  with  ether  ;  the  yield  is  80  p.c.  to 
!)0  p.c.  of  the  theoretical.— 2.  20  pts.  of  ^J-nitro- 
bcnzyl-aeetate  (obtained  by  nitration  of  benzyl 
acetate)  in  40  pts.  of  boiling  alcohol  is  treated 
witli  35  i)ts.  of  15  p.c.  aqueous  NaOH,  quickly 
cooled  and  poured  into  200  pts.  of  iced  water, 
and  the  pp.  collected  ;  the  yield  is  about  75  p.c. 
(Easier,  B.  IG,  2715). 

Properties. — Yellowish  needles.  Yields  p- 
nitro-benzoic  acid  on  oxidation.  Concentrated 
nitric  acid  converts  it  into  the  nitrate 
C,H,(NO,).CH.,.O.NO.,  [71°]  (Staedel,  B.  14,  90). 

Acetyl  derivative  C^H|(NO.J.CH.pAc. 
[78°].  Formed  by  dropping  benzyl  acetate 
into  fuming  UNO.,.    Pale-vcUow  needles. 

o-NITRO-BENZYLAMINE  C-H,N.,0„  i.e. 
C,H,{NO,,).CH,,NH.,.  Formed  by  heating  o- 
nitro-benzyl-phthalimide  with  HClAq  at  200° 
(Gabriel,  D.  20,  2228).  Liquid,  v.  sol.  water.— 
B'llCl.    Needles,  V.  sol.  water.— B'.,H„PtCl,  2aq. 

Furmyl  derivative  C-H.AcN.,6,.  [90°]. 
Formed  by  heating  the  hydrochloride  with  dry 
sodium  formate  and  formic  acid  (Gabriel  a. 
.Tansen,  B.  23,  2813).  Crystals.  Yields  quin- 
azoline  diliydride  on  reduction  by  zinc  and  HCl. 

Acetyl  derivative.  [99°].  Needles.  Yields 
on  reduction  C,H,(NH,,).CH.,NHAc  [113-5°]. 

Benzoyl  derivative  [112°].  Needles 
(from  hot  alcohol).  Yields  on  reduction 
C,II,(NH,,).CH.,NHBz  [109°]. 

))(-Nitro-benzyl-amine  C  H,(NO  ,).CH,NH,. 
Formed  by  heating  ?«-nitro-benzyl-plithaliniide 
with  IICL\q  (Gabriel  a.  Hendess,  B.  20,  28G9). 
Formed  also  from  w-nitro-benzyl  chloride  and 
alcoholic  NH,  (Borgmann,  C.  'C.  1885,  450). 
Needles.— B'.,H.,PtCl6 :  plates. 

Acetyl  'dc'rivative  C,,Hj(NO,).CH.NHAc. 
[91'"].    Needles,  sol.  hot  water. 

j)-Nitro-benzyl-amine  C,,H,(NO,).CH.,NH,. 
Prepared  from  ^j-nitro-benzyl  chloride  by  treat- 
ment with  potassium  phthalimide  and  decom- 
position of  the  2J-nitro-benzyl-phthalimide  (Haf- 
iicr,  B.  23,  337).  Strongly  alkaline  oil,  absorb- 
ing C0._.  from  the  air.  Converted  by  nitrous 
acid  into  j)-nitro-benzyl  alcohol.  CS.,  forms 
CJ1,(N0 ,).CII.,NH.CS.n"h,.CH.,.C,H,NO.,"  [193°]. 
-B  HCl:  plates,  m.  sol.  water.— B^'R^PtCl,.— 
B  UNOj :  needles,  si.  sol.  water. 


Acetyl  derivative  C„H,(NO.,).Cn,,NIIAc. 
[133°].  Needles,  sol.  water.  Formed  by  heating 
the  base  with  Ac,,0  and  Na0.\c,  or  by  nitration 
of  the  acetyl  derivative,  of  benzylamine  (Amsel 
a.  Flofmann,  B.  19,  128G). 

Benzoyl  derivative  [15G°].  Needles. 

Di-;)-nitro-di-benzyl-amine  C|,H|.|N,0j  i.e. 
(C„H,(X0.,).CH,),NH.  [93°].  Obtained,  together 
with  the  following  isomeride  and  tri-nitro-tri- 
benzylamine,  by  heating  nitro-benzyl  chloride 
with  aqueousNH,,at  100°  (Strakosch,  B.  G,  105G). 
Yellow  plates  (from  alcohol).— B'HCl.  [212'].— 
!  B'„HJ'tCl,. 

Di-nitro-di-benzyl-amine.  [above  100°]. 
Formed  as  above.-  B  IIGl.  [173°J. 

Tri-o-nitro-tri-benzyl-amine 
(C,H,(NO,).CH,,),N.  [157°].  Formed  almost 
exclusively  by  heating  o-nitro-benzyl  chloride 
with  aqueous  NHj.  Long  yellowish  needles. 
Sol.  benzene,  si.  sol.  alcohol.  Its  salts  are  de- 
composed by  water  (Lcllmann  a.  Stickel,  B.  19, 
1G05). 

Tri-j9-nitro-tri-benzyl-amine 

(C,H,(NO,).Cn,),,N.  [103^1.  Formed  by  heating 
2)-nitro-benzyl  cliloride  with  aijueous  NHj  (Stra- 
kosch).   Needles  (from  HOAc). 

Tri-nitro-benzyl-amine  N(CH.,.C,H,.NO,).,. 
[159°].  Formed  by  nitration  of  tri-benzyl-amine 
with  a  mixture  of  cone.  HNO^  and  cone.  H.SO,. 
Colourless  crystals.  Sol.  hot  acetic  acid,  insol. 
alcohol  and  ether  (Marquardt,  B.  19, 1030). 

o-NITRO-BENZYL-ANILINE 
C,H,(NO,).CH,,.NHC„H,.  Prepared  by  heating 
2  niols.  of  aniline  with  1  mol.  of  o-nitro-bcnzyl 
chloride  in  alcoholic  solution  for  2  hours  on  the 
water-bath.  It  crystallises  in  two  allotropic 
forms,  of  which  the  unstable  form  changes  into 
the  stable  by  fusion  or  by  long  keeping.  The 
unstable  form  crystallises  in  reddish-yellow 
monoclinic  needles,  a:b:c  =  •8585:l:l-15f<7, 
^  =  87°  42'  52"  ;  and  melts  at  [44°].  The  stable 
form  crystallises  in  glistening  brown  triclinio 
prisms,  a:6:c  =  l-G7G4:l:?,a  =  117°,  )3  =  137  40'G", 
7  =  09^38' 44";  it  melts  at  [57°].  V.  sol.  alco- 
hol, ether,  and  benzene,  sparingly  in  petroleum- 
ether.  Eeduced  by  tin  and  HCl  to  CuHi.iNj 
[83°].— B'HCl  3aq :  white  needles,  basified  by 
much  water. 

Acetyl  derivative  C„H , (NO.,).CH.,.NPh Ac, 
[75°]  (Paal  a.  Krecke,  B.  23,  2G37). 

ISenzoyl  derivative 
C,H,(NO,)CHj.NPhBz.  [101°].  Well-formed 
crystals ;  sol.  alcohol,  ether,  and  acetic  acid,  v. 
sol.  chloroform,  si.  sol.  petroleum-ether.  By 
reduction  with  tin  and  HCl  it  is  converted  into 
C„H,(NH,).CH.,NPhBz  [115°]  (Lellmann  a. 
1  Stickel,  B.  19,  1G05;  24,  718;  Soderbaum  a. 
Widman,  B.  23,  2193). 

Formyl  derivative 
C,H,(NO.,)'.CH,,.NC;H;.CHO.      [77°].  Yellow 
i  monoclinic  plates  ;    a:b:c  =  •5-18  : 1  : 1-085  ; 
I  0  =  69°  7'.    Yields  phenyl-quinazoline  diliydride 
1  on  reduction  (Paal  a.  Busch,  B.  22,  2683). 

7)!-Nitro-benzyl-aniline 
C„H,(NO.,)CH,.NHC„H,.    [86°].    From  w-nitro- 
benzyl  chloride  and  aniline  (Borgmann,  C.  C. 
1885,  456).  Orange-re<l  needles. — B'lICl:  plates. 

^)-Nitro-benzyl-aniline 
C,H,(NO„)CH,.NHC„H,.    [68°].    Formed  from 
iJ-nitro-benzyl  chloride  and  aniline  (Strakosch, 
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B.  G,  10C2).  Golden-yellow  needles,  sol.  hot 
alcohol.— B'HCl.  Plates. 

Di-nitro-di-benzyl-aniline 
(C„H,(NO,).CHJ,NC,H,.  [206°],  Formed  in 
small  quantity  as  a  by-product  of  the  action  of 
o-nitro-benzyl  chloride  upon  aniline.  Greenish- 
yellow  needles.  Sparingly  soluble  in  aceticacid 
(Lellmann  a.  Stickel,  B.  19, 1608). 

«j-Nitro-benzyl-aniline  C,H,(NO,).NH.C,H;. 
[107°].  From  m-diazo-nitro-benzene  m-nitro- 
benzyl-anilide  by  heating  with  cone.  HCl  at  100° 
(Meldola  a.  Streatfeild,  C.  J.  51,  114). 

The  Nitrosamine  is  an  oil. 

p-Nitro-benzyl-aniline  C,H,(N02).NH.C,H„ 
[143°].  From  p-iiiazo-nitro-benzene  p-nitro- 
benzyl-anilide  by  heating  with  cone.  HCl  at  100° 
(Meldola  a.  Streatfeild,  C.  J.  51,  113 ;  Meldola 
a.  Salmon,  C.  J.  53,  779).    Golden  scales. 

Nitrosamine  C.H^(NOJ.N(NO).C,H,. 
[108°;. 

Acetyl  derivative  [109°]. 

Benzoyl  derivative 
C„Hj(NO,).NBz.Cn,Ph.    [194'].  Needles. 

|)-Nitro-di-benzyl-aniline 
C„H,(NO,).N(CH,,.C,H,),.  [130°].  Formed  by 
nitration  of  di-benzyl-aniline  dissolved  in  acetic 
acid.  Yellow  needles.  Sol.  hot  alcohol  and 
acetic  acid,  si.  sol.  cold  alcohol,  v.  sol.  ether  and 
benzene  (Matzudaira,  B.  20,  1613). 

NITRO-BENZYL-BENZENE    v.  Niteo-di- 

PHENYL-METHANE. 

Di-7u-nitro-di-benzyl-benzene  CoHieN.^Oj  i.e. 

C,  H,(CH,.C,,H,NO,).,.  [165°].  Formed  by  the 
action  of  H2SO4  on  a  mixture  of  9)i-nitro-di- 
phenyl-methane  and  m-nitro-benzyl  alcohol 
(Becker,  B.  15,  2091). 

Di-^j-nitro-di-benzyl-benzene 
C,H^(NO,).CH,.C,H,.GH,.C„H4(N02).  [c.  146°]. 
Formed  as  a  by-product  in  the  preparation  of 
2)-nitro-di-phenyl-methane  by  the  action  of 
H^.SOj  on  a  mixture  of  ^-nitro-benzyl  alcohol 
and  benzene  (Basler,  B.  16,  2716).  Small  white 
concentric  needles.  Sol.  benzene  and  hot  acetic 
acid,  V.  si.  sol.  other  solvents. 

?»-NITRO-BENZYL  BROMIDE  C-H  Br.N02 
i.e.  C,H,(NO„).CH,Br.  [58°].  Formed  by  heat- 
ing w-nitro-toluene  with  bromine  at  130° 
(Wachendorff,  A.  185,  266). 

p-Nitro-benzyl  bromide  [100°].  Formed 
i'romp-nitro-toluene  and  Br  (W.).  Needles. 

p-NITRO-BENZYl-CARBAMIC  ETHER 
C„H,(NO,).CH,.NH.CO,Et.      [117°]-  Formed 
from  2J-nitro-benzylamine  and  ClCO.Et  (Hafner, 
B.  23,  340).    Silky  needles,  v.  sol.  ether. 

o-NITRO-BENZYL  CHLORIDE  C.H  CINO., 
i.e.  C,H^(N0,).CH,C1.  [49°].  Formed,'  to°gether 
with  the  ^'-isomeride,  by  nitration  of  benzyl 
chloride  in  the  cold  (Beilstein  a.  Geitner,  A.  139, 
337  ;  Abelli,  G.  13,  97  ;  Nolting,  B.  17,  385 ; 
Kumpf  {A.  224,  100).  Formed  also  by  treating 
o-nitro-benzyl  alcohol  with  PCI5  in  the  cold 
(Gabriel  a.  Borgmann,  B.  16,  2066;  Geigy  a. 
Konigs,  B.  18,  2401).  Thick  crystals.  Reduced 
by  SnCl,^  to  0-'  benzylene-imide '  C;H,N,  an 
amorphous  base  (Lellmann  a.  Stickel,  B.  19, 
1611).  Aniline  yields  oily  C,H,(N0,).GH2NHPh 
reduced  by  zinc-dust  in  HOAc  to  the  amido- 
compound  C,Hj(NH,,).OH„.NHPh  [82°]  (Soder- 
baum  a.  Widman,  B.  23,  2193K 

9«-Nitro-benzyl-cliloride  '  C„H4(N0.,).Cn,,Cl. 
1.47°].  (c.  178°  at  35  mm.).  Long  yellow' needles. 


V.  sol.  alcohol,  ether,  and  benzene.    Formed  by 
the  action  of  PCI5  on  the  alcohol  (Gabriel  a. 
Borgmann,  B.  16,  2064). 
p-Nitro-benzyl  chloride 

[4:1]  C,H,(N0.,).CH„C1.  [71°].  Formed  by  treating 
benzyl  chloride  with  HNO3  (S.G.  1-48)  at  -10^ 
(Elbs  a.  Bauer,  J.  pr.  [2]  34,  343  ;  cf.  Beilstein  a. 
Geitner,  A.  139,  337;  Strakosch,  B.  6,  1056; 
Grimaux,  Bl.  [2]  8,  433).  Formed  also  by  passing 
chlorine  into  p-nitro-toluene  at  190°  (Wachen- 
dorff, B.  8,  1101 ;  A.  185,  271).  Crystals. 

Reactions.  —  1.  Ammonium  sulphide  gives 
j)-nitro-benzyl  mercaptan  (Strakosch,  B.  5,  697). 
2.  Alcoholic  potash  Qiwes  an  azo-  derivative  of 
di-nitro-stilbene. — 3.  An  alkaline  solution  of 
SnO  forms  p-dinitro-dihenzyl  (W.  Roser,  A.  238, 
363). — 4.  Chromic  acid  mixture  oxidises  it  to 
^j-nitro-benzoic  acid. —  5.  A  solution  of  SnCl,  in 
HClAq  reduces  it  iop-'  benzylene-imide  '  C,-H,N, 
an  amorphous  base  (L.  a.  S.). 

NITRO-BENZYL  CYANIDE  v.  Nitrile  of 

NlTKO-PHENYL-ACETIC  ACID. 

0  -  NITRO  -  BENZYL  -  ETHYL  -  MALONIC 
ETHER  C,J1,,N0,  i.e. 

C„Hj(N02).CH2.CEt(CO,Et),.  Formed  from  ethyl- 
malonic  ether,  NaOEt,ando-nitro-benzyl  chloride 
(Lellmann  a.  Schleich,  B.  20,  440).  Reduced  by 
zinc  and  HOAc  to  C,,H|,N03  [114°]. 

p-Nitro-benzyl-ethyl-malonic  ether  [52°]. 
Formed  in  like  manner.  Needles. 

o-NITRO-BENZYL  ETEYL  OXIDE 
C,H,(N0,).0.C2H,.    Formed  by  heating  o-nitro- 
benzyl  chloride  with  alcohol  in  a  boiling  brine- 
bath  (Errera,  G.  18,  232).  Oil. 

JK-Nitro-benzyl  ethyl  oxide.  Prepared  by 
heating  7«-nitro-benzyl  chloride  with  alcoholic 
potash  (E.).  Oil,  solidifying  in  a  freezing  mix- 
ture. 

p-Nitro-benzyl  ethyl  oxide  [24°].  Prepared 
by  heating  ^J-nitro-benzyl  chloride  with  alcohol 
(E.).    Trimetric  crystals. 

NITRO-BENZYLIDENE-ACETONE  v.  Niteo- 

STYKTL  METHYL  KETONE. 

NIIRO-BENZYLIDENE-ACETONAMINE  v. 

ACETONAMINE. 

m  -  DI  -  NITRO  -  DI  -  BENZYLIDENE  -  DI  - 
AMIDO-DIPHENYL 

C,H4(NO.,).CH:N.C„H,.C6H,.N:CH.C,H4(NO,). 
Formed  by  heating  op-di-amido-diphenyl  with 
??i-nitro-benzoic  aldehyde  and  alcohol  at  100° 
(Reuland,  B.  22,  3011).  Yellow  crystalline 
powder,  m.  soL  alcohol.  The  isomeric  compound 
from  p-nitro-benzoic  aldehyde  and  o^-di-amido- 
diphenyl  melts  at  208°,  while  that  from  di-^)- 
amido-diphenyl  and  «j-nitro-benzoic  aldehyde 
melts  at  234°  (Schiff  a.  Vanni,  A.  258,  375). 

7W-NITR0.BENZYLIDENE.ANILINE 
C,3H,„N.,0,  i.e.  [3:l]C,H,(N0j.CH:NPh.  [61°]. 
Formed  from  ■)u-nitro-benzoic  aldehyde  and 
aniline  (Lazorenko,  /.  1870,  760).  Needles. 

p-Nitro-benzylidene-aniline 
[4:l]C,Hj(N0,).CH:NPh.     [93°].    Formed  by 
heating  aniline  withp-nitro-benzoic  aldehyde  at 
100°  (Fischer,  B.  14,  2524). 

Di-7)i-nitro-benzylidene-aniline 
[3:ljC,H4(N0,,).CH:N.C„H4(N0,)  [1:3].  [153°]. 
Formed  by  warming  the  alcoholic  solution  of 
Hi-nitro-benzoic  aldehyde  with  m-nitro-aniline 
(Hantzsch,  B.  23,  2775). 

i!2  NITRO-BENZYLIDENE  BROMIDE 
C  H.(N0J.CHBr,[l:3].     [102°].     Formed  by 
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Jipating  w-nitro-tohipne  (1  mol.)  with  bromine 
(•2  niols.)  at  140°  (Wachemlorir,  A.  185,  27«). 
Minute  needles  (from  alcohol). 

j)-Nitro-benzylidene  bromide 
C,,H,(X0,,).CHBr,_,[l:4].  [82°].  Formed  by  heat- 
ing ;7-nitro-tolucno  (1  mol.)  with  bromine  (2 
niols.)  at  140°  (W.).  Needles  or  rectangular 
plates  (from  alcoliol).  By  heating  with  aniline 
it  yields  /j-rosanihne  (Zimmermann  a.  Miiller, 

B.  n,  2030). 
7U-NITR0-BENZYLIDENE  CHLORIDE 

C„nj(NO.,).CHCl,.  [05°].  Formed  from  7)t-nitro- 
benzoic  aldehyde  and  PCI,  (Widmann,  IJ.  Vi, 
070;   Erlich,  B.  15,  2010).    Thin  monoclinic 
platcH  or  needles  (from  alcohol) ;  v.  soL  ether. 
j)-Kitro-benzylidene  chloride 

C,  H,(N0,,).CHC1,,.  [40°].  Formed  from p-nitro- 
ben/.oio  aldehyde  and  PCI,  (Zimmermann  a. 
Miiller,  B.  17,  2037;  18,  007),  and  by  nitration 
of  lien/.ylidene  chloride  (Hiibner  a.  Beute,  B.  G, 
803).  i'risms  (from  alcohol).  Yields  ^j-rosani- 
liue  on  heating  with  aniline. 

o-NITRO-BENZYLIDENE-HYDRAZINE 
(C„II,(NO,).CH),N.,.    [181^].   Formed  from  o-ni- 
trobenzoic  aldehyde  and  hydrazine  salts  (Cur- 
tius  a.  Jay,  J.       [2]  30,  43).    Yellow  needles. 

p-NITRO-BENZYLIDENE-INDOXYL  v.  In- 
dogenidc  of  j;-NtTuo-i!KNZoic  aldkhyde. 

o-NITRO-BENZYLIDENE  MALONIC  ACID 
C,JLNO„  i.e.  [2:1]C„H,(N0,).CH:C(C0,H),. 
[101].  Formed  by  heating  o-nitro-benzoic  alde- 
hyde with  malonic  acid  and  HOAc  at  00°  (Stuart, 
C.J.il,  158;  40,305).  Needles  (from  water), 
V.  sol.  ether,  v.  e.  sol.  ether,  si.  sol.  CHCl,.  With 
IlUr  it  yields  a  yellow  compound  melting  at 
227°.  Boiling  water  decomposes  it  slowly,  form- 
ing o-nitro-benzoic  aldehyde,  malonic  acid,  and 
a  little  o-nitro-cinnamic  acid.  —  BaA"2laq: 
feathery  tufts,  converted  by  warm  water  into 
insoluble  BaA"aq. — Ag  A". 

Etlnjl  cthcrF.tA".  [53°]. 

w-Nitro-benzylidene-malonic  acid 
[3:ljCJIj(K0,).CH:C(C0,H),.  [205"^].  Formed 
from  7;!-nitro-benzoic  aldehyde,  malonic  acid, 
and  HOAc  (Stuart,  C.  J.  47,  155;  40,  301). 
Crystals,  si.  sol.  cold  water  and  ether.  Partially 
decomposed  by  hot  water  into  5)i-nitro-benzoic 
aldehyde  and  malonic  acid.  Split  up  on  fusion 
into  CO.,  and  ?n-nitro-cinnamic  acid  [100°]. 
lilir  forms  C,41<(N0  ,).CHBr.CH(CO,H) ,.  Brom- 
ine combines  with  it.  Yielding  the  dibromide 
C,H,(NO..).CHBr.CBr(Cdjl)„ 

Kthijl  ether  Et_A"."  [73°]. 

^i-Nitro-benzylidene-malonic  acid 
C,11,(N0,,).CH:C(C0.>H).,.  [227°].  Formed  from 
^)-nitro-benzoic  aldehyde,  malonic  acid,  and 
lIOAc  at  00°  (Stuart,  C.  J.  43,  408).  Formed 
also,  together  with  a  small  quantity  of  the  ortho- 
acid  from  benzylidene-malonic  ether  by  nitra- 
tion and  saponitlcation  (Stuart,  C.  J.  47,  155). 
Crystals,  split  up  on  fusion  into  CO..  and  p-nitro- 
cinnamic  acid.  Decomposed  by  hot  water  into 
J)  nitro-benzoic  aldehyde  and  malonic  acid. 
Bromine  forms  C„H,(NO.,).CHBr.CBr(CO.,H)., 
which  gives  off  HBr  at  100°,  leaving  a  residue 
[188°J,  and  is  decomposed  by  water  yielding 
C,H,(NO.,)CH:CBr.CO.H  [208°]. 

FAhyl  ether  ElA".  [93°].  Prisms.  Con- 
verted by  HBr  into  C„H,(NO,)CHBr.CH(CO,H), 
[80°]  (Stuart,  C.  J.  49,  302). 


7n  -  NITRO  -  BENZYLIDENE  DI  -  METHYL 
DISULPHONE  C„11,,NS.() 

[1:3JC„H,(N0,).CH(S0.,CH;).,.  [179°].  Formed 
by  oxidising  7«-nitro-benzylidene-di-thio-di-gly- 
collic  acid  (Bongartz,  B.  21,  487).  Slender 
needles  (from  dilute  IlOAc). 

^-Nitro-benzylidene  di-methyl  disulphone 
[1:4]G„H,(N0,).CH(S0.,CH,)._,.  [248°].  Formed 
l3y  oxidising  ^J-nitro-benzylidene-di-thio-di-gly- 
coUic  acid  with  KMnO^  (B.).  Yellowish  needles 
(from  hot  water). 

NITRO-BENZYLIDENE-PHTHALIDE 
yC  :C(N0.,).C,H, 
C„H„N0,  i.e.  C,h/  \ 
^CO.O 

Preparation. — 10  pts.  of  crude  di-nitro- 
benzyl-phthalide  are  dissolved  in  20  pts.  of  hot 
alcohol,  diluted  with  10  pts.  of  hot  water,  and 
heated  for  half  an  hour  on  the  water-bath  ;  the 
yield  is  40  p.c.  of  theoretical,  but  when  pure 
di-nitro-  compound  is  used,  nearly  100  p.c. 
(Gabriel,  B.  18,  1251,  3471). 

P/ojjcr^/cs.— Glistening  crystals.  Split  up 
on  dry  distillation  into  phenyl  cyanate  and 
phthalic  anhydride.  AlcohoUc  NaOH  converts 
it  into  the  salt  C|,,H,,N05Na., 2.;,aq  which  crystal- 
lises in  colourless  prisms  and  is  decomposed  by 
acids  into  w-nitro-toluene  C„Hj.CH..(NO._.)  and 
plithalic  anhydride.    Iteduced  by  HI  and  P  to 

isobenzylidene-phthalide    CaH,<^^^'^'''  ^ 

[91°]  and  a  compound  C|jH,,NO.^  [257°]  whence 
KOH  and  Mel  yield  two  isomeric  bodies 
C|„H|,N02  melting  at  237°  and  121°  (Gabriel,  B. 
20,  2s(;3). 

NITRO-BENZYLIDENE-PHTHALIMIDINE 

/  C  P=C(N0,).C,H, 
C„H,„N.,03  i.e.  C„HX  >NH 

\co/ 

Phtlialimulyl-nitro-hcmyl.  Formed  together 
with  oxy-nitro-benzyl-phthalimidine  by  leading 
N._,0.|  or  N._,04  into  a  benzene  solution  of  benzal- 
plithalimidine  or  of  deoxybenzoin-o-carboxyl- 
amide  C,H,(C0.NH,).C0.CH,,.C,H5  (Gabriel,  B. 
18,  2439). 

Nitro-benzylidene-phthalimidic  acid 
C,,H,„N.,0^  i.e.  C,H,(C0iI).C(NH.,):C(N0,).C,H5 
[145°-150°].  Formed  by  dissolving  nitro-benzyl- 
idene-phthalimidine  in  hot  dilute  NaOH  and 
precipitating  witli  an  acid  (Gabriel,  iJ.  18,  2440). 
Acetyl  chloride  reconverts  it  into  the  anhydride. 
Nitrous  acid  passed  into  the  solution  in  benzene 
converts  it  into  nitro-benzylidene-phthalide. 

Salts. — A'Ag  :  microcrystalline  powder. — 
A'.J3a7aq  :  long  yellow  needles  or  short  prisms. 

E  thy  I  et  h  c  r  A'Kt  :  [155°] ;  yellow  crystals. 

Nitro-iso-benzylidene-phthalimidine  v. 
{Py.  l:4:2)-XiTno-oxY-pHENVL-isooriNOLixE. 

NITRO  -BENZYLIDENE  -DI  -  THIO-DI-GLY- 
COLLIC  ACID  C,,H,,NS  0,  i.e. 
C„H,(N0,).CH(S.CH,.Cd,H).,.  The  o-,  vi-,  and 
varieties  of  this  acid  are  formed  by  the  action 
of  thioglycollic  acid  on  the  three  nitro-benzoio 
aldehydes  (Bongartz,  B.  21,  470). 

o-Acid  [123°].    Needles  (from  HOAc). 

7)t-Acid  [130°].    Needles  (from  dil.  HOAc). 

p-Acid  [102°].    Needles  (from  dil.  HOAc). 

o-NITRO-BENZYLIDENE  DI-TJREA 
C,,H,,N,0,     i.e.  C,H^(NO.,).CH(XII.CO.NH,.).,. 
[200°].    Formed  by  warming  an  alcoholic  sohi. 
tion  of  urea  with  o-uitro-bonzoic  aldehyde  (Schilf, 
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A.  251,  186  ;  Liidy,  IL  10,  301).  Needles  (con- 
taining aq),  si.  sol.  water  and  alcohol. 

o-NITKO-BENZYL  IODIDE  C„H,(NO,).CH,I 
r75°].  Formed  from  o-nitro-benzyl  chloride, 
kl,  and  alcohol  (Kumpf,  A.  224,  103).  Plates. 

p-Nitro-benzyliodide  C„Hj(NO,).CHJ.  [127°]. 
Formed  in  like  manner.  Needles. 

^j-NITRO-BENZYL-MALONIC  ACID 
C,H,(N0,).CH.,.CH(C0,H)2.  Formed  by  saponi- 
fication of  the  ether  which  is  obtained  in  small 
quantity,  together  with  di-nitro-di-benzyl- 
malonic  ether,  by  the  action  of  _2J-nitro-benzyl 
chloride  upon  sodio-malonic  ether  (Lellmann  a. 
Schleich,  B.  20,  434).  Yellow  powder.  Car- 
bonises at  240°  without  melting.  CaA"  and 
BaA"  :  yellow  pps. 

Ethyl  ether  Et.A" :  [63°];  yellowish 
prisms  ;  sol.  ordinary  solvents. 

Di-o-nitro-di-benzyl-malonic  ether 
(C,H,(NO,).CH,,),-.C(CO,Et),.  [97"].  Obtained 
by  the  action  of  o-nitro-benzyl  chloride  upon 
sodio-malonic  ether.  Yellow  crystals.  Sol. 
alcohol  and  ether  (Lellmann  a.  Schleich,  H.  20, 
438). 

Di-^-nitro-di-benzyl-malonic  ether 

(C  H^(NO„).CH2)2:C(CO,Et),,.  [170°].  Formed  by 
the  action  of  jp-nitro-benzyl  chloride  upon  sodio- 
malonic  ether.  Colourless  silky  needles.  Sol. 
acetic  acid,  si.  sol.  alcohol,  and  chloroform. 

^-NITKO-BENZYL  MERCAPTAN  C.H.NSO., 
i.e.  C,H,(NO,,).CH,SH.  [140  ].  Formed '  from 
25-nitro-benzyl  chloride  and  alcoholic  ammonium 
sulphide  (Strakosoh,  B.  5,  698).  Laminaj. 

TRI-NITRO-BENZYL-MESITYLENE 
C|,.H,5(N0,).,.    [185°].    Formed  by  nitration  of 
benzyl-mesitylene  at  0°  (Louise,  A.  Gh.  [6]  G, 
182).    Prisms  (from  alcohol-chloroform). 

TRI-NITRO-BENZYL  METHYL  KETONE 
C,H.,(NO,)3CH,.CO.CH3.  [89°].  Obtained  by 
boiling  tri-nitro-phenyl-acetoacetic  ether  (10  g.) 
dissolved  in  HOAo  (100 g.)  withH  .SOj  (20  g.)  and 
water  (30  g.)  for  8  hours  (Dittrich,  B.  23,  2723). 
Long  yellowish-white  needles,  sol.  alkalis. 

Phcnyl-liydrazide  C,.^^^^fi^.  [125°]. 

NITRO-p-BENZYL-PHENOL  C^H.iNO,  i.e. 
Ph.CH„.C,H,(NO.,)OH  [1:3:4].  [75°].  From 
benzyl-phenol  and  HNO,,  (S.G.  1-4).  Prisms. 
Volatile  with  steam. — KA' :  brick-red  needles 
(Rennie,  C.  J.  41,  221). 

Di-nitro-p-benzyl-phenol 
Ph.CH,.C,H,(NO,),OH  [1:3:5?:4].  [88°].  From 
the  above,  HOAc,  and  llNOj.  Formed  also  by 
the  action  of  HNO3  on p-benzyl -phenol  sulphonic 
acid  (Eennie,  C.  J.  49,  408).  Oxidised  by  CrO, 
it  gives  benzoic  acid. — KA' ;  orange  needles. — 
BaA'o. 

Di-nitro-o-benzyl-phenol  [82°].  Obtained  by 
warming  o-benzyl-phenol  sulphonic  acid  with 
dilute  HNOj  (Rennie). —  KA'aq.— BaA'^. 

Trl  -  nitro  -  benzyl  -  phenol  C,3H,(N02),,OH. 
[148°].  Got  by  dissolving  potassic  benzyl-phenol 
sulphonic  acid  in  HNO3  (S.G.  1-4)  and  evaporating 
(Rennie,  C.  J.  41,  36,  223).  Silky  pale-yellow 
needles.  Yields  p-nitro-benzoie  acid  on  oxida- 
tion with  chromic  acidmixture. — C|3H,(N0.,)  ,0K. 

NITRO  -  p  -  BENZYL  -  PHENOL  SULPHONIC 
ACID  '<C;H,.C„H,(0H)(N0,)S03H.— KA'.  Formed 
by  action  of  HNO3  (S.G.  1-2)  and  potassic  benzyl- 
phenol  sulphonate  (Rennie,  C.  J.  il,  35). 

Nitro  -  o  -  benzyl  -  phenol  sulphonic  acid, 
formed  in  like  manner.— KA :  yellow  scales. 


DI-NITRO  BENZYL-PHTHALIDE  C„n,„N,0, 
,C(N0J.CH(N0,).C,H5 
i.e.  C,HX    \  (?).  [113°]. 

\co.o 

Formed  by  passing  nitrous  acid  gas  into  a  solu- 
tion of  benzylidene-phthalide  in  benzene  (Gabriel, 

B.  18,  1251).  Colourless  crystals.  Readily  con- 
verted into  nitro-benzvlidene-phthalide  (g.  v.). 

o-NITBO-BENZYL-PHTHALIMIDE 

C,  H,<;^°>N.CH,.C,H,(NO,)  [1:2].  [219°]. 

Formed  from  potassium  phthalimide  and  o-nitro- 
benzyl  chloride  at  100°-130°  (Gabriel,  B.  20, 
2227).  Prisms. 

m-Nitro-benzyl-phthalimide.  [155°].  Formed 
in  like  manner.  Needles. 

p-Nitro-benzyl-phthalimide.  [175°]  (S.) ; 
[172°]  (Hafner,  C.  C.  1889,  671).  Prisms  (from 
HOAc)  (Salkowski,  B.  22,  2142). 

p-NITRO-BENZYL-PlPERIDEIN 
C,H,(NO,).CH,.NC,H,.  [35°-40°].  Formed  by 
dissolving  its  polymeride  in  HClAq  and  ppg.  by 
ammonia  (Lellmann  a.  Schwaderer,  B.  22, 1333). 
Readily  polymerises  to  (C„H,(NO,).CH,.NC^Hjj 
[120'5°],  which  is  also  obtained  by  treating  di- 
piperidein  with  p-nitro-benzyl  chloride  and 
NaOHAq. 

NI  rRO-BENZ  YL-PIPERIDINE 
C,Hj(NO,).CH.,NC,H,„.  The  o-,  m-,  and  p- 
isomerides  are  formed  by  the  action  of  o-,  m-, 
and  p-  nitro-benzyl  chloride  on  piperidine  in  hot 
alcoholic  solution  (Lellmann  a.  Pekrun,  A. 
259,  40). 

o-Isomeride.  Oil.  Reduced  by  SnCL  to  o- 
amido-benzyl-piperidine  [82-5°].  —  B'HCl.  — 
B',H,PtCl,. 

7«-Isomeride.  Oil.  Eeduced  by  SnCL,  to  ni- 
amido-benzyl-piperidine  [112°]. — B'HCl. 

p-Isomeride.    [34°].    B'HCL— B'^H.PtCl,. 

NITRO  -  BENZYL  -  QUINOLINE  TETRA- 
HYDRIDE  C,H,(NO,,).CH,Na,H,„.  The  three 
isomerides  are  formed  by  heating  o-,  m-,  and 
nitro-benzyl  chloride  (1  mol.)  with  quinoline 
tetrahydride  (2  mols.)  in  hot  alcoholic  solution 
(Lellmann  a.  Pekrun,  A.  259,  50). 

o-Isomeride.  [111°].  Brownish-red  tables.— 
B'jH^PtClj :  yellow  amorphous  pp. 

«j-Isomeride.  [99°].  Red  prisms ;  reduced 
by  SnCL,  to  m-amido-benzyl-quinoline  tetra- 
hydride [82°]. 

p  -  Isomeride.  [102°].  Red  prisms.  — 
B'„H.,PtCl„. 

"  NITRO-BENZYL  SELENOCYANIDE 
C»H,N,,SeOj  i.e.  C„H,(NO,).CH,SeCN.  [122-5°]. 
Formed  by  nitration  of  benzyl  selenocyanide  at 
-4°  (C.  L.  Jackson.  B.  8,  321;  A.  179,  16). 
Needles  (from  alcohol). 

O-NITRO-BENZYL  SULPHIDE 
(C„Hj(NO,).CH,),S.  [124°].  Formed,  together 
with  a  little  of  the  disulphide,  by  passing  NH3 
and  H.  S  into  an  alcoholic  solution  of  o-nitro- 
benzyf  chloride  (Jahoda,  ill.  10,  880).  White 
plates.  Yields  on  oxidation  by  HNO3  the  sulph- 
oxide  (C  H,(NO,).Cn.,),SO  [163°]  and  the  sulph- 
one  (C„H^(N0,).CH,),S02  [200°]. 

o-Nitro-benzyl  disulphide 
(C,Hj(NO,).CH,),S,.  [47°].  Formed  as  above  (J.). 

jp-Nitro-benzyl  disulphide  [89°].  Yellow 
crystals  (Strakosch,  B.  5,  698). 

p  NITRO-BENZYL  SULPHOCYANIDE 
C,Hj(NO,).CH,.SCN.     Formed    from  p-niUo- 
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benzyl  clilnride  and  alcoholic  potassium  sulpho- 
cyanidn  (Hern-y,  Jl.  2,  (j'iS).    Small  needles. 

p  NITRO  -  BENZYL  -  DI  -  THIO  -  CARB  AMIC 
ACID  NO,.C,H,.CH,,.NII.CS.SH.  The  p-nitro- 
benzyl-aniraonium  salt  [I'.KH'^]  of  this  acid  is 
formed  by  treating  2^""'''''0'l"5"^yl^iniine  with 
CS..  in  ellii  r  (Ilafnor,  J?.  2S,  H.'ill). 

■DI-;;-NITR0-DI-BENZYL-THI0-UREA 
C.S(Nll.CiI,,.C„II,.NO,).,.     [202^^].     Formed  by 
boiling    ;j  -  nitro  -  benzyl  -  ammonium  /)-nitro- 
beiizyl-di-thio-carbaniato  with  IlgO  and  alcohol 
(Haf'nor,      2:t,  3  10).    Needles,  si.  sol.  alcohol. 

o-NITRO-BENZYL-p-TOLUIDINE 
C„H,(N0,,).CIl2.NII.C„H,Me.  [72^].  Obtained  by 
heating  4  pts.  of  ji)-toluidine  with  i  pt.  of  o- 
nitro-bcnzyl  chloride  for  A  hr.  on  the  water-bath. 
Yellow  crystals.    V.  sol.  most  ordinary  solvents. 

Salts.  —  ]5'HC1 :  colourless  needles.  — 
B'iI,l'tCl„»  :  sparingly  soluble  pp.— B'.^^^SO,"  : 
tbin  glistening  plates. 

Acetyl  derivative 
CJI,(NO.!).CIL.NAcC,HjMe :  [05°];  stout  crys- 
tals;  on    reduction  with    tin   and   IICl  it  is 
converted  into  n-amido-bcnzyl-toluidine.  [79°]. 
(LcUmann  a.  Stickel,  B.  ID.'lOO'J;  21,  71.S). 

Formyl  derivative  [79°].  Formed  by 
heating  a  solution  of  formyl-2)-toluidine  in 
benzene  with  sodium  till  dissolved,  and  then 
adding  ;)-nitro-benzyl  chloride  (Paal  a.  Busch, 
B.  22,  2IV.).^).  Needles. 

o-Nitro  benzyl-o-toluidine.  Formyl  deri- 
vative C„H,(XO,,).CII,.N(C,H,).CHO.  [70°]. 
Formed  from  o-nitro-benzyl  chloride  and  sodium 
formyl-o-toluidino  (Paal  a.  Busch,  B.  22,  2701). 
Yellow  needles  grouped  in  spherules. 

;)-NITRO-BENZYL-UREA  C„H„N303  i.e. 
NH,.GO.NlI.Cn,.C,H,NO,.  [197°].  Formed  by 
lioating  p-nitro-benzylaminc  hydrochloride  witla 
silver  eyauiito  at  I'OO^  (llafner,  B.  23,  .339). 
I'ule  vellow  needles,  v.  sol.  lR)Ac  andalcohol. 

DI  /)-NITRO-DI-BENZYL  UREA 
CO(NII.C(I,.C„H,NO,,),,.  [234°].  Formed  by 
boiling  the  corresponding  thio-urea  with  HgO ; 
or  by  adding  a  solution  of  COCi,_.  in  benzene  to 
one  of  p-nitro-benzylamine  in  ether  (Hafner,  B. 
23,  310).    Silvery  needles  (from  HOAc). 

NITRO  BROMO-  compounds  v.  Bromo-niteo- 

COMPOUNDS. 

NITRO  BRUCINE  v.  Biiucine. 

a>-NITRO-)i-BUTANE  C,II„NO.,  i.e. 
CH3.CH,.CH  ,.CH,,.N0,.  (152°  cor.)".  S.G.2-9945. 
Formed  from  n-butyl  iodide  and  AgNO.,  (Ziiblin, 
B.  10,  2083  ;  Pribram  a.  Handl,  M'.2,  050).  Ee- 
duced  by  tin  and  HCl  to  butylamine.  HClAq  at 
110''  forms  hvdroxylamine  and  «-butyric  acid. 

;8-Nitro-butane  CH,.CH,.CH(NO,,).CII,,. 
(138-).    Formed  from  si'C-butyl  iodide  (120  pts.) 
and  silver  nitrite  (150  pts.)  (V.  Meyer  a.  Locher, 
B.  7,  1.500;  A.  180,  134).    Formed  also  from 
ClI,,.CHi;rNO..  and  ZnKt,.  (Bevad,  J.  R.  20,  125). 

a.-Nitro-isobutane  (CH,),,CH.CH.,NO,,.  (137°- 
111').  S.d.  -  1-00S3.  Formed  from  scc-isobutyl 
iodide  and  AgNO,  (Dcniole,  B.  7,  709,  790 ;  A. 
175,142;  P.  a.  H.).  Unlike  t.)-nitro-^^-bulane, 
it  does  not  give  a  crystalline  pp.  with  NaOEt, 
although  it  dissolves  in  alkalis. 

Nitro-/iv<-butane  (CH,).,CNO,.  (110°- 130''). 
Formed,  in  small  (pumtity,  together  with  tert- 
butyl  nitrite,  by  the  action  of  AgNO,  on  tcrt- 
butyl  iodide  (T.scherniak,  A.  180.  1.55).  Oil, 
smelling  like  peppermint.    Does  not  dissolve  in 
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alkalis.  May  be  reduced  to  fcrt-butylaniine  (rf. 
V.  IMeyer,  A.  241,  222). 

Di-nitro-butane  C|H„N,0|.  Formed  from 
bromo-oi-nitro-H- butane,  a(iueous  KNO.,  and 
dilute  H.,SO^  (Ziiblin,  B.  10,  2085).  Oil,  decom- 
posed at  190°  by  distillation.  —  KG JLN  .O, : 
golden  scales,  sol.  water  and  alcohol.  — 
AgC,II,N.,04:  yellow  scales  with  blue  rellex. 

Di-nitro-butane  C,n,(NO,,),.     (197°).  S.G. 

1-205.  Formed  by  the  action  of  UNO,,  on  di- 
isoamyl  ketone  or  on  proiiyl-acetoacetic  ether 
(Chancel,  C.  R.  94,  399  ;  90,  1400).  Heavy  oil, 
forming  crystalline  K  and  Ag  salts.  Decom- 
130sed  on  distillation. 

Di-(/8)-nitro-butane  CH,.CH,.C(N0,),,.CH3, 
(199°  cor.).  Formed  by  oxidising  butyl-i^-nitrole 
with  nitric  acid  (V.  Meyer,  B.  9,  701),  or  by 
boiling  isovaleric  acid  with  UNO.,  (Bredt,  B.  15, 
2324).  Oil,  not  soluble  in  alkalis.  Tin  and 
HGl  convert  it  into  hydroxylamine  and  methyl 
ethyl  ketone. 

Di-nitro-isobutane  (CH3),,CH.CH(N0,).,. 
Formed  from  bronio-nitro-isobutane,  KN(),„  and 
dilute  IPSO.,  (Z.).  Oil.  —  KG,H,(NO,0,.  — 
AgC^H.(Nb„)., ',aq. 

DI-NITRO-ISOBUTYL-ANILINE  C,„H,,N,0| 
i.e.  CjH,jNH.C„lL,(NO,),.  [so  J.  Formed  from 
bromo-«i-di-nitro-benzene  and  isobutylamino 
(Romburgh,  R.  T.  C.  4,  192).    Yellow  needles. 

Tri-nitro-isobutyl-aniline 
C„H,(NO,),NHG,H,.      [95^].      Formed  from 
chloro-tri-nitro-benzenc    (picryl   chloride)  and 
isobutylamino  (K.).    Converted  by  fuming  IINOj 
into  tlienitramino  C,Jr,tNO..),N(NO..)C,H„  [110°]. 

)«-NITR0-ISOBOTYL  BENZENE  C,„H,,NO, 
i.e.  C,H,(NO,).G„n,,.  (251°)  at  740  mm.  Formed 
from  nitro-amido-isobutyl-benzene  by  elimina- 
tion of  NH,,  (Gelzer,  B.  21,  2941).  Oil.  Yields 
7»-nitro-benzoic  acid  on  oxidation. 

o-Nitro-^i'j-<-butyl-benzene 
C,H,(NO,).CMe,  [1:2].  (249").  S.G.  1-074. 
Formed  from  <c)i-butyl-benzene  and  fuming 
HNO.,  (Senkowsky,  B.  23,  2410).  Yellow  oil. 
Smelling  like  cymene.  Eeduced  by  tin  and  HCl 
to  C,iH,(NH,).CMe„  (c.  235°),  S.G.  ^  -977,  which 
yields  an  acetyl  derivative  [159°]. 

p-Nitro-^c'/i-butyl-benzene 
C„H,(NO,,).CMe,  [1:4].    [30-'].     (270°).  Formed 
at  the  same  time  as  the  preceding  (S.).  Y'oUow 
needles  (from  alcohol).     Yields,  on  reduction, 
C,H,(NH.,).CMe,  S.G.  -953. 

NITRO-w-ISOBUTYL-BENZOIC  ACID 
C„H3(C,H„)(N0,)G0,H.  [140°].  Formed  by  nitra- 
tion of  ?)i-isobutyl-benzoic  acid  (Kelbe  a.  Pfeiffer, 
B.  19,  1727).  Small  needles  (from  petroleum- 
ether). — AgA' :  somewhat  soluble  pp. — MeA' : 
liquid. 

Nitro-p-isobutyl-benzoic  acid 

C„K,(G,a,)(N0,)G0,H.  [101°].  Long  fine  needles 
(from  water).  Formed  by  nitration  of  j'-isobutyl- 
benzoic  acid. — AgA' :  white  pp. 

Methyl  ether  MeA':  fluid  (Kelbe  a. 
Pfeiffer,  B.  19,  1720). 

NITRO-BUTYLENE  C^H.NO,.  (154°-158°). 
Formed  by  allowing  HNO^  (S.G.  1-52)  to  drop 
into  tcrt-hutyl  alcohol  (Haitinger,  Silz.  W.  77 
[2]  428  ;  A.  193,  300  ;  M.  2,  280).  Formed  also 
in  small  quantity  by  saturating  HNO3  with  iso- 
butylene  (H.).  Pale-yellow  oil,  heavier  than 
V7ater.  Dissolves  in  alkalis,  and  is  reppd.  by 
acids.  Excess  of  water  at  100°  splits  it  up  into 
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acetone  and  nitro-metliane.  Br  unites,  forming 
oily  C.HjBrjNOo.— NaCjH.NO,, :  powder,  v.  sol. 
water. 

NITRO-ISOBUTYL-PHENOL 

C,n,.C,K,(NO,)(OH)  [1:3:4].  [95°].  (290°)  at 
711  mm.  Formed  by  boiling  nitro-amido-isobutyl- 
benzene  with  dilute  potash  (Gelzer,  U.  21, 2947). 
Eed  needles  (from  alcohol),  v.  sol.  hot  water. 

Di-nitro-isobutyl-phenol  CjH„.C,.H.,(NO.,).,OH. 
[03^].  Formed  from  isobutyl-phe'nol  "[99°], 
HOAc.and  HNO3  (Studer,  .4.  211,  244;  B.  14, 
1474;  Liebmann,  14,  1842).  Sulphur-yellow 
needles  (from  alcohol).  Yields  di-nitro-amido- 
isobutyl-benzene  on  heating  with  NH,,Aq. 

TRI-NITRO-ISOBUTYL-TOLUENE 
C„HMe(C,H,)(N0,)3.  Artificial  musk.  [97°]. 
Formed  by  heating  isobutyl-toluene  with  HNO3 
and  H.,SOj  for  24  hours  on  a  water-bath  (Baur, 
C.  B.'lll,  238).  White  needles,  sol.  alcohol 
and  ether.  Its  solutions  smell  like  musk.  Forms 
a  crystalline  compound  with  naphthalene  [90°]. 

TRI-NITKO-ISOBUTYL-XYLENE 
C„Me,(CjH,,)(N0,)3.    [110°].    Formed  by  nitra- 
tion of  isobutyl-xylene  (Baur,  C.  R.  Ill,  238). 
White  needles.  Its  alcoholic  solution  smells  like 
musk. 

NITRO-CAMPHOLENIC  ACID  v.  Campho- 

LENIC  ACID. 

NITRO-CAMPHOR  v.  Camphor. 
TETRA-NITRO-CARBAZOLE 

C|..II„(N0J4NH.  Formed  by  nitrating  carbazole 
(Graebe,  A.  202,  26).  Lemon-yellow  crystals 
(from  HO  Ac),  insoluble  in  alcohol  and  ether. — 
C,.,H8(N0,)jNK :  insol.  water. 

Four  tetra-nitro-carbazoles  have  been  de- 
scribed by  Ciamician  and  Silber  (G.  12,  277)  as 
formed  by  the  nitration  of  carbazole.  The 
melting-points  of  three  of  them  are  308°,  above 
320°,  and  about  285°,  while  the  fourth  decom- 
poses before  melting. 

NITRO-CARBuXY-CINNAMIC  ACID 
C„H,(CH:GH.CO,H)(NO,)(CO,H)[l:2:4].  [287°] 
(Low,  A.  231,  371).  Formed  by  nitrating  carb- 
oxy-cinnamic  acid.  Hemispherical  aggregates  or 
regular  tablets  (from  water).  That  the  NO^  is 
in  the  0-  position  is  shown  by  the  fact  that,  by 
Baeyer's  synthesis,  it  gives  rise  to  indigo  di- 
carboxylic  acid.  Heated  with  cone.  H.SO,,  it 
does  not  turn  blue.  It  yields  a  dibromide,  which 
is  converted  by  aqueous  NaOH  into  nitro-carb- 
oxy-phenyl-propiolic  acid. 

NITRO-CARBOXY-PHENYL-PROPIONIC 
ACID     C„H3(N0.,)(C0.,H)CH:CH.C0..H  [3:1:4]  ? 
[192°].  Got  by  nitration  (Widman,  B.  22,  2273). 

NITRO-CARVACROL  C,„H,3N03  i.e. 
C,iH,,{C3H,)Me(N0,)(0H).    [78°].    Formed  from 
nitroso-carvacrol,  KOH,  and  KjFeCy^  (Paterno  a. 
Canzoneri,  G.  10,  233).    Needles,  almost  insol. 
water. 

NITRO-CHlORO-derivatives  v.  Ciiloro-nitro- 
derivatives. 

NITRO-CHLOROFORM  v.  Tri-chloro-nitro- 

MEIHANE. 

DI-NITRO-CHOLESTERIN  C,,H^,(NO,),,0. 
[121°].  Obtained  by  nitration  of  cholesterin 
(Preis  a.  Eaymann,  B.  12,  224).  Colourless 
needles,  si.  sol.  cold  alcohol.  By  boiling  a  hot 
saturated  solution  of  cholesterin  in  HOAc  with 
HNO3  (S.G.  1-54),  Reinitzer  {M.  9,  440)  obtained 
a  nitro-  compound  melting  at  94°.  By  adding 
cholesterin  (1  pt.j  to  a  mixture  of  HOAc  (10 


pts.)  and  fuming  HNO3  (.3  pts.),  Latschinoff  (J,' 

B.  10,  360)  obtained  a  compound  crystallising  in 
plates,  decomposing  at  180°  without  melting. 

MITRO-CHOLESTERYL-CHLORIDE 

C. ^Hj,(NO,)Cl.  [148°-149°].  Colourless  needles. 
Prepared  by  nitration  of  cholesteryl  chloride 
(Preis  a.  Eavmann,  B.  12,  225). 

NITEO-CHRYSENE  v.  Chrtsene. 

NITR0-CHRYS0QTJIN0NEt;.CHRYSOQniNONE. 

NITRO-CINCHONAMINE  t).  Cinchona  Bases. 

o-NITRO-CINNAMIC  ACID  C„H-NO, 
i.e.  [2:l]C„Hj(N0,).CH:CH.C0.,H.  Mol.  w.  193. 
[232°]  (M.) ;  [237°]  (T.  a.  0.) ;  [240°]  (Baeyer, 
B.  13,  2257).  Formed,  together  with  the  p-iso- 
meride,  by  nitrating  cinnamic  acid  (Beilstein  a. 
Kuhlberg,  A.  103,  126  ;  Midler,  A.  212,  124). 
Formed  also  from  o-nitro-benzoic  aldehyde,  Ac.,0, 
and  NaOAc  (Gabriel  a.  Meyer,  B.  14,  830). 

Preparation. — 1.  Cinnamic  acid  (1  pt.)  is 
dissolved  in  nitric  acid  (5  pts.) ;  the  mixture  is 
poured  upon  snow,  and  the  ppd.  acids  separated 
by  means  of  alcohol  (B.  a.  K.). — 2.  Cinnamio 
ether  (10  g.)  is  dropped  into  fuming  HNO3  atO°. 
The  solution  is  poured  at  once  into  water  at  0°. 
The  solid  pp.  is  washed  with  water,  and  treated 
with  alcohol,  which  dissolves  the  o-,  leaving  the 
p-  compound  (Stuart,  C.  J.  43,  408).  Fair  yield 
(4  g.). — 3.  The  product  of  nitration  of  cinnamic 
acid  is  etherified,  and  the  o-nitro-cinnamic  ether 
is  separated  from  the  p-isomeride  by  means  of 
its  greater  solubility  in  ether  (Tiemann  a.  Oper. 
mann,  B.  13,  2000).  The  acid  may  then  be  ob- 
tained from  its  ether  by  hydrolysis  with  H„SO^ 
(Fischer  a.  Kuzel,  A.  221,  265). 

Properties. — Needles,  insol.  water,  si.  sol. 
cold  alcohol.  Yields  o-nitro-benzoic  acid  on 
oxidation  by  chromic  acid  mixture.  Its  solution 
in  H.^SOj  becomes  blue  on  warming  or  on 
standing. 

Salts.  • —  CaA'2  2aq:  yellow  needles. — • 
BaA'.,  4aq :  minute  yellow  needles. 

Methyl  ether  Uek.'.  [73°]. 

Ethyl  ether  EtA'.  [42°]  (M.) ;  [44°]  (B.). 
Trimetric  crystals,  a:fo:c  = -927:1:  "517.  Eeadily 
combines  with  bromine.  Eeduced  by  aqueous 
ammonium  sulphide  to  carbostyril.  In  hot  aK 
coholic  solution  tin  and  HCl  reduce  it  to  0- 
amido-cinnamic  ether. 

Chloride  C„H,(N0,).CH:CH.C0C1.  [60°]. 
Crystalline  solid  (Fischer  a.  Kuzel,  B.  16,  34). 

5n-Nitro-cinnamic  acid 
[3:1]C,H^(N0,).CH:CH.C0.,H.  [197°].  Prepared 
by  heating  »M-nitro-benzoic  aldehyde  with  Ac.,0 
and  NaOAo  (Schiff,  B.  11,  1783;  Tiemann  "a. 
Opermann,  B.  13, 2060).  Yellow  needles.  Yields 
7fi-nitro-benzoic  acid  on  oxidation.  A  mixture 
of  HNO3  (2  pts.  of  S.G.  1-5)  and  cone.  H,SO, 
(5  pts.)  converts  it  at  O°into  u!)u-di-nitro-styrene 
(Friedliinder  a.  Lazarus,  A.  229,  233).  Eeduced 
by  tin  and  HCl  to  jw-amido-cinnamic  acid. — • 
AgA' :  insoluble  pp. 

Ethyl  ether  EtA'.  [70°]. 

^-Nitro-cinnamic  acid 
[4:1]  C,H,(NO,).CH:CH.CO,H.  [286°]  (T.  a.  0.); 
[288°]  (D.).  Formed  by  nitration  of  cinnamio 
acid  (Mitsoherlich,  A.  Ch.  [3]  4,  73  ;  E.  Kopp, 
C.  R.  63,  634 ;  Tiemann  a.  Opermann,  B.  13, 
2059). 

Preparation. — From  cinnamic  acid  (1  pt.) 
and  cold  HNO3  (5  pts.).  The  acids  produced  are 
etheriiied,  the^-ether,  [139°],  crystallising  from. 
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alcohol.  It  is  saponified  by  H  SO,  (1  pt.),  HOAc 
(Ipt.),  ami  water  (1  pt.)  (Drewson,  A.  212,  150). 

Properties. — Prisms,  v.  si.  sol.  boiling  alco- 
hol.   Yields  p-oxy-benzoic  acid  on  oxidation. 

Salts. —  KA' :  very  soluble  crystals. — 
CaA',^3aq. — CaA'^  2aq. — SrA'._,  5aq. — BaA'„  3aq  : 
minute  needles. — MgA'._,Oaq :  nodules. — HgA'.^. — 
HgjA'^Cl.^  3aq. — AgA' :  insoluble  pp. 

Methyl  ether  MeA.'.    [101°].  (28G°). 

Klhyl  ether  EtA'.  [139"]  (B.  a.  K.)  ;  [137'] 
(Miillcr,  A.  212,  125).  Combines  with  bromine 
forming  a  dibroraide  whence  alcoholic  potash 
produces  two  bromo-nitro-cinnamic  ethers,  melt- 
ing at  03"  and  U3°.  Bcduced  by  tin  and  HCl  to 
^(■aniido-ciiinamic  acid  and  ^-amido-styrene 
(Bender,  B.  14,  2359). 

Anhydride  (C,H,(NO,).CH:CH.CO),0. 
Formed  from  the  K  salt  and  POCl,  (Chiozza, 
A.  Ch.  [2]  39,  231).     Melts  under  boiling  water. 

Amide  C,H^(NO,).CH;CH.CONH...  [155°- 
1G0°J  (Cahours,  A.  Ch.  [3]  27,  452). 

o-j)i-Di-nitro-cinnainic  ether 
C„H,(NO,).CH:C(NO.,).CO,Jit.  Formed  from  ?«- 
nitro-cinnamic  ether,  HNO3  (1  pt.)  and  H^SO^ 
(2  pts.)  below  20'  (Friedliinder  a.  Lazarus,  A. 
229,  235).  Thick  plates  (from  ether).  Insol. 
water  and  light  petroleum. 

Reactions. — 1.  With  alcohol,  on  warming, 
it  forms  C„H,(NO,).CH(OEt).CH(NO,).CO,Et, 
a  colourless  oil.  When  this  is  dissolved  in 
ether  and  ammonia  is  passed  in,  a  pp. 
of  C  H,(NO,,).CH(OEt).C(NH,,)(NO,,).CO,Et  is 
formed.  This  is  soluble  in  water  and  gives  pps. 
witli  many  metallic  salts.  The  compound 
CJI,(NO,).CH(OEt).CH(NO,).CO,Etis  converted 
by  the  simultaneous  action  of  bromine  and 
NiiOH  into  the  ethyl  derivative  of  di-bromo  di- 
nitio-a-plienyl-methyl-carbinol. — 2.  Boiled  with 
water  it  forms  alcohol,  nitro-methane,  CO^,  and 
?K-uitro-benzoic  aldehyde. 

a/)-Di-iiitro-cinnaniic  acid 
[1:1]C„II,(N0,).CH:C(X0,).C0,,H.  Formed  from 
p-uitrn-cinnamic  acid,  HNO.„  and  H.,SOj  at  — 10° 
to  -20°.    White  plates.    At  0°  it  decomposes 
into  CO..  and  ap-di-nitro-styrene. 

Methyl  ether  Uek.'.  [127°]. 

Ethyl  ether  mX'.  [110°].  Formed  from 
jj-nitro-cinnamic  ether  (1  pt.),  HNO,  (2  pts.  of 
S.G.  1-5),  and  H,SO,  (4  pts.)  (Friedliinder  a. 
Miihly,  A.  229,  210).  Thin  plates  (from  benzene- 
ligroin),  v.  sol.  benzene,  nearly  insol.  ligroin. 

lii'actions.—l.  CrO.,  in  HOAc  oxidises  it  to 
p-nitro-benzoic  acid.— 2.  K.Cr.p,  and  HOAc 
forms^j-nitro-benzoic  aldehyde. — 3.  Boiling  water 
decomposes  it  into  alcohol,  CO.,,  j)-nitro-bonzoic 
aldehyde,  and  nitro-methane.  Boiling  dilute 
ncids  behave  in  the  same  way,  only  the  nitro- 
methane  appears  as  hydroxylamine.  — 4.  A  solu- 
tion in  cone.  HoSO,,  at  100"  poured  into  water 
gives  a  pp.  of  ^i-nitro-benzaldoxim.-  5.  Boiling 
dilute  (5  p.c.)  NaXO^  forms  bright-yellow  plates 
of  C,,H|„N,.03  [18iS°],  insol.  water,  dilute  acids, 
and  alkalis. — 6.  Alcohol  unites  forming 
CJI,(NO,).CH(OEt).CH(NO,)CO,Et[52'],whcnce 
the  alcohol  cannot  be  vemoved  by  heating 
at  110°,  or  even  with  dilute  HCl  at  90°. 
Methyl  alcohol  forms  the  corresponding 
C„H,(XO,).CH(OMe).CH(NO,).CO,Et  [77°].— 
7.  Tin  and  HCl  reduce  it  to  a/j-diamido-phenyl- 
propionic  ether  and  ^J-amido-phenyl-acetouitrile. 


o-NITRO  CINNAMIC  ALDEHYDE  C.H.NO., 
t'.e.[2:l]C,H,(N0,).CH:ClI.C110.  [127°].  Formed 
by  boiling o-nitro-oxy-phenyl-propionic  aldehyde 
with  Ao,,0  (Baeyer  a.  Drewson,  B.  IG,  2207). 
Formed  also  by  condensation  of  o-nitro-benzoic 
aldehyde  with  aldehyde  by  means  of  dilute  NaOH, 
the  yield  being  40  p.c.  of  the  theoretical  (Diehl 
a.  Einhorn,  B.  20,  2335). 

Preparation. — 25  g.  of  cinnamic  aldehyde  are 
slowly  added  to  500  g.  of  cone.  H.SO^  containing 
20  g.  of  KNO.,.  The  solution  is  precipitated  in 
water,  and  the  mixture  of  o-  and  p-nitro-cin- 
namic  aldehydes  is  crystallised  from  alcohol 
with  animal-charcoal.  The  product  is  dissolved 
in  absolute  alcohol  and  the  boiling  solution 
mixed  with  an  equal  volume  of  sodium  bi- 
sulphite solution  ;  the  solution  is  quickly  cooled 
and  separates  the  greater  part  of  the  bisulphite 
compound  of  theii-isomeride,  the  remaining  por- 
tion being  salted  out  by  the  addition  of  NaCl  ;  tho 
filtrate  contains  the  bisulphite  of  theo-isomoride. 
The  two  isomerides  are  obtained  from  their  bi- 
sulphites by  decomposing  the  latter  in  aqueous 
solution  with  H,S04  (Diehl  a.  Einhorn). 

Properties. — Colourless  needles,  v.  sol.  boiling 
water  and  CHCl,,  si.  sol.  alcohol  and  other. 
Combines  with  bisulphites.  Yields  quinoline  on 
reduction.  On  heating  with  malonicacid  in  HOAc 
it  yields  C,H,(NO,).CPI:CH.CH(OH).CH(CO,H), 
[209^]  and  o-nitro-phenyl-butinene  dicarboxylic 
acid  C,.,H„NO„  [213°]  (Einhorn  a.  Gehrenbcck, 
A.  253,  374). 

Phenyl-  hydrazide 
C,H,(NO,).CH:CH.CH.N,HPh.  [158°].  Needles. 

Di-j)h.cnyl-h.  ydrazidc 
C,H.,(NO,).CH:CH.CH.N,Ph,.      [09°].  Yellow 
crystals  (Cornelius  a.  Homolka,  B.  19,  2240). 

9u-Nitro-cinnamic  aldehyde 
C,H^(NO,).CH;CH.COH.  [116°].  Formed  by 
eliminating  H.^O  from  5K-nitro-)3-oxy-/3-phenyl- 
propionic  aldehyde  (Giihiing,  B.  18,  720).  Pre- 
pared by  dissolving  100  pts.  of  jn-nitro-benzalde- 
hyde  in  2,000  pts.  of  alcohol,  diluting  with  4,000 
pts.  of  water,  and  adding  at  once  to  the  milky 
liquid  35  pts.  of  coml.  acetic  aldehyde  and  70  pts. 
of  10  p.c.  aqueous  NaOH.  After  12  hours'  stand- 
ing the  pp.  is  separated,  pressed,  washed,  and 
crystallised  ;  the  yield  is  60  p.c.  of  the  theoretical 
(Kinkelin,  B.  18,  483).  Long  thin  prisms,  v. 
sol.  benzene  and  acetic  acid,  si.  sol.  cold  alcohol, 
ether,  and  hot  water.  Unites  with  Br  forming 
C,H.,(NO,,).CHBr.CHBr.CHO  [c.  90°]. 

PJieny  I -hydrazide 
C,H,(NO,).C,H,.CH.N,HPh  :  [1G0°] ;  red  tables. 

p-Nitro-cinnamic  aldehyde 
[4:1]C,H,(N0,).CH:CH.CH0.  [142°].  Formed 
from  2'-nitro-benzoic  aldehyde,  aldehyde,  and 
dilute  NaOH,  the  resulting  p-nitro  /3-oxy-3- 
phenyl-propionic  acid  being  boiled  with  HOAc 
(Gohring,  B.  18,  372;  Einhorn,  A.  253,  348). 
Formed  also,  together  with  the  o-isomeride, 
by  nitration  of  cinnamic  aldehyde  {v.  supra). 
Colourless  needles.  Combines  with  bisulphites. 
Condenses  with  acetone  in  presence  of  NaOH  to 
(C6H,(N0..).CH:CH.CH:CH),C0  [218^]  and 
C,H,(N0,).CH:CH.CH:CH.C0.CH3  [132°],  the 
last  compound  forming  a  phenyl-hydrazide  melt- 
ing at  210°. 

0.vim  C,H,(N0,).CH:CH.CH(N0H).  [179°]. 
Plicnyl-h  ydrazide 
C,H^(NOJ.C,Hr.CH:N,HPh.     [181°].  Orange 
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red  crystals,  forming  a  red  solution  in  cone. 
H,SO,. 

Anilide  C,H,(NO.,).C,H,:NPh.  [133°]. 
0  -  NITEO  -  CINNAMOYL  -  ACETO  -  ACETIC 
ETHER  C,,H„N06  i.e. 

C,H,(NO,).'CH:CH.CO.CHAc.CO,Et.  [120°].  Pre- 
pared by  the  action  of  o-nitro-cimiamoyi  chloride 
on   sodio-acetacetic  ether   (Fischer  a.  Kuzel, 

B.  16,  31).  Yellow  prisms.  Sol.  chloroform,  si. 
sol.  alcohol  and  ether.  It  forms  stable  salts  with 
alkalis,  soluble  in  water  with  a  reddish-yellow 
colour.  Gives  a  dark-red  colouration  in  alcoholic 
solution  with  FeXl^.  Boiled  with  30  p.c.  dilute 
H.,S04  it  gives  nitro-cinnamoyl-acetoue. 

"  o-NITRO-CINNAMOYL-ACETONE 

C,  Hj(NO,).CH:CH.CO.CH,.CO.CH,.  [113°].  Pre- 
pared by  boiling  o-nitro-cinnamoyl-aceto-acetic 
ether  with  dilute  H,SO^(30p.c.).  By  longer  boil- 
ing with  dilute  H.^S6,,  it  is  converted  into  o-nitro- 
styryl  -  methyl  -  ketone  (o  -  nitro  -  benzylidene- 
acetone)  (Fischer  a.  Kuzel,  B.  16,  35).  Fine 
yellow  prisms.  Sol.  hot  alcohol,  si.  sol.  cold 
alcohol,  ether  and  CSj.  Gives  a  red  colouration 
with  Fe^Clu.  Dissolves  in  alkalis  with  a  yellow 
colour. 

NITRO-COCCTJSIC  ACID  v.  Tri-niteo-oxy-»i- 

TOLUIC  ACID. 

NITRO-CODEINE  v.  Codeine. 

NITRO-COMENIC  ACID  v.  Comenic  acid. 

NITRO-  COMPOUNDS.  Compounds  contain- 
ing the  group  nitroxyl  (NO,)  directly  united,  by 
means  of  its  nitrogen,  to  carbon.  Their  most 
general  characteristic  is  that  they  yield  amido- 
Gompounds  on  reduction  (v.  Amines  and  Amido- 

ACIDS). 

Formation. — 1.  Fatty  nitro-  compounds  are 
formed  by  the  action  of  silver  nitrite  on  alkyl 
iodides.  The  isomeric  nitrites  are  also  formed  in 
this  reaction. — 2.  Aromatic  nitro-  compounds  are 
formed  by  the  direct  action  of  nitric  acid.  The 
nitric  acid  must  usually  be  concentrated,  and 
its  action  is  intensified  by  mixture  with  H^SO,. 
Phenols  and  oxy-acids  may  be  nitrated  by  dilute 
nitric  acid.  Various  anilides,  boiled  with  dilute 
nitric  acid  (S.G.  1'029),  are  converted  into  di- 
nitro-  derivatives  of  the  base.  Thus  acetyl- 
methyl-aniline  becomes  di-nitro-methyl-aniline 
(Norton  a.  Allen,  B.  18,  1995).— 3.  Aromatic 
amido-  compounds  may  be  converted  into  the 
corresponding  nitro-  compounds  by  the  cuprous 
reaction  (Sandmeyer,  B.  20,  1495).  For  this 
purpose  cupric  sulphate  (50  g.)  is  dissolved, 
together  with  glucose  (15  g.),  in  boiling  water 
(100  CO.),  and  at  once  treated  with  soda  (20  g.) 
dissolved  in  water  (00  c.c).  After  cooling,  the 
mixture  is  neutralised  with  acetic  acid.  To  this 
mixture  the  nitrate  of  the  diazotised  base  (pre- 
pared from  the  base,  HNOj,  and  NaNO^,)  is  added 
in  the  cold. — 4.  Fatty  compounds  of  the  form 
X.CHBr.N02  are  converted  by  KNOj  in  alkaline 
solution  into  salts  of  di-nitro-  compounds  of 
the  form  X.CK(NO,,).. 

Beactions. — 1.  Acid  reducing  agents  yield 
amido-compounds  directly,  but  alkaline  reducing 
agents  (e.g.  sodium-amalgam ;  zinc-dust  and 
NaOH)  acting  upon  aromatic  nitro-  comjDounds 
yield  in  the  first  place  intermediate  bodies,  v. 
Azo-  and  Azoxv-  compounds.  In  some  cases 
where  reduction  is  effected  by  tin  and  HClAq 
chlorination  may  take  place ;  thus  «i-nitro- 
tolueue  gives  a  chloro-toluidine.     The  best 


general  reducing  agent  is  a  solution  of  SnCl,  in 
HClAq.— 2.  In  the  groups  CH,.NO,  and  CH.NOj 
hydrogen  is  displaceable  by  metals,  and  hence 
bodies  containing  these  groups  dissolve  in 
alkalis.  Such  solutions  yield,  on  addition  of 
bromine,  compounds  containing  the  groups 
CHBr.NO,  and  CBrNO,.  The  compounds 
X.CHBrNO,  can  further  give  rise  to  X.CNaBrNOj 
and  X-CBr^NO^. — 3.  Primary  fatty  nitro-  com- 
pounds yield  hydroxylamine  on  heating  with 
HClAq  at  140°,  e.g.  CH3.CH.,N0.,-t-H,0 
=  CH,,.CO.OH-t-H,NOH  (V.  Meyer  a.  Locker,  A. 
180,  163).  —  4.  Nitrous  acid  converts  primary 
fatty  nitro-  compounds  into  nitrolic  acids,  con- 
taining the  group  CH(NO)(NO,)  or  C(NOH).NO,, 
which  form  red  solutions  with  alkalis.  Nitrous 
acid  converts  secondary  fatty  nitro-  compounds 
into  nitroles,  containing  the  group  C(N0)(N02), 
which  are  blue  when  in  the  liquid  state  or  in 
solution. — 5.  Aromatic  nitro-  compounds  may  be 
reduced  by  heating  with  halogen  acids.  Thus 
nitro-benzene  is  reduced  to  aniline  by  heating 
with  HIAq  at  104°,  by  HBrAq  at  185-",  and  by 
HClAq  at  245°  (Baumhauer,  A.  Suppl.  7,  212).— 

6.  Boiling  aqueous  alkalis  can  in  some  cases 
displace  NOj  by  hydroxyl.  In  this  way  o-di- 
nitro-benzene  is  converted  intoo-nitro-phenol. — 

7.  When  aromatic  comijounds  containing  two  or 
more  nitroxyls  in  one  benzene  nucleus  are- 
treated  with  alcoholic  NH^  and  H.^S  it  is  usual 
for  one  nitroxyl  only  to  be  reduced  toamidogen. — 

8.  Aromatic  di-  and  tri-  nitro-  compounds  fre- 
quently form  molecular  compounds  with  one 
another  and   with   aromatic  hydrocarbons. — . 

9.  The  acetyl  derivatives  of  nitrated  aromatic 
amines,  in  which  the  NO^  group  is  in  the  o-  or 
2)-  position  to  the  NHAc  group  (e.g.  acetyl-o- 
and  p-  nitro-aniline,  di-acetyl-nitro-^j-phenylene 
diamine,  diaoetyl-nitro-^j-naphthylene  diamine, 
aoetyl-o-nitro-/8-naphthylamine,  &c.),  are  readily 
soluble  in  cold  aqueous  K0H(1:2)  with  a  deep- 
yellow  colour.  On  standing  saponification  takes- 
place,  and  the  nitro-  compound  crystallises  out. 
When  the  NO^  group  is  in  the  ni-position  to  the 
NHAc  group,  e.g.  acetyl-ni-nitraniline,  acetyl- 
j;t-nitro-p-toluidine,  &c.,  the  substance  is  not' 
soluble  in  aqueous  KOH  (Kleemann,  B.  19,  336). 

NITRO-o-COUMARIC  ACID.  Methyl  deri- 
vaiiue  C|„H,,N05  I.e. 

[5:2:1]  C,H,(N0.,)(0Me).CH:CH.C0,H.  [238°]. 
Formed  by  heading  C,H3(N0.,)(0Me).CHd  with 
NaOAc  and  Ac^O  (Schnell,  B.  17,  1383).  White, 
needles,  si.  sol.  cold  water,  v.  sol.  alcohol  and 
ether. — CaA'.,. — BaA'^. — AgA'. 

Anhydride  C,H3(N0,)<^^^-^q.  Nitre- 

covmarin.  [183°].  Formed  by  dissolving  cou- 
marin  in  cold  fuming  HNO,  (Delalande,  A.  Ch. 
[3]  6,  343;  Bleibtreu,  A.  59,' 191).  Formed  also 
by  heating  nitro-salicylic  aldehyde  [125°]  with 
Ac,0  and  NaOAc  (Taege,  B.  20,  2110).  Needles. 
Oxidised  by  KMnO<  to  nitro-o-oxy-benzoic  acid 
[228°].  Keduced  by  FeSOj  and  NH^  to  amido- 
coumarin  [161°].  Bromine  vapour  gives  a  di- 
bromide  [271°]. 

Nitro-o-coumaric  acid  CH.NO,  i.e. 
[3:2:1]  C,H3(N0,,)(0H).CH:CH.C0,H.  [242°]. 
Formed  by  heating  its  methyl  derivative  with 
NaOHAq.  Yellow  crystals  (from  alcohol).  Not 
converted  into  nitro-coumarin  by  boiling  water 
or  by  HBrAq. 
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Methyl  derivative 
C,.H,(NU,)'(OMe).CH:CH.CO,H.  [193°].  Formed 
fiom  the  methyl  derivative  of  (3,2,l)-nitro- 
salicylic  aldehyde  by  I'erkin's  reaction  (Miller 
II.  Kinkelin,  B.  '22,  1709).  Prisms  (from  alco- 
liol).  With  methyl  iodide  it  gives  the  ether 
C,H:,(NO,)(OMe).CH:CH.CO,Me  [89°]. 

Nitro-o-coumarinic  acid 
[3:2:1]  C„H,(NO,)(011).CH:CH.CO,H.  [150°]. 
Formed  by  dissolving  nitro-coumarin  in  boiling 
aqueous  alkalis,  and  ppg.  the  cold  solution  by 
IICI  (Miller  a.  Kinkelin,  B.  22,  1700).  Yellow 
prisuis  (from  warm  alcohol).  On  warming  with 
water  or  alcohol  itchanges  to  its  anhydride,  nitro- 
couniarin.  Its  salts  are  explosive.— Na.C^H^NOj. 
— BaCjH-NOs  S^.aq.-AgAHiNOj. 

Methyl  derivative 
C,H,(NO,)(OMe).CH:CH.CO.,H.  [13G°].  Tables. 

Methyl  derivative  of  the  methyl 
ether  MeX^H^NO,.  [69°].  Formed  from  the 
Ag  salt  and  Mel.  Prisms.  Readily  reconverted 
into  the  acid,  even  by  aqueous  Na.COj. 

Anhydride  CJI,(NO,,)<^^ Nitro- 
coumarin.  [191°].  Formed  from  (3,2,l)-nitro- 
salicylic  aldehyde  (COg.),  NaO.\c  (90  g.),  and 
Ac.O  (130  g.).  Prisms  (from  benzene),  or  needles 
(from  alcohol). 

Nitro-))i-coumaric  acid 
[2:3:1]  C„H,(NO,)(OH).CH.CH.CO,H.  [218°]. 
Fornu'd  from  w-amido-cinnamic  acid  by  nitra- 
tion and  displacement  of  NH.^  by  OH  through  the 
diazo- reaction  (Lull,  B.  22,  293).  Needles  (from 
water  or  alcohol). 

Nitro-Dj-coumaric  acid 
[4:3:1]  C,H3(N0,)(0H).Cn:CH.C0,H.  [248°]. 
Formed  by  nitrating  wi-coumaric  acid  (Luff,  B. 
22,  29G).    Golden-yellow  needles  (from  alcohol). 

Methyl  derivative 
C«Hj(N0,,)(0Me).CH:CH.C0.,H.  [218°].  Formed 
from  [4,3,1]  C,,H,(NO..)(OMe).CHO  by  Perkin's 
reaction  (Landsberg,  D.  F.  J.  202,  139). 

Methyl  ether  of  the  methyl  deri- 
vative C„H,(NO.,)(OMe).CH:CH.CO.Me.  [143°]. 
Plates  (Rieche,  B.  22,  2359).  Formed  by  nitra- 
tion of  C,H^(OMe).CH:CH.CO,Me. 

Ethyl  ether  of  the  methyl  deri- 
vative C„H,(NO..)(OMe).CI-I:CH.CO..Et.  [103°]. 
Needles  (from  alcohol)  (Ulrich,  B.  18",  2572). 

s-Nitro-)?i-coumaric  acid 
[5:3:1]  C„H,(NO  ,)(OH).CH:CH.CO,H.  Accom- 
panies the  (2,3,l)-acid  [v.  supra).  Crystals. 

Nitro-))i-coumaric  acid 
[0:3:1]  C, H,(NO,,)(OH).CH:CH.CO,H.  [210°]. 
Formed  from  acetyl-w-amido-cinnamic  acid  by 
nitration  and  displacement  of  NIIAc  by  hydroxyl 
(LulT,  B.  22,  292).    Yellow  powder. 

Nitro-7)-couniaric  acid 
[3:4:1]  C.,H,(NO,)(OII).CH:CH.CO,,H.  [198°]. 
Formed  from  its  methyl  derivative  by  heating 
with  HOAc  saturated  with  HBr  (Einhorn  a. 
Grablield,  A.  243,  374).  Yellow  needles  (from 
alcohol).    Fjnns  a  dibromide  [72°]. 

Ethyl  ether  EtA'.  [109°]. 

Methi/l  derivative 
C,H,(NO..)(OMe).CH:CH.CO,H.  [140°].  Formed 
from  [3:4:1] C,,H3(N0,)(0Me).CH0,  NaOAc,  and 
Ac;0.  White  needles.  Yields  a  dibromide 
[17*^°],  from  which  alkalis  form  the  acid 
C„lIj(NO,)(OMe).C,HBr.CO,H[205°]. 


Methyl  ether  of  the  methyl  deri- 
vative C^H,(NO,)(OMe).CH:CH.CO,Me.  [125°]. 

Ethyl  ether  of  the  methyl  deri- 
vative C„H3(N02)(OMe).CH:CH.CO,,Et.  [100°]. 

Di-nitro-o-coumaric  acid.  Meiliyl  deri- 
va,tive  C,H,,(NO,,),(OMe).CH:Cn.CO,,H.  [193°]. 
Formed  by  nitrating  the  nietliyl  derivative  of  o- 
coumaric  acid  (Perkin,  C.  J.  39,  41C).  Orange- 
brown  needles  (from  alcohol). 

Di-nitro-5u-coumaric  acid.  Methyl  deri- 
vative of  the  'diethyl  ether 
C,  H..(NO.,).,(OMe).CH:CH.CO..Me.  [178°].  Formed 
by  nitration  (Kieche,  B.  22,  2358).  Yellowish 
needles  (from  alcohol).  Yields  on  saponification 
C„H,.(NO..).,(OMe).CL[:CH.CO.,H,  which  decom- 
poses at  2i5°. 

NITEO-o-COUMARIC  ALDEHYDE 
C,H,(N0.,)(0I1).C1I:CH.CH0.  [200°].  Formed 
from  C,H,(N0,)(0H).CH0  [12G°],  aldehyde,  and 
aqueous  NaOH  ~(Von  Miller  a.  Kinkelin,  i3.  20, 
1931;  22,  171G).  Yellow  needles.  Formsasodium 
derivative,  crystallising  in  red  tables,  and  a 
phenyl-hydrazide  [235°]. 

Nitro-o-coumaric  aldehyde 
[3:2:1]  C„H,(N0,)(0n).CH:CH.CH0.  [133^]. 
Formed  in  the  same  way  from  the  aldehyde 
C„H,,(N0,)(0H).CH0  [109°]  (M.  a.  K.).  Golden 
needles,  v.  sol.  alcohol.  Forms  a  sodium  deriva- 
tive, crystallising  in  red  needles,  a  phenyl-hy- 
drazide  [157°],  and  a  methyl  derivative  [115°]. 

NITKO-COUMARIN  v.  Anhydride  of  Nitro- 
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NITRO-o-CRESOL  C.H,N0,  i.e. 
C,H3Me(0H)(N0,)  [1:2:3].  [70°].  Obtained,  to- 
gether with  the  (l,2,5)-isomeride,  by  nitrating 
o-cresol  (Hofmann  a.  Miller,  B.  14,  507  ;  Staedel, 
A.  217,  50,  203  ;  Rapp,  A.  224,  175  ;  Hirsch,  B. 
18,  1512).  Formed  also  by  boiling  a  dilute  acid 
solution  of  o-diazotoluene  sulphate  (1  mol.)  with 
HNO.,  (Imol.)  (Nolting  a.  Wild,  B.  18,1339; 
Deninger,  [2]  40,  299).    Yellow  prisms 

(from  dilute  alcohol),  insol.  water,  v.  sol.  alcohol 
and  ether  ;  volatile  with  steam. — KC.H^NO,, : 
garnet-red  trimetric  tables. — AgA' :  red  needles. 

Methyl  ether  Me  A'.  Oil. 

Ethyl  ether  EtA'.  Oil. 

Nitro-o-cresol  C„H,Me(OH)(NO,)  [1:2:4]. 
[108°].  Formed  by  boiling  diazotised  nitro-o- 
toluidine  [107°]  with  water  (Nolting  a.  Collin,  B. 
17,  2G9).  Yellow  needles  (frojn  ligroin).  Its  K, 
Ag,  and  NH,  salts  form  yellow  crystals. 

Mcthi/l  ether.    [74°]  (Witt,  B.  23,  3638). 

Nitro-o-cresol  C,H,Me(OII)(NO.,)  [1:2:5]. 
[95°]  (N.  a.  W.)  ;  [80°-85°]  (H.).  Formed  from 
nitro-o-toluidine  [128°]  by  the  diazo-  reaction,  or 
by  merely  boiling  with  cone.  NaOHAq  (Nevile  a. 
Winther,  C.  J.  41,  423).  Formed  also  by  nitra- 
ting o-cresol  (Hirsch,  B.  18,  1512).  Needles 
(from  water),  not  volatile  with  steam.  When 
crystallised  from  water  it  melts  at  30°-34°,  but 
it  melts  at  95°  after  crystallisation  from  ether. 

Etliyl  ether  EtA'.  [71°].  Formed  by 
nitrating  the  ethyl  derivative  of  o-cresol  (Staedel, 
A.  217,  155,  203  ;  Kayser,  B.  15,  1133).  Needles. 

Nitro-o-cresol  C,H3Me(0H)(N0,)  [1:2:6]. 
[143 '].  Formed  from  nitro-o-toluidine  [92°]  by 
the  diazo-  reaction  (Ullmann,  B.  17,  1961). 
Y''ellow  needles  (from  water).  Has  an  intensely 
sweet  taste. 

c-Nitro-«t-cresol  C,H3Me(0H)(N0.,)  [1:3:4]. 
[56°].    Formed,  togetlier  with  the  (l,3,6)-iso- 
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meride  from  m-crcsol,  HOAc,  and  HNO3 
(Staedel,  A.  217,  51;  A.  259,  223;  Claus,  J.  pr. 
[2]  39,  63).  Yellow  monoclinic  plates  (from 
benzene),  volatile  with  steam.  Gives  di-bromo- 
nitro-cresol  [93°].    Its  K  salt  forms  red  plates. 

Ethyl  ether  mA'.  [61°].  White  needles 
(from  dilute  alcohol). 

s-Nitro-w-cresoI  C,H,Me(0H)(N02)  [1:3:5]. 
[91°].  Formed  from  nitro-7«-toluidine  by  the 
diazo-  reaction  (Nevile  a.  Winther,  C.  J.  41, 417). 
Yellow  crystals,  not  volatile  with  steam.  Crystal- 
lises from  v/ater  in  a  hydrated  condition,  and 
then  melts  at  G2°. 

Nitro-w-ereEol  C„H3Me(0H)(N0.,)  [1:3:6]. 
[129°].  Formed,  together  with  the  (l,3,4)-iso- 
meride  from  m-cresol,  HNO3,  and  HOAc  below 
0°  (Staedel,  A.  259,  210;  Glaus,  J.  pr.  [2]  39, 
63).  Formed  also  by  oxidising  nitroso-m-cresol 
•with  alkaline  KaFeCy,,  (Bertoni,  G.  12,  304). 
■Colourless  crystals,  not  volatile  with  steam. 
Gives  di-bromo-nitro-cresol  [143-].  Reduces  to 
amido-eresol  [174°]. — KA'  2aq:  yellow  plates. — 
NaA'  2aq. 

Etliyl  ether  EtA'.  [54°]. 
•  Nitro-^j-cresol  C,H3Me(0H)(N0.,)  [1:4:3]. 
[34°] .  Formed  from  acetyl-p-toluidine  by 
nitrating  and  boiling  the  product  with  cone. 
KaOHAq  (Wagner,  B.  7, 537  ;  Nevile  a.  Winther, 
C.  J.  41,  426),  by  the  action  of  nascent  nitrous 
acid  on  2J-toluidine  (Deninger,  J.  pr.  [2]  40,  299), 
or  by  boiling  p-diazotoluene  sulphate  (1  mol.) 
with  HNO,  (Imol.)  (Nolting  a.  Wild,  B.  18, 
1339).  Formed  also  by  nitrating^-cresol  (Arm- 
strong a.  Thorpe,  B.  A.  1875,  112  ;  Hofmann  a. 
Miller,  B.  14,  572  ;  Staedel,  A.  217,  54).  Yellow 
crystals  (from  benzene),  volatile  with  steam. — 
NaA'.— AgA'. 

Methyl  ether  MeA'.  (274°). 

Ethyl  ether  EtA'.  (275°-285°). 

Benzyl  ether  C.,H,A'.  [54°].  Formed  from 
benzyl  chloride  and  the  Ag  salt  (Frische,  ^.224, 
142). 

o-Nitro-bcnzyl  ether  [163°]. 

Nitro-p-cresol  C„H3Me(0H)(N0,,)  [1:4:2]. 
[77°].  Formed  from  the  corresponding  nitro-p- 
toluidine  by  the  diazo-  reaction  (Nevile  a.  Win- 
ther, C.  J.  41,  422  ;  Knecht,  A.  215,  87).  Yellow 
needles  (from  ligroin). 
^     Methyl  ether  MeA'.    (267°).  Oil. 

Di-nitro-o-cres'ol  C,H.,Me(OH)(NO.,).,[l:2:3:.5]. 
{86°].  S.  (alcohol).  7-8  at  15°.  FJrmed  by 
heating  (l,2,5)-o-cresol  sulphonic  acid  with  dilute 
HNO3  (Nevile  a.  Winther,  C.  J.  37,  631;  41, 
422).  Formed  also  by  boiling  o-diazo-toluene 
disulphonic  acid  with  dilute  HNO,  (N.  a.  W.),  or 
from  o-diazo-toluene  nitrate  and  HNO.,  (Nolting 
a.  Be  Salis,  B.  14,  987  ;  A.  Ch.  [6]  4,  105).  Ob- 
tained also  from  the  corresponding  di-nitro- 
toluidine  (N.  a.  S.),  and  by  nitrating  o-cresol  and 
the  (3,1,2)-  and  (5,l,2)-nitro-o-cresols  (Hirsch, 
B.  18,  1512;  Barr,  B.  21,  1543).  Formed  also 
from  C,H.,Me(0H)Br2  and  fuming  HNO3  (Claus, 
J.  pr.  [2]  38,  327).  Yellow  needles,  slightly 
volatile  with  steam.  Yellow  dye. — KA'xaq: 
yellow  crystals. 

Salts.— BaA'^.—BaAVSiaq.— AgA'. 

Ethyl  ether  EtA'.'  [51°].  Obtained  by 
nitrating  C,H,Me(0Et)[l:2]  (Staedel,  B.  14,  899  ; 
A.  217,  153  ;  259,  219),  or  from  the  Ag  salt  and 
EtBr  (N.  a.   S.).     Yields  di-nitro-o-toluidine 


[210°]  on  heating  with  alcoholic  NH3  at  130» 
(Van  Romburgh,  R.  T.  C.  3,  397). 

p-Nitro-benzyl  ether  C^H,(NO.,).CH.,A'. 
[145°].  Obtained  by  nitrating  the  benzyl  ether 
of  o-cresol  (Staedel).  Needles. 

Di-nitro-m-cresol 
C,H,Me(OH)(NO,),[l:3:4:5or2].  [99°].  Formed 
from  di-nitro-amido-cresol   by  elimination  of 
NH.,  (Nietzki  a.  Ruppert,  B.  23,  3479).  Needles. 

Ethyl  ether  EtA'.  [22°]. 

Di-nitro-7»-cresol 
C,H.,Me(OH)(NO,).,[l:3:4:6]. 

Ethyl  ether  EtA'.  [97°].  Formed  by 
nitrating  ethyl-nitro-cresol  [51°]  (Staedel,  A, 
259,  226). 

Bi-nitro-p-cresol  C,H2Me(OH)(NO,),[l:4:3:5]. 
[85°].  A  product  of  the  action  of  nitrous  acid 
on  p-toluidine  nitrate,  on  amido-toluic  acid 
[167°],  and  ou|)-toluidine  disulphonic  acid  (Beil- 
stein  a.  Kreusler,  A.  144,  183;  Martius  a. 
Wichelhaus,  Z.  [2]  5,  440  ;  B.  2,  207  ;  Richter, 

A.  230,  323).  Formed  also  by  boiling  di-nitro- 
jj-toluidine  with  aqueous  NaOH  (Wagner,  B.  7, 
530) ;  by  nitrating  p-cresol  and  (3,l,4)-nitro-p- 
cresol  (Armstrong  a.  Field,  B.  6,  974  ;  Frische,  A. 
224,  139) ;  or  boiling  diazo-^J-toluene  sulphonate 
with  dilute  HNO.,  (Nevile  a.  Winther,  C.  J.  37, 
631).  Yellow  needles  (from  dilute  alcohol). — 
NaA':  red  needles.  S.  2-3  at  17°.— KA'.  S. 
1-5  at  16°  (M.  a.  W.) ;  -99  at  17°  (Staedel).  Used 
as  a  dye  (gold-yellow).  A  sample  of  '  Victoria 
yellow  '  was  found  by  Martius  and  Wichelhaus 
to  consist  of  a  salt  of  a  dinitrocresol  [110°]. 
Victoria-yellow  is  poisonous  (Weyl,  £.20,  2835). 
— BaA',.— AgA'.    S.    -29  at  17°. 

Methyl  ether  MeA'.  [122°]. 

Ethyl  ether  EtA'.  [73°].  Formed  by  ni- 
trating ethyl-p-cresol  (Staedel,  A.  217,  161). 
When  heated  with  alcoholic  NH.,  it  yields  di- 
nitro-i)-toluidine  [168°]  (Romburgh,  B.  T.  C.  3, 
405). 

Benzoyl  ether  C^nA'.  [109°]. 

p-Nitro-benzyl  e</jer  [186°]. 

Di-nitro-p-cresol  C,H,Me(OH)(NO.,)j.  Ob- 
tained by  the  action  of  excess  of  nitrous  acid  on 
C,H3Me(OH)(NO,)[l:4:2]  (Knecht,  A.  215,  90). 
Yellow  needles  (from  water).  Does  not  melt 
when  heated  but  forms  a  violet  sublimate 

Tri-nitro-o-cresol  C,HMe(0H)(N0.,)3.  [  102°] 
Formed  by  heating  nitro-o-diazo-toluene  nitrate 
with  nitric  acid  (S.G.  1-33)  (Nolting  a.  Collin, 

B.  17,  270).  Orange  prisms  (from  acetone). 
Y'ields  NaNOj  when  heated  with  NaOHAq. 
With  naphthalene  it  forms  (CiH5N30j)C,oHj 
[106°]. 

Tri-nitro-w-cresol 
C„HMe(OH)(NO.,)3[l:3:2:4:6].  [106°].  S.  2-2  at 
20° ;  -8  at  100°  (Buclos).  Formed  by  nitration 
of  ?«-cresol  or  its  sulphonic  acid  (Duclos,  A.  109, 
141 ;  Nolting  a.  De  Salis,  B.  14,  987  ;  15,  1861 ; 
A.  Ch.  [6]  4,  118  ;  Beilstein  a.  Kellner,  A.  128, 
165).  Formed  also  by  the  action  of  HNO^  oa 
nitroso-7)i-cresol  (Wurster  a.  Riedel,  B.  12, 1799); 
by  heating  nitro-coccusic  acid  with  water  at 
180°  (Liebermann  a.  Dorp,  A.  163,  101 ;  Kosta- 
necki  a.  Niementowski,  B.  18,  251) ;  and  by  the 
action  of  cold  cone.  HNO3  on  (2,6,3,4,l)-di- 
iodo-toluquinone  (Kehrmann,  J.  pr.  [2]  39,  392). 
Yellow  needles  (from  water).  Forms  with  naph- 
thalene  a  compound  (C,H5N,0,)C,„Hs  [127°].— 
NH^A'.    Converted  by  warm  aqueous  KCy  into 
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pnviilc  crystals  of  potassium  '  cresyl-pnrpnrate  ' 
KC„ll,N,(^ii  (SoijiiiiariiKa,  Z.  1870,  G57).— KA' : 
yellow  needles. — Pb(OH)A'. — AgA' :  prisms. 

Kihyl  ether  EtA'.  [72°]  (N.  a.  S.) ;  [75°] 
(Rtaodol,  A.  259,  221,  227).  Converted  by  cold 
alciiliolic  NH.|  into  tri-nitro-toluidine  [12(1"]. 

NITRO-o-CRESOL  STJLPHONIC  ACID 
C.HjNSO,  C,H,Me(OII)(NO,)SO.,H.  Formed 
from  (l,2,5)-o  toluidine  suljjhonic  acid  by  dis- 
Bolving  in  fuming  HNO,  and  boiling  the  result- 
ing nitro-dia/.o-toluenc  suliihonic  anhydride  with 
water  (Havduck,  A.  172,  21rt).  Deliciuesccnt. 

-  BaO Jl.NSO,  .^Jaq.— Ba(C;H,NSO„),  Cat]. 

Nitro-yj-cresol  sulphonic  acid.  Etlnil 
derivative  C,  H,M(((  )ll)(NO,).SO:,H[l:4:2:.5]. 
Formed  by  heating  nitio-diazo-toluene  sulphonic 
acid  with  NaOKt  (Foth,  ^1.  230,300).  Needles. 

—  liaA',.  4aq  :  yellow  i)latos. 

NifRO-CRYPTOPINE  v.  Ciitptopine. 

NITRO-CUMENE  C„II,,NO,  i.e.  CJI,l'r(NO,). 
[  —  35°].  Formed  from  cumene  and  fuming 
HNO,  atO°  (Pospekhoff,  J.  R.  18,  52;  ISl.  [2]  45, 
178;  cf.  Cahours,  C.  R.  25,  552  ;  20,  315; 
Nicholson,  C.  J.  1,  2  ;  Kitthausen,  /.  pr.  01,  7'J). 
Oil,  volatile  with  steam. 

Nitro-.|/-cumene  C„H,,Me,(NO„)[l:3:4:.5].  [20°]. 
Forni(!d  by  eliminating  NIL.  from  nitro-'J'- 
cuniidine  lEdler,  B.  18,  02'.().  Large  thick 
prisms,  volatile  with  steam. 

Nitro-ii-cumene  C„H,,i\Ie,(NO,).  [71°]. 
(205^).  Formed  from  i^-cumene  and  cold 
fuming  HNO.,  (Schapor,  Z.  [2]  3,  12  ;  Fittig  a. 
Laubingcr,  [2]  4,  577).  Colourless  needles 
(from  alcohol),  volatile  with  steam.  Yields  on 
oxidation  C,  H,Me,(NO,)GO,,H  [195°]. 

Tri-nitro-cumene  C,,H,,N,0,|  i.e. 
CJI.l'r(NO,.),,  [1:2:4:0].    [109°].    Formed  from 
cumene,  HNO,,  and  H.SO^  (Fittig,  A.  149,  328). 
Needles,  si.  sol.  cold  alcohol. 

Tri-nitro-.|/-cumene  C„Me,,(NO.,),.  [18.5°]. 
Formed  by  nitrating  i|/-cumene  (Fittig  a.  Lau- 
binger,  A.  151,  201).  Prisms  (from  benzene), 
almost  insol.  boiling  alcohol.  By  passing  hydro- 
gen sulphide  into  its  boiling  ammoniacal  alco- 
holic solution,  nitro-if-cumidine-sulphonic  acid 
C,.Me,(NO..)(NH.,)SO,H  [1:3:4:2:0:5]  is  formed 
(^raver,  /.'.  19,2:!12;  20,900). 

NITRO-ij-CUMENOL 
C,HMe,(OH)(NO.,)  [1:3:4:0:2].  [48°].  Obtained 
by  evaporating  an  alcoholic  solution  of  the 
nitrate  to  dryness,  and  distilling  the  residue 
with  steam  (.\uwers,  D.  17,  2979  ;  18,  2(558). 
Long  reddish-yellow  crystals  (from  alcohol),  m. 
sol.  hot  water.  Reconverted  into  the  nitrate  by 
warming  with  dilute  HNO,,. 

Nitrate  C,HMc-,(NO,,).O.NO,.  [84°]. 
Formed  from  >{'-cumenol  and  cold  fuming  HNO,. 
Trimetric  tables  or  prisms,  insol.  water,  si.  sol. 
told  alcohol. 

Me  tinil  ct  7i  cr  C,HMe,(NO.,)OMe.  [42°]. 

Nitro-cumenol  C„H,Pr(N6,)(0H).  Oil, 
formed,  together  with  an  isomeridc  [80°],  by 
nitrating  C,H,l'r(0H)[l:2]  (Filcti,  G.  10,  120).  ' 

Di-nitro-i|'-cumenol 
C„Me,((3H)(NO,),,[l:3:4:0:2:.5].  [112°].  Formed 
l>y  passing  NIL,  into  an  alcoholic  solution  of  the 
nitrate  of  nitro-ilz-cumenol  [84°].  Yellow  crys- 
tals, insol.  water.  Forms  a  red  solution  in 
alkiilis. 

NITRO  CUMIDINE  C,H,„N,.0..  i.e. 
CJI,(C,H.)(NO.,)lNn..).    [below  100°].  Formed 


hy  reducing  di-nitro-cnmcno  with  alcoholic  am- 
monium sulpliide  (Cahours,  C.  It.  24,  557  ;  2(), 
315).  Yellow  scales.  Forms  a  crystalline 
benzoyl  derivative.  —  B'lICl  aq.  — B  .II^SOj  aq : 
needles. 

Nitro-iJ'-cumidine 
C„HMe,(XO,)(NH,)  [1:3:4:5:0].    [47°].  Formed 
from  acetyl-ilz-cumidine  by  nitration  and  s;iponi- 
fication  (Edler,  B.  18,  029).    Red  needles  (from 
dilute  alcohol). 

Acetyl  derivative  [194°]  (E.)  ;  [204°] 
(Auwers,  B.  18,  20(;i).    Prisms  (from  alcohol). 

Nitro-if-cumidine  CJIMe;,(NO.,)(NH.,).  [137°]. 
Formed  by  treating  tri-nitro-i/^-cumene  with 
alcoholic  ammonium  sulphide  (Fittig  a.  Lau- 
binger,  A.  151,  202).  Yellow  needles.— B'HCl.— 
B'.,H,SO.,  aq. 

Nitro-i|/-cuinidine  Acetyl  derivative 
C„HMe,(NO.,)NHAc.  [131°].  Formed  by  nitra- 
tion of  acptyl-ilz-cumidine  [112^]  (Engel,  B.  18, 

2231)  .    Yeliow  needles. 
Di-nitro-^z-cumidine  C„Me.,(NO.J.,(Nn,,).  [78°]. 

Formed  from  acetyl-ip-cumidine  [112°]  l)y  nitra- 
tion and  saponification  (Engel,  B.  18,  2232). 
Y'ellow  needles. 

Acetyl  derivative.    [204°].  Needles. 

Di-nitro-4'-cumidine 
C,Me,(NO.,),,(NH.,)  [1:3:4:2:5:0].      [183°].  Ob- 
tained from  acetyl-i|'-cumidine  [104°]  by  nitra- 
tion and  saponification  (Auwers,  B.  18,  2001). 
Orange  needles  (from  alcohol). 

Acetyl  derivative.  [280°].  SI.  sol.  al- 
cohol. 

NITRO4-CUMIDINE  SULPHONIC  ACID 

C„H,.,N.,S05  i.e.  C,Me,(NO,)(NH,,)(SO,H) 
[1:3:4:2:6:5].  Formed  by  passing  H.^S  into  a 
Ijoiling  solution  of  tri-nitro-ij'-cumene  in  alco- 
holic NH„  and  also  by  heating  nitro-if'-cumidine 
with  CISO3H  at  105"  (Mayer,  B.  19,  2312;  20, 
906).  Colourless  plates.  Melts,  with  decom- 
position at  240°- 200°.  Forms  an  amorphous 
acetvl  derivative  C„H,,AcN.,SO.  [c.  230°]. 

NITRO-CUMINIC  ACID  C,„H,,NO,  i.e. 
C,.H3Pr(N0.,).C0.,H  [4:2:1].  [99°].  Formed  by 
boiling  nitro-isopropyl-cinnamic  acid  with  CrO, 
in  HO.Vc  (Widman,  B.  19,  209).  Tables  or 
monoclinic  prisms. 

Nitro-cuniinicacidC„H.,Pr(N(>,).CO.,H  [4:3:1]. 
[159°].  Obtained  by  nitration  of  cuminic  acid 
((ierhardt  a.  Cahours,  A.  Ch.  [3]  1,  73  ;  25,  36  ; 
Fileti,  G.  11,  15;  Alexejeff,  J.  R.  17,  112;  Bl. 
[3]  2,  727).  Formed  also  by  oxidation  of  its 
aldehyde  (nitro-cuminol)  [54^]  (Lippmann  a. 
Strecker,  B.  12,  77  ;  Widman,  B.  15,  2547)  and 
of  nitro-cumyl  methyl  ketone  (Widman,  B.  21, 

2232)  .  Yellowish  scales  (from  alcohol),  turned 
red  by  sunlight,  especially  when  dissolved  in 
henzeue  (Alexejeff,  BL  [2]  45,  178).- CaA'..— 
PbA'.,.-AgA'. 

Ethyl  ethermX'.    (290°).  Oil. 

Nitrite  C„H.,Pr(NO,).CN.  [71°].  Formed 
by  nitrating  cumonitrile  (Czumpelik,  B.  2,  183). 

Nitro-?;,-cuminic  acid 
C,K,Pr(NO,).CO,H  [4:3:1].  [11.3°].  Formed  by 
oxidation  of  nitro-7t-cnmyl  methyl  ketone  by 
KMnO,  (Widman,  B.  21,  2231).  Formed  also 
by  nitration  of  ?i-ouminic  acid  (Korner,  A.  210, 
230).  Colourless  needles  (from  liot  water), 
turned  brown  by  light. — Ba.\'.,  4aq.-- Sr.\'..  Sacj. 

Methyl  ether  MeA'.  "  [04"].  Crystals 
from  alcohol)  (.Micnius,  J.iir.  [2]  40,  438). 
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NlTRO-CUMINIC  ACID. 


Nitro-n-cummic  acid  C„H.,Pr(NO,,).CO.,H 
[4:2:1].  [157^].  Formed  by  oxidation  of  niti'o- 
propyl-cinnamic  acid  (Widman,  B.  19,  270}. 
Tables  (from  dilute  alcohol),  si.  sol.  water. 

Di-nitro-cuminic  acid  C6H,Pr(N02).,.C0,,H. 
[221°].  Formed  by  nitration  of  cuminic  acid 
(Cahours,  A.  69,  243  ;  Lippmann  a.  Strecker,  B. 
12,  78).  Eeddish  crystals.— BaA'^.—CaAV— 
AgA'  aq  (Kraut,  C.  C.  1859,  85). 

Ethyl  ether  EtA'.  [77-5'>]. 

yfjreide  C,,H,,(N0,)2.C0NH,.  Crystals. 

Di-nitro-i|'-cuminic  acid  CgMea(NO,)2.C02H 
[1:3:4:2:5:6].  [205"].  Di-nitro-duryUc  acid. 
Formed  by  nitrating  i|'-cuminic  acid  (Gissmann, 

A.  216,  207;  Nef,  A.  237,  8).  Prisms  (from 
dilute  alcohol).— CaA'j  3aq. — IJaA'^  Saq. 

NITRO-CUMINIC  ALDEHYDE  C,„H„NO,t.e. 
C„H,i'r(NO,).CHO  [4:2:1].  Nitro  -  cuminol. 
Formed  by  oxidising  nitro-isopropyl-cinnamic 
acid  with  KMnO^  (Einhorn  a.  Hess,  B.  17, 
2019).  Oil,  volatile  with  steam.  With  acetone 
and  NaOHAq  it  produces  di-isopropyl-indigo. 

Nitro-cuminic  aldehyde  C,H3Pr(N0.,)CH0 
[4:3:1].  [54°].  Formed  by  nitration  of  cuminic 
aldehyde  (Lippmann  a.  Strecker,  B.  12,  76; 
Widman,  B.  15,  lOG).  Triclinio  prisms.  Com- 
bines with  bisulphites. 

NITRO^-CUMOaUINONE  C^H.NO^  i.e. 
C„Me.,0,(NO.,)  [1:3:4:2:5:61.  [113°].  Formed  by 
lieating  ip-cumoquinone  carboxylic  acid  with 
HNO3  (S.G.  1-4)  at  100°  for  half  an  hour  (Nef, 
C.J.  53,  428  ;  A.  237, 17).  Yellow  plates,  which 
may  be  sublimed.  Heated  with  alcoholic  SO., 
in  sealed  tubes  it  yields  C,Me,(OH),(NO,)  [106'=]!; 

NITRO-CUMYL-ACRYLIC  ACID   v.  Nitro- 

PROPYL-CINNAMIC  ACID. 

NITRO-CUMYL  METHYL  KETONE 
Ci.H.jNO,  i.e.  [1:2:4]  C„H,Pr(N0,).C0.CH3.M<ra- 
aceto-cumene.  [49°].  Formed  by  nitrating  cumyl 
methyl  ketone  in  the  cold  (Widman,  B.  21, 
2227).    Prisms,  v.  sol.  benzene,  si.  sol.  ligroin. 
.    0.xim  C,H,Pr(N0,,).C(N0H).CH3.  [117=]. 

Phenyl-hydrazide  [138°]. 

Nitro-ji-cumyl  methyl  ketone 
[1:2:4]  C,H3Pr(NO,).CO.CH3.  Formed  by  nitra- 
ting 7!.-cumyl  methyl  ketone  (W.).  Oil. 

Oxim  C,,H,„(N0,,).C(N0H).CH3.  [86°]. 

Phenyl  hydrazide  [139°]. 

NITRO-OT-CUMYL-PROPIONIC  ACID 
C,H.,Pr(N02).CH.,.CH.,.CO.JI[4:3:l].  [99°]. 
Formed  by  nitration  (Widman,  B.  19,  2776). 
Crystals  (from  dilute  HOAc). 

NITRO-CYMENE  C|„H|,NO.,  i.e. 
C,H,MePr(NO.,)  [1:4:2].    S.G.  ii  1-085.  Formed 
by  nitrating  cymene  (Barlow,  A.  98,  245  ;  Lan- 
dolph,  B.  6,  937  ;  Fittica,  A.  172,  314  ;  Widman, 

B.  19,  584  ;  Soderbaum  a.  Widman,  B.  21, 2126). 
Yellow  oil.  Oxidised  by  KMnO^  to  nitro-oxy- 
isopropyl-benzoic  acid  and  terephthalic  acid. 

Nitro-isocymene  C,H3MePr(N0.,)  [l:3:.r]. 
Formed  from  «i-isocymene  and  fuming  HNO., 
(Kelbe  a.  Warth,  A.  221, 161).  Oil,  volatile  with 
steam,  but  decomposed  on  distillation.  Yields 
nitro-toluic  acid  [214°]  on  oxidation. 

Di-nitro-cymene  C„H.,MePr(NO.J.„  [54"], 
Formed  by  nitrating  cymene  (Kraut,  A.  92,  70). 
Got  also  from  di-nitro-amido-cymene  (Mazzara, 
G.  19,  160).    Iridescent  tablets  (from  alcohol). 

Di-nitro-cymene  [78"].  Formed  from  di- 
nitroso-cymene  [72°]  and  HNO3  (S.G.  1-35) 


(Kehrmann  a.  Messlnger,  B.  23,  3562).  Crystals, 
V.  sol.  alcohol. 

Di-nitro-cymene  C,„H,.,(NO.,).,.  S.G.  ^  1-206. 
Formed  by  nitrating  cymene  from  ptychotis  oil 
(Landolph).    Oil,  volatile  with  steam. 

Di-nitro-cymene  C,„H,2(N0.,).^.  [250°].  Got 
from  a  coal-tar  cymene  (Rommier,  Bl.  [2]  19, 434). 

Tri-nitro-cymene  C^HMePrjNO,,),.  [119°]. 
Formed  by  nitrating  cymene  (from  camphor) 
(Fittig,  A.  145,  142).    Thin  plates. 

Tri-nitro-isocymene  C„HMePr(N0.j3.  [73°]. 
Formed  by  nitration  of  r?i-isocymene  (Kelbe,  A. 
210,  54).    Yellow  leaflets,  smelling  like  musk. 

NITRO-CYMENE  SULPHONIC  ACID 
C,H.,MePr(NO.,)SO,H[l:4:6:2].     Formed  from 
cymene  by  sulphonation  and  nitration  (Errera, 

G.  19,  533).-BaA'2aq.— MgA'.,  5aq. 
Amide  [139°].  Scales. 
Nitro-cymene  disulphonic  acid 

C.^HijNS.Psie.  C,HMePr(NO.,)(SO,H).,.  Formed 
from  nitro-cymene  and  CISO^H  (Leone,  G. 
11,  512).  Not  obtained  pure. — BaA"3|aq. — 
PbA"4iaq:  needles. 

NITRO-ISOCYMIDINE  C,„H,^N.,02  i.e. 
C,H,,Me(C,H,)(NO.,)(NH.,).    Formed"  by  heating 
its  phthalyl  derivative  with  cone.  HClAq  at  180° 
(Kelbe  a.  Warth,  A.  221, 176).    Oil,  volatile  with 
steam. 

Benzoyl  derivative  [177°].  Formed  by 
nitrating  benzoyl-isocymidine  (K.  a.  W.).  Needles 
(from  alcohol). 

Phthalyl  derivative 
C,„H,.,(NO,).N:C.p.,:C,H,.     [167°].     Formed  by 
nitrating  phthalyl-isocymidine.  Needles. 

NITRODECOIC  ACID  C„H,s(NO.,).CO.JI.  A 
product  of  the  action  of  boiling  HNO.,  on  the 
acids  of  cocoanut  oil  (Wirz,  A.  104,  291). 

NirRO-DRACYLIC  ACID  is  2>-Niteo-benzoio 

ACID. 

NITRO-DULCITE  v.  Dulcite. 

NITRO-c-DURENE  C,„H,  ,NO.,  i.e. 
C„HMe,(NOJ  [1:2:3:4:5].  Nitro-prehnitene.  [61°], 
(295°  i.V.).    Formed  by  the  action  of  HNO3  on 
c-durene  (Tohl,  B.  21,  905).  Needles.  Yields  on 
reduction  c-duridine  [70°J. 

Di-nitro-c-durene  C,Mej(NO.J.,  [1:2:3:4:5:6]. 
[178°].  Formed  from  c-durene,  HNO.„  and 
KjSOj  in  the  cold  (Jacobsen,  B.  19,  1214)  and 
also  from  penta-methyl-benzene  and  fuming 
HNO3  (Gottschalk,  B.  20,  3287).  Yellowish 
needles  or  prisms  (from  alcohol). 

Di-nitro  durene  C,Mej(NO.,).,  [1:2:4:5:3:6], 
[205°].  Formed  from  durene  and  cone.  HNO3 
at  0°  (Fittig  a.  Jannasch,  Z.  1870,  162  ;  Nef, 

A.  237,  3  ;  C.  J.  53,  428).  Colourless  prisms,  si. 
sol.  alcohol. 

Di-nitro-isodurene  C„Mej(NO.J.,  [1:2:3:5:4:6], 
[156°].    Prepared  from  isodurene,  HNO3,  and 

H,  SOj  (Jacobsen,  B.  15,  1853).  Prisms,  si.  sol, 
cold  alcohol. 

NITRO-DURENOL  C,Me^(NO.,)OH.  [130°]. 
Formed  by  nitration  of  durenol  with  ordinary 
HNO.,  at  0°.  Yellow  crystals.  V.  e.  sol.  alcohol, 
nearly  insol.  water.  Dissolves  in  alkalis  with  a 
dark-yellow  colour  (Jacobsen  a.  Schnapauff, 

B.  18,  2844). 
NITRO-c-DURIDINE 

C„Me,(NO.,)(NH,)  [1:2:3:4:5:6].  [131°].  Formed 
by  reducing  di-nitro-c-durene  with  alcoholic  am- 
monium sulphide  (Tcihl,  B.  21,  904).  Red 
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nocilles,  sol.  alcohol.  Yields,  on  reduction, 
C,Mc,(NiI,),  [M0°]. 

NITRO-ERYTHRITE  v.  Eryturite  tetr.\- 

NITUATE. 

NITRO-ETHANE  C.,H,NO,  i.e.  CH,.CH,..NO.,. 
Mol.  w.  75.  (114").  S.G.  ii  1-05G1  ;  Wi  i-OH\l 
(I'crkin,  C.  J.  55,  G89).  M.M.  2-837.  S.V.  SO  S 
(SLhiff;  Losson,  A.  254,  73).  H.F.p.  20,8s0. 
H.K.v.  25,140  (Thoinsen,  Tli.).  Formed  by  adding 
Ktl  to  cold  silver  nitrite  and  subsequently  dis- 
tilling from  a  water-bath  (V.  Meyer,  B.  5,  31)'J  ; 
A.  171,  1  ;  175,  88;  Getting,  .4.243,  115;  Kissel, 
J.  It.  1882,  22G).  Formed  also  by  distilHng 
KEtSO,  with  NaNO,,  the  yield  being  G  p.c.  of  the 
theoretical  (Lauterbach,  B.  11,  1225),  and  by  the 
action  of  AgNO.,  on  potassium  chloro-propiouate 
(KobjtolT,  Bl.  [2]  47,  ICi'.l).  Oil,  with  pleasant 
odour.  With  alcoholic  soda  it  gives  an  amorphous 
pp.  of  C.HjONa,  a  salt  which  is  very  soluble  in 
water,  forming  a  solution  in  which  HgCl.,  ppts. 
crystalline  C,H,(NO,)HgCl.  The  solution  of 
sodium  nitro-othane  gives  with  FeCl.,  a  blood- 
red  colour,  with  CuSO,  a  green  solution,  and 
with  AgNOj  a  white  pp.  rapidly  turning  black. 

Reactions. — 1.  Iron  and  acetic  acid  reduce  it 
to  ethylamine. — 2.  When  mixed  with  potash  and 
KNO,,,  and  H.,SO|  is  slowly  added,  there  is 
formed  ethyl-nitrolie  acid  CH3.C(N0H).N0,, 
[HTJ,  the  alkaline  salts  of  which  form  deep-red 
solutions  (V.  Meyer,  B.  7,  425). — 3.  Fuming 
H.SO,  yields    ethane    s-di-sulphonic  acid.— 

4.  'HC1A(i  (S.G.  1-14)  at  140^  splits  it  up  into 
hydroxylamine  and  HOAc  (Meyer  a.  Locher,  A. 
180,  103).— 5.  NaOEt  and  EtI  form  oily  C.H.NO 
(108°)  (GOtting).  NaOMe  and  Mel  form  C,H,NO 
(c.  155°).  According  to  Socololf  (J.  R.  20,  579) 
alcoholic  soda  forms  CJi,,NO  (175  )  and  the 
presence  of  alkyl  iodides  does  not  affect  the  pro- 
duct.— 0.  ZnEt,  followed  by  water  forms  di- 
clliyl-liydroxylamine  and  other  products  (Kissel, 
J.  it.  1S87,  lO'J).— 7.  Benzoyl  chloride  forms  di- 
benzoyl-hydroxylamine  and  di-acetyl-bydroxyl- 
amine  (Kissel,  J.  R.  1882,  40). 

Constitution. — The  constitution  of  nitro- 
ethane  has  been  discussed  by  Victor  Meyer  (B. 
5, 404  ;  8, 30  ;  ^.  244,  222) ;  Geuther  (B.  7, 1020) ; 
AlcxejelT  [Bl.  [2]  40,  200);  Socoloff  (Bl.  [2]  47, 
100) ;  Bevad  {J.  R.  20,  125),  and  others. 

Di-nitro-methane  CH.,.CH(NO,,).,.  (ISIi^cor.). 

5.  G.  rl^'  1-3503.  Formed  by  tlie  action  of  KNO^ 
and  alcoholic  potash  on  bromo-nitro-ethane 
(Tor  Meer,  .4.  181,  1).  Formed  also  by  the 
action  of  cone.  HNO.,  on  di-ethyl  ketone  and  on 
nu'thyl-acetoacetic  ether  (Chancel,  Bl.  [2]  31, 
504;  C.  R.  90,  1400).  Oil,  with  sweet  taste. 
Itcduced  by  tin  and  HClAq  to  hydroxylamine, 
NH,,,  and  HO.\c.  Kcduced  by  sodium-amalgam 
to  ethyl-azaurolic  acid.— CH,|.CK(NO._.). :  yellow 
monoclinic  crystals,  m.  sol.  cold  water,  insol. 
alcohol.  Explodes  when  struck.  Its  aqueous 
solution  gives  a  reddish-brown  pp.  with  FcClj,  a 
pale-blue  pp.  with  CuSO,,  and  a  light-brown  pp. 
with  HgCL.— AgA'  :  lustrous  yellow  plates. 

Tri  -  nitro  -  ethane  (?)  CH:,.C(NO,),.  [55°]. 
Formed  from  methyl-malouic  acid  and  HNO3 
(Frauchimont,  R.  T.  C.  5,  281).  Crystals. 

Tetra-nitro-ethane  (?).  Potassium  deri- 
vative C;K.,(NO.,)j.  Formed  from  di-bromo- 
tctra-nitro-ethane, potash, and  ammonium  sulph- 
ide (Villiers,  C.  R.  97,  258  ;  98,  431).  Crystals, 


which  decrepitate  below  100"  and  detonate  at 
200^  or  even  wlien  treated  with  dilute  acids. 

NITRO  -  ETHENYL  -  TRI  -  AMIDO-BENZENE 
CJI,N,Oj  i.e. 

[1:2:3:4]  C„H,(NO,)(NII,)<^^I^C.CE[,.  [295»- 

300°].  Formed  by  heating  di-acetyl-di-nitro-^)- 
phenylene-diamine  with  alcoholic  NH^  at  150° 
(Nictzki  a.  Hagenbach,  B.  20,831;  c/.  Bieder- 
manu  a.  Ledoux,  B.  7, 153L').    lied  needles. 

Nitro  -  di  -  ethonyl  -  tetra  -  amido  -  benzene 
C,„H,0,N,  i.e. 

[5:1:2:3:4]  C„H(NO.,)(<^jJ^>CMe),,  [270°]. 

Formed  by  nitration  of  di-ethenyl-tetra-amido- 
benzene  (Nietzki  a.  Hagenbach,  B.  20,  331). 
Orange-red  needles  (containing  aq).  By  reduc- 
tion it  is  reconverted  into  di-ethenyl-tetra-amido- 
benzene.  —  B"H,,CLPtCl4  iaq :  long  golden-yellow 
needles. 

DI  -  NITRO  -  DI  -  ETHENYL  -  TETRA-AMIDO- 
DITOLYL 

CMc<^^jJ'>C„nMe(N0,).C.nMe(N0,)<;^^^^CiIc'[^l:3:^J. 

[242°].  Formed  from  acetyl-di-nitro-toluidina 
by  reduction  with  ammonium  sulphide,  and 
treatment  of  the  resulting  hydrazo-  compound 
with  boiling  dilute  HClAq  (Bankievitch,  B.  21, 
2407).  Prisms,  v.  e.  sol.  alcohol. -B"H„C1,.— 
B'2HN0,,.   liU'].    Yellow  needles. 

NITRO-ETHENYL-PHENYLENE-DIAMINE 

C.HjNaO,    i.e.     [1:3:4]  C,H3(N0,)<^j^^^CMe. 

[210°].    Formed  by  heating  nitro-o-phenylene- 
diamine  with  Ac..0  at  190°,  cooling,  and  boiling 
with  dilute  H,S0^(Heim,B.  21,  2307).  Yellowish- 
brown  needles  (from  water),  v.  sol.  hot  alcohol. 
NITRO  -  ETHENYL  -  TOLYLENE  -  DIAMINE 

C„H,Me(N0,)<j^^j>CMe[l:3:^'].  [240°]. 

Formed  from  acetyl-^^-toIuidine  by  nitration  and 
reduction  (Bankievitch,  B.  21,  2402).  Needles. 
Yields  on  reduction  ethenyl-tetra-amido-tolucne 
[100°].— B"H,C1,.— B"HN03.  [207°].  Yellowish 
plates. 

NITRO  -  ETHENYL  -  TOLYLEN  E  -  DIAMINE. 

[185°]  (L.);  [202°]  (N.).  Formed  by  nitrating 
ethenyl-tolylene-o-diamine  (Ladenburg,  B.  8, 
677  ;  Niemcntowski,  B.  19,  723).  Needles. 

NITRO  -  ETHYL  -  ALCOHOL  C.H.NO,  i.e. 
CH.,(NO,).CH,OH.  S.G.  ^  l-169i.  Formed 
from  glycol  iodhydrin  and  AgNO„  (Demuth  a.  V, 
Meyer,  B.  21,  3529;  A.  250,  29).  Yellowish 

j  liquid,  sol.  water,  decomposed  on  distillation. 

'  Eeacts  with  diazo-  salts  yielding  azo-  dyes  [e.g. 
CJI..N2.CH(N0,).CH,0H).  Nitrous  acid  con- 
verts it  into  methyl-nitrolic  and  glycollic  acids. 
— CH.,(N0._,).CH..0Na  :  white  granular  powder. 

NITRO"-  ETHYL  -  AMIDO  -  BENZOIC  ACID 
C,H„,N,0,  i.e.  [1:3:5]  C,.iyN0,,)(NHEt).C0,}I. 
[208°].  Formed  from  uitro-amido-benzoic  acid 
and  EtBr  (Rollwage,  B.  10,  1704).  Yellow 
needles  (from  water).— BaA',_,  4aq  :  red  needles. 

Nitro-di-etliyl-»t-aniido-l)enzoic  acid 
C,H3(N0„)(NEt..).C0,H.     Monocliuic  crystals; 
o:6:c  =  -893:l:l-b95.     ;8  =  74°  57'  (Heintze,  /. 
1885,  1454;  of.  Lehmann,  Dissert.,  Gottingen, 
1884). 

NITRO-ETHYL-AMIDO-PHENOL.  Nitros- 
amine  0/  the   ethyl  ether  C„II„N^O,  i.e. 
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NITRO-ETIIYL-AMlDO-rilEXOL'. 


C„H,(NO.,)(OEt).NEt(NO).  Formed  from 

C,.H^(OEt).NHEt  and  nitrous  acid  (Forster,  B. 
21,  354).    Yellowish  prisms.    Does  not  form 

o-NITRO-TETEA  -  ETHYL-DI-^i-AMIDO-TRI- 
PHENYL-METHANE  CnHj.N^O,  i.e. 
C^H4(N02).CH(C„H,NEt,)5,.  [IIO'^].  Formed  by 
heating  o-nitro-benzoic  aldehyde  with  di-ethyl- 
aniline  and  dehydrated  oxalic  acid  (Fischer  a. 
Schmidt,  B.  17,  1898).    Orange  triclinic  prisms. 

7)-Nitro-tetra-  ethyl  -  di  -p  -  amido-tri-phenyl- 
methane.  [113°].  Obtained  from_p-nitro-benzoic 
aldehyde  and  di-ethyl-aniline  (Kaeswurm,  B.  19, 
744).    Thick  needles  or  monoclinic  plates. 

NITRO-ETHYLAMINE  C  ,H,NH.NO,,.  Ethyl- 
'nitranmie.  [3°].  Formed  from  ethylamine  by 
'treatment  with  ClCO.^Me  and  decomposition  of 
the  resulting  CoHjNH.CO.Me  by  ammonia 
(Franchimont  a.  Klobbie,  R.'T.  C.  7,  356). 

o  NITRO -ETHYL- ANILINE  C^H.oN.O^  i.e. 
C,H,(NO,).NHEt  [1:2].  Formed  by  heating  o- 
nitro-phenol  with  alcoholic  ethylamine  for 
12  hours  at  175°.  Formed  also  by  heating  the 
ethylene  ether  of  o-nitro-phenol  with  alcoholic 
ethylamine  at  140°  (Hempel,  J.  pr.  [2]  39,  199  ; 
41,  1C2).  Ked  oil,  sol.  acids,  but  reppd.  by 
water.  Yields  on  reduction  o-phenyleue-ethyl- 
diamine  (249°).  Nitrous  acid  converts  it,  in 
ethereal  solution,  into  di-nitro-ethyl-aniline 
[114°]. 

Nitrosamine  C,,H,(NO,).NEt(NO).  [30°]. 
Formed  from  the  hydrochloride  of  the  base  and 
NaNO._,  in  aqueous  solution.  Yellow  needles 
(from  dilute  alcohol  or  HOAc). 

m-Nitro-ethyl-aniline  CsH,(NO,)NHEt  [1:3]. 
[60°].  Formed  by  heating  ?tt-nitro-aniline  (16  g.) 
with  EtBr  (14  g.)  and  aqueous  NaOH  (6  g.). 
Formed  also  by  adding  HNO,  (41-5  g.  of  S.G. 
1-39)  to  a  cooled  solution  of  ethyl-aniline  (50  g.) 
in  H.,SO^  (1,000  g.)  (Nolting  a.  Strieker,  B.  19, 
546).  Eeddish-yellow  needles,  volatile  with 
steam.  With  diazotised  p-bromo-aniline  it 
yields  C,H,Br.N2.NEt.C,H,N02  [136°]  (Meldola 
a.  Streatfeild,  G.  J.  55,  429). 

Nitrosamine  C,H.,(N0j).NEt(N0).  [47°]. 

Acetyl  derivative  C|;Hj(N02).NEtAc, 
[89°]. 

2)-Nitro-ethyl-aniline  C,H^(N0,)(NHEt)  [1:4]. 
[95°J.  Obtained  by  nitration  of  acetyl-ethyl- 
aniline  dissolved  in  H^SOj  (5  pts.),  the  product 
being  saponified  (Weller,  B.  16,  31  ;  Nolting  a. 
Collin,  B.  17,  267).  Formed  also  by  heating 
p-nitro-aniline  with  EtBr  and  alcoholic  potash 
at  110°  (Schweitzer,  B.  19,  142).  Yellow  prisms 
with  violet  reflex  (from  alcohol).  Somewhat 
volatile  with  steam.  With  diazotised  p-bromo- 
aniline  it  yields  C^H,Br.N„.NEt.C,.H,NO.,  [125°]. 

Nitrosamine  C„Hj(NO.J.NEt(NO).'  [120°]. 
Yellow  needles  (from  alcohol)  (Meldola  a.  Streat- 
feild, C.  J.  49,  61). 

Acetyl  derivative  C^Hj(NO.J.NEtAc. 
[118°]. 

Benzoyl  derivative  C^H,(NO.,).NEtBz. 
[98°].  Needles,  v.  si.  sol.  hot  water  (Meldola  a. 
Salmon,  C.  J.  53,  774). 

i?i-Nitro-di-ethyl-anilineC„Hj(NO.,).NEt,[l:3]. 
(289°).  Formed,  together  with  a  small  quantity 
of  the  p-  isomeride,  by  nitration  of  di-ethyl- 
aniline  dissolved  in  B..BO,  (20  pts.)  (Groll,  B. 
19,  199).  Obtained  also  by  lieating  »K  nitro- 
aniline  (20  g.)  with  EtI  (46  g.)  and  NaOII  (12  g.) 


in  alcoholic  solution  for  8  hours  at  100°  (Nol- 
ting a.  Strieker,  B.  19,  550).    Dark-yellow  oil. 

2)-Nitro-di  ethyl-aniline C„H,(N0.,).NEt.,[l:4]. 
[78°].  Formed  by  oxidation  of  nitroso-di-ethyl: 
aniline  with  KMnO^  and  H.,S0j ;  and  also  by  the 
action  of  nitrous  acid  on  di-ethyl-amido-benzene- 
azo-di-ethyl-aniline  (Lippmann  a.  Fleissner,  B. 
IS,  1422  ;  Groll).  Yellow  monoclinic  needles 
with  blue  reflex. — B'._,H„PtCle :  thin  prisms. 

Di-nitro-ethyl-aniline 
C„H3(N0J,,.NHEt  [4:2:1].  [114°].  Formed  from 
bromo-di-nitro-benzene  and  alcoholic  ethylamine 
(Van  Eomburgh,  R.  T.  C.  2,  104).  Formed  also 
by  boiling  C„H,.NEtAc  with  dilute  HNO^  (S.G, 
1-029)  (Norton  a.  Allen,  B.  18,  1997) ;  and  by 
the  action  of  nitrous  acid  on  an  ethereal  solution 
of  o-nitro-ethyl-aniline  (Hempel,  J.  pr.  [2]  39, 
199  ;  41,  168).  Yellow  needles  (from  alcohol). 
Decomposed  by  boiling  cone.  KOHAq  into  ethyl- 
amine and  di-nitro-phenol. 

Di  -  nitro  -  di  -  ethyl  -  aniline  CjH3(N0.,).^Et, 
[4:2:1].  [80°].  Prepared  by  nitrating  di"-ethyl. 
aniline,  and  also  by  treating  bromo-di-nitro- 
benzene  with  diethylamine  (Van  Romburgh, 
R.  T.  C.  2,  35  ;  8,  251).  Yellow  needles.  De- 
composed by  boiling  aqueous  KOH  into  di- 
ethylamine and  di-nitro-phenol.  When  gently 
oxidised  by  CrOj  it  yields  di-nitro-aniline  [175^]. 

Tri  -  nitro  -  ethyl  -  aniline  C^H,,(N02),NHEt, 
Ethylpicramide.  [84°].  Formed  from  chloro- 
tri-nitro-benzene  (picryl  chloride)  and  NH.Et  in 
alcohol  (Van  Romburgh,  R.  T.  C.  2,"  107). 
Crystals  (from  alcohol)  which  turn  brown  in  air. 

Tri-nitro-di-ethyl-aniline  C„H,(N0,,)3.NEt.„ 
[164°].  Prepared  by  adding  a  hot  alcoholic 
solution  of  NHEtj  to  (l,2,4,6)-chloro-tri-nitro- 
benzene.  Orange  crystals  (from  benzene).  De- 
composed by  potash  into  picric  acid  and  di- 
ethylamine. 

Tetra-nitro-ethyl-aniline 
C,,H,(N0,)3.NEt(N0,).  Niframine  of  tri-nitrc 
ethyl-aniline.  [96°].  Obtained  by  the  action  of 
HNO3  and  H.,S04  on  ethyl-aniline  and  on  di-ethyl- 
aniline  (Van  Romburgh,  R.  T.  C.  2,  31,  114). 
Yellow  plates  (from  alcohol).  Decomposed  by 
10  p.c.  aqueous  NaXOj  into  picric  acid  and 
ethylamine.  Reduced  by  tin  and  HClAq  to  tri- 
amido-phenol. 

NITKO-ETHYL-ANTHKONE  C.^HiaNOj  i.e. 

C,H^<:^^^^^j^j>C,H^.    [102°].  Formed,  as  a 

by-product,  in  the  preparation  of  ethyl-anthra- 
cene hydride-nitrite  by  the  action  of  HNO.,  on 
ethyl-anthracene  hydride  dissolved  in  HOAc 
(Liebermann  a.  Landshoff,  B.  14,  474). 

o-NITKO-ETHYL  BENZENEC,H,(N0,).C,H5. 
[228°].  S.G.  2«  1-126.  Formed,  together  with 
the  p-  isomeride,  by  dissolving  ethyl-benzene  in 
HNO,  (Beilstein  a.  Kuhlberg,  A.  156,  206 ;  Z, 
[2]  5,  524).  Oil. 

p  -  Nitro  -  ethyl  -  benzene  C^H,(N02).C..H5. 
(246°).    S.G.  S2  1-124.  Oil. 

Nitro-di-ethyl-benzene  C,,K,Et,(NO,)  (155" 
at  23  mm.).  Formed  from  di-etliyl-benzene  and 
fuming  HNO.,  at  0°  (Voswinkel,  B.  22,  316). 
Oil ;  boils  with  partial  decomposition  at  280°- 
285°. 

Di  -  nitro  -  tetra  -  ethyl  -  benzene  0„Et  ,(N0.,) ,. 
[115°].    Pale-yellow  prisms  (Galle,  i3.'l0,  1745). 

Tri  -  nitro  -  di  -  ethyl -benzene  C,U(NO.J  ,Et.,. 
[62°].    Yellow  prisms  (Voswinkel,  B.  21,  2830). 
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0  NITRO-ETHYL-BENZENE  SULPHONIC 

ACID  C,I1„NS0,  i.e.C„H.,(NO,)Et.SO,II.  Formed 
by  sulphoiiation  (Beilstein  a.  Kuhlberg,  A.  150, 
207).  -  BaAV    S.  -54  at  17-5°. 

2)  -  Nitro  -  ethyl  -  benzene  sulphonic  acid — 
BaA'.,5a(i.    S.  2-Gl  at  17-.5°.  Noe.lles. 

N1TR0-2>ETHYL-BENZ0IC  ACID 
CJI,Et(NO,).CO,H.  [150'^].  Formed  from  p- 
etbyl-benzoic  acid  and  cold-fuming  HNO^ 
(Aschenbrandt,  B.  12,  1304;  A.  216,  220). 
Noodles  (from  water). — NaA'2aq.  — CaA'.,2aq. — 
BrA'.^daq.  ~BaA';4aq  :  leaflets,  si.  sol.  water. 

p-  NITRO  -  o  -  ETHYL  -  BENZOYL  -  ACETIC 
ETHER  C„H^(N0..).C0.CHEt.C0.J2t.  [40°]. 
Formed  from  C„H^(NO.,).CO.CHNa.CO..Et  and 
EtI  (I'erkin  a.  Bellenot,  C.  J.  49,  451).  Plates. 

DI-NITRO-ETHYLENE-UREA 

^0<N(Noic&>-  Ol^tainRd  from 

ethylene  -  urea  and  HNO,,  (Franchimont  a. 
Klobbie,  E.  T.  C.  7,  17).  Prisms.  On  boiling 
with  water  it  loses  CO.,  and  forms  ethylene-di- 
nitramine  C,H^(NH.NO",),,  [174°]. 

DI-NITRO-ETHYLIC  ACID  C,H„N,0,.  Ethtjl- 
nUraminel  Formed  from  ZnEt^  and  NO.  Pre- 
pared by  passing  nitric  oxide  into  a  benzene 
solution  of  ZnEt^NaEt,  obtained  by  adding 
Bodium  (12-7  g.)  to  "cold  zinc  ethyl  (100  g.).  The 
product  is  successively  treated  with  ether,  alco- 
hol, and  water  ;  zinc  is  ppd.  by  CO.^ ;  the  filtrate 
evaporated,  and  the  sodium  salt  extracted  by  alco- 
hol (Frankland  a.  Graham,  C.  J.  37 , 570 ;  cf.  Frank- 
land,  C.  J.  9,  89;  Zuckschwerdt,  B.l,  291;  A. 
174,  302).  The  free  acid  is  unstable.  Its  salts 
yield  ethylamine  on  reduction  by  sodium-amal- 
gam. Alcoholic  potash  forms  ethylamine  and 
nitric  acid  (Zorn,  B.  15,  1008).— NaC..H,N.,0.,.— 
CaA',  3aq.— BaAV— MgA'„.— ZnA',.— ZnA'._,  aq. 
— CuA'jJ.aq:  flat  dark-blue  needles  (from  alco- 
hol).—AgA'.—AgA'AgNO,. 

K ITRO-o-ETH YL-PHENOL  C.HjE t (N 0,) .OH. 
(212" -215"").  Formed  in  small  quantity  by  the 
action  of  nitrous  acid  on  C^HjEt.NH,  (Suida  a. 
Plohn,  W.  [2]  81,  245).— BaA'^aq:  orange 
plates. 

Di-nitro-o-ethyl-phenol  C„R.Et(NO.,),,OH. 
Formed  from  o-ethyl-phenol  and  cold  HNO^  (S. 
a.  P.).  Heavy  oil.— BaA'^  (at  100°).  Yellow 
plates  (from  alcohol). 

NITRO  -p  -  ETHYL  -  ISOPROPYL  -  BENZENE 
C„H,Etl'r.NO...  (2G5°).  Obtained  from  [4:1] 
C„H,KtPrand"HN03(Von  der  Bccke.B.  23,3194). 

DI-NITRO-(  j3)-ETHYL-THI0PHE  N  E 
C,H(C,H,)(NO,,),S.  Formed  by  nitration  of 
(/3) -ethyl -thiophone  by  passing  air  charged  with 
its  vapour  into  fuming  HNO,  (Bonz,  B.  18,  552). 
Crystalline  solid.  With  alcoholic  KOH  it  yields 
a  blue  colouration,  becoming  red  on  longer  expo- 
sure to  the  air,  or  by  addition  of  more  KOH. 

NITRO-o-ETHYL-TOLUENE 
C,H,MeEt(NO..).   Oil  (Glaus  a.  Pieszcek,  B.  19, 
3().s7). 

Di-nitro-o-ethyl-toluene  C^H,MeEt(NO..)„. 
Oil,  not  solid  at  0°. 

Di-niT,ro-j)-ethyl- toluene.  [52°].  Obtained, 
with  an  oily  isonicride,  liy  nitrating  ^j-ethyl- 
tohieno  (.lannasch  a.  Diockmann,  B.  7,  1513). 

Tri-nitro-/)-ethyl.toluene  C,-HMoEt(NO.,),. 
[92  |.  Obtained  by  nitration  (Gli'nzer  a.  Fittig, 
A.  130,  303).    Prisms  (from  alcohol). 


Nitro-ethyl-p-toluidine 

C„H,Me(NO,).NHEt  [4:3:1].  [48°].  Formed 
from  ethyl-^)-toluidino  (1  pt.),  ILSO,  (20  pts.), 
and  HNO3  (Nolting  a.  Strieker,  ZJ.  19,  549).  Fiat 
red  prisms,  v.  sol.  alcohol. 

N  itro-ethyl-;;-toluidine 
C,H,Me(NO,,).NlIEt [4:2:1].    [-59°].    Formed  by 
heating  nitro-j)-toluidine  with  EtI  (Gattermann, 

B.  18,  1483  ;  Niementowski,  B.  20,  1883).  Bed 
crystals  (from  alcohol),  v.  sol.  ether. 

Acetyl  der  ivative  (245°-250°  at  150  mm.). 

Di-nitro-ethyl-o-toluidine.  Ni train  i n c 
[1:3:5:0]  C,H,Me(NO,,),.NEt(NO,).  [72°].  Formed, 
in  small  quantity,  by  the  action  of  HNO,  on  <li- 
ethyl-o-toluidine  (Van  Romburgh,  B.  T.  C.  3, 
402).    Yellow  crystals  (from  alcohol). 

Di  nitro-ethyl-;)-toluidine 

C,  H,Me(NO,),NlIKt[l:3:5:4J.  [120°].  Formed 
by  nitration  of  nitro-ethyl-p-toluidiue  (Gatter- 
mann, B.  18,  1485).    Orange  crystals. 

Nitrosamine  C;H,(NO..).,.NEt(NO).  [78°]. 

Nitr  amine  C,H,.Me(NO„).,.NEt(NO.,). 
[llOi  (R.;  G.);  [100°]  (N.  a.  L")'  Formed 
from  di-ethyl-p-toluidine  and  fuming  HNO.,  (Van 
Romburgh,  R.  T.  C.  3,  408).  Formed  also  from 
C,H,Me(NEtAc)  and  dilute  (10  p.c.)  HNO,  (Nor- 
ton a.  Livermore,  B.  20,  2271).  Converted  by 
boiling  NaOHAq  into  di-nitro-|J-cresol  [83°]. 

TRI-N  ITRO-ETHYL-o-XYLENE 
C,.Me.,Et(NO„).,.    [121°].    Needles  (from  alcohol) 
(Fittig  a.  Ernst.  A.  139,  193  ;  Stahl,  B.  23,  992). 

Tri-nitro-ethyl-«j-xylene.  [127°].  Formed 
from  ethyl-)K-xylene,  HNO.,,  and  H^SO<  (Stahl). 
White  needles,  m.  sol.  alcohol. 

Tri-nitro-s-ethyl-jw-xylene.  [138°].  Needles, 
V.  si.  sol.  alcohol  (.Jacobsen,  B.  7,  1434). 

Tri-nitro-ethyl-^j-xylene.  [129°].  Prisms 
(from  hot  alcohol)  (Jacobsen,  B.  19,  2510). 

NITRO-EUGENOL  C,„H,,NO,  i.e. 
C,H,(a,H,)(NO.,)(OMe)(OH)  [1:5:3:4].  [44°]. 
Formed  by  nitration  of  eugenol  (Weselsky  a. 
Benedikt,  M.  3,  387).    Triclinic  crystals,  si.  soh 
water.    Volatile  with  steam. 

Acetyl  derivative  [01°].  Tables. 

NITRb-EUXANTHIC   ACID  v.  Euxanthio 

ACID. 

NITRO-PSEUDO-FLAVENOL  v.  Flavenol. 
NITRO-FLUORANTHENE  v.  Fluok-U^thene 
^-NITRO-FLUORENE  C.^H^NOj.  i.e. 
CH.,<^''y^(^>.     [151°]  (H.);  [154°]  (S.). 

Formed  from  fluorene,  HOAc,  and  HNO3  (Hodg- 
kinson,  C.  J.  Proc.  1,  37  ;  Strasburger,  B.  17, 
107).    Prisms,  v.  si.  sol.  alcohol. 

Di-nitro-fluorene  CH.,<^^-^'|^q-|>.  [201°]. 

Formed  by  nitrating  fluorene  (Fittig  a.  Schmitz, 
A.  193,  134).    Needles  (from  HOAc). 

DI-NITRO-FLUORESCEIN  C,„H,„(N0.,),05. 
Formed  from  fluorescein  (1  pt.),  H.iSO^  (20  pts.), 
and  HNO3  (2 pts.)  at  0°  (Baeycr,"  A.  183,  1). 
Amorphous  yellow  powder. 

Di-acetyl  derivative.  Pale-yellow 
needles  (from  alcohol).  On  boiling  for  some 
minutes  with  dilute  (15  p.c.)  KOH  it  forms  a  bl-.ia 
solution. 

Tetra  -  nitro  -  fluorescein  C.,„H„(NO..)  ,0.,. 
Formed  from  fluorescein  (1  pt.)  and  fuming 
HNO,,  (5pts.)  Colourless  crystals  (from  HOAc). 
Its  alcoholic  solution  is  yellowish-red,  and,  on 
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adding  an  ackl,  becomes  first  reddish-violet  and 
then  colourless. 

NITEOFORM  v.  TRI-KITBO-irETHANE. 

NITRO-FUEFURYL-ETHYIENE 

CjH,0.CH:CH(N02).  [184°].  From  furfuralde- 
hyde  and  an  alkaline  solution  of  nitro-ethane 
(P.).    Yellow  prisms. 

Nitro-furfuryl-nitro-ethylene 
CjH,(NO,)O.CH:CH(NO,).  [144°].  Yellow  felted 
needles.    Formed  by  nitration  of  furfuryl-nitro- 
ethylene.    It  is  oxidised  by  Cr03  to  nitro-pyro- 
mucic  acid. 

Dibromide  :  [111°];  yellow  prisms  (Priebs, 

B.  18,  1362). 

NITROGEN.  N.  {Asote.)  At.  w.  14-01.  Mol. 
w.  28-02.  Boils  at  -194-4°  (Olszewski,  W.  31, 
58).  According  to  Sarrau  (C.  R.  94,  639,  718, 
845)  the  critical  temperature  of  N  is  — 123-8°, 
and  the  critical  pressure  is  42-1  atmos.  S.G. 
(gas)  -97247  (air  =  l).  S.G.  (liquid)  -885  (water 
=  1)  at  b.p.  (O.,  I.e.;  cf.  Wroblewski,  C.  R.  102, 
1011).  ti.G.  (gas)  at  3000  atmos.  (water  =  1) 
•823  (Amagat,  C.  R.  107,  522).  V.D.  14  (von 
Jolly,  W.  6,  536).  S.H.p.  (equal  wt.  of  water  =  1) 
•2368  ;  (equal  volume  of  air=  1)  -2377  (Regnault, 
Acad.  26,  302).  C.E.  -0036677  (von  Jolly,  P. 
Jubelbd.  82).  S.  -01843  at  4°,  -01751  at  6-2°. 
•0152  at  12-6°,  -01436  at  17-7°,  -01392  at  23-7° ; 
the  absorption-coefficient 

=  -020346  -  ■00053887<  +  -00001H5G<=  (Bunsen, 
Gasom.  Mcthoden  [2nd  ed.]  209).  S.  (alcohol) 
•12561  at  1-9°,  -12384  at  6-3°,  -12241  at  11-2°, 
•12148  at  14-6°,  -12053  at  19°,  ^11973  at  23-8°; 
absorption-coefficient 

= -126338 --000418«  +  -000006<-  (Carius,  A.  94, 
136;  Bunsen,  Gasom.  Mcthoden  [2nd  ed.]  209). 

Eefraction-equivalent  ^i^-^li  .  At.  w.^  =4-lto5-3 

(Gladstone,  Pr.  18,  49).    Mean  value  of  ju  for 
'white  light  =  1-0003019 ;  dispersion-power 
=  -2086  (Croullebois,  A.  Ch.  [4]  26,  236  ;  v.  also 
Mascart,  P.  153,  149).    M.M.  N»  c.  -114  ;  N'"  c. 
•611  (Perkin,  C.  J.  55,  736).    T.C.  (air  =  l)  -98 
(Narr,  P.  142,  123) ;  -993  (Plank,  Carl  Rep.  13, 
164).  H.C.  [N-,0]  =  -  17,740  ;  [N,0]  =  -21,575; 
[N,0-]  =  -2,005  ;  [N-,0%Aq]=  -6,820; 
[N-,0\Aq]  =  29,820  (Th.  2,  198) ;  [N-,0^] 
=  -22,200;  [N',OT= -1,200;  [N^O\Aq] 
=  -8,400;  [N-,O^Aq]  =  28,600  (Berthelot,  A.Ch. 
[5]  20,  255).    Coefficient  of  compressibility  750- 
1,000  atmos.  -000407,  1000-1500  atmos.  -000265, 
1500-2000    atmos.  -00017,  2000-2500  atmos. 
•000122,  2500-3000  atmos.  -000091  (Amagat, 

C.  R.  107,  522).  Transpiration-coefficient  (0  =  1) 
•873  (Meyer  a.  Springmuhl,  P.  148,  526) ;  -885 
(von  Obermayer,  W.  A.  B.  73  [2nd  part],  433). 
Friction-coefficient  at  0°  = -000184  (M.  a.  S.,  I.e.); 
-0001659  (von  O.,  I.e.).  The  spectrum  of  N  varies 
much ;  there  are  two  distinct  spectra,  known  as 
the  elementary  line  spectrum  and  the  band- 
spectrum  (for  measurements  of  lines,  v.  B.  A, 
1884.  429  ;  also  Ames,  P.  M.  [5]  30,  48). 

Oceurrenec. — In  the  atmosphere,  forming  c. 
|ths  by  volume.  In  the  tluid-cavities  of  some 
specimens  of  rock-crystals  (Davy,  T.  1822.  367). 
In  the  air-bladders  of  fishes,  and  in  other  cavi- 
ties of  the  bodies  of  animals  and  vegetables.  In 
the  gases  from  some  fumaroles.  In  certain 
wells  {v.  L.  Smith,  Am.  S.  [2]  12,  366).  Probably 
in  the  sun  (Young,  Am.  S.  [3]  4,  356  ;  Draper, 


ibid.  [3]  14,  89).  Compounds  of  N  occur  in  very 
large  quantities  throughout  the  animal,  vege- 
table, and  mineral,  kingdom. 

In  1772  Rutherford  (De  aere  viepliitieo ;  Edin- 
burgh, 1772)  showed  that  the  expired  breath  of 
animals  contained  a  gas  which  extinguished 
flame,  but  which  was  not  carbonic  acid,  as  it  was 
not  absorbed  by  potash.  A  little  later  Lavoisier 
proved  that  this  gas  was  present  in  air.  As  this 
gas  did  not  support  animal  life,  Lavoisier  called 
it  azote  (a  and  fw^).  Chaptal  afterwards  gave  it 
the  name  nitrogeii,  because  it  was  present  in 
nitre. 

Foimation. — 1.  From  air ;  by  removing  CO2 
by  KOHAq,  moisture  and  NH3  by  cone.  H^SOj, 
and  0  by  passing  over  red-hot  Cu  (v.  Prepara- 
tion, No.  1). — 2.  By  passing  air  through  a  mix- 
ture of  sawdust  and  Fe  sulphide  (obtained  by 
saturating  ppd.  Fe._,03  with  H^S),  and  then 
through  alkaline  pyrogallate  solution,  and  finally 
through  cone.  H.,SOj.  When  the  process  is 
completed,  passage  of  ILS  re-forms  Fe  sulphide, 
which  may  be  used  again. — 3.  By  burning  P  in 
an  inclosed  quantity  of  air,  over  water,  and 
allowing  the  P.O^  formed  to  dissolve  in  the 
water. — 4.  By  passing  air  through  cone.  NH^Aq, 
and  then  sending  the  mixture  of  air  and  NH, 
over  Cu  heated  to  redness  ;  the  CuO  formed  is 
reduced  by  the  NH^  (Lupton,  C.  N.  33,  90).  - 
5.  Berthelot  (Dl.  [2]  13,  314)  partly  covers  with 
NH,Aq  c.  200  grams  pure  Cu  turnings  in  a 
10-14  litre  flask,  closes  the  flask  by  a  cork 
carrying  a  safety  funnel-tube,  and  a  delivery 
tube  which  is  stopped  by  a  caoutchouc  cap,  and 
shakes  from  time  to  time.  The  O  is  thus  com- 
pletely removed  from  the  air  in  the  flask ;  the  N 
may  be  obtained  by  pouring  into  the  flask  water 
previously  freed  from  0  by  shaking  with  NH,|Aq 
and  Cu ;  the  gas  should  be  passed  through 
KOHAq,  cone.  Il.SOj,  and  then  through  CrCl^Aq 
(B.,  El.  [3]  2,  643).- 6.  By  shaking  FeO,H,,  or 
MnO.H^,  with  air;  the  liydroxides  are  obtained 
by  adding  NaOHAq  to  cone.  FeSO^Aq  or 
MnSOjAq,  and  at  once  stopping  the  ingress  of 
air.  —7.  By  placing  pyrogallic  acid  in  a  flask, 
adding  NaOHAq,  corking,  and  shaking  for  some 
time  (v.  Liebig,  A.  77,  107). — 8.  By  passing  over 
Pt  black  a  mixture  of  100  vols,  air  (from  which 
CO.^  has  been  removed)  with  42  vols.  H  (Dumou- 
lin,  L'Instititt,  1851.  11). — 9.  Bypassing  CI  into 
rather  dilute  NHjAq,  keeping  the  NH3  always  in 
large  excess;  8NH3 4- 3C1,,=  6NH,Cl-i- N^  (the 
experiment  is  dangerous,  as  NCI3  may  be  formed 
and  explode). — 10.  By  warming  cone.  NHjNO.^Aq ; 
or  more  easily  cone.  KNO  ,Aq  mixed  with  3  vols, 
cone.  NH.ClAq,  whereby  KCl  and  NH.NO,  are 
formed  and  the  NH^NCis  decomposed  (NH1NO2 
=  2H,0-i-N2;  Corenwinder,^.  72,225).  Addition 
of  cone.  K^Cr.^OjAq  oxidises  N  oxides  (which  are 
generally  produced)  to  HNO3  (v.  Preparation, 
No.  2).  Loew  (B.  23,  3018)  has  found  that  a 
4-5  p.c.  solution  of  NH^NOj  is  decomposed  at 
the  ordinary  temperature  by  Pt  black,  with  evo- 
lution of  N. — 11.  By  heating  in  a  retort  an  inti- 
mate mixture  of  equal  parts  dry  NH^Cl  and 
K.^Cr.O;,  and  passing  the  gas  through  FeSOjAq 
to  absorb  NO  which  is  generally  formed.  The 
chief  change  is  represented  approximately  thus  : 
2NH,C1  -1-  K,Cr,0,  =  2KC1  -f  4H,0  +  Cr.A  -1-  N,,.  — 
12.  By  heating  powdered  (NHJoCrjO,,  which 
decomposes  to  Cr^O^,  H^O,  and  N. — 13.  By 
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adding  cone.  NH,ClAq  to  a  strongly  alkaline 
coiic.  solution  of  NaBrO  (prepared  by  adding 
L!r  to  cold  NaOHAij) ;  N  is  evolved  rapidly 
(?  3Na]3rO  +  2NH^C1 

=  3NaBr  +  3H,,0  +  '2HC1  +  N,,).  Solution  of 
bleaching-powder  may  be  used,  but  there  is 
danger  of  formation  and  explosion  of  NCI.,. — 
14.  By  heating  a  mixture  of  NHjNOj  and  MnO., 
to  c.  200°  (not  over  '21.5°)  (4NH,N0,  +  MnO" 
=  Mn(NO,).,  +  8H,,0  +  3N,;  Gatehouse,  B.  10, 
1007).  — 15.  N  is  evolved  in  the  reactions  of 
several  metals  with  HNO^;  the  gas  evolved  by 
tiie  action  of  Zn  on  HNO^Acj  in  presence  of 
much  NH,N03  consists  of  c.  90  p.c.  N,  with  N..0 
and  NO  (Acwortb,  C.  J.  28,  839). 

Frcjxiration. — 1.  A  very  slow  stream  of  air 
is  passed  from  a  gasholder  through  (J  tubes 
containing  slightly  moistened  KOH,  to  absorb 
CO.,  then  through  (J  tubes  containing  CaCl^,  to 
absorb  11,_,0,  and  then  tlirough  a  long  hard  glass 
tube,  cnnlaining  (^u  turnings,  or  better  Cu  ob- 
tained liy  reducing  CuO  in  H  (Carius,  A.  91, 
12(1),  and  heated  to  bright  redness  in  a  furnace; 
the  gas  which  issues  is  allowed  to  bubble 
tlu'ough  a  solution  of  CrCI.,,  to  remove  any  traces 
of  O  which  may  remain,  and  is  then  dried  by 
passing  through  CaCl.  in  several  (J  tubes,  and 
then  over  V.O,.  Before  the  air-stream  is  started, 
the  tube  containing  the  Cu  should  be  heated  and 
a  stream  of  11  passed  through  it,  to  remove 
traces  of  CuO  (this  is  not  necessary,  of  course, 
if  the  Cu  has  been  prepared  by  reducing  CuO  by 
H) ;  after  cooling,  one  end  of  the  tube  should  be 
sealed  and  the  other  connected  with  a  Sprcngel- 
jiiunp,  and  the  Cu  should  be  heated  in  a  vacuum 
fcir  some  time.  If  this  precaution  is  not  taken, 
the  N  will  contain  H  (von  Jolly,  IF.  0,530).  The 
solution  of  CrCl._,  is  prepared  before  use  by  di- 
gesting CrCly^q  with  scrap  Zn  and  HCl.'Vq  until 
a  clear  blue  liquid  is  obtained,  which  is  poured 
into  Na  acetate  solution,  in  an  atmosphere  of 
COo ;  the  red  pp.  of  chromium  acetate  is  washed 
with  ILO  containing  CO.^,  and  is  then  placed 
in  a  flask  closed  by  a  cork  with  entrance  tube 
(to  be  attached  to  the  N  apparatus),  exit  tube, 
and  a  funnel  though  which  IIClAq  is  dropped 
on  to  the  acetate,  which  is  thereby  changed  to 
CrCL ;  the  whole  of  the  acetate  is  not  dissolved, 
to  avoid  free  HCl ;  the  N  apparatus  is  at  once 
attached  to  the  flask  (0.  von  der  Pfordten,  .4. 
228,  112).— 2.  Solid  NII.Cl  is  added  to  an  almost 
saturated  cold  solution  of  NaNO,,,  when  no  more 
NII,C1  dissolves  the  liquid  is  poured  into  a  ca- 
pacious Hask,  cold  cone.  K.Cr.jO.Aq  is  added, 
about  1  pt.  K^Cr.O,  for  each  1  pt.  NaNO..  used, 
and  the  mixture  is  gently  warmed.  The  K.^Cr.^O, 
oxidises  any  oxides  of  N  to  HNO,  {v.  Gibbs,  B. 
10,  1.187).  It  is  advisable  to  pass  the  N  through 
KOII.Vq  to  absorb  any  traces  of  CI  compounds 
coining  from  impurities  in  the  salts  used  (Gibbs, 
I.e.).  3.  A  solution  of  1  pt.  K,Cr.,0.,  1  pt. 
NH,NO„  and  1  pt.  NaN0„,  in  3  pts.  water  is 
warmed  in  a  fair-sized  flask  (Bottger,  Jahr.  dcs 
l^Iii/s.  Vcrcins  zu  Frankfort,  1876-77.  24). 

Projicrtics. — A  tasteless,  colourless,  odourless 
pas,  which  does  not  burn,  nor  support  combus- 
tion, nor  form  a  pp.  with  CaOAq.  Liquid  N  is 
obtained  by  cooling  the  gas  to  — 136-^  under  a 
]uessure  of  some  hundred  atinos.,  and  then  re- 
ducing pressure,  not  toosuddenly,  to  not  less  than 
50  atmos. ;  the  N  does  not  remain  liquid  for  more  1 


than  a  few  seconds.  Liquid  N  is  colourless, 
transparent,  and  shows  a  very  sharp  meniscus 
(Wroblewski  a.  Olszewski,  A.  Ch.  ((3]  1,  112). 
According  to  Cailletet  (A.  Ch.  [5]  5,  132),  N  is 
liquefied,  for  a  second  or  two,  by  subjecting  the 
gas  to  200  atmos.  pressure  at  13",  and  then 
suddenly  reducing  the  pressure.  It  has  not 
been  solidified.  N  is  slightly  lighter  than  air  ; 
1  litre  at  the  sea-level,  lat.  45°, weighs  1-2574G14 
grams  (von  Jolly,  W.  6,  536).  N  is  very  slightly 
sol.  water  (for  S.  v.  beginning  of  this  art.).  Small 
quantities  of  N  are  absorbed  by  molten  pig-iron, 
east-iron,  and  steel  (Parry,  Am.  Ch.  6,  107 ; 
Troost  a.  Hautefeuille,  C.  R.  76,  482,  5(;2 ;  80, 
909  ;  Lcdebur,  C.  C.  1873.810).  Wood  charcoal 
also  absorbs  N  ;  according  to  it.  A.  Smith,  char- 
coal which  has  absorbed  N  and  0,  when  exposed 
to  the  air  for  a  time  gives  off  O  only  (Pr.  12, 424  ; 
cf.  Montmagon  a.  de  Laire,  Bl.  [2J  11,  261).  N- 
is  chemically  inert ;  it  combines  slowly  with  O 
when  electric  sparks  are  sent  through  a  mixture 
of  the  gases  for  some  time ;  HNO,  is  formed 
when  electrolytic  gas  (H.^-t-O)  is  strongly  com- 
pressed and  then  exploded  in  compressed  air  in 
presence  of  a  little  KOHAq,  and  also  when  C  is 
burnt  in  a  mixture  of  strongly  compressed  air 
and  O  (in  presence  of  a  little  KOHAq)  (Hempel, 
J).  23,  1455).  N  and  H  combine  under  tlie 
inlluence  of  the  electric  discharge.  At  or  towards 
white  heat  N  combines  with  B,  Cr,  Mg,  Si,  and 
V  ;  probably  also  with  Al,  Fe,  and  Zn.  The 
compounds  of  N  are  extremely  numerous  and 
exhibit  great  differences  of  properties.  N  is 
related  chemically  to  P,  V,  As,  Nb,  Sb,  Di,  Er, 
Ta,  and  Bi ;  these  elements  form  Group  VI. 
IMostof  the  oxides  of  N  are  acidic,  none  is  basic  ; 
NU,|,  however,  is  markedly  basic  and  alkaline 

(v.  NiTKOGEN  GROUP  OF  ELEMENTS,  p.  571). 

The  influence  exerted  on  the  molecular 
volumes  of  N  compounds  by  the  N  atoms  has 
not  yet  been  measured  satisfactorily  (for  a 
synopsis  of  data  v.  Kopp,  A.  250,  1).  The  mo- 
lecular rotatory  power  of  N  compounds  varies 
according  as  the  N  atom  is  in  direct  union  with 
3  or  5  other  atoms ;  but  the  exact  numerical 
value  to  be  assigned  to  N'"  and  N^'  has  not  yet 
been  finally  determined  (ti.  Perkin,  C.  J.  55,  680). 
Neither  have  final  values  been  yet  determined 
for  the  atomic  refractions  of  N'"  and  N^. 

The  atomic  wt.  of  N  has  been  determined 
(1)  by  finding  the  ratio  of  Ag  to  AgNO,,  the 
at.  wts.  of  Ag  and  O  being  known  (Marignac,  A. 
59,  289  ;  Stas,  Reck.  50  ;  Nouv.  R.  281)  ;  (2)  by 
finding  the  ratio  of  NH,C1  to  Ag  needed  to  ppt. 
the  CI  (M.,  I.e.  ;  Stas,  Rech.  87;  Notiv.  R.  57). 

Supposed  allotropic  form  of  nitrogen. — By 
passing  a  succession  of  powerful  electric  sparks 
through  N  at  not  more  than  20  mm.  pressure, 
Thomson  a.  Threlfall  (Pr.  40,  329)  observed  a 
diminution  in  the  volume  of  the  N  ;  at  8  mm. 
the  diminution  amounted  to  8  to  10  p.c.  of  the 
original  volume;  after  long  warming  to  100° 
the  gas  attained  its  original  volume.  T.  a.  T. 
supposed  that  an  allotropic  form  of  N  is  produced 
under  these  conditions.  According  to  Johnson 
C.  J.  39,  130),  when  N,  obtained  from  KNO,Aq 
and  NHjClAq,  is  mixed  with  H,  and  the  gases  are 
passed  over  spongy  Pt,  NH.,  is  formed  ;  but  NH, 
is  not  produced  if  the  gases  are  passed  througli 
a  hot  tube  before  coming  in  contact  with  the 
i  spongy  Pt.    Johnson  concluded  that  N  can  exist 
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in  two  forms:  one  active  and  the  other  inactive, 
the  latter  being  formed  by  the  action  of  heat  on 
the  former  (v.  also  Johnson's  pamphlet,  Ele- 
vientary  Nitrogen,  and  on  the  Synthesis  of  Am- 
monia [Churchill,  1885]). 

Fixation  of  nitrogen  bij  growing  plants. — 
Experiments  conducted  in  recent  years  tend  to 
show  that  certain  plants,  notably  Leguminosai, 
are  able  to  absorb  N  from  the  air  and  build  up 
nitrogenous  material  therewith.  The  absorption 
of  N  seems  to  occur  in  nodules  which  grow  on  the 
roots  of  the  plants.  For  an  account  of  the  more 
impoi'tant  experiments  up  to  the  early  part  of 
1890  V.  Lawes  a.  Gilbert,  Pr.  46,  85  ;  abstract  in 
N.  42,  41 :  V.  also  Atwater  a.  Woods,  Am.  12, 
526  ;  also  Schloesing  a.  Laurent,  C.  B.  Ill,  750  ; 
abstracts  in  C.  J.  60,  353. 

Reactions  and  Combinations. — 1.  Combines 
with  oxygen  to  form  NO.,  when  electric  sparks  are 
sent  through  the  gases  for  some  time.  When 
air  is  strongly  compressed  and  mixed  with  com- 
pressed 0  and  some  electrolytic  gas  (H, +  0),  an 
open  tube  containing  KOHAq  is  placed  in  the 
vessel,  and  a  spark  is  passed,  a  considerable 
quantity  of  KNO.,  is  found  in  the  KOHAq  (Hem- 
pel,  B.  23,  1455).  HNO3  is  also  formed  by  ex- 
ploding H._. +  0  in  air  at  the  ordinary  pressure 
standing  over  Hg  (Bunsen,  Gasom.  Motlwdcn 
[2nd  ed.],  71).  Nitrites,  or  HNOj,  are  formed  in 
very  small  quantities  in  certain  cases  of  com- 
bustion in  air,  e.g.  when  P,  H,  or  ether  is  slowly 
burnt  (Schonbein,  J.  pr.  84,  193  ;  86,  129  ;  Ber- 
thelot,  A.  Ch.  [5]  12,  440;  C.  B.  108,  543; 
Kolbe,  A.  119,  176  ;  Zoller  a.  Grete,  B.  10,  2145  ; 
Ilosva,  Bl.  [3J  2,  734).  It  is  doubtful  whether 
the  nitrites  are  produced  by  the  oxidation  of  N 
or  of  NH3  in  the  air;  the  experiments  of  L.  T. 
Wright  (C.  J.  35,  42)  tended  to  show  that  nitrites 
are  not  formed  by  burning  H  in  air  from  which 
NH3  has  been  carefully  removed.  According  to 
Ilosva  (Bl.  [3]  2,  734),  nitrites  are  formed  by 
jjassing  air  over  Pt  black  heated  to  c.  250°. 
Loew  {B.  23,  1443)  showed  that  small  quantities 
of  nitrites  are  produced  when  pure  Pt  black  is 
treated  with  pure  NaOHAq  in  the  air.  Neither 
of  these  sets  of  experiments  proves  conclusively 
that  the  N,  and  not  the  NH.„  of  the  air  was  the 
source  of  the  N  of  the  nitrites  produced.  Schon- 
bein's  statement  that  N  combines  with  ozone  has 
been  disproved  by  Carius  (A.  174,  31). — 2.  N 
combines  with  hTjdrogen  to  form  NH,  under  the 
influence  of  the  electric  discharge  (Chabrier, 
C.  R.  75,  484  ;  Donkin,  Pr.  21,  281 ;  Morren, 
C.  R.  48,  432  ;  Perrot,  C.  R.  49,  204  ;  cf.  John- 
son, C.  J.  39,  130  ;  and  Wright,  C.  J.  39,  359). 
Eamsay  a.  Young  assert  that  a  trace  of  NH,,  is 
formed  when  a  mixture  of  moist  N  and  H  is 
passed  through  a  red-hot  tube  containing  iron 
tilings  (C.  J.  45,  93).— 3.  At  a  very  high  tempe- 
rature N  combines  with  boron,  chromium,  mag- 
nesium, and  silicon,  and  probably  also  with 
aluminium,  iron,  and  zinc,  to  form  nitrides  {v. 
these  elements). — 4.  N  combines  with  carbon  to 
form  CJSTj,  when  induction-sparks  are  passed  be- 
tween C  poles  in  an  atmosphere  of  N  (Morren, 
C.  R.  48,  342).  Cyanides  are  formed  when  a 
mixture  of  C  with  oxide  of  an  alkali,  or  alkaline 
earth,  metal  is  heated  in  N  ;  Hempel  (B.  23, 
3390)  has  shown  that  considerable  quantities  of 
cyanides  are  thus  formed  if  the  reaction  occurs 
at  pressures  from  10  to  60  atmospheres. 


Detection  of  nitric  nitrogen,  i.e.  N  in  combi- 
nation as  nitrite  or  ?iitrate.  One  part  of  N  ex- 
isting as  a  nitrite  or  nitrate  in  20,000,000  parts 
of  water  suffices  to  give  a  violet-blue  colour  with 
a  drop  of  diphenylamine  sulphate  in  H.SO^  fol- 
lowed by  2  c.c.  cone.  H.^SO^  and  stirring  (v. 
Warington,  C.  J.  45,  644). 

Nitrogen,  acids  of.  The  compound  N.,H, 
known  as  hydrazo'ic  acid,  is  described  undet 
Nitrogen,  hydrides  of,  p.  559  ;  for  the  Oxyacida 
of  nitrogen  v.  p.  567. 

Nitrogen,  boride  of,  v.  Bobon  nitride,  vol.  L 
p.  627. 

Nitrogen,  bromide  of.  ?NBr3.  According 
to  Mill  on  (.4.  Ch.  [2]  69,  75)  the  red,  very  explo- 
sive, oily,  liquid  formed  by  adding  KBrAq  to  N 
chloride  covered  with  a  little  water  is  a  bromide 
of  N. 

Nitrogen,  chloride  of.  NCI3.  This  compound 
is  frightfully  explosive.  Experiments  must  be 
conducted  with  small  quantities  and  with  the 
greatest  care.  V.  Meyer  (B.  21,  26)  describes  a 
glass  case  in  which  experiments  with  NCI3  may 
be  conducted. 

Preparation. — 1.  A  stick  of  NH^Cl  is  sus- 
pended in  as  cone.  HClOAq  as  can  be  obtained  ; 
an  oily  liquid  slowly  collects  in  a  small  leaden 
basin  placed  at  the  bottom  of  the  vessel  in  which 
the  reaction  proceeds  {cf.  Troost  a.  Hautefeuille, 
C.  R.  69,  152).— 2.  NHiClAq  saturated  at  35°  is 
poured  into  a  glass  basin,  and  a  glass  cylinder, 
closed  at  one  end  by  parchment,  and  partly  filled 
with  the  same  NH^ClAq,  is  placed  upright  in  the 
liquid  in  the  basin  ;  a  Pt  plate,  forming  the 
positive  pole  of  a  battery  of  at  least  6  to  8  Grove 
or  Bunsen  cells,  is  immersed  in  the  NH^ClAq  in 
the  cylinder,  and  the  negative  pole— also  a  Pt 
l?late — is  placed  obliquely  under  the  parchment 
which  closes  the  lower  end  of  the  cylinder.  A 
very  thin  layer  of  turpentine  is  spread  on  the 
surface  of  the  NH^ClAq  in  the  cylinder.  When 
the  current  is  sent  through  the  liquid  very  small 
oily  drops  form  at  the  positive  pole  and  float  to 
the  surface,  where  they  explode  on  coming  into 
contact  with  the  turpentine  (Bottger  a.  Kolbe,  A. 
64,  236  ;  Bottger,  pir.  68,  374).— 3.  About 
30  grams  pure  NH^Cl  are  dissolved  in  hot  water, 
the  solution  is  filtered  if  necessary,  diluted  to  1^ 
litres,  and  placed  in  a  perfectly  clean  leaden 
basin ;  a  small  leaden  basin  with  a  handle  is 
placed  in  the  centre  of  the  larger  basin  ;  a  fair- 
sized,  very  clean  flask  is  filled  with  CI,  and  this 
flask  is  immersed  in  the  NHjClAq,  so  that  the 
mouth  of  the  flask  covers  the  small  leaden  dish. 
The  apparatus  is  placed  out  of  direct  sunlight, 
in  a  glass  case  with  double  walls,  having  an  open 
door  at  one  end  (v.  V.  Meyer,  B.  21,  26).  The 
CI  is  slowly  absorbed  by  the  NH^ClAq  which  rises 
in  the  jar ;  when  about  ^  of  the  CI  has  disap- 
peared, oily  drops  begin  to  be  formed  in  the 
liquid ;  these  drops  increase  in  quantity  and 
size,  and  at  last  sink  into  the  small  leaden  dish. 
The  leaden  dish  is  very  carefully  removed,  and 
its  contents  are  poured  into  a  small  separating 
funnel  made  of  very  thin  glass  ;  the  NH^ClAq  is 
removed  by  a  pipette,  the  greatest  care  being 
taken  that  the  liquid  does  not  come  into  contact 
with  any  kind  of  organic  matter ;  the  oil  in  the 
funnel  is  repeatedly  washed  in  the  cold  water 
till  the  washings  are  free  from  CI,  and  a  gentle 
stream  of  air  is  sent  through  the  oil  to  remove 


NITROGEN. 


the  last  traces  of  CI.  The  oil  is  now  allowed  to 
drop  from  the  funnel  into  a  very  small  glass 
vessel,  where  it  is  dried  by  contact  with  a  little 
bit  of  dry  CaCL ;  the  oil  is  then  poured  into  a 
little  weighed  tube  holding  about  1  c.c.,  and 
closed  by  a  loosely-fitting  stopper.  The  very 
greatest  care  is  required  in  conducting  these  ope- 
rations, especially  the  removal  of  the  oil  from  the 
separating  funnel,  as  the  rubbing  of  the  glass  tap 
against  the  funnel  is  very  apt  to  cause  explosion  ; 
wlien  a  little  of  the  oil  has  been  dropped  into  the 
vessel  in  which  it  is  to  be  dried,  another  clean 
glass  dish  must  at  once  be  placed  beneath  the 
funnel,  as  explosion  would  occur  if  a  trace  of  the 
oil  should  drop  on  to  the  table.  (For  more  details 
V.  Gattermann,  B.  21, 751.)  The  oil  thus  obtained 
is  a  mixture  of  chlorinated  ammonias  NH3^j;Cl.r 
(G.,  I.e.) ;  the  composition  of  portions  of  the  oil 
varies.  To  prepare  pure  NCI.,,  after  washing  the 
oil  in  a  separating  funnel  till  free  from  CI,  and 
separating  the  water  as  completely  as  possible, 
Gattermann  passes  a  fairly  rapid  stream  of  pure 
CI  over  the  oil,  which  is  in  the  narrow  j^art  of 
the  fuimcl,  for  about  J  an  hour  ;  he  then  washes 
and  dries  the  oil  in  the  way  described.  The 
analysis  was  made  by  decomposing  the  oil  by 
NH.Aq,  when  N  and  HCl  are  formed  (the  HCl 
combining  with  excess  of  NHj  to  form  NH,C1),  and 
estimating  CI.  The  process  is  carried  out  by 
Gattermann  (I.e.)  by  dropping  the  little  weighing 
tube  and  the  stopper  (which  is  removed  from 
the  tube)  into  water  in  a  fiask,  closed  by  a  cork 
carrying  a  small  dropping  funnel  and  a  tube 
passing  downwards  into  a  beaker  of  water, 
allowing  about  20  c.c.  cone.  NH^Aq  to  flow  venj 
slowly  into  the  flask,  when  the  decomposition  is 
complete  (about  4  hours  are  required)  adding  the 
water  in  the  beaker  to  the  contents  of  the  flask, 
and  boiling  for  a  short  time,  adding  HNO^Aq  and 
AgNO,Aq,  and  weighing  the  AgCl  formed. 

Properties  and  Reactions. — A  dark-yellow 
oil ;  S.G.  c.  I'G  (determined  by  finding  that  the 
oil  very  slowly  sank  in  Fe,(SO,).,Aq,  S.G.  1-578, 
I'orret,  Wilson,  a.  Kirk,  G. /I.  47,50).  Explodes 
when  exposed  to  direct  sunlight  or  the  light  of 
burning  Mg.  Explodes  at  c.  110^-95°  when  heated 
in  a  perfectly  clean  tube  {v.  G.,  I.e.) ;  explodes  on 
contact  with  wood,  grease,  oil,  or  almost  any  kind 
of  organic  matter.  The  explosion  of  NCI,  is 
frightfully  violent.  The  older  observers  said  that 
explosions  occurred  under  most  curious  and 
apparently  contradictory  conditions;  e.f/.  contact 
with  P,  As,  or  Se  caused  explosion,  but  no  ex- 
plosion occurred  by  contact  with  C,  S,  gum, 
starch,  or  wax.  Gattermann  (I.e.)  thinks  that 
light  was  the  cause  of  many  of  these  explosions. 
The  vapour  of  NCI, acts  on  the  eyes  and  mucous 
membrane  of  the  nostrils.  NCI,  is  decomposed 
by  cone.  HClAq,  giving  NH,C1  and  CI  ;  NH^Aq 
produces  NH,C1  and  N;  Hg  forms  HgCl..  and  N ; 
SO,Aq  produces  NH.„  H,SO,,  and  HCl;  As.OjAq 
and  SH.Aq  also  set  free  N. 

The  formation  of  NCI,  from  N  and  CI  would 
bo  accompanied  by  the  disappearance  of  much 
heat.  Dcville  a.  Hautefcuille  give  [N,  Cl-'J  = 
-  38,000  (C.  B.  09,  152  ;  cf.  Ogier,  A.  Ch.  [5] 
20,  5). 

References. — Dulong.  G.  A.  47,  43;  Porret, 
Wilson,  a.  Kirk,  G.A.  47,50  ;  H.  Davy,  T.  1813. 
1,  212  ;  Serullas,  P.  17,  304  ;  Millon,\4.  Ch.  [2] 
09,  75  ;  Bincau,  A.  Ch.  [3J  15,  82 ;  Gladstone, 


C.  J.  7,  51 ;  Dcville  a.  Hautefeuillo,  C.  R.  00, 
152  ;  Dottger  a.  Kolbe,  A.  04,  230  ;  BOttger,  J.pr. 
08,  371  ;  Gattermann,  B.  21,  751. 

Nitrogen,  chlorophosphide,  v.  Niirogcn, 
phosiihochloridc  of,  p.  570. 

Nitrogen,  chlorosulphide  of,  v.  Nitrogen, 
sulphochloridc  of,  p.  571. 

Nitrogen,  fluoride  of.  Warren  (C.  N.  55,  289) 
says  that  a  yellow  oil,  probably  a  fluoride  of  N, 
is  obtained  by  electrolysing  NHjFAq  ;  the  oil 
explodes  by  contact  with  a  gold  wire. 

Nitrogen,  hydrides  of. 

Three  compounds  of  N  and  H  have  been 
isolated,  viz.  ammonia,  NH., ;  hydrazine,  N.^H,  ; 
and  hydrazo'ic  acid  N,,H.  Ammonia  is  described 
in  vol.  i.  p.  190,  and  hydrazine  in  vol.  ii.  p.  700. 
As  hydrazoic  acid  has  been  isolated  since  the 
publication  of  vol.  ii.  this  compound  is  described 
here : — 

N  :  N 

Hydrazoic  acid  NjH.    \/    .  (Azoimide. 

NH 

Hydrogen  nitride.)  This  acid  was  discovered  by 
Curtius  in  1890  (B.  23,  3023). 

Formation.-- l^yhyl  benzoylglycollate  reacts 
with  N.jH,  to  form  benzoyl  -  hydrazine  and 
the  ethyl  salt  of  hvdrazine  acetic  acid;  thus, 

C,  IFCO.G.CH.COOEt  -f  2N.,H, 
=  C,H,CO.NH.NH„-i-  NH.,.NH.CH,,.CO,Et  +  H.O. 
By   the   reaction  of   benzoyl-hydrazine  with 
NaNO.,  and  acetic  acid,  benzoyl-azoimidc  is 
formed  ;      thus,      C,H,CO.NH.NH, -i- NOOH 

=  C,H,CO.N</--  +  2H,0.    By  boiling  this  imide 

with  NaOH  the  Na  salts  of  benzoic  and  hydrazoic 
acids  are  produced  ;  thus, 

C,H,CO.N<|^  +  2NaOH  „ 

^   =  C,H,COONa  +  NaN<^^  +  B.,0. 

By  adding  dilute  H.^SO,Aq  and  warming, 
hydrazoic  acid  gas  is  evolved. 

Preparation. —Jithyl  hippurate  is  dissolved 
in  as  small  a  quantity  as  possible  of  boiling 
alcohol,  N.,H,.H.,0  is  added  in  the  ratio 
C„H  CO.NH;CH.,.COOEt:N.,H,.H.,0  ;  hippuryl 
hydrazine,  cXCO.NH.CH,.CO.NH.NH„  sepa- 
rates on  cooling.  The  crystals  are  recrystallised 
from  alcohol,  and  dissolved  in  much  warm  water, 
with  addition  of  rather  more  than  a  molecular 
proportion  of  NaNO.j ;  the  solution  is  cooled  to 
0°,  and  mixed  with  excess  of  acetic  acid,  when 
lustrous  tablets  of  a  nitroso-  compound  (probably 

C,H,CO.NH.CH-,.CO.N<(^^  )   separate  ;  the 

crystals  are  collected  by  help  of  a  filter-pump, 
washed  with  cold  water,  and  dissolved  in  very 
dilute  NaOHAq.  This  solution  is  gently  warmed 
for  a  short  time  on  the  water-bath,  and  is  then 
placed  in  a  llask  connected  with  a  condenser 
and  furnished  with  a  dro23ping  funnel.  A  tlask 
containing  AgNO.|Aq  is  used  as  a  receiver  ; 
dilute  H..SO,A(i  is  allowed  to  drop  very  slowly 
into  the  boiling  li(juid  in  the  flask ;  N.,H  distils 
over  with  steam,  and,  reacting  with  the  AgNOj 
in  the  receiver,  produces  AgN;, ;  the  operation 
is  continued  so  long  as  a  pp.  is  produced  in  the 
receiver.  The  AgN,  is  collected  by  the  help  of 
the  pump,  and  well  washed  with  cold  water  ;  it 
must  not  be  heated  above  00°,  else  there  is 
danger  of  a  severe  explosion.  The  AgN^  is  de- 
composed by  boiling  with  dilute  IIClAq,  the  dis- 
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tillate  is  fractionated,  and  the  portion  which 
distils  over  in  tlie  early  stages  is  collected 
separately  from  the  rest.  In  this  way  a  solution 
of  NjH  containing  27  p.c.  N.,H  is  obtained,  liy 
repeatedly  fractionating  with  great  care,  N;,HAq 
containing  over  90  p.c.  N^H  is  obtained  ;  and  all 
water  can  be  removed  from  this  solution  by  fused 
CaCU  (Curtius  a.Kadenhausen,  J.pr.[2]  43,  207). 
The  process  of  fractionation  is  often  attended 
with  explosions. 

Properties  and  Reactions. — A  27  p.c.  solution 
of  NjH  is  a  thickish  liquid,  which  sinks  in  water ; 
it  possesses  an  extremely  offensive  odour  ;  with 
NH^  it  gives  white  clouds.  Pure  N^H  is  a  clear, 
colourless,  very  foully  smelling,  liquid.  It  boils 
at  37°.  It  is  very  explosive.  When  touched  with 
a  hot  substance  it  explodes  with  violence  ;  it  also 
explodes  when  placed  in  a  barometric  vacuum. 
The  solution  of  N^H  corrodes  the  skin  and  causes 
headache  and  giddiness.  N.,HAq  is  a  strong  mo- 
nobasic acid  ;  it  dissolves  Fe,  Zn,  Cu,  AI,  and  Mg 
with  rapid  evolution  of  H ;  it  appears  to  dissolve 
slightly  Au and  Ag.  With  AgNO^Aq and  HgNO^Aq 
white  pps.  of  AgN.,  and  HgNj  are  obtained.  The 
affinity  of  NjHAq  is  a  little  greater  than  that  of 
acetic  acid.  The  salts  of  N3H  are  also  very  ex- 
plosive, with  the  exception  of  those  of  the  alkali 
and  alkaline  earth  metals. 

The  following  salts  are  described  by  Curtius 
(B.  23,  3032)  :  NtNHJ,  (N3),Ba,  N,Hg,  N3Ag  ; 
salts  of  Cu,  Fe,  and  Na  were  also  prepared. 

In  connexion  with  N^H  v.  Mendelejeff,  B. 
23,  3464. 

Nitrogen,  iodides  of.  (lodamines.)  Very 
explosive  compounds  containing  N  and  I  are 
obtained  by  rubbing  I  with  cone.  NHjAq,  by 
pouring  an  alcoholic  solution  of  I  into  NH,Aq 
or  alcoholic  NH3,  by  pouring  NII3  into  alcoholic 
I,  by  pouring  a  solution  of  I  in  aqua  rcgia  into 
NH3Aq  or  NH|ClAq,  by  adding  bleaching-powder 
solution  (neutralised  by  acetic  acid)  to  NH  JAq, 
by  adding  NH3Aq  to  a  mixed  solution  of  HCl  and 
HIO3,  by  the  action  of  N  chloride  on  KIAq,  and  by 
adding  I  and  alcohol  to  '  white  precipitate.' 
The  products  of  these  reactions  are  very  dark- 
coloured  powders,  which  explode,  more  or  less 
readily  and  violently,  by  rubbing  or  striking. 
Analyses  of  these  substances  seemed  to  show 
that  at  least  three  different  explosive  compounds 
existed,  viz.  NI3,  NHJ,  and  N.,H3l3  ( =  NH3.NI,). 
For  details  and  analyses  v.  SeruUas,  P.  17,  304  ; 
Millon,  A.  Ch.  [2]  69,  78  ;  Marchand,  /.  pr.  19, 1 ; 
Bineau,  A.  Ch.  [3]  15, 71 ;  Gladstone,  C.  J.  4,  31 ; 
7,  51;  Bunsen,  A.  84,  1 ;  Stahlschmidt,  P.  119, 
421  ;  Champion  a.  Pellet,  Bl.  [2]  24,  447  ; 
Blallet,  Am.  1,  4;  Guyard,  A.  Ch.  [6]  1,  358. 
Guthrie  (C.  J.  [2]  1,  239),  by  adding  I  to  cone. 
NH,N03Aq  or  (NH,).,C03Aq  containing  KOH,  ob- 
tained a  brown-blacit  liquid,  which,  he  said,  had 
the  composition  NH3I.I  {v.  post). 

Easchig  {A.  230,  212)  has  re-examined  the 
various  methods  of  preparing  and  analysing  N 
iodides.  According  to  E.,  three  compounds  exist, 
NI3,  NHJ,  and  NHL,;  but  only  NI3  and  NHJ 
have  been  isolated  by  E. 

Tri-iodamine  NI3.  NH,C1  and  I  in  the  ratio 
NH,Ch6I(l:14-24)  were  dissolved  in  KIAq,  and 
NaOHAq  was  added  in  the  ratio  NH,Cl:4NaOH, 
i.e.  2-99  parts  NaOH  for  each  part  NH^Cl  used  ; 
the  black  pp.  which  forms  was  collected  imme- 
diately (with  the  help  of  a  filter-pump)  and 


washed  6-8  times  with  cold  water,  as  rapidly  as 
possible,  then  dissolved  in  HClAq  and  analysed. 
Easchig  (l.c.)  expresses  the  reaction  thus, 
NH^ClAq-t  6IAq-f4NaOHAq 
=  NI3  -1-  NaClAq  +  3NaIAq  +  iB.,0.  NI3  is  rapidly 
decomposed  by  water  to  NHI.j.  Mallet  {Am.  1,  4) 
obtained  NI3  by  triturating  I  with  a  large  excess 
of  the  most  cone.  NH3Aq,  keeping  temperature  at 
or  below  0°,  pouring  off  the  liquid  and  tritura- 
ting with  more  NHjAq,  repeating  this  several 
times,  then  agitating  2  or  3  times  in  a  cooled 
flask  with  absolute  alcohol,  then  with  dry  ether, 
and  allowing  the  ether  to  evaporate.  NI3  is  a 
heavy,  nearly  black,  powder.  According  to 
Easchig  (I.e.),  the  NI3  prepared  by  the  action  of 
NHjAq  on  I  is  much  more  explosive  than  the 
iodide  formed  by  the  action  of  NH^ClAq  and 
NaOHAq  on  I.  NI,  dissolves  in  KCyAq,  forming 
ICy,  KOHAq,  and  NH^Aq  (Millon,  A.  Ch.  [2] 
69,78;  Easchig,  A.  230,  212);  KSCyAq  reacts 
similarly,  producing  ICy,  HI,  KOH,  NHj,  and 

H,  SO,  (E.,  I.C.). 

Di-ioDAMiNE   NHL.    Prepared  similarly  to 
NI3,  using  the  materials  in  the  ratio 
NH,Cl:4I:3NaOH  (Easchig,  I.e.).    Mallet  (Am. 

I,  4)  obtained  this  compound  by  triturating  I 
with  not  very  cone.  NHjAq  at  the  ordinary  tem- 
perature, washing  with  water  till  NH3  could  not  be 
detected  in  the  washings, keeping  under  water  for 
three  days,  washing  with  alcohol  and  ether,  and  al- 
lowing to  dry.  Gladstone  obtained  NHIj  by  act- 
ing on  an  alcoholic  solution  of  I  withNHj  {C.  J.  4, 
34  ;  7,  51)  ;  with  H,S  it  gave  HI  and  NH3,  with 
SOyAq  the  products  were  NH3,  HI,  and  H^SO^. 
Stahlschmidt  obtained  NHIj  by  adding  alcoholic 
NH3  to  an  alcohoUc  solution  of  I  (P.  119,  421). 

MoNO-ioDAMiNB  NH^I.  Easchig  (^1.  230, 
212)  expected  to  obtain  this  compound  by  the 
reaction  of  NHjCl  and  NaOH  with  I,  using  these 
materials  in  the  ratio  NH^Cl:2I:2NaOH ;  but  the 
pp.  was  very  quickly  decomposed  by  water  to 
NH3.NI3.  Millon  (.4.  Ch.  [2]  69,  78)  gave  the 
formula  NHJ  to  the  iodide  prepared  by  him, 
and  Marchand  (/.  pr.  19, 1)  confirmed  this  com- 
position. Guyard  {A.  Ch.  [6]  1,  358)  describes 
a  light-brown  explosive  compound,  decomposed 
by  light,  exploding  in  contact  with  water,  pre- 
pared by  NHjAq  reacting  with  I  in  an  iodide 
solution;  to  this  compound  he  gives  the  formula 
NH.J ;  with  an  ammoniacal  solution  of  a  Cu  salt 
it  fo'rms  Cu,I.,.2NH.J. 

Tri-iod-diamine  N.,H3l3(  =  NH3.Nl3).  Ob- 
tained by  mixing  cold  nearly  saturated  alcoholic 
solution  of  I  and  NH3 ;  decomposed  by  HCIAq 
giving  NH3  and  ICl  in  the  ratio  2NH  ,:3IC1.  This 
compound  seems  to  have  been  obtained  by  Easchig 
(A.  230,  212)  by  mixing  NH.ClAq,  I,  and  NaOHAq 
in  the  ratio  NHjCl:2I:2NaOH,  and  washing  the 
pp.  with  water. 

Other  cosipodnds  of  nitrogen,  iodine,  and 
HYDROGEN.  (1)  lodammoniuvi  iodide,  NHJ.I ; 
a  mobile  brownish-red  liquid,  formed  by  adding 
finely  powdered  I  to  saturated  NHjNOaAq  oi 
(NHj),C03Aq  mixed  with  about  ^  of  an  equi- 
valent of  KOH  (Guthrie,  C.  J.  [2]  1,  239). 
Soluble  alcohol,  ether,  CHCI3,  CS„  and  KIAq  ; 
decomposes  by  heat,  giving  I  and  probably  NH  ,1; 
decomposes  in  the  air  to  NH3and  I ;  water  forms 
NH,I,  HI,  and  NHL  which  explodes  producing 
N,  I,  and  H^O.  According  to  Seamen  (C.  N. 
44,  188),  this  compound  is  formed  by  act- 
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ing  on  dry  I  with  dry  NHj,  and  absorbing  the 
excess  of  NH;|  by  standing  near  H.SO,.  S.  de- 
scribes the  compound  as  a  nearly  black  liquid, 
S.G.  2-4()  at  15°,  solidifying  at  —  2°,  decomposing 
slowly  at  15°,  quickly  at  10'. 

(2)  Coiiqyounds  of  ammonia  with  iodine, 
a.  NH,.I,  obtained  by  the  action  of  NH^  on  I  at 
10"  (Millon,  A.  Ch.  [2]  69,  V8) ;  formed  at  80'^ 
according  to  Kaschig  (.4.  2-11,  253).  /3.  (NH,),I 
formed  at  20^  (Bincau,  A.  Ch.  [3]  15,  71 ;  Ra- 
Bchig,  I.e.).  7.  (NHJ  J,  formed  at  0°.  5.  (Nil,)  J, 
formed  at  — 10°  (R.,  I.e.).  It  is  doubtful  whether 
these  bodies  arc  true  compounds  or  not. 

Nitrogen,  oxides  of.  N  forms  five  oxides : 
N,0,  NO,  N,0„  NO,,  N  .Oj.  N,0,  and  N,0,  are 
the  anhydrides  of  HNO.^and  HNO3  respectively; 
NOj  reacts  with  water  to  produce  both  HNO, 
and  HNO.j ;  N,0  is  obtained  by  the  decomposi- 
tion of  HNOAq,  but  the  acid  has  not  been  ob- 
tained from  the  oxide ;  NO  is  a  neutral  oxide. 
Whether  N.^O.,  exists  in  the  gaseous  state  is  not 
yet  finally  settled  ;  the  other  oxides,  with  the 
exception  of  NoOj,  are  gases  under  ordinary  con- 
ditions. NO,  exhibits  polymerism  ;  at  low  tem- 
perature the  molecular  weight  corresponds  with 
tbe  formula  N,0^,  and  at  higher  temperatures 
with  the  formula  NO.,.  Besides  these  five  oxides, 
there  is  said  to  exist  a  pernitric  oxide  NO3  or 
N,0,. 

Nitrous  oxide  N,0.  {Nitrogen  monoxide. 
Laurjliiiig  gas.)  Mol."w.  43-98.  Melts  at  -  99°, 
and  boils  at  -92°  (Wills,  C.  J.  [2J  12,  21).  S.G. 
1-527.  S.G.  liquid  N.,0  -975G  at  -5°,  -937  at 
0°,  -8904  at  10^  -83G5  at  20°  (Andri^'cff,  A.  Ch. 
[3]  5G,  317;  Wills,  C.  N.  28,  170;  Wroblewski, 
C.  li.  97,  l(j'(i  ;  Cailletet  a.  Mathias,  C.  R.  102, 
1202).  V.D.  22-1.  S.H.p.  (equal  wt.  of  H.,0  =  1) 
16°  to  207°  =  -22616  (Regnault,  Acad.  26,  i),  26° 
to  103°  =  -2126,  27°  to  206°  =  -2241  (Wiedemann, 

P.  M.  [5]  2,  81).     ^'I^-P- 1-3106  at  0°,  1-27238  at 
S.H.v. 

100°  (Clausius,  Median.  Wdnueiheorie,  i.  62). 
C.E.  (22°  to  98°)  -0037067  (von  Jolly,  P.  Juhclbd. 
82).  S.  1-305  at  0°,  1-095  at  5°,  -92  at  10°, 
•778  at  15°,  "67  at  20°  ;  absorption-coetiicient 
=  1-30521- -045362/1 -f- -0006843/!-  (Carius,  A. 
94,  139).  Absorption  -  coelTicient  in  alcohol 
=  4-17805 --069816«  + -000609^-  (Carius,  I.e.). 
H.F.  [N--,0]= -17,740;  [NO,  N]  =  3835  (T/i.  2, 
r,l8).  For  vapour-pressures  from  —25°  to  40° 
V.  Regnault,  J.  1863.  66. 

Nitrous  oxide  was  discovered  by  Priestley  in 
1776,  and  carefully  studied  by  Davy. 

Formation. — 1.  By  dissolving  Zn  in  HNO^Aq 
(S.G.  1-2  diluted  with  an  equal  vol.  of  water). — 
2.  By  decomposition  of  NH,OHAq  by  AgNO^, 
K,C,0,,  etc.,  V.  Hyduoxylamine,  Ileactions,  No.  1 
(vol.  ii.  p.  735). — 3.  By  the  gradual  decomposi- 
tion of  H,N.,0,Aq  (v.  Hyponitrous  acid,  p.  569). — 
4.  By  the  action  of  SnCL  in  HCl  on  HNO.Aq  or 
a  nitrate.— 5.  By  passing  NO  through  S0,Aq  or 
an  acid  sulphite.— 6.  By  the  action  of  HNO.,Aq 
on  Cu  in  presence  of  much  CU2NO3;  if  NH,NO., 
is  present,  much  N..0  and  N,  with  little  NO,  are 
produced  (Acworth,"  C.  J.  28,  828). 

Preparation. — l.PureNH^NO.,  is  slowly  heated 
in  a  retort  to  a  temperature  at  which  gas  begins 
to  be  given  off.  The  gas  flame  is  then  lowered, 
and  the  decomposition  allowed  to  proceed : 
NlIjN0,  =  N.,0-i-2H.,0.    It  is  best  to  make  the 
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NH^NOa  by  neutralising  pure  dilute  HNO.Aq 
with  pure  Nn.,Aq  or  (NH|),C03Aq,  evaporating 
till  the  B.P.  gets  to  c.  120°  and  a  drop  solidities 
on  a  cold  plate,  allowing  to  cool,  and  breaking  up 
into  small  i^ieces.  If  the  temperature  rises 
above  250°,  decomposition  to  N,  0,  and  H,0 
may  occur  with  explosive  violence  ;  in  the  change 
NHjN03  =  N,0 -h  2H,Oc.31,100cals.areproduced, 
whereas  the  change  NPI|NO,  =  N, -)- O -f  2H,0 
is  accompanied  by  the  production  of  c.  48,700 
cals.  {Til.  2,  205).  To  obviate  explosions,  Caso- 
neuve  {D.  P.  J.  257,  435)  recommends  to  dry 
NH4NO.,  carefully  over  a  low  flame,  to  bring  the 
salt  while  warm  into  a  retort  or  flask,  to  heat 
with  a  very  small  flame  which  is  gradually  in- 
creased till  decomposition  begins,  and  then  to 
withdraw  the  flame.  The  gas  is  collected  over 
hot  water,  brine,  or  Hg.  If  the  gas  is  to  be  used 
as  an  ana'sthetic,  the  greatest  care  should  be 
taken  that  the  NH|NO.,  used  is  pure,  and  espe- 
cially that  it  is  quite  free  from  NH.Cl,  else  the 
N,0  may  contain  CI ;  the  gas  should  be  passed 
through  KOHAq  and  FeSO^Aq.  to  absorb  traces 
of  CI,  NO,,  and  NO.— 2.  A  mixture  of  5  parts 
SnCl,,  10"  parts  HClAq  S.G.  1-21,  and -9  parts 
HNOjAq  S.G.  1-38,  is  heated  to  boiling,  when 
pure  N,0  is  evolved  in  a  regular  stream ;  any 
alteration  in  the  proportions  may  cause  explo- 
sions (Campari,  C.  C.  1888.  1569). 

Properties.— A  colourless  gas,  with  a  slightly 
sweetish  smell  and  taste.  Supports  combustion 
almost  as  well  as  0.  When  breathed,  N,0  pro- 
duces insensibility,  which  lasts  for  a  short  time 
only.  It  is  often  used  as  an  anmsthetic  in  dental 
operations  ;  for  this  purpose  it  is  usually  much 
comjircsscdin  iron  bottles.  N,0  is  decomposed  by 
heat,  the  decomposition  being  complete  at 
c.  900°.  H  and  N,0  forms  an  explosive  mixture  ; 
most  inflammable  gases  burn  in  N._0.  N,0  is 
liquefied  at  0°  by  a  pressure  of  c.  30°  atmos. ;  the 
liquid  occupies  c.  J-;  of  the  volume  of  the  gas 
(Faraday,  A.  56, 157).  Liquid  N,0  is  colourless 
and  very  mobile  ;  a  drop  burns  when  let  fall  on 
the  skin  ;  on  evaporation  much  cold  is  produced ; 
liquid  N.,0  boils  in  liquid  CO,.  Metals  dropped 
into  liquid  N.,0  generally  hiss  as  hot  iron  does 
in  water.  Glowing  C  swims  on  the  liquid  and 
burns  briskly.  Hg  sinks  and  freezes ;  S,  I,  P 
do  not  react.  Water  freezes  when  added  to 
liquid  N,0,  but  so  sudden  an  evolution  of  vapour 
occurs  that  an  explosion  generally  takes  place 
(Faraday,  A.  56,  157)  ;  nitric  and  sulphuric 
acids  are  frozen  by  liquid  N,0  ;  alcolml,  ether, 
and  CS.,  mix,  without  freezing.  By  evaporating 
li(|uid  N.,0  in  an  air-stream.  Wills  (C.  J.  [2]  12, 
21)  obtained  solid  N.,0  in  some  quantity;  the 
solid  is  a  snow-like  substance,  more  compact 
than  solid  CO., ;  when  slightly  warmed  it  melts, 
at  c.  -99°,  and  then  boils,  at  c.  -92°. 

Reactions. — 1.  Decomposed  by  heat  to  N  and 
O  ;  change  is  complete  at  c.  900°  (Langer  a.  V. 
Meyer,  Pijroehcviisehe  Untcrsrchnngen  [Bruns- 
wick, 1885],  65  ;  cf.  Berthelot,  C.  R.  77,  1448).— 
2.  Decomposed  to  N  and  0,  by  electric  spa  rks. 
}  3.  Passed  over  red-hot  iron,  Fe,03  and  N  are 
I  formed. — 4.  Potassium  or  sodium  burns  in  N,0 
I  setting  free  N.  — 5.  Mixed   with  hydrogen,  or 
!  other  combustible  gas  such  as  CO,  PH3,  H,S,  or 
a  hydrocarbon,  and  brought  to  a  flame,  combus- 
tion ensues  at  the  expense  of  the  O  of  the  N.O 
j  (explosions  occur  with II).— G.  Easihj  burnt  sub- 
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stances,  when  inflamed  and  plunged  into  N.,0, 
hum  almost  as  rapidly  as  in  O ;  e.g.  C,  P,  S,  Na, 
&c. — 7.  Mixed  with  oxygen,  and  subjected  to 
the  electric  discharge,  NO^  is  formed. — 8.  A  solu- 
tion of  N.,0  in  loatcr  is  neutral  to  litmus  ;  is, 
however,  related  to  the  acid  H^N.,0.„  as  it  is  ob- 
tained by  the  decomposition  of  this  acid  in 
aqueous  solution  {v.  Hyponitrous  acid,  p.  569). 
The  hyponitrites  may  be  regarded  as  compounds 
of  the  negative  radicle  N^O  with  more  positive 
oxides,  e.g.  Ag.O.N.^O. 

References  to  older  memoirs. — Gay-Lussac, 
G.  A.  58,  29;  W.  Henry,  Annals  of  Phil.  24, 
299,  344  ;  Pleischl,  S.  38,  401 ;  Davy,  G.  A.  G, 
105  ;  Natterer,  P.  G2, 133  ;  Dumas,  C.  R.  27,  4G3. 

Nitric  oxide  NO.  {Nitrogen  dioxide. 
Deuioxide  of  nitrogen.  Nitrous  gas  or  air.) 
Mol.  w.  29-97.  V.D.  15 ;  not  changed  from 
-100°  to  1200°  (Daccomo  a.  V.  Meyer,  B.  20, 
1832  ;  Langer  a.  Meyer,  Pyrometrische  Unter- 
siichnngen  [1885]  GG).  S.H.p.  (equal  wt.  of  H.,0 
=  1)  13°  to  172°  =  -23173  (Kegnault,  Acad.  2G,  1) ; 
S.H.v.  (equal  wt.  of  H.O  =  1)  -1052  (Clausius, 
Median.  Waiinetheorie,  1,  62).  S.  c.  -05  at  ordi- 
nary temp.  S.  (in  alcohol)  -309  at  2°,  -282  at 
11-8°,  -2G6  at  20°  (Bunsen,  Gasom.  Methoden, 
[2nd  ed.]  227).  S.  (in  H,SO,  S.G.  1-84)  at  13° 
=  3-5;  S.  (in  H.SO^Aq  S.G.  1-5)  at  18^  =  1-7 
(Lunge,  B.  18,  1391).  H.F.  [N,  0]=  -21,575  ; 
[N  0,0]  =  -25,410. 

NO  is  liquefied  at  the  following  temperatures 
and  pressures  (Olszewski,  C.  R.  100,  940) : — 

Pressure  in  atmos.  71-2     57-8     49-9  41 
Temperature    .    .-93-5° -97-5°- 100-9°- 105° 

Pressure  in  atmos.    31-6       20      10-6  5-4 
Temperature    .    .  - 110-9°  -  119°  - 129°  - 138° 
Pressure  ....  1  atmo.   138  mm.    18  mm. 
Temperature    .    .  -153-6°    -167°  -176-5°. 

The  critical  temp,  is  c.  -93-5°  according  to 
Olszewski;  but  according  to  Cailletet  (C.  R.  85, 
lOlG)  NO  is  liquefied  at  - 11°  under  a  pressure 
of  104  atmos.,  but  not  at  8°even  under  270  atmos. 
pressure.  NO  solidifies  at  —167°  (Olszewski, 
Lc). 

NO  was  discovered  by  Priestley  and  called 
by  him  saltpetre-gas. 

Formation.— 1.  NO  is  probably  formed  in 
the  first  stages  of  those  combustions  in  air 
whereby  nitrites  and  nitrates  are  produced,  e.g. 
in  burning  air  with  compressed  O,  in  slowly 
burning  P,  ether,  &c.,  in  air  (v.  Nitrogen,  Reac- 
tions, No.  1;  p.  558).  NO  is  also  probably 
formed  when  electric  sparks  are  passed  through 
a  mixture  of  N  and  0.— 2.  By  reducing  HNO.Aq 
or  HNO.Aq  ;  e.g.  by  reaction  with  Cu,  by  passing 
in  SO2,  by  electrolysis,  Ac.  {v.  Nitric  acid.  Reac- 
tions, Nos.  3,  4,  5  ;  p.  520).— 3.  By  reacting  on 
KNO.withFeCLAq  and  HClAq,  or  with  FeSO.An 
andH,SOjAq.  '  ^ 

Preparation.— 1.  A  quantity  of  HClAq  is 
divided  into  2  equal  parts ;  one  portion  is  con- 
verted into  FeCLAq  by  dissolving  iron  wire  in  it 
until  it  is  saturated ;  the  two  portions  are  then 
mixed  and  placed  in  a  retort  or  flask,  KNO, 
is  added  in  quantity  nearly  equal  to  that  of 
the  Fe  used,  and  the  whole  is  warmed 
(GFeCljAq  +  8HClAq  -i-  2KNO3 
=  GFeCl,Aq  -f  2KClAq  +  4H,0  +  2N0).  FeSO^Aq 
and  HjSOjAq  may  be  substituted  for  FeCl.Aq 


and  HClAq. — 2'.  Cu  cuttings  are'  added  to' 
HNO^Aq,  S.G.  1-2,  in  a  flask  arranged  so  that  it 
can  be  surrounded  by  cold  water  when  desired  ; 
action  begins  after  a  little  and  red  fumes  of  NO3 
are  evolved ;  when  the  gas  in  the  flask  is  quite . 
colourless  it  is  collected  over  cold  water,  or  if 
required  dry  it  is  passed  over  solid  dn'  KOH  and 
then  through  cone.  H.,SO,.  About  130  c.c.  acid 
are  used  for  15  grams  Cu.  The  HNO^Aq  used 
should  not  be  more  cone,  than  S.G.  1-2,  and 
temperature  must  be  kept  as  low  as  possible, 
else  N.,0  and  N.^^  may  be  formed.  If  the  action 
proceeds  for  some  time  the  gas  contains  con-, 
siderable  quantities  of  N.^0,  as  the  reaction  of 
Cu  with  much  Cu(N03)._Aq  in  presence  of  HNO3 
produces  this  gas  (Acworth,  C.  J.  28,  828).  But 
with  all  precautions,  NO  prepared  by  this  method 
is  always  liable  to  contain  N.^  and  N  (v.  Ac- 
worth,  I.e.).  Carius  (A.  94,  138)  says  NO  can 
be  obtained  pure  by  passing  the  products  of  the 
reaction  of  Cu  with  HNO^.Aq  into  Fe'SO^Aq, 
which  absorbs  NO  but  not  N.^O  or  N,  and  then 
gently  warming  the  solution  thus  obtained. — 
3.  Kiimmerer  [B.  18,  3064)  recommends  to  fill  a 
Wolff's  bottle  with  Cu  turnings,  add  enough 
cold  saturated  NaNO.,Aq  to  fill  the  bottle  |,  and 
then  allow  cone.  H.,S04  to  drop  in  little  by 
little.— 4.  Thiele  (A.  253,  24G)  prepares  NO  by 
adding  cone.  NaNO.Aq  (free  from  carbonate)  to. 
Fed.,  or  FeSOj  m  HGlAq.— 5.  SO,,  is  prepared 
by  heating  Cu  with  cone.  H^SOj,  and  passed 
into  slightly  warmed  HNO.jAq  S.G.  1-15  ;  the, 
issuing  gas  is  passed  through  wash-bottles 
wherein  excess  of  SO.,  is  absorbed 
(3SO2  +  2HN0,Aq  +  2H,0  =  3H.,S0jAq  -^  2N0). 

Properties. — A  colourless  gas  ;  at  great  pres- 
sure and  very  low  temperature,  a  colourless 
liquid;  becomes  solid  at  —167°.  As  NO  com- 
bines with  0  immediately  on  coming  into  con- 
tact with  air,  it  cannot  be  determined  whether 
pure  NO  is  or  is  not  tasteless  and  odourless.  SI. 
sol.  water,  v.  si.  sol.  H.^SO^,  less  sol.  H.^SO^Aq. 
NO  does  not  change  the  colour  of  litmus.  Sub- 
stances which  produce  much  heat  when  burning, 
e.g.  P  and  C,  continue  to  burn  in  NO  if  plunged 
into  the  gas  when  burning  vigorously  ;  burning 
S  or  H,  or  a  burning  taper,  ceases  to  burn  in  NO. 
A  mixture  of  NO  and  H  is  not  explosive.  NO  is 
reduced  to  N^O  by  Zn,  Fe,  SO.,,  d-c.  At  a  very 
high  temperature,  c.  1700°,  NO  is  decomjiosed 
to  N  and  O. 

The  S.G.  of  NO  has  been  determined  from 
- 100°  to  1200°  (v.  beginning  of  this  article),  for 
this  temperature-interval  the  molecular  formula 
is  NO. 

NO  is  a  neutral  oxide.  In  the  compound 
NOCl,  formed  by  the  union  of  NO  and  CI,  NO 
acts  as  the  more  positive  radicle  ;  it  also  per- 
haps takes  the  part  of  the  ijositive  radicle  in 
nitrosulphuric  acid,  which  may  be  regarded  as 
SO,.OH.ONO. 

Reactions. — 1.  Decomposed  into  N  and  0  by 
heat,  but  only  at  a  very  high  temperature ; 
c.  1700°,  according  to  Langer  and  V.  Meyer 
(Pyrochcmische  JJntersuchungen,  66).— 2.  Elec- 
tric sparks  produce  N^O  (which  then  goes  to  N 
and  O)  and  O  (Berthelot,  Bl.  [2]  26,  101).— 
3.  Eeduced  to  N.,0  by  many  easily  oxidised  sub- 
stances, e.g.  moist  zinc  or  iron  filings  (NH3  also 
is  produced),  sulphur  dioxide  and  water  (reduc- 
tions occurs  even  in  presence  of  0  if  H_,SO^  is 
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also  present,  v.  Lunge,  C.  J.  47,  IG')),  Jiol  copper, 
Ac— 4.  WcaicA  w'lih.  potassium  orso(in()«,  K^.Oor 
Na.p  and  N  are  formed.— 5.  Passed  over  red-hot 
carbon  N  and  CO,  are  obtained. — 0.  Mixed  with 
luidwgi'n  and  inflamed,  ILO  and  N  are  formed  ; 
KHj  is  formed  by  passing  a  mixture  of  NO  and 
H  over  spongy  Pt  (L.  Wright,  C.  J.  39,  357).— 
7.  The  copper- zinc  couple  acting  on  NO  in  pre- 
sence of  water  produces  NHj  (Gladstone  a. 
Tribe,  C.  J.  48,  341). — 8.  StannoHS  cliloridc,  in 
presence  of  HClAq,  produces  NH^OH.HCl,  N, 
and  SnCl,;  the  action  ceases  at  100^  (Divers  a. 
Haga,  C.  J.  47,  023).- 9.  When  a  llamc  is 
brought  to  a  mixture  of  NO  and  carbon  disiil- 
phide,  CO.,  tiO.,,  and  N  are  produced  very 
rapidly,  and  with  a  brilliant  white  flash. — 10.  In 
contact  with  ivatcr  in  the  dark  slowly  produces 
HNO.,Aq,  N,  and  a  little  N,,0  (Cooke,  C.  N.  58, 
115;  cf.  llussell  a.  Lapraik,  C.  J.  32,  37).— 
11.  Contact  with  cone,  potash  solution  causes  a 
slow  formation  of  KNO  Aq,  N,_,0,  and  N  (Gay- 
Lussac,  G)ii.  2,  378;  llussell  a.  Lapraik,  C.  J. 
32,  35). — 12.  With  alkaline  sohition  of  pnjro- 
gallol  N.O  and  N  are  formed  (R.  a.  L.,  I.  c). — ■ 
13.  Reduced  to  NH^,  with  separation  of  1,  by 
cone,  lujdriodic  acid  solution  (Chapman,  C.  J. 
[2]  5, 1I3()).— 14.  An  alkaline  solution  of  stannous 
hydroxide  (  =  K,,SnO.,)  produces  K.N.,0.,  and 
K.SnOj  (Divers  a".  Haga,  C.  J.  47, 3G1)."— 15.  Fer- 
rous hydroxide,  in  presence  of  much  cone. 
KOHAq,  reduces  N,0  to  NH,  (D.  a.  H.,  I.  c.).— 
IG.  Oxidised  to  HNO;,Aq  by  an  alkaline  solution 
of  potassium  ppruuDiganate,  with  separation  of 
MnO,,..rH,0  (Wanklyn  a.  Cooper,  P.  M.  [5]  G, 
2S8).— 17.  Oxidised  to  NO,,  and  N,0,  by  nitric 
arid  of  S.G.  >  1'15. — 18.  With  nitric  acid  in 
sulphuric   acid,  S0._,.0H.0N0   is   produced. — 

19.  With  oxygen  and  ivatcr  NO  is  wholly  oxi- 
dised to  HNO.,Aq  (Lunge,  C.  J.  47,  405).— 

20.  With  oxi/gen  and  cone,  sidphuric  acid  forms 
SO,OH.ONd  '(L.,  I.e.). 

Combinations. —  1.  With  oxygen  to  form  NO.,. 
According  to  Lunge  (C.  J.  47,  4()5),  NO,  is  the 
chief  or  only  product  when  excess  of  0  is  used, 
but  with  excess  of  NO  both  NOj  and  N._,0j  are 
formed. — 2.  With  ferrous  salts  in  solution,  to 
form  deep-brown  coloured  liquids.  Gay  {A.  Cli. 
[G],  5,  145)  finds  that  the  quantity  of  NO  ab- 
sorbed is  independent  of  the  kind  of  ferrous 
salt  used  and  of  dilution.  It  is  proportional 
to  the  quantity  of  Fc  in  solution,  and  varies 
with  temperature  and  pressure.  The  relation 
between  quantity  of  NO  absorbed  and  pressure 
is  a  special  one  ;  it  resembles  that  which  holds 
good  in  the  solution  of  NH,,  by  water.  The 
solutions  lose  all  NO  in  vacuo,  or  by  passing  a 
.'itream  of  H  into  them.  The  quantity  of  NO 
alisorbed  at  8^  and  7G0  mm.  nearly  agrees  with 
the  formula  2N0.3FeSO| ;  between  8°  and  nearly 
25^  the  formula  N0.2FeS0(  approximately  ex- 
presses the  quantity  of  NO  absorbed ;  and  at 
c.  25°  the  NO  agrees  with  that  required  by 
NO.SFeSO,.  NO  is  also  absorbed  by  chromou-^, 
stannous,  undmercurous  salt  solutions. — 3.  With 
antimony  chloride,  to  form  N0.2SbCl, ;  also  with 
aluminium,  bismuth, and  ferric  cldoride{'Bccson, 
C.  It.  108,  1012).— 4.  NO  combines  with  liquid 
N,0^  to  form  }i..O^  (q.  v.). 

Bcfcrcnccs  to  older  memoirs. — Gay-Lussac, 
-4.  Ch.  [3]  28,  229;  Millon,  C.  B.  14,  908  ; 
Carius,  A.  91,  138. 


NiTBOOEN  TiticxiDE  N^O.,.  {Nitrous  aniiy- 
dride.  Nitrogen  sesquioxidc.)  Mol.  w.  75-9  {v. 
infra). 

Formation. — 1.  By  passing  NO  into  liquid 
N.Pj  at  c.  20',  more  or  less  pure  liquid  N  .0,  is 
formed  (Dulong,  A.  Ch.  2,  317;  Peligot,  A.  39, 
327  ;  Ramsay,  C.  J.  57,  590).  According  to 
Hasenbach  (J.pr.  [2]  4,  1),  N._,0.|  is  produced  liy 
passing  a  mixture  of  NO  and  N0_,  through  a  hot 
tube,  and  then  into  a  vessel  surrounded  by  a 
freezing  mixture.  Ramsay  a.  Cundal!  (C.  J.  47, 
G72)  showed  that  no  contraction  occurs  when  NOj 
and  NO  are  mixed  at  the  ordinary  temperature. — 
2.  By  reacting  on  starch  or  As./),  with  HNO.Aq 
S.G.  1-3  to  1-35  (Lunge,  jQ.ll,  IGll  ;  Stenhouse 
a.  Groves,  C.  J.  31,  545).— 3.  Fritzsche  (./.  pr.  22, 
14)  gently  warmed  red  fuming  HNO.„  condensed 
the  vapour,  again  very  gently  warmed  this 
liquid,  and  passed  the  vapour  into  a  strongly 
cooled  receiver ;  to  92  parts  of  the  liquid  thus 
obtained  (chiefly  N,_,0|)  he  added  45  parts  of  cold 
water  very  slowly,  the  liquid  being  kept  very 
cold.  Two  layers  of  liquid  were  thus  obtained  ; 
the  under  was  very  deep  blue,  and  was  regarded 
by  Fritzsche  as  fairly  pure  N.p,, ;  the  upper 
layer,  which  was  grass-green,  was  a  solution  of 
N,0,  and  NO,,  in  HNO.Aq.  By  placing  both 
liquids  in  a  retort  kept  at  0°,  the  lower  layer 
boiled,  and  a  pure  indigo-blue  liijuid  condensed 
in  the  very  strongly  cooled  receiver  ;  this  liquid 
consists  chiefly  of  N,^0,|  according  to  Fritzsche. 
F.  (I.e.)  obtained  a  deep-blue  liquid,  containing, 
according  to  him,  at  least  93-4  p.c.  N._,0,,  by  dis- 
tilling a  large  quantity  of  nitric  acid  which  had 
been  used  in  a  battery,  condensing  the  distillate 
in  a  vessel  surrounded  by  snow  and  CaCl._„  and 
redistilling  several  times  at  the  lowest  iJossible 
temperature. — 4.  By  the  reaction  of  O  on  excess 
of  NO,  considerable  quantities  of  N._.0,|  are  pro- 
duced (Lunge,  C.  J.  47,  4GG). — 5.  By  dropping 
water  on  to  'chamber-crystals '  (nitrosyl  sulphate, 
S0.,.0H.0N0)  (Streiff,  B.  5,  285). 

Preparation. — Pure  N.^0.,  has  not  been  ob- 
tained. 1.  The  gas  obtained  by  reacting  on 
starch  or  powdered  As.O^  with  HNO.Aq  S.G. 
1-35  is  nearly  pure  N.O,,  according  to  Lunge 
(B.  11,  1229,  1G41)  ;  the  starch  is  made  into  a 
paste  with  water,  and  the  acid  is  added  from  a 
dropping  funnel ;  the  flask  is  at  first  gently 
warmed,  and  then  plunged  into  cold  water. 
Stenhouse  a.  Groves  (C.  J.  31,  545)  also  recom- 
mend HNO.Aq  S.G.  1-35.  They  say  that  the 
reaction  proceeds  at  70°  with  production  of 
nearly  pure  N.^O^. — 2.  Pure  NO  is  passed  into 
cold  liquid  N.,Oj.  The  product  is  not  pure  N.,03 
(Ramsay,  C.  J.  57,  591). 

Properties.  —  The  liquid  obtained  by  con- 
densing the  gaseous  product  of  the  reaction 
between  As.O,  and  HNO.Aq,  S.G.  13,  at  70^, 
passing  the  vapour  of  this  li(piid  over  P,0,,  and 
condensing  again,  is  deep  blue;  it  does  not 
solidify  at  —90°;  it  is  miscible  with  liijuid 
N.p  ;  0  passed  into  liquid  N._,0.,,  mixed  with 
N.jOj,  very  slowly,  if  at  all,  combines  with  the 
N.'O., ;  liquid  N.,03  appears  to  dissociate  slightly 
to'  NO  and  N.,0,  at  -90°  (Ramsay,  C.  J.  57, 
597).  Gaines  (C.  N.  48,  97)  says  that  K.Oj 
liquefies  at  -14-4°.  According  to  Geuther, 
liquid  N..O3  boils  at  3-5°,  and  has  the  following 
S.G.  1-464  at  -8°,  1-4555  at  -4°,  1-451  at  -1°, 
1-449  at  0',  1-4185  at  1°,  1  447  at  2°.  Birhaus 
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(C.  R.  109,  63)  says  that  N.Oj  solidifies  at  -  82°  ; 
Eamsay  found  the  blue  liquid  to  remain  liquid 
at  -90''.  (Birhaus's  liquid  probably  contained 
N.^Oj,  as  it  was  formed  by  the  action  of  O  on 
excess  of  NO.^.) 

Molecular  weight  of  nitrogen  trioxide. — Eam- 
say determined  the  lowering  of  the  freezing- 
point  of  N.^Oj,  after  passing  in  NO  and  calculating 
the  quantity  of  N.,03  produced  by  the  increase  in 
weight ;  his  results,  on  the  whole,  are  in  favour 
of  the  formula  N.,0,,  for  the  liquid  compound. 
There  has  been  much  discussion  as  to  the  exist- 
ence of  this  oxide  in  the  state  of  gas.  Some 
chemists  deny  the  existence  of  a  compound 
9iN._,03,  and  say  that  the  reactions  of  this  sup- 
posed compound  are  those  of  a  mixture  of  NO 
and  NO.^  (containing  variable  quantities  of  N.^Oj 
according  to  the  temperature).  As  NO  rapidly 
combines  with  0,  a  mixture  of  NO  and  NO.^ 
would  also  surely  combine  with  0  ;  but  Kamsay 
a.  Cundall  have  shown  (C.  J.  47,  187)  that  0 
acts  very  slowly  on  the  blue  liquid  which,  on  the 
hypothesis  of  the  non-existence  of  N.^0  „  is  a  mix- 
ture of  NO  and  N.^04 ;  th  s  result  is  confirmed  by 
liamsay's  later  observations  (C  J.  57,  597),  and 
also  by  observations  made  by  Kichardson  (C.  J. 
51,  397).  Lunge  has  shown  (£>.  P.  J.  233,  63) 
that  the  gas  from  the  blue  liquid  which  has  the 
empirical  composition  N.^Oj  is  not  wholly  trans- 
formed into  N0._,  even  in  presence  of  10  times  as 
much  O  as  is  required  on  the  assump)tion  that 
the  gas  in  question  is  a  mixture  of  NO  and 
N.,Oj.  Moreover,  Kamsay  a.  Cundall  (C.  J.  47, 
672)  showed  that  although  no  change  in  appear- 
ance or  volume  occurs  when  NO,,  gas  is  mixed 
with  NO,  yet  on  lowering  the  temperature  of  the 
mixed  gases,  by  HClAq  and  ice,  a  dark-blue 
liquid  was  formed  (liquid  NO  is  colourless,  and 
liquid  N.^Oj  is  yellow-red).  Again,  Eamsay  (C.  J. 
57,  597)  found  that  the  blue  liquid  does  not 
freeze  at  -90°,  but  part  of  a  mixture  of  NO  and 
N.pj  would  freeze  at  —10°,  as  this  is  about  the 
fi'eezing-pointof  N.,Oj.  Some  of  the  reactions  of 
N._,03  with  alkalis,  Il^SOj,  &c.,  are  scarcely  those 
of  a  mixture  of  two  substances  (v.  Reactions,  1, 
2,  and  5).  According  to  Gay-Lussac  {G.  A.  58, 
29)  a  mixture  of  excess  of  NO  with  O  allowed  to 
stand  for  a  long  time  over  KOHAq  forms 
KNOjAq,  and  the  gases  disaijpear  in  the  ratio 
required  to  form  N^O^. 

As  regards  the  existence  of  N^O;,  as  a  gas. 
Lunge's  experiments  show  that  the  oxidation  of 
the  gas  obtained  by  heating  starch  with  HNO.,Aq 
S.G.  1'35  to  NO,  is  not  completed  by  a  very  large 
excessofO  (D.P.J.  233, 63;  ZJ.  12,357).  Now,  as 
Lunge  has  also  shown  (C.  J.  47,  465),  that  NO.^ is 
the  sole  product,  or  almost  the  sole  product,  of  the 
action  of  excess  of  O  on  NO,  and  therefore  as  soon 
as  0  is  added  to  NO  there  must  be  present  a  mix- 
ture of  NO,  NO.,,  and  O,  it  is  difficult  to  escape 
the  conclusion  that  the  action  of  a  largo  excess 
of  O  on  a  mixture  of  NO  and  NO.^  must  result  in 
the  formation  of  much  NO.,;  and  that,  there- 
fore, the  gas  obtained  by  HNO.,Aq  acting  on 
starch,  contains  N.^O,,,  which  is  not  oxidised  by 
O  to  N.^Oj.  Eamsay  a.  Cundall  (C.  J.  47,  672) 
found  that  no  contraction  occurred  on  mixing 
NO.^  with  NO  ;  if  any  ii.fi^  were  formed  contrac- 
tion must  have  occurred.  E.  a.  C.  prepared  a 
blue  liquid  having  the  composition  N^Og  (by 
action  of  IINOjAq  on  ASjiOsj.and  determined  the 


V.D.  of  the  gas  obtained  by  gently  warming  the 
liquid.  The  V.D.  was  22-35  at  18-2°  ;  V.D.  cor- 
responding to  N.^Oj  =  38.  If  the  gas  was  sup- 
posed to  be  a  mixture  of  NO,  NO.,,  and  N.,03 
(without  any  N.,OJ,  there  must  have  been  pre- 
sent 17-63  p.c.  N.A  to  raise  the  S.G.  of  NO  +  NO., 
to  22-35 ;  hence  the  maximum  percentage  of 
gas  which  could  be  present  was  17-63  ;  but 
as  the  gas  certainly  contained  some  N.^0,,  the 
percentage  of  N.^  gas  must  have  been  less 
than  17-63.  E.  a.  C.  show  that  a  mixture  of 
NO,  NO.,,  and  N.,0„  having  the  same  percentage 
of  N  and  0  as  N^O.,,  would  have  the  V.D.  23  42 
under  the  conditions  of  their  experiment,  assum- 
ing a  formula  given  by  Willard  Gibbs  to  be  cor- 
rect ;  hence  they  conclude  that  the  gas  examined 
by  them  was  more  probably  a  mixture  of  NO, 
NO.j,  and  N^O^,  than  a  mixture  of  these  gases 
with  N.^0,).  E.  a.  C.  also  draw  attention  to  the 
remarkable  result  of  Lunge's  experiments,  which 
he  has  himself  stated,  that  the  dissociation  of 
NjOg  (supposing  it  to  exist  as  a  gas)  is  almost 
independent  of  temperature.  According  to  Luck 
(Fr.  8,  402)  and  Moser  (W.  2,  139),  the  absorp- 
j  tion-spectrum  of  the  gas  supposed  to  be  N.^O.,  is 
identical  with  that  of  NO.^  (containing  N.^OJ. 
On  the  question  of  the  existence  or  non -exists 
ence  of  gaseous  N.,0.„  besides  the  memoirs  re- 
ferred to,  V.  Lunge,"  11,  1232,  1641 ;  12,  357  ; 
16,  495  ;  Witt,  IS.  12,  2188 ;  Geuther,  A.  245, 
96. 

Reactions. — 1.  Dissolves  in  water  at  0°, 
forming  a  blue  liquid ;  on  warming,  NO  is 
evolved  and  HNO.,Aq  remains;  if  the  solutionis 
neutralised  by  alkali,  a  mixture  of  a  nitrite 
(MNO.J  and  nitrate  (MNO^)  is  obtained.  Ac- 
cording to  Fremy  (C.  R.  79,  61)  addition  of  a 
little  water  causes  evolution  of  pure  NO,  and 
HNO3  is  formed,  but  addition  of  much  cold 
water  produces  a  fairly  stable  solution,  which 
may  be  kept  unchanged  for  some  days,  and 
which  slowly  evolves  NO  and  N.^O,  on  warming. 
Addition  of  sand,  powdered  CaSOj,  or  other 
indifferent  substance,  causes  rapid  decomposi- 
tion to  HNOjAq  and  NO.  The  solution  is  a 
strong  reducer ;  cold  SO._Aq  forms  various  nitro- 
derivatives  of  S  oxy-acids,  warm  SO.^Aq  forms 
NO,  N.  NH„  and  H.,SOj  (F.,  I.e.;  cf.  Eeinsch, 
J.pr.  28,399). — 2.  Passed  into  alkali  solution, 
nitrite  and  nitrate  are  formed  (cf.  Nitrous  acid 
and  Nitrites,  p.  567).  Gay-Lussac  {G.  A.  58, 
29)  says  that  KNO.,  is  formed  by  allowing  O, 
mixed  with  a  large  excess  of  NO,  to  stand  over 
KOHAq,  and  that  the  gases  disappear  in  the 
ratio  required  to  form  N.,0.,. — 3.  Decomposes 
urea  evolving  N.—  4.  With  bemenoid  primary 
amido-  compounds,  forms  diazo-  compounds 
(g.  V.  vol.  i.  p.  397).  With  paraffinoid  amido- 
compounds,  the  general  result  is  to  substitute  OH 
for  NH^  and  evolve  N. — 5.  With  cone,  sulphuric 
acid,  nitrosyl  sulphate  (SO.^.OH.ONO)  is  formed. 
As  NO2  reacts  with  cone.  Hi-SOj  to  form 
SO,,.OH.ONO  and  HNO,,  and  as  NO  passed 
into  H.,SO, containing  HNO.forms  SO.,.OH.ONO 
and  H.^0,  it  is  sometimes  argued  that 
the  reaction  of  N.,0j  with  HjSO^  is  easily 
explained  by  the  view  that  regards  N.^  as  a 
mixture  of  NO  and  NO^ ;  if  this  view  is  held, 
then  the  two  reactions 

(1)  2N0.,-fH.,S0^  =  SO,.0H.0N0  -i-HNO.: 

(2)  nNO,-l-2NO  +  3H;,SO, 
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=  3S0,.0n.0'N'0  +  2n,,0  must  proceed  simul- 
tarifously  and  at  equal  rates,  and  the  supposed 
iiiixtin-n  must  never  contain  more  NO  than  is 
Eihown  by  the  ratio  NO:NO._.,  otherwise  some  NO 
>vould  pass  on  unabsorbed.  According  to  Lunge 
(/.(■.)  (confirmed  by  Groves,  C.  S.  I'roc.  1,  24), 
NO  only  slowly  converts  H.SO^  containing 
UNO.,  into  SO,.OH.ONO. 

C«";'«iM<(ons.— According  to  Weber  (P.  118, 
471)  N.,0.|  combines  with  BhCl^  and  TiCl^,  e.g.  to 
form  SnCl,.N,03. 

NiTKOGEN  DIOXIDE  NO.^ ;  and  Tetroxide 
N^O,  (Nitrogen  peroxide.  Nitroso-nitiic  an- 
hijdride).  The  mol.  \v.  of  the  compound  N„0,„ 
varies  with  temperature ;  at  low  temperatures 
and  small  pressure  (c.  —12°  at  115  mm.)  the 
iiiol.  w.  is  91-8G  =  N.,0,,  and  at  moderately  high 
lempcratures  (c.  150°)  the  mol.  \v.  is  45-'jJ  =  N0, 
(().  ()(/;■(/).  N..0,  melts  at  -  10°  (Deville  a.  Troost' 
C.  n.  (14,  257  ;  Ramsay,  C.  J.  57,  690).  Boils  at 
21-G4°  (7G0  mm. ;  Thorpe,  C.  J.  37,  224).  S.G. 
(liquid)  3^  =  1-4903  (Thorpe,  I.e.).  V.D.  at  -12° 
aud  115-4  mm.  =  42-54  (Natanson,  W.  27,  COC) ; 
at  130°  a.  718  mm.  =  23-25  (Kichardson,  C.  J.  51, 
397) ;  at  183°  a.  700  mm.  =  22-7  (Deville  a.  Troost, 
C.  II.  04,  237);  at  27°  a.  16  to  35  mm.  =  23-1 
(Troost,  C.  ii.  80, 1395).  S.H.  (liquid)  -40  (Ham- 
say,  C.  J.  57,  590)  ;  for  S.H.  at  ditferent  tempe- 
ratures V.  Berthelot  a.  Ogier  {A.  Ch.  [5]  30,  382). 
I'or  heat  of  fusion  v.  Ramsay  (I.e.).  H.F.  [N,0-] 
=  -  2,005  ;  [N0,0J  =  19,570  ;  [N,0-,Aq]  =  5,750 
(TJi.  2,  199).  For  electrical  resistance  of  liquid 
N,0j  V.  Boguski  (Z.  P.  C.  5,  09).  For  absorption- 
spectrum  V.  Kundt  (P.  141,  157),  Gcrnez  (C.  R. 
74,  405),  Luck  (Z.  [2]  0,  287).  For  thermal  ex- 
pansion V.  Thorpe  (C.  J.  37,  224). 

Molceular  iveigMs  of  nitrogen  peroxide. — The 
V.D.  at  low  temperatures  near  the  liquefying 
point  corresponds  with  the  formula  N.^O,,  and 
the  same  formula  expresses  the  molecular  com- 
position at  c.  27°  under  a  pressure  of  16  to  35 
mm.;  when  heated  to  c.  150'-^  the  V.D.  shows  that 
the  molecular  formula  is  NO.j.  Measurements  of 
V.D.  are  given  by  Deville  a.  Troost  (C.  P..  64, 
257);  Troost  (C.  P.  86, 1395) ;  Playfair  a.  Wank- 
Ivn  (C.  J.  15,  156) ;  E.  a.  L.  Natanson  (U'.  27, 
000);  Richardson  (C.  J.  51,  397).  That  the 
change  in  V.D.  measures  a  process  of  dissociation 
from  N  .O^  to  NO.,  has  been  shown  by  Natanson 
(I.e.)  ;  NaumannV-  Siyip/.  6, 205  ;  B.  11,  2045)  ; 
Kalet  (C  P.  07,  488).  'J  he  amount  of  dissocia- 
tion is  increased  by  raising  temperature  or 
lowering  pressure  (v.  especially  Natanson,  I.e.). 
Ramsay  determined  the  lowering  of  the  freezing 
point  of  acetic  acid  by  dissolving  N  peroxide  in 
it  (C.  J.  53,  621),  and  also  the  lowering  of  f.  p.  of 
C„H..C1  aud  CHCI3  by  the  peroxide  (G.  J.  57, 
590) ;  both  results  tend  to  show  that  the  mol. 
w.  of  the  liquid  compound  is  N.^Oj. 

Formation. — 1.  By  passing  electric  sparks 
through  a  mixture  of  0  and  N. — 2.  By  bringing 
NO  into  contact  with  excess  of  air  or  O. — 3.  By 
licating  l'b(NO.|).,.  —  4.  By  the  action  of 
AgNO.,-f  NO  .Cl  (Exner,  C.  C.  1872.  273);  but  the 
existence  of  NO.Cl  is  denied  by  Williams  (C.  J. 
49,  226). —  5.  According  to  Hasenbach  (J.  pr.  [2j 
4,  1),  by  passing  0  into  the  liquid  obtained  by 
licating  starch  with  HNOjAq  andcondensiiig;  but 
the  observations  of  Ramsay  a.  Cundall  (C.  J.  47, 
187)  show  that  0  very  slowly,  if  at  all,  combines 


with  N,_,0.,.— 6.  By  the  reaction  liot ween  NOCl  and 
KNO.,  (Girard  a.  Babst,  Bl.  [2]  30,  351). 

Preparation. — 1.  A  mixture  of  dry  NO  and 
about  an  eijual  volume  of  dry  0  is  passed  over 
dry  KOH,  aud  then  into  a  vessel  cooled  to  -  20°  ; 
soHd  N.,0,  is  thus  obtained  (Peh'got,  A.  9,  259  ; 
39,  327";  cf.  Dtilong,  G.  .4.  58,  5;i ;  a.  Lunge,  C. 
4  7,  465).—  2.  Dry  powdered  rii(NO  )^  is  lieated 
in  a  tube  of  liard  glass,  and  the  gas  is  passed 
I  into  a  U  tube  cooled  to  c.  -  8° ;  a  stream  of 
I  dry  0  is  passed  tlirough  the  liquid  in  the  U  tube 
I  for  some  time  (Peligot,  I.e. ;  Thorpe,  C.  J.  37, 
224).— 3.   By  very  gently  heating  ks.O^  with 
IINO.Aq  S.G.  1-5  and  a  little  cone.  H  SO^,  and 
passing  0  into  the  liquid  thus  obtained  (cf. 
Ramsay  a.  Cundall,  C.  J.  47,  187,  with  Lunge, 
j  B.  11,  1641).— 4.  By  distilling  fuming  HNO,  at 
!  a  low  temperature,  and  fractionating  the  distil- 
late in  a  stream  of  dry  0  (Fritzsche,  J.  pir.  22, 
21).    Setlick  (C.  C.  1888.  461)  has  determined 
the  yields  of  NO.^  obtained  by  the  various  pro- 
cesses. 

I      Properties. — At  temperatures  below  —10°  a 

,  white,  crystalline  (?  prismatic),  deliijuescent 
solid;  between  —10  and  21-6°  a  liquid,  which 
is  nearly  colourless  at  —9°,  yellow  at  0^,  aud 
orange  at  21° ;  at  temperatures  above  21-6°,  a 
gas,  the  colour  of  which  deejiens  from  orange- 
yellow  to  nearly  black  as  temperature  rises.  At 
c.  180°-200°  decomposition  to  NO  +  O  begins  and 

'  is  complete  at  c.  620°  (Richardson,  C.  J.  51,  397  ; 

i  cf.  Reactions,  No.  1).  The  colourless  liquid  is 
N..0  , ;  as  this  dissociates  into  NO.,  the  colour  be- 
comes deeper  and  deeper  red  (v.  Salet,  C.  P.  67, 
488;  [i\so  V.  supra).  The  gaseous  compound  at 
ordinary  temperatures  is  a  mixture  of  N0._,  and 
N.^Oj ;  this  gas  is  reddish-brown,  has  a  pungent 
odour,  is  irresijirable,  and  stains  the  skin  yellow. 

!  NO.,  dissolves  in  cold  water,  forming  HNO.Aq 
and  HNOjA(]  ;  it  is  dissolved,  apparently  without 
change,  by  CHCl,,,  C  H,C1,  CS.,  (Friedburg,  C.  N. 
47,  52),  and  C,H,NO,.  As  solution  of  NO.,  in 
IINO3  does  not  show  the  absorption-lines  of 
gaseous  and  li(]uid  N„0  ,„  it  is  probable  that  the 
solution  in  HNOj  contains  a  compound  or  com- 
pounds of  the  two  substances  (Gernez,  C.  P.  74, 
405).  NO^,  probably  combines  with  NO  at  low 
temperatures  to  form  N-.Oa  (ef.  Combinations, 
No.  1). 

■  NO ,  is  an  acidic  oxide,  inasmuch  as  it  reacts 
with  H^O  to  form  HNO.Aq  and  HNO^Aq  ;  because 
of  this  reaction  it  may  be  looked  on  as  nitroso- 
nitric  anhydride,  or  perhaps  better  (as  there  is 
no  nitroso-nitric  acid)  as  a  mixed  anhydride. 
There  are  no  salts  corresponding  with  NO.j. 
Numerous  nitro-  compounds  are  known,  obtained 
by  substituting  the  monovalent  radicle  NO.,  for 
H. 

Reactions. — 1.  Heat  dissociates  N.p,  to  2NO3 
(v.  beginning  of  this  article).  At  c.  180^  a.  755 
mm.  decomposition  to  NO  +  0  begins  ;  at  c.  400'° 
about  33  p.c.  of  the  NO., is  decomposed,  ate.  500'* 
60  p.c.  is  decomposed,  and  at  c.  620°  the  change 
is  complete;  on  cooling,  the  NOh-0  recombino 
to  form  NO.,  (Richardson,  C.  J.  51,  397).— 
2.  Electric  spiarks  are  said  to  decompose  N0._,  to 
N  and  0;  according  to  Richardson  (C.  J.  51, 
402)  a  very  small  quantity  of  a  white  solid  is 
produced.— 3.  NO.,  dissolves  in  tratcr;  added  to 
a  little  ice-cold  H  ,0  a  green  solution  is  obtained, 
which  becomes  blue  on  dilution,  aud  then  colour- 
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less  ;  the  solution  gives  the  reactions  of  HNO„ 
and  HNO3.  On  warming  NO.,Aq,  or  on  adding 
NO.,  to  hot  water,  NO  is  evolved  and  HNO.,Aq 
remains  (3N0o  +  H,0  +  Aq  =  2HN0,Aq  +  NO). 
The  cold  colourless  solution  of  NO.^  in  water  may 
be  raised  to  the  boiling-point  without  a  complete 
decomposition  of  the  HNO.^Aq  to  HNOjAq  and 
NO  ;  addition  of  Pt  wire  or  powdered  glass,  &c., 
causes  decomposition  of  NO.Aq  with  evolution 
of  NO.  NO,,Aq  decomposes  HIAq  and  iodides  in 
solution  with  separation  of  I ;  it  also  deoxidises 
KMnOjAq. — 4.  With  aqueous  solution  of  an 
alkali  NO.,  produces  a  nitrite  and  a  nitrate. — 
5.  Sulphydric  acid  in  solution  absorbs  NO.,, 
evolving  NH3  and  depositing  S.  —  6.  NO.^ 
passed  into  C07ic.  sulphuric  acid  forms  HNO3 
and  nitrosyl  sulphate  (lead-chamber  crystals, 
S0.,.0H.0N01  iv.  Lunge,  D.  P.  J.  233,  (55).— 
7.  NO.^  dissolves  in  very  cone,  nitric  acid,  form- 
ing a  yellow  liquid,  which  is  probably  not  merely 
a  solution  of  NO2  in  HNO3,  inasmuch  as  it  does 
not  show  the  absorption-lines  of  gaseous  or 
liquid  N.,04,  whereas  a  solution  in  CS,  does  show 
these  lines  {v.  Gernez,  C.  R.  74,  46.5). -8.  NO.^ 
reacts  with  many  carbon  compounds  replacing 
H  by  NO.^;  with  alcoholic  iodides  it  usually  pr-o- 
duces  nitrates  of  the  alcoholic  radicle,  e.g. 
C,H5l-i-NA  =  C,H,N03-fN0  +  I.— 9.  With  coid 
boron  chloride,  crystals  BCI3.NOCI  are  formed 
(Geuther,  J.  pr.  [2]  8,  854).— 10.  Carbon  mon- 
oxide is  said  to  be  partly  oxidised  to  CO.^,  while 
part  of  the  CO  combines  with  NO.. — 11.  When 
NO.2  is  mixed  with  hydrogen,  and  the  mixed  gases 
are  passed  over  spongy  Pt,  H^O  and  NH,  are 
formed. — 12.  Ordinary  combustibles  are  extin- 
guished in  NO^, ;  but  strongly  hnmim^ phosphorus 
and  carbon  continue  to  burn. — 13.  Many  metals 
decompose  NO.^,  forming  oxides  and  N ;  Fe,  Cu, 
&c.,  at  a  red  heat,  K  and  Na  at  the  ordinary 
temperature. — 14.  Liquid  N.^Oj  reacts  with  mer- 
cury to  form  HgNO,  and  NO  without  any  nitrite; 
the  equation  2N.,6^  +  2Hg  =  2HgN03-f2NO  is 
almost  realised  quantitatively  (Divers  a.  Shi- 
midzu,  C.  J.  47,  630).  With  silver,  liquid  N.,0, 
forms  AgNOj ;  copper  probably  forms  Cu„(N0.,)2 
(D.  a.  S.,  I.e.). — 15.  Liquid  N.^O^  reacts  with 
liquid  sulphur  dioxide  to  form  (N0.J.,.S.,05  (De  la 
Provostaye,  A.  Ch.  [3]  73,  362).— 16\  With  sul- 
phuric anhydride,  NO.,  gas  forms 
NOj.S.^O-.O.NO.,  (Weber,  P.  123,  337). 

Combinations. — 1.  With  nitric  oxide,  at  low 
temperatures,  to  form  a  blue  liquid  which  is  chiefly 
N.,0.,  (Dulong,  A.  Ch.  2,  317 ;  Peligot,  A.  39,  327  ; 
Kamsay,  C.  J.  57, 590;  Richardson,  C.  J.  51,397). 
Ramsay  a.  Cundall  (C.  J.  47,  072)  found  that  no 
contraction  occurs  when  dry  NO.,  and  NO  are 
mixed  at  the  ordinary  temperature.  According  to 
Hasenbach  (/.  pr.  [2]  4,  1),  N.O3  is  formed  by 
passing  NO  and  NO.^  through  'a  hot  tube,  and 
then  into  a  well-cooled  receiver.— 2.  With  chloiitie, 
and  bromine,  to  form  NO.^Cl,  and  NO._,Br,  re- 
spectively (Gay-Lussac,  A.  Ch.  [3]  23,  203  ;  Lan- 
dolt,  A.  116,  177 ;  but  denied  by  Williams,  C.  J. 
49,  226). — 3.  With  antinionic  chloride,  to  form 
3SbCl5.N.,0, ;  obtained  by  heating  in  a  sealed 
tube  at  100°  (Besson,  C.  R.  108,  1012). -4.  NO.., 
also  combines  with  the  chlorides  of  aluminium, 
antimony  (SbCI;,),  bismuth,  and  iron  ;  the  com- 
pounds are  decomposed  by  water,  and  also  by  a 
gentle  heat  (B.,  I.e.). — 5.  With  phosphorus  pcnta- 
fluoride,  to  form  crystals  of  NOj.PF^;  very 


easily  decomposed  (Tassel,  C.  R.  110,  12G1).— 
6.  Wild  magnesium  hydrogen  phosphate,  to  form 
2MgHP0j.N0.,  (Luck,  J'r.  1874.  255).— 7.  With 
amylene  (and  some  other  hydrocarbons)  to  form 
C,H„,(NO,).,. 

Cciistitji.tionoftii.jO,. — From  the  reactions  of 
liquid  NoOj  with  Hg  and  Ag,  whereby  HgNO^,  or 
AgNO,,  and  NO  are  produced.  Divers  a.  Shimidzu 
conclude  that  N^Oj  is  best  represented  as  NO.XO3 
(C  J.  47,  630).  This  formula  is  in  keeping  with 
the  reaction  AgO.NO  -1-  NO.Cl  =  AgCl  -1-  NO.OXO., 
(Exntr,  C.  C.  1872,  273) ;  this  argument,  how- 
ever, assumes  AgNO^  to  have  the  structure 
AgO.NO  (v.  Nitrites,  p.  567)  ;  it  also  assumes 
the  existence  of  NO^Cl.  The  formation  of 
nitrosyl  sulphate  by  the  reaction  of  N.^O,  with 
H.,SOj  is  also  in  keeping  with  the  formula 
NO.NO3 ;  NO.NO3  -^  H,SOj  =  NO.HSO,  +  HNO,. 
Also,  if  nitrous  acid  is  assumed  to  be  HO. NO,  then 
the  formation  of  this  acid  and  HNO3  by  the  re- 
action of  N.,0,  with  water  points  to  the  formula 
NO.ONO,  (NO.ONO.,  h-  H.,0  =  NO.OH  +  HO.NO.,). 
The  formation  of  diazo-benzene  nitrate  by  the 
reaction  of  N^O^  with  amido-benzene  is  in 
keeping  with  the  formula  NO.ONO.;  thus 
C,H,.NH,-i-NO.ONO.  =  NO,.O.N:N.GX  +  H.,0. 
The  formation  of  C.^H-.ONO.^  by  the  reaction  of 
N,0,  with  C,H,I  is  best  expressed  by  writing 
N'O,  as  NO.ONO2 

(C.,H  J  -I-  NO.ONO.  =  aH,.ONO.,  -I- 1  -1-  NO).  The 
fact  that  C5H|„(Nb.^).2  when  reduced  by  Sn  and 
HClAq  yields  NH^Cl  and  not  an  NR.,  compound, 
induced  V.  Meyer  {A.  171,  5)  to  assign  to  N.,Oj 
the  formula  NO.O.,.NO,  and  to  write  C,H|„  (NO,), 
as  CiH|„(ONO)j;  because  had  the  C  been  in  direct 
union  with  N,  an  NH.,  compound  would  have 
been  formed  on  reduction.  N.^O|is  dissociated  by 
heat  to  2N0.J ;  this  reaction  seems  to  point  to 
theconstitution  O.N.NO„,orperhaps  toNO.O^.NO, 
Whichever  formula  is  adopted,  the  reactions  of 
N.fi,  make  it  evident  that  some  substances  sepa- 
rate the  group  NO.,,  and  others  the  group  ONO, 
and  that  the  way  in  which  the  molecule  N..0, 
splits  up  depends  largely  on  the  conditions  of  the 
reaction. 

Nitrogen  pentoxide  N.X)^  {Nitric  anhy- 
dride). Mol.  w.  uncertain,  as  compound  has  not 
been  gasified. 

Formation. — 1.  By  passing  CI  over  AgNOj 
(2AgN03  -^  Cl.,=  2AgCl  +  N.,0,,  -1-  0).— 2.  By  dehy- 
drating cone.  HNO3  by  ^.,0^  (2HN0, -f  P.,05 
=  2HP03-fN.,0  ).— 3.  By  the  reaction  of  NO  CI 
on  AgN03  'at  00° -70°  (AgN03 -h  N0.,C1  = 
AgCl-t-NA;  Odet  a.  Vignon,  C.  R.  69,1142; 
70,  96;  but  the  existence  of  NO  .Cl  is  very  doubt- 
ful, V.  Williams,  C.  J.  49,  226)." 

Preparation. — 1.  Perfectly  dry  AgN03  is 
placed  in  a  dry  U  tube,  which  is  connected  by  a 
glass  tube,  without  corks  or  caoutchouc,  with 
another  dry  (J  tube  having  a  small  reservoir  at 
the  bottom;  the  U  tube  containing  AgNOj  is 
immersed  in  a  water-bath,  and  the  other  U  tube 
is  surrounded  by  ice  and  salt ;  a  very  slow 
stream  of  dry  CO.2  is  passed  through  the  appa- 
ratus, the  AgNOj  being  kept  at  c.  180°  (to  expel 
every  trace  of  moisture)  ;  a  very  slow  stream  of 
dry  CI  is  then  passed  from  a  gasholder  (the  CI 
being  stored  over  cone.  H^SO^,  and  driven  out 
by  the  inlet  of  H^SOJ,  the'AgN03  being  heated 
to  95°,  and  the  temperature  then  lowered  to 
58°-68°.    After  a  time  crystals  of  N^^  appear 
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«n  l!iC  cooled  U  tube,  wliile  a  little  liquid  (N-.O, 
or  N.^.O,)  collects  in  the  small  reservoir.  Not 
iiioi-e  than  3  to  4  litres  CI  should  pass  in  2-i 
•lours.  To  transfer  the  N  .O^  to  another  vessel, 
the  CI  is  replaced  by  a  current  of  dry  CO^,  the  U 
tube  is  connected  by  a  glass  tube  with  the  vessel, 
which  is  immersed  in  a  freezing  mixture,  the  U 
tube  is  removed  from  its  freezing  mixture,  and 
the  N„0-,  is  poured  into  the  vessel  (Uevillc, 
A.  C/t.'[3]  28,  241).— 2.  Very  cone.  HXO,  is  sur- 
rounded by  ice  and  salt,  rather  more  P.O.,  than  I 
tlie  wt.  ot'HNO.,  is  added  little  by  little,"  so  that  , 
the  temperature  does  not  rise  above  0°,  the  thick  j 

.mass  is  brought  into  a  wide  retort  and  distilled 
at  as  low  a  temperature  and  as  slowly  as  pos- 
sible, the  retort  being  cooled  if  the  liquid  froths;  , 
liure  N._,0-  condenses  in  the  coolecj  receiver,  but  1 
towards  tlieend  of  the  reaction  liquid  2N.^0,.H._,0  ; 
is  formed  (Berthelot,  J3l.  [2]  21,  53;  a  moditica-  ; 
(ion  of  tlie  process  given  by  Weber,  J.  iir.  [2]  (J, 
312).    About  80  grams  N.,03  are  obtained  from  j 
IjO  gr.  HNO,. 

Properties  and  Reactions. — Very  lustrous, 
translucent,  rhombic  prisms ;  melts  c.  30°,  with  j 
jiartial  decomposition  to  and  0,  and  boils 

Ijotween  45°  and  50°.  N.,0,,  should  be  kept  in  '. 
stoppered  bottles  over  H.^SOj.    At  c.  15°  the 

.  crystals  become  yellowish,  but  are  colourless  } 
when  kept  in  a  freezing  mixture  (Weber,  I.e.). 
«.G.  c.  l-(i4.  H.F.  [N-,0']  =  -  31, GOO  (L5erthelot, 
A.  Ch.  [5]  6,  145);   [N-,0"',Aq]  =  29,820  (Tti.  2,  ; 
ID'J),  N  X)^  decomposes  slowly  when  kept,  rapidly 
in  sunlight,  giving  N._,Oj  and  O  (Berthelot,  BL 

.  [2]  21,  53).  Burning  P  burns  brightly  in  slightly- 
warmed  N.,0;,;  C  burns  in  the  vapour  of  N._,0,, 
but  not  in  the  solid  or  liquid  compound  ;  K  burns 
brightly,  but  most  of  the  metals  are  without  action 
on  N.,0,;  with  S  there  is  formed  (NO,,).,S,0., 
(Weber,  I.e.).  N.,05  reacts  with  water  to  form 
UNO.,.  With  cone.  HNO„  it  produces  H,N,0,, 
(  =  2N.,0,.H,0,  or  N.,0,.2HN0,, ;  v.  Dinitric  acid, 
under  Nitric  acid,  p.  620).  The  reactions  of 
N.p,,  point  to  the  constitution  NO^.O.NO.„ 

PEUNiTitic  OXIDE  NO.,  Or  N.,0,j.    According  to 
Ilautefeuillc  a.  Chappuis  (C.  R.  92,  80, 131 ;  94, 
1111,  130(3),  a  very  unstable  compound  of  this  ! 
composition  is  obtained  by  the  action  of  the  ; 
silent  electric  discharge  on  a  mixture  of  N  and  i 
0  at  a  low  temperature.    When  a  certain  quan-  j 
tity  is  formed,  the  substance  begins  to  decom- 
pose to  NO,,  and  0.    Berthelot  (BL  [2]  35,  227) 
says  that  the  compound  is  obtained  by  the  ac- 
tion of  the  induction  discharge  on  a  mixture  of  ; 
O  and  NO.,.    The  compound  is  described  as  a 
liquid  which  does  not  solidify  in  a  freezing 
mixture  of  ice  and  salt,  and  is  extremely  un- 
stable, decomposing  to  NO.,  and  0. 

Nitrogen,  oxyacids  of.  The  only  oxyacids 
of  N  which  have  been  isolated  are  nitric  (UNO.,) 
and  dinitric  (II._,N,0|,)  ;  nitrous  acid  (HNO,,)  and 
liyponitrous  acid  (H.^N.p.J  are  known  in  aqueous 
solution.  Nitric  and  dinitric  acids  are  described 
under  the  heading  Nitkic  acid  (p.  517).  The 
present  article  contains  descriptions  of  nitrous 

.  and  liyponitrous  acids  and  their  salts. 

NiTnons  acid  and  Nitrites;  HNO._.Aq  and 
M'NO...  Nitrites  are  usually,  if  not  always,  ac- 
companied by  nitrates  in  nature.  Nitrites  are 
present  int  he  atmosphere;  Warington  (C.J. 
39,  229)  has  shown  that  when  distilled  water  is 
exposed  to  the  air  it  soon  gives  the  reactions  of 


nitrites.  Small  quantit'os  of  nitrites  are  present 
in  many  river  and  well  waters  (v.  Warington, 
C.  J.  55,  537  ;  Munro,  C.  J.  49,  032).  The  juices 
of  many  plants  contain  nitrites  (Genadius,  Am. 
Ch.  5,  7).  Nitrites  are  sometimes,  but  not  gene- 
rally, found  in  saliva  (Wurster,  B.  22,  1901). 
Nitrites  are  formed  in  the  soil  by  oxidation  of 
various  nitrogenous  compounds  (v.  Nitrifica- 
tion, p.  521).  NaNO,  is  formed  by  exposing  Pt 
black  to  air  and  NaOHAq  (Loew,  B.  23,  1443,i. 
NH|NO.,  is  produced  by  passing  O  and  air  over 
Pt  black  at  180"-300°  (Ilosva,  BL  [3]  2,  734). 
NII|NO.,  is  also  produced  by  burning  H  in  air 
(Struve,'  J.  1870.  199,  209  ;  Schonbein,  J.  1802. 
94 ;  Zollcr  a.  Grete,  B.  10,  2145) ;  and  also 
during  the  slow  combustion  in  air  of  P  or  ether 
(Berthelot,  A.  Ch.  [,5]  12,  440;  C.  11.  108,  543  ; 
Kolbe,  A.  119,  17G  ;  Ilosva,  BL  [3]  2,  734).  It 
was  formerly  stated  that  NH,NO.,  is  formed  by 
the  direct  union  of  N  and  H  ,0  (by  evaporatiug 
11, .0  in  air),  but  this  has  been  disproved  (Carius, 
^.'174,  31 ';  Weith  a.  Weber,  B.  7,  174.5)  ;  Ber- 
thelot, however,  asserts  that  NH.NO^,  is  pro- 
duced by  subjecting  H^O  and  pure  N  to  tlic 
action  of  a  very  powerful  induction-coil  (BL  [2] 
27,  338).  NH.'NO.,  is  also  formed  by  the  oxida- 
tion of  NH.,  by  ozone  (Carius,  I.e.  ;  Goppelsroder, 
J.  pr.  [2]  4,  i39,  383).  Fe  nitrite  is  said  to  be 
formed  by  passing  air  over  reduced  Ye  at  190°- 
250'  (Ilosva,  BL  [3]  2,  734).  Alkali  nitrites  are 
formed,  along  with  nitrates,  by  the  reaction  of 
N  .O.,  on  alkali  solutions  {v.  Nitrogen  irio.ride  ; 
Reactions,  No.  2,  p.  5G4).  Nitrous  acid,  along 
with  HNO,„  is  produced  by  the  action  of  cold 
water  on  N,_,0.|  (v.  Nitrogen  trioxide  ;  Reactions, 
No.  1,  p.  5G4).  Nitrites  are  also  formed  by  the 
reduction  of  nitrates  ;  e.g.  by  heating  KNO.,,  O 
is  evolved  and  KNO._,  remains;  or  by  the  action 
of  amalgamated  Zn  on  KNO^Aq,  KNO^Aq  is  pro- 
duced. 

The  normal  nitrites  have  the  composition 
M'NO._,  and  Mn(NO;),_, ;  several  basic  nitrites  are 
known.  I\Iost  of  tlie  normal  nitrites  are  soluble 
in  water  and  alcohol ;  AgNO.,  is  one  of  the  least 
soluble  nitrites,  from  it  most  of  the  other  nitrites 
may  be  obtained.  Nitrites  are  decomposed  by 
heat,  evolving  NO  or  NO.^,  and  leaving  metallic 
oxide  or  metal;  solutions  of  nitrites  are  decom- 
posed by  boiling,  generally  with  evolution  of  NO 
and  formation  of  nitrates.  Nitrites  in  solution 
are  decomposed  by  dilute  H.^SO|Aq,  giving 
HXO.,Aq,  which  soon  decomposes  to  HNO.Acj 
and  NO.  Acidulated  solutions  of  nitrites  reduce 
KMnO^Aq,  K.,Cr.,0;Aq,  H.,SAq,  &c. ;  they  ppt. 
Au  from  AuCljAq,  and  Hg  from  mercurous  solu- 
tions. These  solutions  decompose  KIAq  with 
separation  of  I,  and  give  a  brown  colour  with 
FeSOjAq  ;  these  reactions  serve  to  distinguish 
nitrites  from  nitrates.  (For  details  regarding 
the  detection  and  estimation  of  nitrites,  a  manual 
of  analijsis  must  be  consulted.)  Nitrites  may 
be  regarded  either  as  MO. NO  or  as  M.NO,_. ; 
Divers  (C.  J.  47,  22G)  endeavours  to  show  that 
the  second  view  is  preferable. 

Nitrous  acid  HNO_Aq.  This  acid  isknown 
only  in  aqueous  solution ;  and  it  is  doubtful 
whether  HNO.Aq  has  been  obtained  free  from 
IINO,,Aq.  Freiiiy  (C.  R.  79,  Gl)  says  that  a 
solution  of  N._,0,,  in  a  considerable  quantity  of 
cold  water  may  be  kept  for  some  days  without 
chanyc,  and  that  on  boiling  NO  and  N_Oj  aru 
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i^v'olved.  The  solution  very  probably  contains 
HNO^,  but  whether  it  is  free  from  HNO.,  or  not  is 
undecided.  This  solution  acts  as  a  strong  reducer. 
Thomson  gives  the  thermal  data  [N',0',Aq] 
-  6,820  ;  [H,N,0-,Aq]  =  30,770  ;  [2N0,0,Aii] 
=  36,330  ;  [H,NO,0,Aq]  =  52,34.5  {Th.  2,  199). 

Nitrites  M'NO.^  and  M"(N0.,)2;  also  basic 
salts,  a;M0.2/N,,03,  and  irM_0,."i/N,0,.  The 
nitrites  have  been  examined  chiefly  by  Fischer 
(P.  74,  115),  Lenz  (P.  118,  282),  Hampe  {A.  125, 
295),  Stromeyer  (A.  96,  230j,  Lang  (J.  ;pr.  86, 
299). 

Ammonium  nitrite  NHjNO.^.  A  crystalline 
mass,  decomposed  by  heat  to  N  and  H^O  {v. 
NiTROGKN,  Preparation,  No.  2,  p.  657).  Ob- 
tained by  decomposing  NHjClAq  by  AgXO.^Aq. 
Berthelot  [Bl.  [2]  21,  55)  says  this  salt  is  formed, 
along  with  N,  by  the  action  of  dry  NH,  on  NO 
and  O.  It  was  formerly  stated  that  NH^NO.,  is  pro- 
duced by  evaporating  water  in  air  free  from  NH„ 
but  this  was  disproved  by  Carius  [A.  174,  31) 
and  by  Weith  a.  Weber  (B.  7,  1745).  According 
to  Berthelot  (Bl.  [2]  27,  238)  NH^NO,  is  pro- 
duced by  the  action  of  a  powerful  induction-coil 
on  a  mixture  of  H^,0  and  pure  N.  NH|NO.,  is 
also  formed  by  oxidising  NH,|Aq  by  ozone  (Carius, 
I.e. ;  Goppebroder,  J.  pr.  [2]  4,  139,  383)  ;  and 
also,  along  with  ozone  and  H,0.„  by  burning  H 
in  air  (Struve,  /.  1870. 199,  209rZoller  a.  Grete, 
B.  10,  2145). 

Barium  nitrite  Ba(N0.,),.H.^0  (Fischer). 

Cadmium  nitrite  Cd(NO^)o.H^O  (Hampe  ; 
Lang). 

Calcium  nitrite  Ca(N02).^.HoO  (Fischer ; 
Hampe;  Lang). 

Cobalt  nitrite.  This  salt  is  not  known,  but 
seveial  double  salts  of  Co(NOj3  have  been 
isolated. 

Cobalt-potassium  nitrite 
2Co(NO,),.6KNO„.a-H,0  (x  varies  from  0  to  1,  3, 
■and  4).  Prepared  by  mixing  KNO.^Aq  and 
Co(NO,,)._Aq,  or  CoCUAq,  adding  excess  of  acetic 
acid,  washing  the  pp.  with  K  acetate  solution, 
and  then  with  80  p.c.  alcohol,  and  drying  below 
100^.  A  bright-yellow  powder,  consisting  of 
small  4-sided  prisms  ;  vei-y  slightly  sol.  water, 
insol.  alcohol  or  ether.  At  200°  gives  NO,,,  Co.Oj, 
and  KNO.,  (Fischer,  P.  67,  245;  Saint-Evre, 
J.  2'^.  54,  85;  58,185;  Braun,  Fr.  6, 42 ;  7,313; 
Stromeyer,  4.96,220;  Erdmann,  J.pr.  97,385; 
Kadtler,  4i)}.  S.  [2]  49,  189).  Various  other 
Co-K  nitrites  are  formed  under  different  con- 
ditions of  concentration  and  acidification  (v. 
especially  Sadtler,  I.e.).  If  Ca  salts  are  present 
a  triple  nitrite  of  Co,  Ca,  and  K  is  ppd.  (Erd- 
mann, I.e.).  A  triple  nitrite  of  Co,  Pb,  and  K  is 
described  by  Stromeyer  (I.e.).  Erdmann  (I.e.) 
also  describes  a  compound  of  Co(NOj3,  KNO^, 
and  NHj. 

Cobalt-ccEsium  nitrite 
Co{NO,)  ,.3CsNO  ,.H  O  (Eosenbladt,  B.  19,  2531). 

Cobalt-sodium  nitrites 
2Co(NO.,),.4NaNO.,.H,0  and 
2Co(NO,),,.6NaN0,.H,O  (Sadtler,  I.e.). 

Copper  nitrites,  basic  salts  (Hampe  ;  van  der 
Meulen,  B.  12,  758). 

Lead  nitrites.  These  salts  were  examined 
by  Proust,  Chevreul  (G.  A.  46,  176),  and  Ber- 
zelius  (G.  A.  40,  194;  46,  156).  P61igot  (A.  39, 
338)  revised  and  classified  the  work  ;  Bronieis 
■(A.TZ,  38),  von  Loienz  [W.  A.  B.  [2nd  part]  84, 


1133),  and  Meissner  (/.  Z.  [2]  3,  26),  more  re- 
cently have  examined  these  salts.  The  lead 
nitrites  are  all  basic  salts ;  many  seem  best 
looked  on  as  compounds  of  basic  nitrites  with 
basic  nitrates.  They  are  obtained  by  digesting 
Pb(N0,)2Aq  with  Pb  ;  von  Lorenz  says  that  14 
different  salts  are  thus  obtained. 

Magnesium  nitrite  Mg(N02);j.3H.,0  (Lang) ; 
Mg(Nd2)2.2H,0  (Hampe). 

Mereuric  nitrite  Hg(N0,).,.2Hg0.H.,0  (Lancr). 

Nickel  wi^nte  Ni(N0j3  (Lang).  The  double 
salts,  Ni(N0..),.4KN0.,; 

Ni(N02)3.2KNb..Ba(Na,)2;  Ni(NO,)3.2Ba(NO  )  ,; 
Ni(NO„).,.Ca(N02).,.2KN62  have  been  isolated 
(Erdmann,  J.pr.  97,  385). 

Platino -nitrites  v.  Platinum,  vol.  iv. 

Potassium  nitrite  KNO.^.  Colourless,  micro- 
soopic,  prismatic  crystals  (according  to  Lang, 
J.  pr.  86,  295,  the  crystals  are  2KN0,.H  0) ; 
very  sol.  water,  insol.  absolute  alcohol.  KNO  Aq 
with  H.SOj  evolves  NO,  and  forms  KNO.Aq. 
KNO^  is  prepared  by  passing  into  cold  KOHAq 
the  gas  obtained  by  heating  starch  with  HNO  ,Aq 
S.G.  1-35,  evaporating  till  crystallisation  begins, 
pouring  off  from  the  crystals  of  KNO.,,  adding 
dilute  acetic  acid  and  2  vols,  alcohol,  separating 
the  lower  layer  which  forms  and  evaporating  it 
(Fischer).  Stahlschmidt  (P.  128,  466)  reduces 
KNO,Aq  by  Zn  in  presence  of  NH.jAq.  Erd- 
mann (J.  1866.  154)  reduces  KNO3  by  fusion 
with  Fe,  and  crystallises  from  water. 

Double  salts  of  KNO.,  with  the  nitrites 
Ba,  Cd,  Ca,  Co,  Cu,  Pb  Mg,  Hg,  Ni,  Pd,  Ag,  Sr,  and 
Zn  are  described  by  Hampe,  Lang,  and  Fischer. 

Silver  nitrite  AgNO.,.  Obtained  by  adding 
AgNO.Aq  to  the  solution  produced  by  passing 
into  KOHAq  the  gas  formed  by  heating  starch 
with  HN03Aq  S.G.  1'35,  after  neutralising  this 
solution  by  acetic  acid.  Small  white  crystals. 
Dissolves  in  300  pts.  water  at  ordinary  tempera- 
tures, easily  in  boiling  water.  The  decomposi- 
tion of  AgNO.,  by  heat  has  been  examined  by 
Divers  a.  Shimidzu  (C.  J.  47,  630).  Treated 
with  H.S,  AgNO.,  yields  Ag.,S,  S,  NO,  NH3,  and 
NH.,OH  (Divers  a.  Haga,  C.  J.  51,  48). 

Sodium  nitrite  NaNO.^.  A  crystalline  salt, 
prepared  similarly  to  KNO.^.  Etard  (Bl.  [2]  27, 
434)  recommends  to  fuse  NaNOj  with  an  equi- 
valent quantity  of  ILjS04,  and  to  extract  with 
alcohol. 

Strontium  nitrite  Sr(N0.J._,  (Hampe).  f 
Zinc  nitrite  Zn(N0.J^.3H^0  (Lang  ;  Hampe). 
Hyponitrous  acid  and  Htponitrites  ; 
H.^N.;0._,Aq  and  IVLN^O^,.  Hyponitrites  were  first 
obtained  by  Divers  in  1871,  by  reducing  nitrates 
by  Na-amalgam  (Pr.  19,  425).  The  salts  were 
examined  by  Zorn  [B.  10, 1306 ;  11, 1630,  2217  ; 
12,  1509  ;  15,  1007,  1258) ;  van  der  Plaats  (B. 
10,  1507)  ;  Menke,  (C.  J.  33,  401) ;  Berthelot  a. 
Ogier  (C.  R.  96,  30,  84).  In  1884  Divers  and 
Haga  (G.  J.  45,  78)  showed  that  the  silver  salt 
is  nAgNO.  The  investigation  has  been  con- 
tinued by  Divers  and  Haga  (C  J.  47,  364  ;  55, 
760),  Dunstan  and  Dymond  (C.  J.  51,  646),  and 
Berthelot  and  Maquenne  (C  B.  108,  1286, 
1303). 

Zorn  prepared  ethyl  hyponitrite  and  deter- 
mined its  molecular  formula  (from  V.D.)  to  be 
(C.,H-).,N.,0.i ;  hence  the  formula  for  the  salts  is 
bettor  writt'en  M.^N.,0.^,  than  MNO. 

Hyponitrites  are  produced  (1)  by  reducing 
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nitrates  or  nitrites  in  solution  by  Na-amalgam 
(Divers)  ;  (2)  by  electrolysing  nitrite  solution, 
using  Hg  as  negative  electroile  (Zorn  ;  Divers  a. 
Haga)  ;  (3)  by  the  reaction  of  Fe(UH),_,  on  alka- 
line nitrite  solution,  or  on  NO  in  presence  of 
alkali  (Zorn  ;  Dunstan  a.  Dyniond) ;  (4)  by 
decomposing  oxyamidosulphonates  [salts  of 
NH(SO,H).UH]  by  alkali  (Divers). 

Silver  Ivjponitrite  Ag_,N.O.,  (kilrosyl  silver). 

Preparation. — 1.  Na-amalgam  is  added  to 
KNO,,A(]  in  the  ratio  KN0:i:4Na,  the  liquid  being 
kept  cold.  When  evolution  of  gas  ceases  the 
solution  is  neutralised  by  acetic  acid,  and  AgNO., 
is  added  ;  the  pp.  is  washed  in  the  dark  with 
cold  water,  dissolved  in  cold  dilute  HNO^Aq, 
and  reppd.  by  Na^CO.,Aq  ;  the  pp.  is  thoroughly 
washed  in  the  dark  and  dried  in  vacuo  over 
H.SO^  (Divers,  Pr.  19,  425;  D.  a.  Haga,  C. 
J."  45,  78).- 2.  Zorn  (B.  12,  1509)  reduces 
i;a(NO.J.^  by  Na-amalgam,  and  ppts.by  AgNO^.Aq  ; 
tlic  pp.  of  Ag.N;0-^  thus  obtained  is  pure.  The 
]!a(NO._,),  is  obtained  by  boiling  Ba(NO,,)oAq  with 
I'b,  prepared  by  ppg.  dilute  Pb  acetate  solution 
by  Zn  ;  the  boiling  is  continued  till  all  the  Pb  is 
changed  to  PbO  ;  the  PbO  in  solution  is  removed 
by  CO.,,  and  the  last  traces  by  H,S  ;  the  filtrate  is 
evaporated  to  a  thick  oil,  which  cools  to  a  mass 
of  Ba(NO._,).; ;  the  salt  is  obtained  pure  by  crystal- 
lising from  80  p  c.  alcohol.  For  preparing  large 
quantities  of  Ag^N._,0,,,  Zorn  {I.e.)  places  the 
Na-amalgam,  in  large  pieces,  in  the  middle  bulb 
of  a  Kipp's  apparatus,  the  Ba(NO._,)._,Aq  being  in 
the  lower  bulb,  and  the  upper  he  half-fills  with 
distilled  water.  By  regulating  the  stopcocks  so 
that  a  slow  stream  of  gas  escapes,  the  reduction 
proceeds  satisfactorily. — iJ.  Pure  FeSO^Aq  is 
mixed  with  enough  milk  of  lime  to  ppt.  the  Fe 
as  Fe(OH),, ;  NaNO.Aq  is  added  (1  part  NaNO.,  to 
10  parts  I'eSO,),  and  the  apparatus  is  kept  cold. 
When  the  reaction  is  finished  the  solution  is 
P|)d.  by  AgNO^Aq  (Zorn,  B.  15,  1258;  cf. 
Dunstan  a.  Dymond,  C.  J.  51,  040). 

Properties  and  Reactions. — is  a 
yellowish  amorphous  salt.  By  standing  in 
NHjAq  over  H^SOj,  it  is  obtained  in  small  crys- 
tals (Zorn).  The  salt  is  not  hygroscopic  ;  insol. 
water  ;  may  be  kept  in  boiling  water  without 
decomposition  ;  is  decomposed  at  c.  100'^,  pro- 
bably giving  AgNO;, ;  when  quickly  heated  to 
c.  150°,  Ag,,N..O.,explodes, evolving  brown  vapours. 
Ag,,N,,0,  dissolves  in  HNO.Aq  and  H.,SO,Aq, 
it  is  reppd.  by  NH.,Aq  or  NaX0,Aq.  Unacted 
on  by  CO...  Decomposed  by  NaOHAq  at  c.  70°. 
Decomposed  by  H^POjAq,  H.,S,  or  boiling 
H.CHjO.Aq,  with  production  "of  H.,N.,0.,Aq. 
Ag.,N._,0.,  reacts  with  C,,H,I  to  form  (C.,H.j.,N.,0., 
(Zorn,  B.  11,  1G30),  the  formula  of  which  com- 
pound is  molecular,  as  its  V.D.  has  been  deter- 
mined. 

Barium  hyponitrite  BaN.,02  is  described  by 
Zorn  (D.  15,  i007). 

Calcium  and  Strontium  hyponitrites 
CaN.,0.,.4H  .O  and  SrN.,0.,.5H.,0  are  described  by 
Maquenne  (C.  R.  108,  1303). 

Hyponitrous  acid  H.^N.^O.Aq.  Known  only 
in  solution.  Moist  Ag.^N.^O.j  is  suspended  in 
water,  such  a  quantity  of  dilute  HClAq  is  added 
that  a  little  AgM.O.^  remains  unchanged,  and 
the  liquid  is  filtered  from  AgCl  (van  der  Plaats, 
li.  10, 1507).  II.^N.jO  .Aq  is  an  acid  liauid,  fairly  | 
stable ;    may    bo    boiled  with    HNOjAq    or  | 


H.C.^H.,O.^Aq  without  decomposition ;  reduces 
KMnO,Aq,  and  separates  I  from  KIAq.  The 
solution  slowly  decomposes,  and  after  a  few 
weeks  not  a  trace  of  H-.N._,0._,  remains.  The 
liquid  thus  obtained  is  neutral ;  probably  N.,0 
and  H._,0  are  formed.  It  was  proved  by  van  der 
Plaats  (I.e.)  that  cone.  H.^SOj  evolves  N.^0  from 
H.,N.,O...Aq. 

Constitution  of  hyponitrites. — The  compound 
(C.,H,,).^N.^O.^  reacts  not  as  an  ethereal  salt  but  as 
a  diazo-  compound  ;  with  reducers  it  evolves  N 
and  forms  CH^OH ;  water  produces  C.,H-OH, 
CH,,.CHO,  and'N.  The  constitution  of  this 
compound  is  C.^H,,.O.N:N.O.C.^H.,  and  hence  the 
constitution  of  the  acid  is  probably  H().N:N.OH 
(Zorn,  B.  11,  1030).  This  formula  is  confirmed 
by  the  production  of  hyponitrites,  along  with 
sulphites,  by  the  action  of  KOIiAq  on 
NH(SO,K).OH.  This  reaction  shows  that  the 
0  in  hyponitrites  is  in  direct  union  both  with  N 
and  H  (Divers  a.  Haga,  C.  J.  55,  7G0). 

Nitrogen,  oxybroinide  of,  NOBr  (Nitrosyl 
bromide).  Mol.  w.  not  determined  directly ; 
probably  =  109-72,  from  analogy  with  NOCl.  A 
very  dark-brown  liquid.  Obtained  by  passing 
NO  into  Br  at  -7°  to  -15°  (Landolt,  A.  110, 
177)  ;  also  by  distilling  nitrosyl  sulphate 
(NO.H.SOj)  with  KBr  (Girard  a.  Pabst,  Bl.  [2] 
30,  531).  Landolt  gives  b.p.  as  —2°;  Girard  a. 
Pabst  as  19°.  Easily  decomposed  to  NO  and  Br 
by  heat.  With  cold  water  forms  HBrAq  and 
HNO.Aq;  with  KOHAq  forms  KBrAq  and 
KNOjAq. 

Nitryl  tribromidc.  Landolt  (^.  IIG,  117) 
supposed  that  a  compound  NOBr^,  is  obtained 
(along  with  NOBr)  by  passing  Br  into  well-cooled 
Br.  That  the  amount  of  NO  absorbed  by  Br,  at 
e.  15°,  is  nearly  independent  of  pressure,  and 
corresponds  approximately  with  the  quantity 
required  to  form  NOBr.,,  was  shown  by  Pattison 
Muir  {C.  J.  28,  844).  The  experiments  of 
Frohlich  (./1. 224, 270),  and  of  Roozeboom  (R.  T.  C. 
4,  381)  have  shown  that  the  so-called  nitryl  tri- 
bromide  is  probably  only  a  mixture  of  NOBr  and 
Br. 

Nitrogen,  oxychlorides  of.  The  compound 
NOCl  has  been  isolated  ;  the  existence  of  NO.^Cl 
is  very  doubtful;  according  to  Hautefeuille  a. 
Chappuis  (.4.  Ch.  [G]  2, 282),  a  compound  N.,CL0,3 
is  formed  by  passing  N  with  O  and  01  through 
an  induction-apparatus.  The  non-existence  of 
NOCl.^,  said  by  Gay-Lussac  to  be  produced  by 
the  reaction  of  cone.  HClAq  with  HNO3  (.4.  Ch. 
[3]  23,  203),  has  been  proved  by  Tilden  (C.  J. 
27,  033),  and  this  has  been  confirmed  by  Gold- 
schmidt  (.4.  205,  372). 

NiTiiosvL  CHLoiiiDE  NOCl  [CMoronifrous qas). 
Mol.  w.  05-34.  V.D.  33  at  c.  15°  to  700°  (Sud- 
borough  a.  Millar,  C.  J.  59,  73).  S.G.  at  -18° 
1-433,  at  -12°  1-41G5  (Geuther,  A.  245,  97; 
Tilden,  C.  J.  27,  G30).  Boils  at  c.  -8°  (Tilden). 
An  orange-red  gas;  liquefied  by  passing  through 
a  U  tube  cooled  by  ice  and  salt ;  the  liquid  is 
reddish  yellow.  Dissociation  into  NO  and  CI 
begins  at  c.  780°,  at  985°  about  42  p.c.  is  disso- 
ciated (S.  a.  M.,  I.e.).  For  absorption-spectrum 
V.  Magnanini  (Z.  P.  C.  4,  427).  Formed  by  com- 
bination of  NO  with  C)  (Gay-Lussac,  A.  Ch.  [3] 
23,  203) ;  by  the  reaction  of  PCI5,  PCI3,  or  AsCl, 
with  NO,,  or  N.,03 ;  and  by  the  reaction  of  POCI3 
with  KNO;;  (Naquct,  J.  18G0.  102) ;  by  passing 
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nCl  into  N„Oj  at  a  low  temperature  by  heating 
conc.HClAq  andmjOj.and  by  heating  NO.H.SOj 
with  NaCl. 

NOCl  is  more  readily  prepared  by  warming 
HNO^Aq  S.G.  1-42  with  c.  4  vols.  HClAq  S.G. 
I'lC,  passing  the  gases  over  CaCL,  and  then  into 
cone.  H._,SO,  until  the  acid  is  saturated,  then 
adding  perfectly  dry  NaCl,  and  heating  gently 
(Tilden,  C.  /.  27,  630 ;  cf.  Girard  a.  Pabst,  BL 
[2]  30,531). 

NOCl  reacts  with  H.O  to  form  HClAq  and 
HNO.Aq;  with  KOHAq  it  produces  KClAq  and 
E-NO  Aq ;  Hg  decomposes  it,  forming  NO  and 
HgCl ;  it  dissolves  Au  and  Pt  more  slowly  (Til- 
den, Z.c).  With  cone.  H.SO,,  nitrosyl  sulphate 
(NO.H.SOJ  is  formed  (Tilden).  NOCl  reacts 
energetically  with  SO3  to  produce  N0.,.S0.^.C1 
(Weber,  P.  123,  333).  Forms  double  com- 
pounds with  many  metallic  chlorides,  eg.  AlCl^, 
BbClj  {v.  Sudborough,  C.  J.  59,  655). 

NiTRYL  CHLORIDE  NO^Cl.  A  compound 
with  this  composition  was  supposed  to  be  formed 
by  the  reaction  of  POCljwith  AgNO.,or  Pb(NO,),, 
also  bypassing  a  very  slow  streamof  Clover  AgNOj 
at  c.  95°  (Odet  a.  Vignon,  C.  R.  69,  1142 ;  70, 
96) ;  Hasenbach  obtained  a  liquid  which  he 
took  to  be  NOoCl  by  passing  CI  and  NO.^  through 
a  hot  tube  and  cooling  the  issuing  gases  [J.pr. 
[2]  4,  1);  Williamson  (Pr.  7,  15)  poured 
S0„.0H.C1  on  to  KNO3,  and  obtained  .a  gas 
which  formed  HNO^Aq  and  HClAq  with  cold 
water,  and  was  supposed  by  W.  to  be  NO2CI ; 
MiiUer  (A.  122,  1)  supposed  that  NO.Cl  was 
formed  by  the  reaction  of  NO^  with  PClj ;  and 
Schiff  thought  he  had  obtained  the  compound 
as  a  product  of  the  reaction  of  HNO3  with 
PCl^.  Meissner  (/.  Z.  10,  27)  failed  to  obtain 
any  NO^Cl  by  the  processes  used  by  Odet  a. 
Vignon,  Schill,  Miiller,  and  Williamson.  Geuther 
(A.  245,  96)  could  not  form  N0.,C1  by  the  reaction 
of  PCI5  with  HNO3,  NO.,,  or  a  nitrate.  Williams 
(C.  J.  49,  222)  showed  that  N0.,C1  is  not  pro- 
duced by  the  reaction  (1)  of  POCl^'with  Pb(N0,,)2, 
(2)  of  POCl,  with  HNO3,  (3)  of  SC.OH.Cl  with 
KNO3,  (4)  of  SOjCl,  with  KNO3 ;  he  also  estab- 
lished a  very  large  probability  in  favour  of  the 
conclusion  that  the  products  of  the  reaction  of 
NO2  with  CI,  at  different  temperatures,  are 
NOCl,  and  l^i-fi^  holding  more  or  less  CI  in 
solution. 

Nitrogen,  phospMde  of,     v.  Phosphorus 

NITRIDE. 

Nitrogen,     phosphocbloride    of,  N^P^Cl,; 

(Pliospliorus  clilwonitride.  Nitrogen  chlow- 
pliosphide.  Phosphorus  nitrogen  chloride).  Mol. 
w.  347-13.  V.D.  176-7  (Gladstone  a.  Holmes, 
C.  J.  17,  225  ;  Wichelhaus,  B.  3, 163).  S.G.  1-98 
(G.  a.  H.).  Blelts  at  e.  110°  (G.  a.  H.) ;  at  114° 
(W.) ;  boils  at  240°  (G.  a.  H.) ;  at  250°-260° 
(W.).  Crystallises  in  trimetric  forms ;  a:6:c 
=  •4417:1:1-8165  (Groth,  B.  3, 166),  M  =  109-9 
(G.  a.  H.). 

Fojination.— By  heating  PCI,  with  NH.Cl, 
NH„  or  NH_,HgCl. 

Preparation.  — 1.  PCI5  is  saturated  with  dry 
NH.„  the  product  is  distilled  with  water,  and  the 
crystals  which  form  on  the  sides  of  the  receiver 
are  washed,  dried,  and  recrystallised  from  hot 
cllicr  (Wohler  a.  Liebig,  A.  11,  146).—  2.  A  mix- 
ture of  1  pt.  rCljUnd  2  pis.  NIIjCl  is  healed  ia 


a  flask  c-'nnected  with  a  reversed  condenser; 
the  mass  gets  red,  then  brown,  and  the  N^P^Cl, 
sublimes ;  the  compound  is  dissolved  out  in 
ether  and  crystallised,  or  is  blown  over  in  steam 
(Gladstone,  C.  J.  3, 135  ;  modified  by  Couldridge, 
C.  J.  53, 398).  The  yield  is  not  more  than  10  p.c. 
of  the  PCI5  used. — 3.  An  intimate  mixture  of 
white  pp.  (NH,,HgCl)  and  PCI,  is  gently  heated 
in  a  flask  ;  the  product  is  treated  with  water, 
which  dissolves  out  HgCL  and  NH.Cl ;  the 
residue  is  dried  and  the  NiP^Cl^  is  dissolved  out 
(from  PCljN  .HJ  by  ether  (Gladstone  a.  Holmes, 
C.  J.  17,  225'). 

Properties. — Hard,  lustrous,  trimetric,  crys- 
tals ;  sol.  alcohol,  ether,  or  CHCl, ;  insoluble  in 
water,  but  slowly  decomposed  (G.  a.  H. ;  W.). 
Gives  off  white  fumes  when  heated  in  air  ;  may 
be  sublimed  in  H  or  H^S.  Solution  in  alcohol 
slowly  decomposes,  also  that  in  ether  if  a  trace 
!  of  water  is  present  (even  in  absence  of  water, 
according  to  Wichelhaus).  Is  not  acted  on  by  I 
(G.)  ;  nor  by  hot  H,SO^Aq,  HClAq,  or  HXO.Aq 
(Wohler  a.  Liebig) ;  decomposed  by  hot  fuming 
HNO3  (G.). 

Reactions. —  1.  Water  forms  pyrophospho- 
diamic  acid  (P,N._,H|jOe)  and  HCl,  according  to 
G.  a.  H.  ;  but  W.  says  the  products  are  many  and 
complicated. — 2.  Ammonia  or piotasli decomposes 
NaPjClg  in  alcoholic  solution,  the  reaction  being 
similar  to  that  of  water  (G.  a.  H.). — 3.  Ammonia 
gas  passed  over  melted  N.jPjClg  forms  phospham 
«PN(NH),  and  HCl  (Couldridge,  C.  J.  53,  398).-- 
4.  Heated  withafuh'^ie,  P.,N3(NHC  H^),^  is  formed 
(Hofmann,  B.  17,  1909 ;  Couldridge,  I'.c.) ;  ortho- 
toluidine,  and  ■phenylhijdrazine  produce  similar 
reactions  (C,  I.e.). — 5.  Nascetd  hydrogen  forms 
PH3  (W.,  I.e.). — 6.  Heated  with  copper  oxide, 
'S.O,  and  N  are  evolved. — 7.  Passed  over  red-hot 
iron,  N  is  evolved  and  reCl3  and  Fe  phosi^hide 
remain  (W.  a.  L.). 

Nitrogen,  selenide  of  (?NSe).  Espenschied 
{A.  113,  101)  passed  NH3,  diluted  with  H,  over 
well-cooled  SeClj,  shook  the  product  with  water, 
and  washed  the  ppd.  mixture  of  Se  and  N  selen- 
ide with  CS2  (to  extract  Se) ;  he  thus  obtained 
an  orange-yellow  powder,  which  was  extremely 
explosive  and  very  dangerous  to  handle.  Analyses 
pointed  to  the  formula  NSe,  but  E.  supposed 
that  the  substance  probably  contained  H  liesides 
N  and  Se.  For  details  of  preparation  and  proper- 
ties V.  Espenschied  (I.e.). 

Nitrogen,  silicide  of,  v.  Silicon  nitride,  in 
vol.  iv. 

Nitrogen,  sulphide  of,  wNS.  Mol.  w.  un- 
known.   S.G.  2-1106  at  15°  (Michaelis,  Z.  [2] 

0,  460) ;  2-22  at  15°  (Berthelot,  A.  Ch.  [5]  27, 
202).  Sublimes  at  135°;  melts  at  l.:8°,  and 
decomposes  with  slight  explosions  at  160°  (M., 

1.  e.;  at  207° according  toB.,  I.e.).  Berthelot  {I.e.) 
gives  [N,S]  = —  31,900.  N  sulphide  was  prepared, 
but  not  pure,  by  Soubeiran  (.4.  Gh.  [2]  67,  71) ; 
Fordos  and  G61is  obtained  it  approximately  pure 
(A.  Ch.  [3]  32,  385);  it  has  been  examined 
further  by  Michaelis  {Z.  [2]  6,  400),  and  Demar- 
<;ay  (C.  R.  91,  854,  1066  ;  92,  726).  N  sulphide 
easily  explodes  when  rubbed  or  struck  with  a 
hammer. 

Preparation. — 1.  SCI,  or  S^Clj  is  dissolved  in 
8-10  vols.  CS,,  and  dry  NH,  is  passed  in  ;  the 
liquid  darkens  in  colour,  and  a  cochineal-red  pp. 
is  produced,  which  dissolves  after  a  time  and  a 
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'brown  powder  is  ppcl.;  passage  of  NIIj  is  con- 
tinued until  tlie  brown  pp.  dissolves,  and  the 
liquid  becomes  orange-yellow  with  a  few  nearly 
colourless  flocks  of  NH,C1  floating  in  it  (addition 
of  more  NH,,  decomposes  the  NS  in  solution)  ; 
the  lii]uid  is  filtered  and  allowed  to  evaporate, 
when  orange-red  NS  separates;  the  NS  is  col- 
lected and  washed  with  C  ■^„,  to  remove  traces 
of  S.  Omitting  intermediate  products,  the 
reaction  may  be  represented  approximately  as 
8Na,-f  3SCl,  =  2NS-f  S-hGNH,C1  (F.  a.  G.).— 2. 
SOCI,_,  is  surrounded  by  cold  water,  and  Nflj  is 
passed  into  it ;  after  a  time  the  cold  water  is 
removed,  the  solid  mass  is  mixed  by  a  glass  rod, 
and  NKj  is  passed  over  it  as  long  as  absorption 
continues  ;  the  nearly  white  mass  thus  obtained 
is  treated  with  CS.^,  and  the  solution  on  evapora- 
tion deposits  NS ;  the  insol.  in  CS.,  consists  of 
NH,C1,  (NHj),S03,  and  polythionates  of  NH< 
(Miehaelis). 

Properties. —  Orange-red,  rhombic  (or  ?  tri- 
clinic)  crystals,  with  a  faint  odour,  which  be- 
comes more  marked  at  c.  120';  the  vapour 
rapidly  attacks  the  mucous  membrane  of  the 
nose  and  eyes;  detonates  at  c.  IGO';  explodes 
violently  when  rubbed  or  struck  by  a  hammer  ; 
adheres  strongly  to  glass  or  paper  when  rubbed 
thereon ;  is  electric.  Insol.  in,  but  slowly  de- 
composed by,  water;  slightly  sol.  alcohol,  ether, 
turpentine;  CS„  is  the  best  solvent,  this  solution 
slowly  decomposes. 

Reactions. — 1.  Water  slowly  decomposes  NS, 
formingNH3Aq,(NH,),S.,0,Aq,and(NH,).,S,0.,Aq. 

2.  Potos/i forms  NH3, fcS,,0.,Aq,and  K.sbjAq.— 

3.  Hydrogen  chloride  produces  NH^Cl,  chlor- 
ides of  S,  and  probably  a  compound  of  NS  with 
SCI... — 4.  Chlorine  reacts  on  NS  in  CHCl.j  with 
formation  of  a  compound  of  S  chloride  and  NS  ; 
Demarvay  (C.  li.  91,  854)  gives  the  formula 
SNCl  to  the  product,  and  says  that  addition  of 
NS  to  this  produces  (SN),C1. — 5.  A  large  excess 
of  sulphur  chloride  reacting  on  NS  in  CHCl^ 
produces  a  compound  of  S,  N,  and  CI,  to  which 
Uemar(;ay  (C.  li.  91,  1066)  assigns  the  formu'a 
S.NjCl.— 0.  Nitric  acid  forms  S^N.NO,;  and  sul- 
phuric  acid  produces  HCl  and  S^NjIISOj  (I).,  I.e. ; 
also  C.  E.  92,  726). 

Combinations. — With  sulphur  dichloride  to 
form  several  compounds,  especially  2NS.SGla, 
4NS.SCI,,  and  6NS.SCL  (Miehaelis). 

Nitrogen,  sulphochloride  of. 
NS..C1(  =  N.S.,.SC1.,).  According  to  Soubeiran 
(.1.  Ch.  C7,  87,  101),  this  substance  is  formed  by 
heating,  in  a  sealed  tube  at  100°,  the  compound 
2NH.,.SClo,  which  is  obtained  by  passing  a  slow 
stream  of  NH3  into  SCI...  NS.^Cl  is  a  citron- 
yellow  solid  ;  decomposed  by  heat  to  N,  S,  and 
SXlj ;  decomposed  by  water  to  NH,C1  and 
ILSoOj.  NSXl  is  also  said  to  be  formed  by 
passing  COj  into  a  hot  solution  of  NS  in  S  .Cl., 
(S.,  Lc).  M.  M.  P.  M. 


NITROGEN  GROUP  OF  ELEMENTS.  Nitro- 
gcn,  i^hospliorus,  vanadium,  arsenic,  niobium, 
antimony,  didymium,  erbium,  tantalum,  bis- 
muth. Of  these  ten  elements,  N,  As,  Sb,  and 
Bi  are  found  uncombincd  ;  the  others  occur  only 
in  combination.  N  is  found  in  vast  quantities 
in  the  air  ;  compounds  of  N  and  also  of  P  occur 
in  large  quantities  in  rocks  and  in  animal  and 
vegetable  matter.  Compounds  of  As,  Sb,  and 
Bi  are  widely  distributed  in  minerals,  but  no  very 
large  quantities  are  found.  Compounds  of  V  are 
found  widely  spread  about,  but  they  occur  only 
in  comparatively  small  quantities.  The  com- 
pounds of  Nb,  Di,  Er,  and  Ta  have  been  found 
in  but  a  few  minerals ;  these  four  bodies  are 
classed  among  the  rare  elements.  Sb  has  been 
known  as  a  metal  from  about  the  end  of  the 
fifteenth  century,  and  Bi  from  the  sixteentli  cen- 
tury ;  P  was  prepared  in  1009,  As  in  1694,  and  N 
in  1772 ;  V  was  obtained  by  lloscoe  in  1807,  in- 
vestigations on  this  element  having  been  carried 
on  from  the  beginning  of  this  century ;  Di  was 
isolated  in  1842 ;  Nb  and  Ta  were  obtained 
nearly  pure  in  1864,  after  a  long  series  of  inves- 
tigations conducted  by  different  chemists  from 
1801  onwards ;  researches  on  Er  have  been 
carried  on  since  1788  to  the  present  day,  but  the 
element  has  not  yet  been  isolated.  Within 
recent  years  great  doubt  has  been  cast  on  the 
elementary  character  of  Di,  and  although  the  in- 
vestigation of  Er  is  yet  far  from  complete  it  is 
very  probable  that  the  substance  known  by  this 
name  is  not  a  simple  body.  Of  the  names  given 
to  the  ten  elements.  As  is  derived  from  the  name 
by  which  the  chief  ore  of  this  metal  was  known 
in  ancient  times  ;  N,  P,  and  Di  express  character- 
istic properties  of  the  elements  ;  Er  is  derived 
from  the  locality  where  the  minerals  were  found 
from  which  the  compounds  of  this  element  have 
been  prepared ;  V,  Nb,  and  Ta  are  taken  from 
mythological  personages  ;  and  the  origins  of  the 
names  Bi  and  Sb  are  not  known  with  certainty. 

N  is  obtained  from  air  by  removing  the  0  by 
hot  Cu,  or  other  deoxidiser  ;  P  is  prepared  by 
heating  Ca  phosphate  with  SiO.,to  combine  with 
the  Ca,  and  C  to  remove  the  0  ;  As,  Sb,  and  Bi 
are  prepared  by  removing  0  from  the  oxides  by 
C  ;  V  and  Nb  by  reducing  the  chlorides  at  a  high 
temperature  by  H,  and  Di  by  reducing  the 
chloride  by  Na  or  K  ;  to  obtain  Ta,  the  compound 
Na„TaFj  is  reduced  by  Na ;  Er  has  not  yet  been 
isolated.  N  is  a  gas  at  ordinary  temperatures, 
but  has  been  liquefied  at  a  very  low  temperature 
under  great  pressure  ;  P  is  a  soft  solid  with  a  low 
melting-point  and  not  high  S.G. ;  the  other  ele- 
ments are  hard,  lustrous,  and  metal-like;  none 
has  a  very  high  S.G.,  Ta  =  11  (?)  is  the  heaviest ; 
and  all  melt  at  or  below  a  full  red  heat  (M.P.  of 
V,  Nb,  and  Ta,  not  determined ;  Er  not  isolated). 
The  following  table  presents  some  of  the  chief 
properties  of  the  ten  elements : — 


NiTROGEX 

Vaxadtom 

Niobium 

DiDTMnTM 

Tantalum 

Atomic  iccights 

14-01 

51-2 

94 

144 

182 

One  or  more  compound  of  each  element,  except  Di,  has  been  gasified  ;  specific 
heat  of  Di  only  has  been  determined  directly.    Mol.  w.  of  N  =  At.  w.  x2; 
mol,  w.  of  none  of  the  others  known. 

Melting -points 

- 

690''- 700° 
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Siiecific 

gravities 
(approx.) 
Specific  heats 
Atomic  iceight 
Spec.  grav. 
(approx.) 
Occurrence  and 
jyrcpiaration 


Physical 

2}ropertics 


Chemical 

properties 


KlTnOGEN 


Vanadium 


(liquid)  -885 


15-8 

In  large  quan- 
tity in  air. 
Many  com- 
pounds, espe- 
cially nitrates 
and  NHj  com- 
pounds, are 
widely  distri- 
buted in  large 
quantities. 
Prepared  by 
removing  0 
from  air. 


Colourless, 
tasteless, 
odourless  gas ; 
liquefied  at 
very  low  temp, 
and  great  pres- 
sure, liquid 
boils  at  c. 
-195° 

Combines 
slowly  with  O 
underinfluence 
of  electric  dis- 
charge; also  to 
a  small  extent 
with  H.  At 
high  temp, 
combines  with 
B,  Cr,  Mg,  Si, 
and  V ;  and 
perhaps  also 
with  Al,  Fe, 
and  Zn.  Com- 
pounds exhibit 
most  diverse 
chem.  proper- 
ties ;  oxides 
are  generally 
acidic  ;  one 
hydride  is 
strongly  alka- 
line, another  is 
acidic.  Never 
replaces  H  of 
acids  to  form 
salts.  Forms 
the  oxychlor- 
ideNOCl.  An 
allotroi)ic  form 
perhaps  exists, 
proof  is  not 
satisfactory. 
Atom  is  tri- 
valent  in  NH,. 


5-5 


91 

Vanadates  of 
Pb,  Ca,Bi,  &c. 
occur  as  com- 
paratively rare 
minerals. 
Small  quanti- 
ties of  V  com- 
pounds are 
very  widely 
distributed. 
Prejjared  by 
long-continued 
heating  VCLj 
in  H. 


Niobium 


13-4 

Niobates  occur 
in  a  few  rare 
minerals.  Pre- 
pared by  re- 
peatedly heat- 
ing NbCl^  in 
H. 


DiDYMIUM 


Grey,  lustrous  Steel  grey,  lus- 


crystalline 
powder. 


trous  solid. 


Burns  in  air  to 
VjO,  then  to 
and 

finally  to  V^O^. 
Burns  in  CI  to 
VCl^.  Com- 
bines with  N 
to  form  VN. 
Dissolved  by 
cone.  H-SO^ 
and  HNO3 ; 
forms  vana- 
dates with  mol- 
ten alkalis. 
Some  oxides 
are  basic,  e.g. 
V.^O-i ;  others 
are  basic  and 
acidic, c.jr.VjOj 
which  forms 
salts  with  acids 
and  also  with 
alkalis.  Ee- 
acts  both  as  a 
metal  and  a 
non  -  metal. 
Forms  oxy- 
chlorides 
VOCI3,  VOCL, 
and  VOCi. 
Does  not  form 
a  hydride. 
Atom  is  tetra- 
valent  in  VCl^, 
perhaps  triva- 
Icnt  in  VOCL. 


Burns  in  air  to 
Nb.Oj.  Com- 
bines with  CI 
toNbClj.  Sol. 
inconc.H.iSOj, 
not  in  HNO3 
or  HClAq. 
Nb.Ps  forms 
niobates  with 
basic  oxides ; 
also  dissolves 
inH,SO„  but 
no  definite 
salts  isolated. 
No  hydride 
known  with 
certainty,  but 
there  are  in- 
dications of  ex- 
istence of  hy- 
dride. Forms 
a  nitride.  Oxy- 
chloride  is 
NbOClj.  Com- 
pounds  formed 
by  replacing  H 
of  acids  by  Nb 
not  yet  iso- 
lated, but  pro- 
bably exist. 
NbFj  and 
NbOFs  form 
many  double 
salts.  Atom 
pentavalent  in 
NbCL. 


C-5 

•045C3 

22-1 

Silicate  of  Di  is 
found  in  seve- 
ral rare  mine- 
rals. Prejiared 
by  heating 
DiCl^  with  K  ; 
or  by  electro- 
lysing molten 
DiCl^. 


mite  solid, 
with  slightly 
yellow  tinge  ; 
hard,  ductile. 


Burns  in  air  to 
Di,03.  Di,0, 
exists  and  acts 
as  a  peroxide. 
Di.^Oj  is  basic, 
easily  sol.  di- 
lute acids.  De- 
composes cold 
water  slowly, 
and  hot  water 
rapidly.  Di  is 
almost  cer- 
tainly a  mix- 
ture or  com- 
pound of  two 
or  more  ele- 
ments. DiOCl 
is  isolated.  No 
hydride.  No 
compounds 
gasified. 


Tantalum 


11 


IG-G  (?) 

Tantalates 
occur  with  nio- 
bates in  a  few 
rare  minerals. 
Prepared  by 
heating 
K.TaF,  with 
K,  or  Na,TaF, 
with  Na. 


Grey,  lustrous, 
solid;  not  ob- 
tained free 
from  impuri- 
ties. 


Burns  in  air  to 
Ta.A.  Com- 
bines with  CI 
to  form  TaClj. 
Ta^Oj  forms 
tantalates  with 
alkalis ;  seems 
to  have  no  basic 
properties.  Sol. 
only  in  HFAq, 
and  H.^SOj  + 
Hl'^Aq.  Forms 
a  nitride.  No 
hydride  known. 
No  oxychlor- 
ides  isolated. 
Atom  penta- 
valent in  TaCL. 
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Atomic  weights 
Molecular 

weights 


Melting-points 

(approx.) 
Specific 

gravities 
(approx.) 
Specific  heats 
Atomic  weight 
Spec.  grav. 

Occurrence  and 
Reparation 


Physical 

pi'opcriies 


Chemical 

properties 


riiosriioRus 


30-96 
Cl-92  and  123-84 


A  Its  EX  10 


74-9 
149-6  and  299-G 


Antimony 


120 


240 


ElUilUM 


106 


Bismuth 


208 

(?)  208  or(?)41C 


(?)  120  (? 

Compounds  of  all  these  elements,  except  Er,  have  been  gasified  ;  and  S.H.  of 
each,  except  Er,  has  been  determined  directly. 

600"  (under 

425° 


45° 
1-9 
•202 

lG-3 

Many  phos- 
phates occur  in 
large  quanti- 
ties and  widely 
distributed  in 
rocks  and 
waters,  also  in 
bones  and 
plants.  Com- 
pounds of  P 
with  C,  N,  and 
O,  are  found 
in  nerve  and 
brain  matter. 
Prriiared  by 
heating 
Ca,(PO,).,  with 
SiO,  and  C. 

Soft,  wax-like, 
crystalline  so- 
lid ;  also  a  red 
amorphous 
solid.  Non-con- 
ductor of  elec- 
tricity. 

Burns  in  air  to 
P  .O.,  and  P.p.. 
Combines  di- 
rectly with  CI, 
Br,  and  I,  to 
form  PXt  and 
PXj.  Oxidised 
by  HNO3  to 
H.PO,.  Oxides 
are  anhydrides; 
several  oxy- 
acids  known. 
Does  not  form 
salts  by  re- 
placing H  of 
acids.  Hydride 
PHj  resembles 
NHj,  but  is 
less  alkaline. 
Exists  in 
two  allotropic 
forms.  Atom 
trivalent  and 
pentavalent  in 
gaseous  mole- 
cules. 


pressure) 
5-7 
•083 

13-2 

Is  found  native 
in  small  quan- 
tity ;  com- 
pounds with  S 
and  other  ele- 
ments are 
widely  distri- 
buted, but  are 
not  found  in 
very  large 
quantities. 
Prepared  by 
reducing  As^j 
by  C. 


Grey,  hard, 
brittle,  crystal- 
line, solid  ; 
also  as  a  black 
amorphous 
powder.  Fair 
conductor  of 
electricity. 

Burns  in  air  to 

As-A;  As.,05 

also  known. 
Combines  di- 
rectly with  CI, 
Br,  and  I,  to 
form  AsXj. 
Oxidised  by 
HNO3  to 
H.AsO^.  Ox- 
ides are  acidic, 
and  As^.,  is 
also  feebly 
basic.  Does 
not  form 
salts  by  repla- 
cing H  of  acids. 
Hydride  AsH, 
is  scarcely  if 
at  all  alkahne. 
Exists  in  two 
allotropic 
forms.  Atom 
trivalent  in 
gaseous  mole- 
cules. 


C-7 
•053 
18 

Sb  found  native 
in  small  quan- 
tity ;  Sb.,S, 
occurs  in 
comparatively 
small  quanti- 
ties, fairly 
widely  distri- 
buted ;  other 
compounds 
also  occur  spa- 
ringly. Pre- 
pared by  re 
ducing  yb.Oa 
by  G. 


White,  lustrous, 
brittle,  very 
crystalline, 
solid.  Fair 
conductor  of 
electricity. 


Burns  in  air  to 
Sb.O^;  Sb_0.. 
also  known. 
Combines  di- 
rectly with  CI, 
Br,  and  I,  to 
form  SbX,  and 
SbXj.  Oxidised 
by  HNO3  to 
SbjOj  and 
Sb.,0,.a;H.p. 
Oxides  are 
acidic  and 
basic.  Forms 
a  few  salts  by 
replacing  H  of 
acids.  Decom- 
poses steam, 
evolving  H. 
Hydride  SbH, 
is  not  alkaline. 
Atom  trivalent 
in  gaseous 
molecules. 


As  silicate  in  a 
few  rare  mine- 
rals. Er  has 
not  yet  been 
isolated. 


Not  isolated. 


270' 
9-3 
•0308 
20-5 

Bi  found  native ; 
chief  com- 
pounds are 
Bi.,S3andBi,0„ 
not  found  in 
any  large  quan- 
tities, but  fairly 
widely  distri- 
buted. Pre- 
pared by  redu- 
cingBi^Oj  byC. 


Reactions  of  Er 
not  known,  as 
the  metal  has 
not  yet  been 
isolated.  Very 
probably  Er  is 
a  mixture  or 
compound  of 
two  or  more 
elements. 
Er.jO.,  is  basic, 
no  acidic  ox- 
ide known.  No 
hydride  known. 
No  compound 
yet  gasified. 


White,  -with 
slightlyreddish 
tinge  ;  brittle, 
crystalline,  not 
good  conductor 
of  electricity. 


Burns  in  air  to 
form  Bi.,0., ; 
Bi.Oj  also 
known.  Com- 
bines directly 
with  CI, Br,  and 
I,  to  formBiX.,. 
Oxidised  by 
HNO.,  to 
BiaNOj.  Oxides 
are  basic;  Bi.,Oj 
acts  as  a  basic 
peroxide  with 
perhaps  very 
ioeble  acidic 
properties. 
Many  salts 
formed  by  re- 
placing H  of 
acids  by  Bi. 
Decomposes 
steam, evolving 
H.  No  hydride 
isolated.  Atom 
trivalent  in 
gaseous  mole- 
cules. 
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Ccnernl  formuhv  and  characters  of  cliief 
compounds.  MH,, ;  M  =  N,  P,  As.  Sb.  U.fi, ;  M 
any  element  of  the  group  except  Nb  and  Ta. 
M,Oj ;  M  =  N,  P,  V,  Nb,  Sb,  Ta,  Bi.  M,Oj ;  M  = 
any  of  the  elements  except  Er.  BL.Sj ;  M  = 
P,  V,  As,  Sb,  Di,  Bi.  M,S,;  M  =  P,  V,  As,  Sb; 
some  other  sulphides  known,  e.g.  NS,  VS,  TaS, ; 
no  sulphide  of  Nb  or  Er  isolated.  MCl^ ;  M  = 
any  of  the  elements  except  Er  and  Ta.  MClj ; 
BI  =  P,  Nb,  Sb,  Ta  ;  some  other  haloid  compounds 
exist,  e.g.  PJ^,  VCl^ ;  no  haloid  compounds  of  Er 
isolated  with  certainty.  HMO,,  H.,MO„  HjMO^, 
HjM^O; ;  most  of  these  acids  exist  for  M  =  N,  P, 
V,  As,  Sb;  acids  containing  Nb  and  Ta  also 
known ;  no  acids  of  Di,  Er,  or  Bi  isolated. 
M^SSO,,  Ac;  M  =  Di,  Er,  Bi.  VO(SOj), 
( V0.,).,(S0,)3,  &c.    AsjOj.xSO^ ;  Sb  Oa.arSOj,  Ac. 

The  hydrides  NHj,  PH.„  AsH„  and  SbH, 
show  a  gradation  of  properties,  from  the  strongly 
alkaline  NH,  to  the  neutral  AsH.,  and  SbH., ; 
NH3  combines  readily  with  acids,  PHj  only  with 
such  strong  acids  as  HI  or  HCl ;  ASH3  and 
SbHj  do  not  combine  with  acids.  AsH.,  and 
SbH,  are  easily  decomposed  by  heat,  while  NH^ 
and  PHj  are  stable  in  this  respect.  The  hy- 
drides are  all  oxidised  by  mixing  with  0  and 
heating,  NH3  being  the  most  difficult  to  change 
in  this  way.  A  hydride  of  Nb  (?  NbH)  probably 
exists.  N  forms  also  the  hydrides  NjH  and 
N.H4;  the  former  is  a  fairly  strong  acid,  the 
latter  is  basic.  Besides  PH3,  two  hydrides  of 
P,  viz.  P,H,  and  P.,H.,  exist. 

Eegarded  broadly,  the  oxides  may  be  divide  J 
into  three  classes :  (l)acidic  oiifZcs, those  of  N  and 
P  ;  (2)  basic,  those  of  Di,Er,  andBi ;  {S)  acidic  and 
basic,  those  of  V,  As,  and  Sb — acidic  and  ?  basic, 
oxides  of  Nb  and  Ta.  The  distinctly  acidic 
oxides  of  N  areN^OjjNO.,,  and  N.,Oj ;  with  water 
N.,03  forms  HNO,.Aq,  and  N.^O^  forms  HN03Aq, 
but  NO,  produces  both  HNO,  and  HNO3 ;  N.O 
may  be  called  the  anhydride  of  H.,N202,  inasmuch 
as  it  is  formed  by  heating  H,N.^O„Aq,  but  the 
acid  has  not  been  obtained  from  N,0.  NO  can 
hardly  be  classed  as  acidic  or  basic ;  there  are 
compounds  in  which  NO  may  be  regarded  as 
playing  the  part  of  the  more  positive  radicle, 
e.g.  NOCl  and  NO.H.SOj,  and  there  are  others 
in  which  NO  seems  to  form  the  negative  radicle, 
e.g.  (NO),H.,,  and  perhaps  NO.OH.  P,03  and 
P.jOj  react  with  water  to  form  HjPOjAq  and 
HjPOjAq  respectively  ;  P^O^  forms  both  of  these 
acids.  The  oxides  M^Oj,  where  M  =  Di,  Er,  or 
Bi,  react  with  acids  to  form  salts  M,>.3X  (X=  SOj, 
2NO3,  &c.) ;  Bi.Oj  forms  salts  Bi,.3X  and  evolves 
O,  this  oxide  probably  forms  bismuthates — 
Bi.jO-.a'M.^O — when  fused  with  large  excess  of 
alkalis,  but  these  bimuthates  cannot  be  isolated. 
y  fis  probably  forms  salts  with  acids  ;  the  com- 
pound V.,0..(SO ,)  ,..tH,,0  has  been  isolated.  V,0.| 
^vith  strong  acids  forms  salts  xY.fl^.yA.  (A  = 
acidic  oxide,  SO3,  &c.),  and  with  alkalis  it  pro- 
duces salts  of  the  type  xY.,0 ^.yM.fi.  Y.JO^  reacts 
with  alkalis  to  produce  vanadates  x\„0^.y'M.,0 ; 
it  also  combines  with  several  anhydrides  to  form 
salts  xY.flr^.yA  (A  =  acidic  oxide,  P/)5,  SO3,  &c.) ; 
the  acids  HVO.,  and  HjV^O,  have  been  isolated. 
As  .O.,  does  not  form  an  acid  with  water,  but  with 
IvOHAq  it  produces  KAsO^;  As^O^  with  water 
2  4 

Even  scries    N  =  14  V=ol  Nb 

3  5 

Odd  series  P  =  31  As  =  75 


forms  HjAsOj.  As^O,  combines  with  a  few  an- 
hydrides of  strong  acids  to  form  such  compounds 
as  xXs.fi,,.7jS0,,.  Neither  Sb.^Oa  nor  Sb,0^  forms 
an  acid  with  water;  a  few  unstable  salts  Sb  0,.M  O 
have  been  isolated  ;  three  weakly  acidic  hydrates- 
of  Sh,0^  are  known,  from  each  of  which  salts  are 
derived.  With  acidic  oxides  Sb  O,  combines  to 
form  xShfi.j.yA  (A  =  acidic  oxide,  SO3,  &c.),  some 
of  these  compounds  are  fairly  well-defined  salts, 
e.g.  SbjO^.SSOj.  The  oxides  Nb.O,  and  Ta.O^ 
form  salts  when  fused  with  alkalis,  a-M.Oj.T/M^O ; 
these  oxides  dissolve  in  some  strong  acids, 
probably  with  formation  of  salts,  although  none 
has  yet  been  isolated. 

The  oxyacids  of  the  nitrogen  elements  are 
numerous;  oxyacids  of  all  except  Di,  Er,  and 
Bi  are  known.  The  table  on  p.  575  presents  the 
composition  of  the  most  marked  of  the  acids,  and 
the  relations  between  them,  their  corresponding 
oxides,  and  their  salts ;  the  symbol  Aq  added  to 
the  formula  of  an  acid  means  that  that  acid  is 
known  only  in  aqueous  solution;  M  here  stands 
for  a  monovalent  metal ;  KO  =  basic  oxide  gene- 
rally, including  M,,0,  MO,  M.O,. 

The  acids  of  N  and  P  possess  the  charac- 
teristics of  acids  much  more  fully  than  any  of 
the  other  oxyacids  of  the  N  elements.  HNO.,, 
HNO3 ;  HPO3,  H3P0„  H^P,0;,  H3PO3 ;  H.AsOj"; 
these  acids  are  produced  by  the  reaction  of  their 
cori'esponding  oxides  with  water — the  other  acids 
of  the  N  elements  are  not  obtained  directly  from 
their  oxides,  although  in  many  cases  the  oxides 
are  formed  by  heating  the  acids.  HNOjAq  is  a 
very  strong  acid,  about  equal  to  HClAq  ;  putting 
the  strength  or  affinity  of  HN03Aq  as  100,  that 
of  HjPOjAq  is  approximately  about  6,  and  that 
of  H3AsOjAq  about  4.  One  can  scarcely  give 
the  name  acid  to  the  hydrated  oxides  of  Nb  and 
Ta,  and  it  is  very  doubtful  whether  Sb^O-j.SH^O 
(  =  H3Sb03)  can  be  called  an  acid.  It  should  be 
remembered  that  the  oxides  of  Nb  and  Ta  have 
not  been  very  fully  examined. 

The  chief  haloid  compounds  of  the  nitro- 
gen elements  are  MX3  and  MX,;  no  haloid  com- 
pound of  Er  has  been  isolated  with  certainty  ; 
TaXj  is  not  known,  and  pentahaloid  compounds 
of  N,  V,  As,  Di,  and  Bi  have  not  yet  been  pre- 
pared. V  forms  VClj,  which  has  been  gasified 
unchanged.  Blost  of  the  haloid  compounds  are 
foi-med  by  the  direct  union  of  their  elements  ; 
they  are  decomposed  by  water,  forming  HXAq, 
and  oxyacids  or  hydrated  oxides  in  the  cases  of 
N,  P,  V,  As,  Nb,  and  Ta,  and  oxyha!oid  com- 
pounds in  the  cases  of  Di  (?  Er)  and  Bi ;  SbCI, 
gives  SbOCl  if  little  water  is  used,  but  Sb^O^Aq 
if  much  warm  water  is  employed. 

The  sulphides,  M.S^,  of  P,  V,  As,  and  Sb 
react  with  alkali  sulphides  to  form  alkali  thio- 
salts  ;  Di,S3  and  BuS^  show  no  acidic  properties ; 
Er  and  Nb  sulphides  have  not  been  isolated,  and 
the  sulphides  of  Ta  have  been  studied  but 
slightly;  NS  is  an  explosive  compound,  which 
forms  NH,  salts  of  thionic  acids  when  treated 
with  water  or  potash. 

The  nitrogen  elements  form  Group  V.  of  the 
elements  in  the  classification  based  on  the 
periodic  law.  This  group  is  composed  as 
follows : — 

6  8  10 

94  Di  =  144  Ta  =  182 

7  9  11 

Sb  =  120  Er  =  lCG  Bi  =  208 
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Acid 

Salts 

Corresponding 
oxido 

Rcniarks 

Nitrogen  : 

H.N.O.Aq 

M,N,02 

N.O 

Acid  not  formed  from  N  .O,  but 
N._,0  obtained  by  beatinj,' 
H.,N.,0,A(i,  and  by  action  of 
H,S6,,  on  M,N,0,Aq. 

HNOAq 

MNOj 

i 
i 

N,03 

Acid  obtained  by  dissolving 
N._.03  in  fair  quantity  of  cold 
water  ;  solution  slowly  decom- 
poses to  HNO.|Aq  and  NO. 
Doubtful  whether  HNO.Aq 
has  been  obtained  quite  free 
from  UNO,. 

ENOj 

MNO,;    also  M.NO^ ; 
and  many  basic  ni- 
trates   .tN,0,.!/HO  ; 
also  probably  a  few 
acid  salts 
MiN03.aN,05 

reacts  with  water  to  form 
HNO,Aq;  obtained  by 
removing  H.O  from  HNO^ 

by  r,o,. 

riiospliorus : 

n.H,rOj 

Nono 
M.ILPO^ 

Nono 

Acid  formed  by  adding  very 
cone.  HNO3  to  melted  N,0^, 
and  cooling. 

Acid  obtained  by  action  of  equi- 
valent quantity  of  iI._,SO,Aii 
on  Ba(H,,PO,,),,  which  is  pro- 
duced by  P  reacting  with 
BaOAq.  HjPO.,  decomposes 
by  heat  to  H^PO'j  and  PH,. 

iLro^ 

M.IirOj  and  ftLPOa 

None 

II.  J'O^ obtained  by  H.^Son  PhPO  j 
in  water  and  evaporation  in 
vacuo.  H^,PO.,Aq  fairly  stable  ; 
boiled  with  H.SO.Aq  forms 
H.PO.Aq  and  HJ'O^Aq. 

[n..H,p,o,i 

P,0,(?) 

Acid  unknown.  Na  salt  got  by 
heating  NaII,P0,,..5H,0  to 
100°;  Pb  salt  got  by  heating 
PbH,,(HP03).,  to  1-10°  in  vacuo. 

H,.nP03 

M,.HrO,  and  M.H.rOj 

Acid  obtained  by  slow  action  of 
cold  water  on  P.^0,;  decom- 
posed by  heat  to  ri;jPOj  and 
PH3. 

nro,;  n,Po.;  H^r.o, 

Vanadium: 

mo.,;  H^V.O, 

Arsenic : 

i\r.ro, ;  M,po„ 

M.HPO,,  MH.PO,; 
M,1\0„  M.H.P.b, 

MVO,;  M,V,0, ;  also 
salts  of  types     VO  , 
M,V^O„,M,V,0,p&c! 

MAsO^;  M3ASO3 

PA 

v,o, 

As^j 

Acids  obtained  by  action  of 
water  on  P^,0.,.  A  little  cold 
water  gives  HPO,;  cold  water 
and  P,0,  in  ratio  P.,0j:2Il  0 
give  H^P.,Oj ;  much  water 
gives  H,Pb,.  HjPOj  heated 
gives  H|P._,0,,  and  this  at 
higher  temperature  gives 
HPO.,.  P.Ps  is  not  obtained 
by  heating  the  acids. 

Acids  not  obtained  directly  from 
the  oxide  ;  but  V..Or  obtained 
by  heating  the  acids. 

As.p.,  in  water  does  not  form  an 
acid,  but  reacts  with  alkalis 
&c.  to  form  salts. 

HAsO, ;  H^AsO^; 

MAsO^;  MH.AsO,, 
M.TIAsO,,  MjAsO^; 
MjAs,0, 

As,0, 

HA-O,  obtained  by  action  of 
H  O  on  As,,0.;  HA-^O,  gives 
niAB..O;,  and  at  higher  tem- 
perature HAsO,  is  formed  ; 
on  heating  IIAsO,,  .\sO^  and 
H.,0  arc  produced. 
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NITROGEN  GROUP  OF  ELEMENTS. 


Acid 

Salts 

Corresponding 
oxide 

Niobium : 
xNhfiyyB-fl  (?  acids) 

a;Nb..05.2/EO ;  some  be- 
long to  types  MNb03 
and  MjNbjOj,  others 
are  more  complex 

Nb^Oj 

Antimony: 

H3Sb03(?  acid) 

MSbOg 

SbjOj 

M.,Sb,05 

(?MSb03.MSb02) 

?  Sb,0, 

HSbO,;  H3SbO,; 
H,Sb,0, 

MSbO, ;  M,Sb,0„ 
M^Sb^^O, 

Sb^O^ 

Tantalum : 

TaA-2H,0  (?acid) 

MTa03 ;  also  complex 
salts  of  general  form 
a;TaA-2/R0. 

TaPj 

Hydrates  of  Nb.Pj  are  known  ; 
but  salts  are  not  obtained  by 
reaction  of  these  with  alkalis, 
but  by  fusing  Nb.Oj  with 
alkalis  and  alkaline  car- 
bonates. 

HjSbOj  is  not  obtained  directly 
from  Sb.,03,  but  Sb-.O^is  formed 
by  heating  H.SbOj.  H.SbOs 
scarcely  exhibits  acidic  pro- 
perties. MSbO.,  are  few ; 
produced  by  dissolving  Sb^j 
in  alkalis. 

Said  to  be  formed  by  fusing 
Sb_,04  with  alkalis  and  alka- 
line carbonates. 

Acids  are  not  obtained  directly 
from  Sb.^Oj,  but  oxide  is  formed 
by  heating  the  acids.  H,SbO, 
gives  HSbO,  at  175°;  H.Sb.O, 
is  obtained  from  its  salts  ;  it 
is  easily  decomposed  to 
HSbO.,.  HSbO,  dissolves  in 
KOHAq,  but  does  not  form 
salts  thus  ;  MSbO,,  obtained 
by  fusing  Sb^O^  or  HSbOj  with 
alkalis  or  alkaline  carbonates. 
MjSb.O,  are  formed  by  action 
of  Ed  on  MSbOj. 

Acid  not  formed  directly  from 
oxide,  but  oxide  obtained  by 
heating  the  acid.  Salts  formed 
by  fusing  Ta.O,,  or  HjTa.O, 
with  basic  oxides. 


The  division  into  two  families  is  not  marked ; 
the  properties  of  the  members  of  the  group  vary 
gradually  from  N,  which  is  a  typical  non-metal, 
to  Bi,  which  is  distinctly  metallic.  The  pro- 
perties of  these  elements  and  their  compounds 
show  that  on  the  whole  V,  Nb,  and  Ta  form  a 
family;  As,  Sb,  and  Bi  another  family;  and  N 
and  P  a  third  family.  Di  and  Er  have  not  been 
much  examined,  and  it  is  very  probable  that 
neither  is  an  elementary  substance.  For  detailed 
descriptions  of  the  elements  and  their  chief  com- 
pounds, V.  Nitrogen,  Phosphoeus,  &c. 

M.  M.  P.  M. 

NITROGLYCERIN  v.  Gltceein. 

NITRO-HARMALINE  v.  Harualine. 

NITRO-HEMIPIC  ACID  v.  Hemipic  acid. 

NITRO-HEPTANE  (?)  CHi^NO,.  (193^- 
197°).  S.G.  i2  -937.  Occurs  among  the  pro- 
ducts of  the  action  of  HNO3  (S.G.  1-38)  on  light 
petroleum  oils  (9.5°-100°)  (Beilstein  a.  Kurbatofl, 
B.  13,  2029).    Oil,  sol.  warm  KOHAq. 

NITRO-HEPTYL-BENZENE  C,H,5.C,H,N0,. 
(178°  at  10  mm.).  Formed  by  nitration  (Auger, 
BI.  [2]  47,  50).    Heavy  straw-coloured  oil. 

DI-NITRO-HEPTYLENE  C,H,j(NO,)„.  [182']. 
From  heptinene  and  HNO,  (S.G.  1-3)  (Morris, 
G.  J.  41,  175).  Tables  (from  alcohol).  Sol. 
alcohol,  ether,  and  benzene,  volatile  with  steam. 


NITRO-HEXADECYL-BENZENE 

C,H^(C,„H33)NO,.  Nitro-cctyl-benzene.  [c.  36°]. 
Formed  by  nitration  of  cetyl-benzene  (Krafft,  B. 
19,  2984). 

NITR0-2)-HEXADEC  YL-TOLUEN  E 
C,H3(N0,)Me.C,sH33.   [40°].  Obtained  by  nitra- 
tion of  hexadecyl-toluene  (Krafft  a.  Gottig,  B. 
21,  3182). 

DI-NITRO-HEXANE  C,H„.CH(N02)„.  Ob- 
tained from  hexyl  methyl  ketone  and  HNO, 
(Chancel,  C.  R.  94,  399).  Heavy  oil.  Yields 
M-hexoic  acid  on  reduction.— KC^HiiNjOj :  yellow 
plates  (from  hot  water). — AgA'. 

Tetra-nitro-hexane  C„H|o(N02)j.  Crystals, 
obtained  by  passing  NO.,  into  an  ethereal  solu- 
tion of  diallyl  at  0°  (Henry,  B.  2,  279). 

NITRO-HEXOIC  ACID  C,H,,NO^.  [112°]. 
Formed  by  reducing  di-nitro-hexoic  acid  in  alco- 
holic solution  by  sodium-amalgam  (Kullhem,  A. 
167,  45;  Kachler,  A.  191,  159).  Four-sided 
prisms,  v.  sol.  water  and  alcohol.  With  tin  and 
HClAq  it  yields  methyl  isopropyl  ketone,  hy- 
droxylamine,  and  LiO,.  On  adding  H.SOj  to  a 
solution  of  the  K  salt  mixed  with  KNO.^,  there 
is  produced  a  blue  colour,  which  can  be  taken  up 
by  ether.— NaA'  3aq.— BaA'2  3aq.— BaC.HgNO^. 
-AgA'. 

Di-nitro-hexoic  acid  C^HjoN^O,.  [215°]. 
Formed  by  boiling  camphor  with  HNO3  (Kull- 
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Tiem,  A.  163,  231 ;  Kachlcr,  A.  191, 141).  Plates 
(from  water). — NH^A'. — NaA'4aq. — CaA'.^  3aq  : 
slo'iidcr  needles. — BaA'.,  Sacj.  — BaA'.,  3aq. —  AgA'. 
J''ormerly  supposed  to  be  C.H|,_,N,p„,  v.  Di-niiro- 
h'ptiyic  acid,  under  Cajiwioe,  vol.  i.  p.  G72. 

NITKOHEXYLENE  C,  H,,NO..  (?).  (210°- 
21.''.  ).  A  product  of  the  action  of  HNO,  (S.G. 
1-:M)  on  tlie  fraction  DO'^-lOO'  of  the  petroleum 
of  Baku  (lieilstein  a.  Kurbatoff,  B.  13,  1820). 

w-NITRO-HIPPURIC  ACID  C„H,N.,05  i.e. 
C  H,(NO,,).CO.NH.CH,..CO.,H.  [102"].'  S. '36  at 
2r.  Formed  by  the  action  of  HNO,  and  H.SO, 
on  hippuric  acid  ;  and  occurs  in  dogs'  urine  after 
administration  of  jrt-nitro-benzoic  acid  (Berta- 
gnini,  A.  78,  100  ;  Schwanert,  A.  112,  G9  ;  Con- 
rad, J.  ^jr.  [2]  15,  254).  Needles.  Split  up  by 
IICIAq  into  glycocoll  and  ?«-nitro-benzoic  acid. 
CaA'.,  3aq.  —  BaA'j. — CuA'j  5aq.  —  ZnA'.^  Gaq.  — 
rbA';.5aq.-AgA'. 

;)-Nitro-hippuric  acid  CjH^N.^Oj.  [129°]. 
Occurs  in  urine  after  a  dose  of  p-nitro-toluene 
(.lalTe,  B.  7,  1073).  Orange  prisms  (from  alco- 
hol).—BaA'^  4aq. — AgA':  long  needles. — Urea 
salt  HA'CON,H,.  [180°].  Occurs  in  dogs' 
urine  after  a  dose  of  p-nitro-benzoie  aldehyde 
(Siebcr  a.  Smirnoff,  M.  8,  90).    Pearly  plates. 

NITEO-HYDANTOIN  CJI^N^O,  i.e. 

^^^^^CaCH^NO)^-  [170°].  Formed  from 
hvdantoin  and  HNO3  (Franchimont  a.  Klobbie, 
ill.  T.  C.  7,  12). 

DI-^j-NITRO-HYDHOBENZOlN. 

Acetyl  derivative 
C„H,(NO,).CH(OAc).CH(OAc).C„H,NO,.  [340°]. 
From  the  dibromide  of  di-2)-nitro-di-phenyl- 
cthylcne  and  alcoholic  KOAc  (Elbs  a.  Bauer, 
J.  2^r.  [2]  34,  34li).  Small  yellow  crystals,  m.  sol. 
alcohol,  ctlicr,  and  glacial  IIOAc. 

NITROHYDROCHLORIC  ACID  v.  Chlor- 
nYDiiic  ACID,  Reactions^  No.  17,  vol.  ii.  p.  8. 

NITRO-HYDROCINNAMIC  ACID  v.  Nitro- 
iS-rnKNYL-riiorioN'ic  acid. 

DI-NITRO-HYDRO-^)-COUMARIC    ACID  v. 

Dl-NIT  III  I -;i-ii\V-/3-l'IIF.N'YL- PIMP  IONIC  ACID. 

NITR0-HYDR0.4/-CUM0(iUIN0NEC„H,,NO, 
i.c.  C„Me,(N0,)(0H)2.  [10(j"J.  Formed  from 
nitro-ij'-cumoquinone  and  SO.^  (Nef,  A.  237,  18). 
Yellow  needles  (from  ether). 

NITRO-HYDRO-(0)-NAPHTHOftUINONE 
C,„H.N0,i.p.C|„H-(N0,)(0H),.  [159-5°].  Formed 
from  nitro-(i8)-naphthoquinone  and  SO.,  (Zaert- 
ling,  B.  23,  177  ;  cf.  Groves,  C.  J.  45,  299).  Red 
needles,  sol.  boiling  water. 

NITRO-HYDROQUINONE.  Mono -methyl 
ether  C,.H,,(NO..)(OMe)(OH).  [83°].  Formed 
from  HNO^and  C„H,(OMe)(OH)  in  ether  (Wesel- 
sky  a.  Benedikt,  M.  2,  369).    Orange  needles. 

Di-methyl  ether  C,H,(NO.,)(OMe).,.  [71°]. 
Formed  from  ■c,.H,(OMe).,' and  cold  dilute  (1:10) 
HNO,,  (Habermann,  B.  il,  1034;  Mtihlhiiuser, 
A.  207,  253).    Felted  needles. 

Mono-ethyl  ether  C„H,(NO..)(OEt)(OH). 
[83°].    Yellow  needles  (W.  a.  B.j. 

Di-ethyl  ether  C  H,(N0„)(0Et)2.  [49°]. 
Formed  by  nitration  (Nietzki,  A.  215,  148). 

Mono-benzyl  derivative 
C„H,(NO,)(OC,.H,)(OH).     [158°].     Formed  by 
boiling  the  benzyl  derivative  of  nitro-arbutin 
with  dilute  H.SO,  (SchilT  a.  Pellizzari,  A.  221, 
371 ;  (r.  14,  501).    Yellow  needles  (from  water). 
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Di-benzi/l  derivative 
C,.H.,(NO.,)(OC,H,).,.  [83°].  Obtained  by  nitration 
of  C„H,(OC,H.)^.  Yellow  needles  (from  alcohol). 

Di-propiony  I  derivative 
C,H,(NO„)(O.COE't).,.    [86°].  Obtained  by  nitra- 
tion  (Hesse,  A.  200,  247). 

Di-nitro-hydroquinone  C,H,N.,0„  i.c. 
C„H.,(NO,,).,(OH),,  [5:2:4:1].  [136^].  Obtained  by 
saponification  of  its  di-acetyl  derivative  (Nietzki, 

B.  11,  469;  A.  215,  145)  and  also  by  boiling  di- 
nitro-arbutin  with  dilute  H,SO,  (Streaker,  A. 
118,  293).  Flat  golden  needles  (from  water). 
Its  alkaline  solutions  are  violet. — BaA";  violet- 
black  needles  with  bronze  lustre. 

Di-acetyl  derivative.  [96°].  Obtained 
by  nitrating  the  di-acetyl  derivative  of  hydro- 
quinone.    Yellow  needles. 

Mono-methyl  ci/ier  [102°].  Needles. 

Di-mcthyl  ether.  The  two  crystalline 
isomerides  C,  H..(NO.,)„(OMe).,[3:2:l:4]  [177°]  and 

C,  .H,,(NO.,)„(OMe)„[5;2:l:4]  [202°]  are  formed  by 
nitrating  C„Hj(OMe).,  (Nietzki  a.liechberg,  B.23, 
1216). 

Mono-ethyl  ether  [71°].    Yellow  needles. 

Di-ethyl  ether.  The  two  crystalline 
isomerides  C, H,(NO .)..(OEt).,[3:2:l:4]  [130^]  and 
C,H._,(NO.,),(OEt),,[5:2:i:4]  [176°]  are  formed  by 
nitration  of  the  di-ethyl  derivative  of  hydro- 
quinone  (Nietzki,  A.  215,  150  ;  N.  a.  K.). 

Methyl  ethyl  ether 
C,H.(NO.,).,(OMe)'(OEt).    [144°].    Formed  from 
C,H.,(NO,,).,(OMe)(OEt)  (Fiala,  M.  6,  914). 

Benzyl  ether  C,iH„(NO..).,(OC,H.)(OH). 
[137°].  Formed  by  nitration  (S.  a!  P.).  Golden 
needles. — KA'  aq  :  explosive  scarlet  needles. — 
C|.,H|„N.^O„2NH3.  Loses  NH3  in  air,  forming 
NH,A',  which  is  stable. 

Tri-nitro-hydroquinone.  Di-methyl  ether 
C,H(NO.,),(OMe)._,.  [101°].  Formed  by  adding 
a  solution  of  0,^11  .(OMe).^ in  HOAc  to  a  cold  mix- 
ture of  H.,SO,  and  fuming  HNO^  (H.).  Yellow 
needles  (from  alcohol). 

Di-ethyl  ether  C„H(NO.,),(OEt).,.  [130°]. 
Formed  from  either  C„H,,(NO.,).,(OEt).,  by  further 
nitration  (Nietzki).  Yellow  needles.  Aniline 
forms  red  crystals  of  C,H(NO.,) ,(NnPh)(0Et)2 
[133°]  whence  alcoholic  potash  yields  yellow 
crystals  of  C,H(N0,).,(0H)(0Et)j  [152°]. 

Tetra-nitro-hydroquinone.  Di-isobutyl 
ether  C,.(N0.,),(0C,H„)„.  Formed  by  nitrating 
C,.H,(OC,H„)./ (Schubert,  M.  3,  086).  Needles 
(from  alcohol),  v.  sol.  hot  HOAc. 

DI-NITRO-HY  DROTOLTIQUINONE 
C,HMe(NO,).,(OH),,.  [149='-153°].  Obtained  by 
saponifying  its  mono-acetyl  derivative,  which  is 
got  by  nitrating  the  di-acetyl  derivative  of  hydro- 
toluquinone  (Kehrmann  a.  Brasch,  J.  pr.  [2]  39, 
377).    Yellowish-red  crystals  (containing  aq). 

Acetijl  derivative 
C,HMe(NO.,),,(OAc)(OH).  [146°].  Yellow  crystals. 

Di-acetyl  derivative 
C„HMe(NO.,).,(OAc)j,     [154°-157°].  Colourless 
silky  needles. 

NITRO-DI-IMIDO-HYDROQUINONE 
C,H(NO.,)(NH).,(OH),,[3:5:2:4:l].  Formed  from 
di-amido-hydroquinone  sulphate,  HOAc,  and 
HNO3  (S.G.  1-4)  (Nietzki  a.  Schmidt,  B.  22, 
1658).  Needles  or  prisms.  Reduced  by  SnCI.^  to 
tri-amido-hydroquinone.  ^ 
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NITRO-LMIDO-DI-niENYL-SULrilOXlDE. 


NITRO-IMIDO-DI  -  PHENYL  -  SULPHOXIDE 

NII<^q"jj'^j^q  JX^*-**    Formed  by  nitration  of 

imido-di  phenyl-sulphoxide  (Berntlisen,  B.  17, 
2358). 

(a)-Di-nitro-iinido-di-pheDyl-sulphoxide 

NH<^^''^-'|^q'^|^SO.    Formed,  together  with 

the(0)-isomeride  by  nitration  of  imido-di-phenyl- 
sulphide  (Bernthsen,  A.  230,  115).  Orange 
needles.  Eeduced  by  SnCl^  and  HCl  to  (a)-di- 
amido-imido-di-phenyl  sulphide. 

Acetyl  derivative  C,  H-Ac^N,SO-,. 

(;8)-Di-nitro-imido-di-phenyl-sulplioxide. 
Lemon -yellow  powder.    Eeduced  by  SnCl,,  and 
HCl  to  (i3)-di-amido-imido-di-phenyl  sulphide. 

NITRO-DI-IMIDO-RESORCIN 
C,H(NH),(NO,)(OH)iC:4:2:3:l].    Formed  from 
di-amido-resorcin  sulphate,  HOAc,  and  HNOj 
(Nietzki  a.  Schmidt,  B.  22,  1659).  Needles.— 
K.,A"  :  orange  needles. 

■  NITRO-INDAZlNE  C,H,(NO,)N,.  [181°]. 
Formed,  together  with  nitro-cresol,  by  heating 
diazotised  (4,  1, 2)-nitro-o-toluidine  sulphate 
with  water  (Witt,  Nolting,  a.  Grandmougin,  B. 
23,  3G3G).  Needles.  Yields  a  methyl  deriva- 
tive C-H,Me(NO.,)N.^  [159°],  an  acetyl  derivative 
[140°]^  and  a  bromo-  derivative  C,H^Br(N0JN2 
■"229°]. 

DI-NITRO-INDIN  v.  Indin. 
DI-NITRO-INDIGO«.  Indigo. 
NITEO-INOSITE  v.  Inosite. 
NITRO-IODO-  compounds  v.  Iodo-nitko- 
compouiids. 

NITEO-ISATIN  v.  Isatin. 
NITRO-ISATOIC  ACID  v.  Isatoic  acid. 
NITRO-LACTIC  ACID  v.  Nitro-oxy-piiopionic 

ACID. 

TRI-NITRO-LATrEENEC,,H„(NO, );,(?).  [84°]. 
From  laurene,  HNO^,  and  H.SO^  (Fittig,  A.  145, 
150). 

NITROIIC  ACIDS.  Compounds  of  the  form 
K.CH(NO)(NO,)  or  ll.C(NO,):NOH.  They  are 
formed  by  the  action  of  nitrous  acid  {i.e.  KNO.^ 
and  H,,SO,)  on  the  sodium  derivatives  of  primary 
nitro-paratiins,  and  by  the  action  of  hydroxyl- 
amine  on  the  compounds  K.C(NO.,)Bi--,.  Their 
alkaline  solutions  are  red  (V.  Meyer,  B.  7,  1510 ; 
cf.  vol.  i.  p.  101).  The  compounds  of  the  form 
KR'C(NO)(NO,)  formed  by  the  action  of  nitrous 
acid  on  secondary  nitro-paratiins  are  called 
pseudonitroles.  The  pseudonitroles  are  also 
formed  by  the  action  of  NO.,  upon  ketones  ;  thus 
acetone  yields  (CH3),C(N6)(N0,,)  (Scholl,  B. 
21,  50G).  The  pseudonitroles  may  perhaps 
be  formulated  ER'C:N.0.N02  (V.  Meyer,  B.  21, 
1291).  The  pseudonitroles  do  not  form  salts; 
their  solutions  are  blue. 

NITRO-MALONIC  ETHER  CH(NO,)(CO.,Et)o. 
Formed  from  malonic  ether  (1  pt.)  and  HNO", 
(5  pts.  of  S.G.  1-5),  the  product  being  extracted 
with  ether  (Franchimont  a.  Klobbie,  B.  T.  C.  8, 
283).  Heavy  oil,  decomposing  carbonates  and 
forming  a  white  crystalline  compound  with  NH3, 
decomposing  at  160°. 

Methyl  nitro-malonate  forms  the  analogous 
CH{NO,)(C02Me).,NH3  [c.  ICG  ]. 

o-NlTRO-MANDELIC  ACID  C^H.NO  ie 
C„H,(NOJ.CH(OH).CO,H.  [140°].  Formed  from 
di-oi-bromo-o-nitro-acetophenone  and  very  dilute 
KOH  (Engler  a.  Wohrle,  B.  20,  2201).  Formed 


also  from  o-nitro-benzoic  aldehyde,  KCy,  MeOH, 
and  HCl  (Engler  a.  Zielke,  B.  22,  207).  Small 
crystals,  v.  sol.  water. 

Methyl  ether  Mek'.  [74-5°].    Sol.  alcohol. 

?»-Nitro-mandelic  acid.  [120°].  Formedfrom 
ni-nitro-a-amido-phenyl-acetic  acid  and  HNO, 
(Ploohl  a.  Loe,  B.  18,  1181)  and  also  from  di-w- 
bromo-w-nitro-acetophenone  and  dilute  KOH 
(E.  a.  W.).  Yellowish  rhombohedra  with  bitter 
taste. — NHjA'. — AgA'. 

Ethyl  ether  EtA'.  [63°]. 

r«-Nitro-mandelic  imido-ether 
C„H,(NO,).CH(OH).C(NH)OEt.  [84°].  Formed 
from  ?)i-nitro-benzoic  aldehyde,  KCy,  alcohol, 
and  HCl  (Beyer,  J.  pr.  [2]  31,  393).  Dendritic 
needles  (from  ligroin).  -  B  HCl.  [129°].  Needles. 
Cold  dilute  HClAq  converts  it  quickly  into 
j;i-nitro-maudelic  ether  [G3°]. 

^;-Nitro-mandelic  acid  [126°].  Formed  in 
like  manner  (E.  a.  Z.).  Yields  p-oxy-phenyl- 
glyoxylic  acid  on  boiling  with  aqueous  Na_,COj. 

Methyl  ether  MeA'.    [87°].  Prisms." 

Ethyl  ether  EtA'.    [7G°].  Needles. 

NITRO-MESIDINE  v.  Niteo-amido-mesityl- 

ENE. 

NITRO-MESITOL  C,HMe,(NO,)(OH).  [64°]. 
From  nitro  amido-mesitylene  andHNOj (Knecht, 

B.  15,  137G;  A.  215,  98).  Yellow  plates  (from 
water),  volatile  with  steam. 

NITRO-MESITYLENE  C„H.,Me,(N02).  [42°]. 
(255°).  Formed,  together  with  much  di-nitro- 
mesitylene,frominesitylene  and  HNO.,  (S.G.  1-38) 
(Fittig,  A.  141,  132 ;  147,  2).  Formed  also  from 
nitro  amido-mesitylene  and  HNO,  (Ladenburg, 
A.  179,  170  ;  Klobbie,  R.  T.  C.  6,  3"l).  Triclinic 
prisms  (from  alcohol).  CrO.,  in  HOAc  oxidises 
it  to  C^H,Me_(NOJ.CO,H[G:2:l:4]  [200°-225°] 
(Emerson,  Am.  8,  2G8). 

Di-nitro-mesitylene  C„HMe,(N0,)2.  [86°]. 
Obtained  by  dropping  mesitylene  into  cooled 
fuming  HNO3.  Trimetric  prisms,  m.  sol.  hot 
alcohol. 

Tri-nitro-mesitylene  C^Me.,(N02)3.  [232°]. 
Formed  from  mesitylene,  HNO3,  and  H^SO,. 
Colourless  needles  (from  hot  alcohol)  or  tri- 
clinic prisms  (from  acetone).  Y'ields  NH^  and 
di-amido-mesitylene  on  reduction  by  tin  and 
HClAq. 

NITRO-MESITYLENE   SULPHONIC  ACID 

C,  ,H„NSO,  i.e.  C„HMe,(NO,)(SO,H).  [131-]. 
S.  100  in  the  cold.  Formed  from  mesitylene 
sulphonic  acid  and  HNO.,  (Roze,  .Z'.  [2]  6,74; 
A.  164,65).  Prisms  (containing  1^  aq). — KA'aq. 
— BaA'™. — CuA'..  3aq. — PbA'^  aq. 

(a)-NITRO-MESITYLENIC  ACID  C^H.NO, 
i.e.  C„H,Me.,(NO.,)(CO.,H)  [5:3:2:1].  [212°]. 
Formed  by  nitrating  mesitylenic  acid  (Schmitz, 
A.  193,  162).  Colourless  crystals  (from  alcohol). 
— BaA'2  4aq:  needles,  v.  e.  sol.  water. 

Ethyl  ether  EtA'.    [64°].  Tables. 

(S)-Nitro-mesitylenic  acid 
C„H.,Me.,(NO.,)(CO.,H)  [5:3:4:1].  [223°].  Found, 
in  small  quantity,  in  preparing  the  preceding 
acid  (Fittig,  A.  141,  149;  147,  48;  Schmitz). 
Formed  also  by  oxidising  nitro-mesitylene  {q.  v.) 
monoclinic  crystals  (from  alcohol).  Melts  at 
179°  when  crystallised  from  water. — BaA'.^  4aq. 
—  BaA'.,  2aq.  —  BaA'j  Gaq.  —  CaA'2  6aq.  — 
MfrA'.,  llaq.— AgA'. 

Ethyl  ether  EtA'    [72°].  Needle,s. 
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NITEO-MESITYL-PHrHALIMIDE 

C„H,<;^{jQ>N.C,IIMe,{NO,).    [210'].  Formed 

by  nitration  of  mesityl-phthalimide  (Eisenberg, 

B.  15,  10 IH).    Prisms,  sol.  alcoliol. 
Di-nitro-mesityl-phtha!imide 

C,  H,<^Q>N.C„Me,(NO,),.     [212=].  Formed 

from  mosityl-plitlialimide,  HNO^,  and  H.SO,|(E.). 
Needles,  sill,  alcohol. 

NITRO-METHANE  CH,.NO„.  Mol.  w.  61. 
(101°).  S.G.  i5  1-1411 ;  l-13:!b.  M.M.  1-858 
(I'erkin,  C.  J.  55,  087).  S.V.  5'J-5  (Schiff ;  Lossen, 
.^.251,73).  II.F.p.  18,1)00.  H.F.v.  17,440  (Thom- 
son, Til.).  Formed,  unaccom[)aniod  by  methyl 
nitrite,  from  Mel  and  A<,'NO.,  (V.  Meyer,  A.  171, 
32).  Formed  also  by  heating  potassium  cliloro- 
jicetate  with  potassium  nitrite  (Kolbe,  J.pr.  [2] 
5,  427  ;  I'reibisch,  J.  pr.  [2]  7,  480 ;  8,  316). 
Heavy  oil.  With  alcoholic  potash  it  gives  a  pp. 
of  CILK.NO._,(EtOH),  the  aqueous  solution  of 
which  is  i)pd.  by  HgCl.^,  the  pp.  being  explosive. 
Iron  and  acetic  acid  reduce  it  to  methylamine. 
Fuming  H,SO,  forms  hydroxylamine  and  CO. 
IICl.\q  (8.G.  1-14)  at  150'=  forms  formic  acid 
and  hydroxylamine.  Benzoic  aldehyde  yields 
C„H3.CH:Cli.N0,  (characteristic)  (Priebs,  .4.  225, 
31'.)).  Nitro-methane  converts  dichlorhydrin 
CH,C1.CH(0H).CH,C1  into  di-chloro-formin 
CH,C1.CH(()CH0).CH,C1  (Pfungst,  J.  pr.  [2]  32, 
237).  ZuEt  .,  followed  by  water,  yields  methyl- 
di-ethyl-hydroxylamine  (Bevad,  J.  R.  20,  125). 

Di-nitro-methane.  Potassium  salt 
CHK(NO^.).^.  Formed  by  passing  H.^S  into  a  solu- 
tion of  CBrIv(NO,).,  mixed  with  ammonia  (Vil- 
liers,  Bl.  [2 1  41,  282").  Yellow  explosive  crystals. 

Tri-nitro-inethane  CH(N0._,)3.  Nitroform. 
[15°].  Formed  by  boiling  with  water  tri-nitro- 
acetonitrile,  a  product  of  the  action  of  UNO., 
and  H^SOj  on  fulminuric  acid  (Schischkoff,  .4. 
103,  304).  White  crystals,  m.  sol.  water.  Ex- 
plodes when  quickly  heated.  Reduced  by  tin 
and  HCl  to  hydroxylamine,  NH^,  and  HCy  (V. 
Meyer  a.  Locher,  A.  180,  172). 

Tetra-nitro-methane  C(NO,,),.  Mol.  w.  196. 
[13=].  (12()=).  Formed  from  tri-nitro-methaue, 
cone.  H.  SO,,  and  fuming  HNO,  (SchischkolT,  A. 
119,  248).    White  crystals,  whieli  will  not  burn. 

NITRO-METHANE  TRICARBOXYLIC 
ETHER      CtNO.,)(CO.,Et),.       Formed  from 
ClI(C0.,Et)3  and  HN03"(S.G.  1-52)  (Franchimont 
a.  Klobbie,  R.  T.  C.  9,  220).  Oil. 

NITRO-METHANE  DISULPHONIC  ACID 
CU(NOJ(SO,I]) ,.  The  salt  K,.\  ',  formed  by  the 
netion  of  eouc.  H.SOj.'Vq  on  chloropici'in  crystal- 
lises in  minute  plates,  v.  si.  sol.  cold  water 
(Bathke,  .4.  161,  153  ;  167,  220). 
■  NITRO-METHOXY-  compounds  v.  Methyl 
dcrn'iitirrs  of  Xuko-cixy- compounds. 

NITRO  -  DI  -  METHYL  -  AMIDO  -  BENZENE 
SULPHONIC  ACID  CJI,„N,SO  i.e. 
C,IL,(NMe,)(NOJ.SO,H.  Formed  together  with 
C„H,(NO,)"NMe,,  from  C,H,(NMe.,).SO,H  and 
aqueous  NaNO.,  (Michler  a.  Walder,  B.  14, 
2176).  Yellow  crystals  (from  water).— BaA'j. — 
Ca.V',,. 

NITRO  -  TETRA  -  METHYL-DI-AMIDO-BEN- 
ZOPHENONE  C,.H,„N,0,  i.e. 
NMe,.C,H:,(NO,).CO;C,H,.NMe.,.  [144°].  Formed 
from  CO^C^Hj.NMcJ.,  by  nitration  (Nathansohn 


a.  Miiller,  B.  22,  1883).  Needles  (from  warm 
alcohol),  si.  sol.  ether. 

Di-nitro-di-methyl-amido-benzophenone 

C,.,H;(NO„),.(NMe,,)CO.  [142  j.  Obtained  from 
C„H,,.CO.C„H,NMe„  and  fuming  II.N'O,  (Fischer 

A.  206,  88).    Noddies  (from  dilute  liOAc). 
Tetra- nitre  -  di-methyl-di-amido-benzophen- 

one  C0(C,;H,(NO_,),.NMeH),,.  [225°].  Formed 
by  boiling  its  di-nitro-  derivative  with  phenol 
(Van  Romburgh,  R.  T.  C.  6,  252,  365).  I'latea, 
V.  si.  sol.  alcohol. 

Di-nitro-  deriv ative 
CO(C,H,(NO,),.NMeNO,).,.     Formed    by  the 
action  of   cone.  HNO.,"  on   CO(C  Il.NMe,),  or 
CS(C,.H,NMe,,).,  (B. ;  Baither,  B.  20,  321)6)."  "Yel- 
low crystals,  decomposing  at  about  210°. 

NITRO  -  DI  -  METHYL  -  AMIDO  -  PHENOL. 
Anhydride    of    the    vie  tJiylo -]iy  d  roxide 

C„H,,N,03  i.e.  C,H,(NO,)<^j^jg  >.  Formed 

from  niti-o-amido-phenol,  Mel  and  KOH  (Griess, 

B.  13,  647).  Yellow  crystals. - B'HCl  aq.— 
B'HI  2aq.— B'JFPtCl,,  6aq  :  yellow  crystals. 

Di-nitro-di-methyl-amido-phenol  C,H,,N|0. 
j.^".  C,H,(NO.,)  .NMe,(OH).  [195°].  Formed  from 
KCy  and  alcoholic  C,H,(i\0.,),,NMe.  at  50° 
(Lippmann  a.  Fleissner,  M.  6,  808).  Triclinic 
yellow  crystals.  Converted  by  boiling  KOHAq 
into  dimethylamine  and  di-nitro-re&orcin  [145"J. 
— NHjA'.  [195°].— KA'.— BaA'j  l-^aq.— AgA': 
red  crystalline  pp. 

Tri-nitro-methyl-amido-phenol.  Nitro  -  de- 
rivative C,H(NO.),(OH).NMe(NO,.).  [188°]. 
Formed  by  boiling  C,H(NO.,)  ,.NMe(NO,,)  with 
water  (Van  Romburgh,  R.  T.'C.  8,  275).  "Yellow 
crystals  (from  water).      Its   methyl  ether 

'  C  H(NO.,),(OMe).NMe(NO„)  [99°]  is  formed  by 
dissolving  C«H(NO..),NMe("NO.,)  in  MeOH.  The 
ethyl  ether  C il(NO,),(OEt).NMe(NO ,)  [98°] 
is  formed  in  like  manner. 

DI-NIIRO-TETRA-METHYL-DI  AMIDO- 
DIPHENYL  C,H,(NO.,)(NMe,).C„H,(NO  )(NMe.,). 
[I.s8°].    Obtained  by 'nitrati'on  (Mieliler,  B.  l"4, 

1  2164  ;  17,  118).    Bed  needles. 

i  DI  -  NITRO  -  DI  -  METHYL -p  -  AMIDO  -  DI- 
PHENYLAMINE  [4:2:1] 

0  H,(NO,),..NH.C,H,NMe.,.  [168°].  Formed  from 

c'H,Cl(NO"..).,and  C,H,(NH..)(NMe  )  (Lellmanu  a. 

Mack,  B.  23,2739).  -  Orange  plates. 

^)-NITRO-DI-M£THYL-AMIDO-DI-PHENYL- 

CARBINOL  C„H^(NO,).CH(OII).C  lI.NMe,. 

I  [96°].  Formed  by  boiling  p-nitro-bonzoic  aider 
I  liyde  with  di-methyl-anilineandHClAq  (Albrechti 

B.  21,  3294).    Thin  yellow  needles. 
Reactions. — 1.   Dimcthylaniline  and  ZnCU 

yield C,.H,(NO,).CH(C,H^NMe.,),[177°].-2.  Boil- 
ing alcoholic  potash  and  zinc-dust  form  an 
azo-  compound  [199°]. — 3.  Zinc-dust  and  HCl 
reduce  it  to  di-methyl-di-amido-di-phenyl-carbi- 
nol  [165°]  and  di-methyl-di-amido-di-phenyl- 
methane  [93°]. 

Methylo-iodide  B'Mel.    [c.  175°]. 

o-Nitro-tetra-methyl-di-jj-amido-tri-plieiiyl- 
carbinol  C,,,H,-N,03  i.e. 

C,  H,(N0,)."C(6Hj(C,HjNMe_,);.  o-Nitro-maln- 
I  chite  green.    [163°].     Formed  by  heating  di- 
methyl-aniline (3,j   pts.)  with  o-nitro-benzoic 

!  aldehyde  (1  pt.)  and  ZnCl.,  (1  pt.)  on  the  water- 
i  bath,  and  oxidising  the  resulting  leuco-base  with 
PbO,,  and  dilute  H  .SO,  (O.  Fischer  a.  Schmidt, 
,  B.  17, 1890).    Small  yellow  crystals,  sol.  alcohol. 
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nt-Nitro-tetra-methyl-di-p-amido-tri-phenyl- 
carbinol  [3:1]  C,HjNO,).C(OH)(C,H,NMeJ,. 
Formed  by  oxidation  of  wi-nitro-tetra-methyl-di- 
amido-tri-plienyl-nietliaiie  (E.  a.  O.  Fischer,  B. 
12,  802). — Picrate:  small  green  needles. 

p-Nitro  -  tetra- methyl -di- amido-tri-pkenyl- 
carbinol.  Formed  like  the  two  preceding  iso- 
merides,  and  also  by  heating  dimethylaniline 
with  BzCl  and  ZnCl  (E.  a.  O.  Fischer,  B.  12, 
800;  14,2528).  Small  golden  prisms.  Dyes  a 
splendid  green.- -Picrate  :  minute  needles. 

NITKO-DI- METHYL  -AMIDO  -  PHENYL- 
HIXYL  KETONE  Ci^H^N.O^  i.e. 
C  H.(NOj)(NMe.,).CO.CBH„.  [G5^].   Obtained  by 
nitrating  C,H,(NMe„).CO.C„H„  (Auger,  BL  [2J 
47,  42).    Yellow  needles  (from  alcohol). 

o-NITRO  -  TETKA  -  METHYL-DI-^- AMIDO- 
TRI-PHENYL-MEIHANE 

C,H,(NO,).CH(C„HjNMe,),.  o-Nitro-lcxico-mala- 
chite-green.  [IGO^].  Prepared  by  heating  o-nitro- 
benzoic  aldehyde  with  dimethylaniline  and 
ZnClj  (Fischer,  B.  15,  682;  17,  1889.  Yellow 
monoclinic  prisms,  si.  sol.  alcohol. 

m  -  Nitro  -  tetra  -  methyl  -di-amido-tri-phenyl- 
methane  C„H,(NO,,).CH(C„H,NMe,).,.  [152^]. 
Obtained  in  the  same  way  from  ?«-nitro-benzoic 
aldehyde  (E.  a.  0.  Fischer,  B.  12,  802).  Yellow 
crystals,  si.  sol.  alcohol. 

p-Nitro  -  tetra  -  methyl-di  -  amido  -  tri-  phenyl- 
methane.  [177°].  Obtained  from  ^j-nitro-benz- 
oic  aldehyde,  dimethylaniline,  and  ZnCl.,  at 
100°  (Fischer,  B.  14,  2.>2G).    Golden  plates.' 

Mclhylo-iodide  B"Me.I,aii.  [220°]. 

Tetra  -  nitro  -  di  -  methyl  -  di  -  amido-di-  phenyl- 
methane  CH,,(C„H,(NO,)..NMeH),.  [250°]. 
Formed  by  boiling  its  di-nitro-  derivative  with 
phenol  (Van  Eomburgh,  R.  T.  C.  7,  233). 
Orange  crystals,  si.  sol.  hot  alcohol. 

Di-nitro-  derivative 
CH.,(C,H.,(N0.,).,.NMe.N0,)2.       Formed  from 
CH_,(C,-H,.NMe,,),,  acetic  acid,  and  HNO,.  Yellow 
crystalline  substance,  decomposing  at  217°- 220'. 

Hexa  -  nitro  -  tetra  -  methyl  -  di  -  amido  -  tri  - 
phenyl-methane.  [200°].  Formed  by  nitratin.; 
CH(C„HJ(C,H^NMe,,),  (0.  Fischer,  A.  206,  122). 
Golden  needles,  sol.  alcohol. 

NITRO  -  DI- METHYL -p-AMIDO-PHENYL- 
OXAMIO  ETHER  C,„H,,N,05  i.e.  [1:3:4] 
C,H,(NMe,)(NO,,).NH.CO;GO,Et.  [152°].  Formed 
from  di-methyl-amido-phenyl-oxamic  ether  and 
nitrous  acid  (Wurster  a.  Sendtner,  B.  12,  1804). 
Eed  needles.  Gives  C,,H.,(NMe.)(NH_,)2  on  re- 
duction by  tin  and  HClAq. 

NITRO  -  TETRA  -  METHYL  -  DI  -  AMIDO  - 
PHENYL-DI-TOLYL-METHANE 
C.H,(NO,).CH(CJl,Me.NMe,,),.  [224°].  Formed 
from  di-methyl-7)i-toluidine  and  p-nitro-benzoic 
aldehyde  (Kock,  B.  20,  1562).  Yields  a  picrate 
[11W°J. 

NITRO-METHYL-AMINE  v.  Methyl-nitro- 

AMIMC,  p.  279. 

Nitro-di-methyl-amine  v.  Di-jiETnYL-NiiRo- 
AMINE,  p.  280. 

o-NITfiO-METHYL-ANILINE  C-H,N.,0.,  i.e. 
[1:2]  C„H,(N0.J.NHMe.  [28^].  Formed  by  heat- 
ing o-nitro-phenol  with  alcoholic  methylamine 
at  180°  (Hempel,  J.  pr.  [2]  41,  164). 

Nitrosamine  C^Hj(N0.J.N(N0)Me.  [36°]. 

w-Nitro-methyl-anili  ue 
[l:3JC„H,(N0J.NnMe.  [66°J.  Formed  by  methyl- 


ation  of  ?»-nitro-aniline  (Nolting  a.  Strieker,  3. 
19,  548).    Eeddish-yellow  needles,  sol.  hot  Ai). 

Acetyl  derivative  G^H|(N0.,).NAcMe. 
[95°].  Needles,  sol.  water  (Meldola,  C.  J.  53, 777). 

Benzoyl  derivative  C,B..]iz"^i..O.,.  [105°J. 

Nitrosamine  C„H,(NO j.N(N0)'Me.  [70°]. 

p-Nitro-methyl-aniline 
[l:4]G,Hj(N0..).NHMe.  [152°].  Formed  by  heat- 
ing [l:4]C,H,(NO.,).N2.NMe.C,H,(NO  )'4:1]  with 
HClAq  (Meldola  a.  Salmon,  C.  /.  63, 774).  Short 
thick  yellowish-brown  prisms  or  tablets  (from 
alcohol),  si.  sol.  hot  water,  v.  sol.  alcohol. 

Acetyl  derivative  CgHj(NO.,).NAcMe. 
[153°]. 

Benzoyl  derivative.    [112°].  Prisms. 

Nitrosamine  C„H,(NO,).N(NO)Me.  [100°]. 

m-Nitro-di-methyl-aniline 
C„H,(NO,).NMe2[l:3].  [61°].  (280°-2S.5''). 
Large  red  prisms.  Obtained  by  heating  ?«-nitro- 
aniline  hydrobromide  (1  mol.)  with  MeOH 
(2  mols.)  at  100°  (S.  a.  B.).  Prepared  by  nitra- 
tion of  dimethylaniline  in  presence  of  a  large 
excess  of  H^SO,,  p-nitro-dimethylaniline  being 
formed  in  smaller  quantity.  A  mixture  of 
193  g.  of  HNO3  (S.G.  1-35)  and  600  g.  of  ordinary 
H^SO,  is  allowed  to  slowly  drop  into  a  solution 
of  200  g.  of  dimethylaniline  in  4,000  g.  of 
ordinary  H,_>SO„  keeping  the  mixture  cooled 
below  5°.  After  standing  for  4  or  5  hours  it  is 
poured  into  about  10  litres  of  iced  water  and 
filtered  from  the  ppd.  p-nitro-  derivative,  more  of 
which  separates  on  partial  neutralisation  with 
Na  .COa  (50  or  60  g.  on  the  whole).  The  filtrate 
neutralised  with  Na^COj  deposits  the  »)i-nitro-di- 
methyl-aniline ;  the  yield  is  160  to  170  g.  (Groll, 

B.  19,  198). 

Methylo-bromide  C^H ,  (N  0.)  .N  Me3Br. 
Crystalline  (Stiidel  a.  Bauer,  B.  19, 1941).  Yields 
crystalline  B'MeCl,  B'JIe  jtCl^,  and  unstable 
B'MeOH  which  is  converted  by  7»-nitro-phenol 
into  C,,H,(N0,).NMe3.0.C„H,(N0,)  [62°]. 

p-Nitro-di-methyl-aniline  C^Hj(N0._,).NMe_, 
[163°].  Formed  by  adding  HNO^  to  a  solution 
of  dimethylaniline  in  HOAc  (Weber,  B.  10,  760). 
Formed  also  by  oxidising  p-nitroso-di-methyl- 
aniline  with  KMnO^  (Wurster,  B.  12,  528 ;  cf. 
Schraube,  B.  8,  616);  by  heating  p-chloro-nitro- 
benzene  with  NMe^  at  180°  (Leymann,  .B.  15, 
1234) ;  and  by  the  action  of  nitrous  acid  on 
C„H,(NMe,).S03H  (Michler  a.  Walder,  B.  14, 
2176),  on  C^Hj(NMe.,).N,.C^H,NMe,  (Lippmann 
a.  Fleissner,  B.  16,  1421)  ;  and  on  the  base 

C,  H3(N0,,)(NH,)NMe.,  (Hewi,  B.  21,  2309). 
Yellow  needles.    Does  not  form  salts. 

Di-nitro-methyl-aniliae  C-H.N^Oj  i.e. 
C„H,(NO,),.NHMe.  [177°]. 

Formation. — 1.  From  chloro-di-nitro-benzene 
and  methylamine  (Leymann,  B.  15,  1234).— 2. 
By  heating  C„H3(N0,),NMe,  [78°]  in  HOAc  with 
bromine  (L.),  or  CrOj  (Van  Komburgh,  R.  T.  C. 
8,  250). — 3.  By  nitrating  the  formyl,  acetyl,  or 
oxalyl  derivative  of  methyl-aniline  (Norton  a. 
Allen,  B.  18,  1995  ;  Norton  a.  Livermore,  B.  20, 
2273). 

Properties. — Yellow  crystals,  v.  sol.  alcohol, 
si.  sol.  hot  water. 

Di-nitro-di-methyl-aniline 

C,H,,(NO.,)„.NMe,[4:2:l].  [87°].  Formed  from 
G„H3Gl(N0",),and  NMe^  (Leymann,  B.  15,  1283). 
Prepared  by  slowly  adding  500  g.  of  dimethyl- 
aniline to  a  mixture  of  6  litres  of  ordinary  couc. 
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HNO,  and  G  litres  of  water,  eooleil  toO°;  the 
yield  being  110°  (Mortens,  B.  11),  2123;  cf. 
Weber,  B.  10,  703).  Large  yellow  pointed 
crystals  or  prisms.  V.  sol.  alcohol,  chloroform, 
benzene,  acetic  acid,  and  HClAq.  Heated  with 
10  p.c.  KOII  aq  it  readily  decomposes  into  di- 
iiitru-phcnol  [114°]  and  dimethyianiine.  Boiled 
with  fuming  HNO,  it  is  converted  into  tri-nitro- 
phenyl-metliyl-nitramide  C,  H.(NO,).,.NMe(NO,,). 

Salts.— B'HCl  :  unstable.-B',H,Cl,PtCl,  : 
granular  pp.,  or  large  brownish-red  pyramids. 

Di-nitro-di-methyl -aniline 
C,,II,(NO,,),.NMe,[5:3:l  ?J.  Formed  by  nitration 
of  dimcthylaniline  with  dilute  HNO,  (equal  vols, 
of  HNOj  (S.G.  l-'l)  and  water)  without  cooling, 
the  yield  being  15  p.c.  (Mertens,  B.  19,  2123). 
Golden-brown  plates.  Decomposes  at  250°-272'. 
Soluble  in  phenol.  It  is  attacked  only  by  very 
Btrong  KOII.  Boiled  with  fuming  HNO3  it  is 
converted  into  di-nitro-phenyl-mcthyl-nitramiuo 
C„H,(NO,),.NMe(NO,),  a  crystalline  body  which 
explodes  above  220°. 

Tri-niiro-methyl-aniline  CH.NiO^  i.e. 
C,JI,(NO,),NHMe.  [111°].  Formed  from 
C„H^C1(N0._,);|  (picryl  chloride)  and  methylamine 
in    hot   alcoholic   solution    (Van  Itomburgh, 

B.  T.  C.  2,  31,  105,  305).  Yellow  needles  (from 
alcohol).  Gives  oS  NiNleH.,  when  heated  with 
KOHAq. 

Nitro-  derivative  C.IF(\0,),NMc(NO,). 
[127^].  Obtained  from  dimetliy lanilinc  (10  pts.), 
H,SO,  (100  pts.), and  HNO,  (200  pts. of  S.G.  1-48). 
Obtained  also  from  methyl-aniline  and  HNO3 
(Uouiburgh),  and  by  nitration  of  di-niethyl- 
auiido-phenyl  naphthyl  sulphone  (Michler  a. 
Schacht,  B.  12,  17'J0).  Tale-yellow  crystals 
(from  alcohol).  Yields  picric  acid  on  boiling 
with  aqueous  Na^COj.  Ileduced  by  tin  and 
HCl.Aq  to  tri-amido-phenol. 

Tri-nitro-di-methyl-auiline  C..H,(NO,);,NMe.„ 
[138-^].  Formed  from  jiicryl  chloride  and  alco- 
holic dimethyianiine  (Van  liomburgh,  R.  T,  C. 
2,  105  ;  8,  250).  Yellow  crystals  (from  benzene). 
Forms  with  picric  acid  the  crystalline  compound 

C.  1I,N,0,C„II  (NO,),OH  [114°]. 

Tetra-nitro-metliyl-aniline.  Nitro-  deri- 
vative C„H(NO,),.NMe(NO,).  [140°].  Formed 
from  the  preceding  tri-nitro-di-methyl-aniline 
and  HNO,,  (S.G.  1-5)  (Van  liomburgh,  R.  T.  C. 
8,  274).  Y'ellowish-white  needles.  On  dissolv- 
ing in  MeOH  it  yields  C„H(NO,),(OMe).NMe(N0,,) 
['JU°]  ;  alcohol  forms  C,H(Nd,,)3(0Et).NWe(N0;) 
['J8°J  in  like  manner.  Aqueous  methylamine  pro- 
duces C,H(NO..),(NMeH).NMe(NO,,)  [192°]  and 
C„H(NO,).,(NMeH),,  [235°].  If  a  few  drops  of 
aniline  be  poured  upon  the  nitro-  derivative  it 
catches  lire. 

NITRO-METHYL-ANTHRAQUINONE 
C,,H,OjCll,)(NO,).  [270°].  Pn  pared  by  nitra- 
tion of  methyl-anthraipiinone  by  adding  KNO^ 
to  its  solution  in  H^SO,  (Komer  a.  Link,  B.  IG, 
G'.IO).  Sublimes  in  small  white  needles.  SI.  sol. 
alcohol  anil  ether,  v.  sol.  nitroben.^ene. 

TRI-NITflO-TRI-METHyL-BENZENE 
C,Mc,(NO,).,  [1:2:3:4:5:0].    [209"].    Got  by  ni- 
tration (Jaeobsen,  B.  19,  2517). 

NITRO-HETHYL-BENZOIC  ACID  v.  Nitko- 

TOI.UIC  ACID. 

Nitro-di-raethyl-benzoic  acid  C,,H,,NOj  i.e 
C„lI-Me.(NO.).CO^U.    [195°].    Formed  by  oxi- 


dising nitro-ip-cumeno  (Schaper,  Z.  1807,  13). 
Slender  needles.  — CaA'.,  Oaq.— BaA'._,  9aq.— EtA'. 
p  -  NITRO  -  METHYL  -  COUMARILIC  ACIO 
CMe:C.CO,lI 

G,  H,(NO,)<    /        "    .  [178°].  Obtained  by 

O 

saponification  of  its  ethyl-ether,  which  is  formed 
by  heatingdry  p-nitro-phenol  sodium  with  chloro- 
acetoacetic  ether  and  dissolving  the  product  (pro- 
bably ;)-nitro-phenoxy-acetic    ether)    in  cone. 

H.  SO,  (Nuth,  B.  20,  1332).  Short  yellow  needles. 
M.  sol.  hot  water,  alcohol,  and  ether;  nearly 
insol.  cold  water.  Most  of  the  salts  are  sparingly 
soluble.  — AgA' .'aq  :  small  needles. 

Klh;il  ether  EtA':  [74^].  White  needles. 
NITRO  -  METHYL  -  ETHYL  -  BENZENE  v. 

Nl  niO-ICniYL-TOLUKNE. 

NITiiO  -  (C.  2  -  7^;/.  2)  -  DIMETHYL  -  ( Py.  3)  - 
ETHYL  -  QUlNOLINE  C,,,H,  ,N(NO,).  [109-J. 
Formed  by  nitration  of  di-methyl-ethyl-quinol- 
ine  (Harz,  B.  18,  3391).  Trielinic  crystals. 
Easily  soluble  in  chloroform,  m.  sol.  ether. 

Salts.  — B'HC1»  :  easily  soluble  yellow 
crystals. — B'.H  JHCl,,  2aq  :  short  thick  orango 
crystals,  sol.  hot  water. 

Nitro-(i?.  2,  4  ;  By.  2)-tri-methyl-(P)/.  3)- 
ethyl-quinoline  C,.,H„i(NO,)N.  [90°].  Formed 
by  nitration  of  the  base  [cf.  p.  320).  Needles 
(fi'om  alcohol).  It  is  accompanied  by  the  di- 
nitro-  derivative  C,,H,j(NO„),N  [152-5°] 
Waldbott,  B.  23,  2272). 

DI-NITRO-METHYLIC  ACID  (so-called) 
CM,N,0,  i.e.  Cn,.Nll.NO,  ?  By  passing  NO  into 
ZnMe._,  there  is  formed  CH,(ZnMo)N._,02,  which 
is  decomposed  by  water  yielding  CH|(ZnOH)N.^O.^, 
whence  CO.,  yields  crystalline  (CH,.N.,0.j).^Znaq, 
which  is  converted,  by  adding  Na^CO,  to  its 
aqueous  solution,  into  very  soluble CH^NaN-O.^aq 
(Frankland,  C.  J.  11,  S8). 

DI-NITRO-MEfHYL-MESIDINE  Nitvamina 
C  Me,(NO,).,NMe(NO,.).    [138"'].    Formed  from 
C,Me,H.,.Ni\Ie„   H.SO,,   and    HNO,  (Klobbie, 
[  R.  T.  C.  0,  31).    Crystals,  si.  sol.  ether. 

NITRO-METHYL-NAPHTHALENE 
I  C|,H„NO..    1^81°].    Formed,  together  with  the 
di-nitro-  derivative  [200  '],  by  nitration  of  (&)■ 
methyl-naphthalene  (Schulze,  B.  17,844).  Thin 
yellowish  needles. 

DI-NITRO-(/';/.  3)-METHyL-(;3)-NAPHTH0- 
QUINOLINE  C,,H„(NO.,).,N.  Four  bodies  of  this 
constitution,  melting  at "227°,  230 \  205°-212°, 
and  250°,  may  be  obtained,  as  well  as  a  tetra- 
nitro-  derivative  [277°],  by  nitrating  the  (By.  3)- 
methyl-(/3)-naphthoquinoline  which  is  formed  by 
condensation  of  (/8)-naphthylamine  with  paral- 
dehyde (Seitz,  B.  22,  250). 

NIIRO  -  DI  -  METHYL  -  PHENYL  -  ACETIC 
ACID  [3:5:2:1]  C,H ,(CI1.,).,(N02).CH ,.C( )  II. 
Nitro-mcsilyt-acctic  acid.  [139°].  Formed  l.iy 
heating  (5:3:l)-di-methyl-phenyl-acetic  acid  with 
dilute  nitric  acid  (Wispek,  B.  K!,  1579).  Long 
lino  needles.  Sol.  alcohol,  ether,  and  hotwati  r, 
insol.  cold  water.    On  reduction  it  gives  carbo- 

mesyl  (C,H.,(Ca,),<^'i\^>CO). 

Salts.  —  A^Ca4aq  :  thick  needles.— 
A'._.I!a4iaq  :  fine  needles.-  A'Ag. 

"  Di-mtro-methyl-phenyl-acetic    acid  v.  Di- 
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NITRO-METIlYLnQUINOLINE. 


{B.  4)-NITR0-(Pi/.  3)-METHYL-QUIN0LINE 

.C,„H„N,0,  i.e.  cH:CNO,.C.  N  :CMe-  °  "  " 
quinaldine.  [137^].  Formed,  together  with  the 
isomeride  [82°]  by  nitration  of  (P?/.  3)-methyl- 
quinoline  (Doebner  &.  Miller,  B.  17,  1699 ;  Ger- 
deissen,  B.  22,  245).  Formed  also  by  the  action 
of  aldehyde  on  m-nitro-aniline.  Long  needles, 
si.  sol.  cold  water.— B  HCl:  prisms. — W^]^iG\: 
small  needles. 

(B.  1  or  3)-Nitro-(P?/.  3)-methyl-quinoline 
C5|H5Me(NO,_,)N.  m-NiLro-  quinaldine.  Formed 
as  above,  and  also  by  the  action  of  aldehyde  on 
«i-nitro-aniline  (D.  a.  M.).  Slender  needles, 
volatile  with  steam.  —  B'HCl  :  prisms.  — 
B'2H,PtCl,:  needles. 

(B.  1  or  3)-Nitro-(B.  2)-methyl-quinoline. 
[117"].  Formed  by  nitrating  {B.  2)-methyl- 
quinoline  (Noelting  a.  Tvautmann,  B.  23,  3655). 
■Formed  also  from  (2,  1,  4)-nitro-toluidine,  gly- 
tjerin,  picric  acid,  and  H.SO^.  Needles.  Yields 
a  methylo-iodide.  [190°]. 

(B.  4)-Nitro-(B.  2)-methyl-quinoliiie 

CMe:CH  C.CH:CH    .10001  a  t 

CH  :C(NO,).C.N  :  CH"    [^22°].    Formed  from 

nitro-2:>-toluidine  (N.  a.  T.).    Yellow  needles. 

(B.  l)-Nitro-(i?.  4)-methyl-quinoliiie 
CH:C(NO.,).C.CH:CH      „qot      t,       a  t 
CH:CMe    .C.N  -.CW 

(4,  2,  l)-nitro-o-toluidine  and  also  by  nitrating 
{B.  4)-methyl-quinoline. 

Nitro-methyl-quinoline.  [127°].  Got  by 
nitrating  lepidine  (Busch  a.  Konigs,  B.  23,  2687). 

Nitro-(P(/.  3)-methyl-quinoline  tetrahydride. 
Nitroso-  deri'yaiiiieG|„H,,(NO.,)N.NO.[152^]. 
A  product  of  the  action  of  nitrous  acid  on  (Py.  3)- 
methyl-quinoline  tetrahydride  (MoUer,  A.  242, 
314).    Golden  plates  (from  alcohol-benzene). 

Nitro-(J'(/.  4)-methyl-quinoline  tetrahydride 

C,H,(NO,)<;;^^-;;  Nitro-kairoUnc.  [94°]. 

Formed  by  careful  nitration  of  kairoline  (Feer  a. 
Konigs,  B.  18,  2390).    Long  red  needles. 

(B.  l)-Nitro-(7?.  2,  4)-di-methyl-quinoline 
CMe:C(NOJ.C.CH:CH      rmoo-,      -r,        ,  , 
CH  :CMe    .C.N   :CH-  _    t^^^  ]•  ^^^^-^ 
nitrating  di-methyl-quinoline,  and  also  from 
nitro-7/j-xylidine  [125°],  glycerin,  H^SO^,  and 
picric  acid  (N.  a.  T.).    Yellow  needles. 

Nitro-(i?.  2,  4  ;  Py.  3)-tri-methyl-quinoline 
CMe:CH.  C.CH:CH     „oon     ^       j  1 
CH  :CMeC.N  :CMe-  C^^^-    Formed  by  nitra- 
ting tri-methyl-quinoline  (Panajotoff,  B.  20,35). 
Needles. — B'^H.^PtCl^Saq  :  crystalline. 

Di  -  nitro  -  (Py.  4)  -  methyl  -  quinoline  tetra- 
hydride   C,IL(N0,),<5H.CH,_  j)i.,,itro. 

kairoline.  [148°].  Formed  from  kairoline,  HOAc, 
and  HNO3  (Feer  a.  Konigs,  B.  18,2390).  Golden- 
yellow  plates,  sol.  alcohol. 

DI  -  NITRO  -  DI  -  METHYL  -  STJLPHAMIDE 
C,H,N,SO„i.f.  SO,(NMe.NO,),,.  [90°].  Formed 
from  di-methyl-suiphamide  and  HNO,,  (Franchi- 
mont,  R.  T.C.  3,  419).  Crystals  (from  benzene). 

NITRO  -  METHYL  -  THIENYL  METHYL 
KETONE  C,H,NS03  i.e.  C,MeH(NO.,)S.CO.CH,. 
[121°].  Obtained  by  nitrating  C^MeH.S.CO.CHj 
(Denuith,  B.  19,  1861).    Needles  (from  ether). 

NITRO-DI-METHYL-THIOPHENE 
C„H,NSO,  i.e.  SC,Me„H(NO.,).  Nttro-Uiioxciie. 


Oil,  formed  from  di-methyl-thiophene  vapour, 
HOAc,  and  HNO,  (Messinger,  B.  18,  1638). 

NITRO-METHYL-o-TOLUIDINE  C,H,„N,0., 

C,H3Me(N0,).NHMe  [2:4:1].  [134°].  Obtained 
by  oxidation  from  nitroso-methyl-o-toluidine 
C,,H3Me(N0).NHMe  (Kock,4.  243,  309).  Green- 
ish-yellow needles,  sol.  benzene. 

Nitro-methyl-^-toluidine 
CsH,Me(NO.,).NHi\Ie  [4:2:1].  [85°].  Formed  from 
nitro-^j-toluidine  and  Mel  (Gattermann,  B.  18, 
1487  ;  Niementowski,  B.  20,  1874).    Red  needles 
(from  alcohol)  or  tables  (from  benzene). 

Acetyl  derivative  [64°].  (250-255°  at 
270  mm.).    Plates.— B'C„H,(NO,),OH.  [212°]. 

Di-nitro-me t h y  1-o-tol uidine .  Nitro-deriva- 
five.  [2:4:6:  l]C,H,Me(NO,),NMe.NO,.  [120°]. 
Formed  from  di-methyl-o-toluidine  and  HNO3 
(Van  Romburgh,  R.  T.  C.  3,  395).  Pale-yellow 
crystals.  Potash  converts  it  into  methylamine 
and  di-nitro-o-cresol. 

Di-nitro-methyl-^j-toluidine 
C,H.,Me(NO.,)„NHMe  [4:6:2:1].  [129°].  Obtained 
from  C,HjMe(NAcMe)  and  HNO,(A.L.Thomsen, 

B.  10,  1582;  Gattermann,  B.  18,  1487).  Eed 
needles  (from  dilute  alcohol). 

Nitrosamine  C,H^Me(NO,)a.NMe.NO. 
[125"^].    Yellow  needles. 

Nitro-dcrivative  C^H ,Me (NO,).,.NMe.NO,. 
[139°].  Formed  from  di-methyl-2;-toluidine(lpt.), 
H.,SO^  (2  pts.),  and  HNO.,  (10  pts.)  (Van  Rom- 
burgh, B.  T.  C.  3,  404).  The  same  compound 
[130°]  appears  to  be  formed  by  the  action  of 
dilute  HNO3  on  [l:4]C„H,Me.NAcMe  (Norton  a. 
Livermore,  B.  20,  2268).  Nearly  colourless 
crystals  (from  boiling  alcohol).  Yields  di-nitio- 
p-cresol  on  boiling  ^yith  potash. 

Tri-nitro-methyl-7)i-toluidine.  Ni  tro -de- 
rivative [3:6:4:2:1]  C,HMe(N0,)3NMe.N0,. 
[102°].  Formed  from  di-methyl-»i-toluidiue  and 
HNO3  (S.G.  1-5)  (Van  Romburgh,  B.  T.  C.  3, 
413).    Pale-yellow  crystals. 

Tri-nitro-methyl-2)-toluidine 
C„HMe(N02)3.NHMe  [4:6:3:2:1].  [138°].  Formed 
by  further  nitration  of  nitro-methyl-^-toluidine 
(G.).    Yellowish  crystals. 

Nitro-di-methyl-wi-toluidine 

C,  ,H3Me(N02).NMe,.  [84°].  Obtained  by  oxi- 
dising nitroso-di-methyl-7«-toluidine  with  KMnO, 
(Wurster  a.  Riedel,  B.  12,  1800).  Yellow  needles. 

Di-nitro-di-methyl-«i-toluidine 
C,H,Me(N02),.NMe.,.    [107°].     Prepared  by  ni- 
tration of  di-methyl-?)j-toluidine  dissolved  in 
HOAc  (W.  a.  R.).    Yellow  needles. 

Di-nitro-di-methyl-)K-toluidine 
C„H„Me(N0.,)2.NMe...    [168°].    Formed  from  di 
methyl-7>J-toluidine,"HN03  and  H,SO,  (VV.  a.  R.). 
Less  sol.  alcohol  than  the  isomeride  [107°]. 

(a)-NITRO-NAPHTHALENE  C,„H,NOj.  MoT. 
w.  173.  [56°]  (Mills,  P.  ill.  [5]  14,  27) ;  [61°J 
(D'Aguiar,iJ.5,  370;  Schiff).  (304°)  (De  Coninck, 
B.  5,  12).  S.V.S.  141  (Schiif,  A.  223,  265). 
S.G.  4  1-331  (Schroder,  B.  12,  1613).  S.  (88  p.c. 
alcohol)  2-8.  Formed  by  nitration  of  naph- 
thalene (Laurent,  A.  Ch.  [2]  59,  378  ;  Beilstein 
a.  Kuhlberg,  A.  169,  83  ;  Guareschi,  B.  10,  294). 
Formed  also  by  elimination  of  NHj  from  (a)-nitro- 
(ct)-naphthylamine  (Liebermann,  A.  183,  235). 

Preparation. — By  shaking  naphthalene  with 
nitric  acid  in  the  cold,  and  recrystallising  from 
alcohol  or  ligroin  (B.  a.  K. ;  cf.  Piria,  A.  78,  32). 
Prepared  also  by  stirring  naphthalene  (250  pts.) 
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wUh  a  mixture  of  HNO,  (200  pts.)  and  H.SO, 
(800  pts.)  at'10'-50'  (Witt,  Ckcm.  Lid.  10,  215). 

I'ropertics.-  Pale-yellow  prism?.  A  few 
iiiiUit^ranimes  projected  into  a  red-hot  test-tube 
funlainnig  nitrogen  detonates  slit;htly  with  a 
while  tlanie  ;  a  larger  quantity  gives  a  red  flame  ; 
with  a  still  larger  quantity  no  flame  is  seen 
(Berthelot,^.  Ch.  [G]  K!,  24). 

Reactions. —  1.  Ileadily  reduced  to  (o)-naph- 
thylamine.  Zinc-dust  and  IICLVq  yields  chlori- 
nated naphthylaniines. — 2.  PCI ,  forms  (a)-chloro- 
iiaphlhaleno.  — c!.  Chlorine  yields  mono-,  di-,  tri-, 
and  tetra-chloro-naphthalenes  (Atterbcrg,  D.  9, 
;-ilG,  1J20). — 4.  i}?-o»u»e  forms  bromo-nitro-napli- 
thalcne  [122-5°J,  di-bromo-nitro-naphthalene 
(1I8^J,  and  two  tetrabromides.  -  .O.  lIBrAq  at 
V.);>°  yieldsC|„H,Brand  C„H„Br.,  (Baumhauer,  B. 

4,  !)2()). — G.  CrOjin  HOAc  forms  c-nitro-phthalic 
acid  (Beilstein  a.  Kurbatolf,  C.  C.  1881,  359).— 7. 
Distillation  over  zinc-dust  produces  (o;3)-naph- 
tha/.ine  (G.  Schultz,  B.  17,  478). 

'i'c<ra6romi(Zc  C|„H,(NO,)Br,.  [131°].  S. 
(93-5  p.c.  alcohol)  "20  at  15-2°.  Formed  from 
nitro-naphthalene  and  bromine  (Guareschi,  A. 
222,  28G).  White  needles.  When  kept  at  137° 
in  a  current  of  air  for  some  time  it  changes  to  an 
isoraeride  [143-^]  and  C,„IIBr(NO,)  [122-,5°]. 
When  boiled  with  alcohol  tor  a  long  time  it 
changes  to  a  second  isomeride  [173°],  S.  (93-5 
p.c.  alcohol)  '13  at  15'2-'. 

(i8)-Nitro-naphthalene  C,„H,NO,,.  [79°]. 
Formed  by  eliminating  NH,  from  (2,  l)-nitro- 
(  O-naphthylamine  (Leilmann,  B.  19,  23G ;  20, 
891).  Formed  also  by  the  action  of  precipitated 
Cu_,0  (2  mols.)  upon  a  solution  of  (;3)-diazo- 
naphthalenc  nitrite  (1  mol.)  obtained  by  adding 
a  solution  of  12  g.  NaNO.^  in  40  g.  water  to  a 
mixture  of  7  g.  of  (^)-naphthylamine,  15g.  HN'O.,, 
and  250  c.c.  of  water.  The  yield  is  small. 
(Sandmeyer,  B.  20,  149G).  Ye'low  needles,  v. 
sol.  alcohol.  Volatile  with  steam,  lieduced  by 
zinc  and  HO.\c  to  (/3)-naphthylamine. 

'  a  '-Di-nitro-naphthalene  C,„H„(N0,)2  [1:4']. 
Mol.  w.  218.  [212^].  Formed,  togetlier  with 
the  (l,l')-isomeride,  by  boiling  naphthalene  with 
fuming  IINO.|  or  by  heating  it  with  HNO,  and 
II.SO,  at  100    (Uarmsttidter  a.  Wichclhaus,  B. 

5,  253;  D'Aguiar,  B.  5,  370;  Beilstein  a.  Kur- 
batolf, A.  202,  219).  Formed  also  by  heating 
nitro-(n)-naphthoic  acid  [239°]  with  HNG^  (S.G. 
1-3)  (Ekstrand,  B.  18,  2881). 

Properties.  — ^[■x.-%\AqA  needles  (from  HOAc), 
V.  si.  sol.  HOAc.  A  few  milligrammes  thrown 
into  a  red-hot  tube  full  of  nitrogen  detonate 
with  reddish-white  flame  (Berthelot,  A.  Ch.  [G] 
IG,  25). 

Reactions.~\.  O.vidisrd  by  HNO,  (S.G.  1-15) 
at  150^  to  c-nitrophthalic,  s-di-nilro-benzoic, 
and  picric  acids  (Beilstein  a.  Knrbatotf,  Bl.  [2] 
31,  327). — 2.  PClj  yields  (>')-di-chloro-naph- 
thalene  [1(17°]. 

•  3  '-Di-nitro-naphthalene  C,„H,  (NO .),  [l:l^. 
[172°].  S.  (88  p.c.  alcohol)  -187 'at  i9"°.  S. 
(benzene)  -72  at  19°.  S.  (cliloroform)  1-1  at  19°. 
Formed,  at  the  same  time  as  the  preceding,  by 
nitrating  naphthalene  (Parmstiidter  a.  Wichel- 
haus,  .4.  152,  301  ;  Beilstein  a.  Kuhlberg,  A. 
1G9,  8G).  Formed  also  by  heating  nitro-(a)- 
iiaiilithoic  acid  [215°]  with  HNO,  (S.G.  1-3) 
(f.kstrand,  B.  18,  2881),  and  by  eliminating  NHj 
from  di-nitro-(/8)-naphthylamine  (Gaess,  J.  pr. 


[2]  43,  37).  Tables,  more  soluble  in  HOAc, 
chloroform,  benzene,  and  acetone  than  the  (1,4')- 
isomeride. 

Reactions.— I.  Dilute  HNO,  at  150°  yields 
di-nitro-phthalic  acid  [22G°],  s-di-nitro-benzoic 
acid,  and  picric  acids. — 2.  PCL,  forms  f-di- 
chloro-naphthaIeneand5-tri-chloro-naphthalene. 

(7) -Di-nitro-naphthalene  C,„HjNO,j.,|  1:3J. 
[144°].  Obtained  from  di-nitro-(a)-naphthyf- 
amine  [235°]  by  elimination  of  NH,, (Liebermann 
a.  Hammerschlag,  A.  183,  27-i).   Yellow  needles. 

(5)-Di-nitro-naphthalene  C|„H„(NO,,).,  [1:3'?]. 
[1G2°].  Formed  by  eliminating  NH^  from  di- 
nitro-(/3)-naphthylamine [238°]  (Graebe  a.  Drews, 
B.  17,  1172).    Yellow  needles,  v.  sol.  alcohol. 

'  a  '-Tri-nitro-naphthalene  C,„H,(NO,).,.  Mcl. 
w.  2G3.  [122°].  Formed  by  further  nitration 
of  '  o '-di-nitro-naphthalene  (D'Aguiar,  Z?.  5,  372, 
897).    Monoclinic  crystals,  v.  sol.  HOAc. 

'/3'-Tri  -  nitro  -  naphthalene  C|„H,(NO,,) ,. 
[213°].  S.  (88  p.c.  alcohol)  -OG  at  23°!  Ob- 
tained by  further  nitration  of  '  (8  '-di-nitro- 
naphthalene  (Laurent,  A.  41,  98;  D'Aguiar; 
Beilstein  a.  Kuhlberg,  A.  1G9,  9G).  Formed  also 
by  eliminating  NH.,  from  tri-nitro-(a)-  or  (3)- 
naphthylamiue  (Staodel,  B.  14,  901  ;  A.  217, 
174),  and  by  the  action  of  fuming  HNO3  and 
cone.  H.,S(J,  on  nitro-(a)-naphthoic  acid 
(Ekstrand",  B.  19,  1131).  Prisms  (from  HOAc), 
V.  si.  sol.  HOAc  and  ether. 

(y) -Tri-nitro-naphthalene  C,„H,(NO.,),.  [147°] 
(B.  a.  K.)  ;  [154°]  (A.).  S.  (90  p.c.  alcohol)  -11 
at  18-5°.  S.  (ether)  -38.  S.  (benzene)  1-05  at 
18'5°.  Obtained  by  boiling  '  a  '-di-nitro  naph- 
ihalene  for  a  few  minutes  with  H  ,S(!)j  and  fuming 
imo.,  (Beilstein  a.  Kuhlberg,  B'.^,  G47).  Yellow 
plates. 

'  a  '-Tetra  -  nitro  -  naphthalene  C|„nj(NO  ),. 
[259°].  Formed  by  boiling  '  a '-di-nitro-naph- 
thalene  with  HNO.,  and  H._,SO|  for  some  hours 
(A.;  B.  a.  K.).  Crystals  (from  cliloroform), 
almost  insol.  alcohol. 

'  /3  '-Tetra  -  nitro  -  naphthalene  C,,|Hj(NO.J|. 
[200°].  Formed  by  lieating  '  /J  '-di-nitro-naph- 
thalene with  fuming  HXO.,  for  4  days  at  100° 
(Ijautemann  a.  D'Aguiar,  Bl.  3,2G1).  Asbestos- 
like needles  (from  alcohol).  Explodes  when 
heated. 

References. — Bromo-,  Culoro-,  and  I0D0-, 

NITnO-NAPHTltALKNE. 

NITRO-NAPHTHALENE  DICAEBOXYLTC 

ACIDC,„H-,(NO.,)(CO.,H),.  Nitro-naphthalic  acid. 
Got  by  oxidising  nitro-acenaphthene  (Quincke, 
U.  21, 1454).  Yellow  needles.  On  heating  it  yields 
an  anhydride  [220°].- CaA"  aq.— (NH,).,A'' aq. 

'  a  '  -  NITKO  -  NAPHTHALJiNE  SULPHONIC 
ACID  C,„II„(NO.)(SO,ll)  [1:4'].  Formed  from 
(a)-nitro-naphthalcne  and  fuming  H.SO,  or 
CISO.H  (Laurent,  C.  R.  31,  537;  Arms'trong  a. 
Williamson,  C.  J.  Froc.  2,  233  ;  Erdmann,  .1. 
247,311).  Formed  also  by  nitrating  naphthal- 
ene (a)-sulphonic  acid  (Clcve,  Bl.  [2]  24,  50(1). 
Straw-yellow  prisms  (containing  4aq),  v.  sol. 
water,  si.  sol.  dilute  H  SO^.  Tastes  bitter.  l(s 
K  salt  distilled  with  "K._,Cr,0,  and  HCl  gives 
chloro-nitro-naphthalene  [111°]  and  di-cliloro- 
nitro-naphthalene  [85°].  Sodium-amalgam  re- 
duces it  to  (a)-naplithylamine  and  H.,SO,  (Claua 
a.  Graeff,  B.  10,  1303). 

S  a  1 1  s . - K  A'  J  aq.  S.  2-1  at  1 5°.  — N H , A'  1 .1  n q. 
—  NaA'iaq.— MgA'jSaq.-  CaA'.2aq.- BaA'^3asj. 
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—  ZnA'^Gaq.  —  PbA'jSaq.  —  MnA'22aq.  — 
CuA'24aq. — AgA' :  monoclinic  prisms. 
Etlnjl  ether  EtA'.  [101°]. 
Chloride  C,„H,(N0..)(S0,C1).  [113°]. 
Amide  C,„H„(N02)(S0.,Ntt,).  [225°]. 
Nitro-naphthalene-'    '-sulphonic  acid 
C,„H,(NOj)(S03H)[l:3'].   Formed,  together  with 
two  or  more  isomerides,  by  nitration  of  naph- 
thalene (/8) -sulphonic  acid  (Cleve,  Bl.  [2]  26, 
444),  and,  together  with  a  larger  quantity  of  the 
'  a  '-acid  and  some  of  the  S-acid  by  heating 
nitro-naphthalene  with  H.^SO^  containing  excess 
of  SO,  at  100°  (Palmaer,  B.  21,  3260).  Yields 
C,„H,C1,  [48°]. 

S  a  1 1  s. — KA'.— NH,A'.— NaA'3aq.— BaA'oaq. 
S.  -1 15  at  22°.^  Mg  A'„  7aq.— CaA'^aq.— Zn  A'.,  6aq. 
— PbA'.,3aq.— MnA'j'Oaq.— CuA'26aq.— AgA"'. 

Ethyl  ether  EtA'.  [115°]. 
Chloride  G,„B.-('iiO,).SO..Cl.  [126°].  Mono- 
clinic  crystals ;  a:6:c  = -996:1: -831;  0  =  81°  28'. 

Amide.    [184°].    Yellowish  needles. 

(7)-Nitro-naphthalene  sulphonic  acid 
C,„H„(N0,)(S0,H)[1:3].  Formed,  together  with 
the  '  /3  '  and  (e)-isomerides,  by  nitration  of  naph- 
thalene (e)-sulphonic  acid  (Cleve,  B.  19,  2170). 
Its  chloride  on  heating  with  PCl^  yields  G^Jlifil^ 
[61°].— KA'.— NaA'.-BaA'.,  3aq.— PbA'.,  3aq. 

Ethyl  ether  Elk'.  [il5°]. 

Chloride  C,„H,(N0.,).S0,C1.  [140°]. 

Amide  [225°].    Long  needles. 

(0)-Nitro-iiaphthaIene  sulphonic  acid 
Cn,H,(NO,J(SO,,H)  [1:2'].  The  Basalt  is  the  most 
soluble  of  the  Ba  salts  of  the  acids  obtained  by 
nitration  of  naphthalene  ()3)-sulphonie  acid 
(Cleve,  Bl.  [2]  29,  415 ;  B.  21,  32i54).  Occurs 
also  among  the  products  of  sulphonation  of 
(a)-nitro-naphthalene  (Palmaer).  Its  chloride, 
heated  with  PCL„  yields  C,„H,  C1,  [62'].— KA'iaq. 
— NaA'iaq.— NH,A'.— BaA'.,3aq.  S.  (of  BaA'^) 
11  at  100°  ;  -2  at  17°.— CaA'2  2aq.— MgA',,9aq.— 
PbA'jSaq.  —  MnA'^  lOaq.  —  CuA'^Saq.  — 
ZnA'aOaq.— AgA'. 

Ethyl  ether  EtA.'.    [107°].  Needles. 

Chloride  Yellow  needles. 

Amide  [223°].  Needles. 

Nitro-naphthalene  sulphonic  acid 
C,„H„(N0.,)(S0,H)[1:4].  Formed,  together  with 
the  (1:1')  and  1:4')  isomerides  by  nitration  of 
naphthalene  (a)-sulphonic  acid;  the  acids  being 
separated  by  crystallisation  of  their  chlorides 
from  benzene  (Cleve,  B.  23,  958).  Yellowish 
crystalline  mass. — KA'. — Na.\'aq. — CaA',2aq.  S. 
2-7  at  17°  ;  7  at  100\— BaA'.,  aq.  S.  1-5"  in  the 
cold  ;  3  at  100°.— PbA'.,  6aq.— AgA'  :  needles. 

Methyl  ether  Mek'.  [117°]. 

Ethyl  ether  EtA'.  [93°]. 

Chloride  C,„H,(N02)S0.,C1.  [99°]. 

Amide  [188°].  Octahedra. 

Nitro-naphthalene  sulphonic  acid 
C,„H,(N0,)(S03H)  [1:1'].  A  product  of  the  nitra- 
tion of  naphthalene  (a)-sulphonic  acid  (Cleve,  B. 
23,  962). 

Chloride  [101°]. 

'  a '-Nitro-naphthalene    disulphonic  acid 

C,„H,(N0,)(S0,H),[4:2:2'].  Obtained  from  its 
chloride,  which  is  formed  by  nitrating  naph- 
thalene '  a '-disulphonic  chloride  C|,|H  .(S0,C1)^ 
(AI6n,  Bl.  [2]  39,  63;  Bn.  2,  156).  Needles,  v. 
e.  sol.  water.  — Na.A''Gaq.  —  K.^A"3aq. — CaA"5aq. 
— BaA"  uaq.  —PbA"  4aii.  -  Ag.A"  3aq. 


Chloride  C,„H,(N0,)(S0,C1),.  [141°].  With 
PCI5  it  yields  9-tri-chloro-naphthalene. 
Amide.  [287°]. 

')3 '-Nitro-naphthalene     disulphonic  acid 

C,„Hj(N0,)(S03H),[l:3:2'].  Formed  by  nitrating 
naphthalene  '  '-disulphonicacid  (Alen).  Scales. 
— Na  A"  2aq. — K^A".  —  CaA"  2aq.— BaA"  2aq.— 
PbA"  2aq.— Ag^A"  2aq. 

Chloride  C,„H,(N02)(S0.,Cl)j.  [186°]. 
With  PCI5  it  gives  (7)-tri-chloro-naphthalene. 

Amide  [above  300°].  Needles. 

Di-nitro-naphthalene  '  a  '-disulphonic  acid 
C,„H,(NO.,).,(S03H)2.  Obtained  from  its  chloride 
which  is  formed  by  nitrating  naphthalene 
'  o '-disulphonic  acid  (A16n). — KjA". — KjA'4aq. 
— BaA"  5aq. — Ag^A"  aq. 

Chloride  [219°].    Needles  (from  benzene). 

Amide  C,„Hj(N0.,1„(S0.,NH,,)„.    [c.  306°]. 

Pcri-NITRO-(a)-NAPHTH01C  ACID 
C,„H,(N0,)(C0,H)[1:1'].  [215°].  S.  -04  in  the 
cold.  S.  (alcohol)  5.  Formed,  together  with 
the  (l,4')-isomeride  by  nitrating  (o)-napththoic 
acid  (Kiichenmeister,  B.  3,  739  ;  Ekstrand,  B. 
12,  1393  ;  18,  73,  2881  ;  19,  1138  ;  J.  pr.  [2]  38, 
156,  276).  Prisms,  v.  sol.  alcohol.  Yields  on 
nitration  di-nitro-naphthalene  [170°]. 

Salts.— NaA'.— CaA',, 3aq.  S.  2  at  15°.— 
BaA'2  6aq.— PbA'^aq  :  yellow  prisms. 

Ethyl  ether  EtA'.    [69°].  Octahedra. 

Amide  C,„HJNO,)(CONH,). [280^].  Needles, 
converted  by  cone.  HClAq  at  170  into 

C.„H,CL,<^^>  [261°]. 

Nitro-(a)-nap'ithoic  acid 
C,„H,(N0,,)(C0,H)[1:4'].  [239°].  S.  -02  at  15°. 
S.  (alcohol)  -5  at  15°.  Formed  as  above,  and 
also  by  saponifying  its  nitrile  which  is  obtained 
by  nitrating  the  nitrile  of  (ci)-naphthoic  acid 
(Graeff,  B.  14,  1063  ;  16,  2250;  Ekstrand,  J.pr. 
[2]  38,  241).  Needles.  HNO3  (S.G.  1-3)  converts 
it  into  di-nitro-naphthalene  [212°]. — NaA'5aq. 
— CaA.'„2aq.  S.  -63  at  15°.— BaA'^  3iaq  :  yeUow 
needles.  — PbA'2  5^aq. 

Methyl  ether  MeA'.  [110°]. 

Ethyl  ether  EtA'.  [93°]. 

Jsopropyl  ether  JprA',  [101°]. 

iViiri C|„H,(N0,)CN.  [205°]. 

(7)-Nitro-(a)-naphthoic  acid  [255°].  Formed 
by  heating  its  nitrile  with  HClAq  at  160°  (Graeff, 

B.  16,  2252).    Needles  (by  sublimation). 
Nitrile  [153°].    Formed, together  with  the 

isomeride  [205°]  by  nitrating  (a)-naphthonitrile. 

'  o'-Nitro-(;8)-naphthoic  acid  [220°].  Formed, 
as  well  as  the  four  following  acids,  by  nitration 
of  (i8) -naphthoic  acid  (Ekstrand,  B.  12,  1325). 
Needles.— CaA',,.    S.  -26  at  15°. 

Ethyl  ether  EtA'.    [82°].  Needles. 

'  ;8 '-Nitro-(;8)-naphthoic  acid 

C,  „H,(NO..)(CO.JH)[l'or4':2].  [293°].  Formed  as 
above  (Ekstrand,  B.  18,  1207;  J.  pr.  [2]  42, 
375).  Obtained  also  by  saponifying  its  nitrile 
(Graeff,  B.  16,  2252).  Needles,  m.  sol.  hot  alco- 
hol.—KA' aq.— NaA' 2aq.— CaA'..  3aq.  S.  -12  at 
15°.— BaA'2  4aq. 

Methyl  ether  MeA'.    [112°].  Needles. 

Ethyl  ether  EtA'.    [109°].  Needles. 

Isopropyl  ether  PrA'.  [70°].  Needles. 

Nitrile  C,„H^(NO.,)CN.  [173°].  Formed 
by  nitration  of  (;3) -naphthoic  nitrile.  Needles. 

(7)-Nitro-(i3)-naphthoicacid  [2f39°].  Formed 
as  above.    Needles,  v.  sol.  alcohol. 
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Ethyl  efherVAk'.  [03^]. 

(5)  Nitro-(3)-naphthoic  acid 
C,„H„(NU,,)(CO,II)  [4'orl':2].  [288°].  S.  (al- 
cohol) '25  in  tlie  cold.  Formed  as  above  (Ek- 
Btrand,  J.  pr.  [2]  42,  21)2).  Needles.  Yields  di- 
nitro-naphthoic  acid  [22G°]  with  fuming  HNO.,. 
— NH,A'.— NaA'  2aq.— BaA'^  Saq.— CaA'.  iiacj. 
S.  '15  in  the  cold. 

Elhyl  ether  Etk'.    [121°].  Plates. 

(e)-Nitro-(/3) -naphthoic  acid.  [28o°].  Ono 
of  the  products  of  the  action  of  HNO.j  (S.(t. 
1-42)  on  (;3)-naphthoic  acid  (Ekstraml,  J.  pr.  [2] 
42,  304).    Stellate  needles  (from  alcohol). 

Ethyl  ether  FA\'.    [75°].  Needles. 

Di-nitro-(a)-naphthoic  acid 
C,„H,(N0,),CO,H  L4:4':l].  [205^].  Obtained  by 
nitration  of  (a)-naphthoic  acid  and  of  (1,4')- 
nitro-naphthoic  acid  (Ekstrand,  B.  17,  IGOO; 
19,  1984;  20,  219,  1353;  J.  pr.  [2],  38,  2.59). 
Prisms  or  needles  (from  alcohol).  Reduced  by- 
tin  and  HClAq  to  naphthylene-diamine  [(i5°J. 
H,S  in  alkaline  solution  forms  C,„H3N,,.C0,H  (?), 
a  bluish-violet  pp. — NaA'  Gaq. — BaA'o  2',a(i. — 
CaA'„3aq:  needles.    S.  '7  in  the  cold. 

Ethyl  ether  FAA'.    [143°].  Needles. 

Di-nitro-(a) -naphthoic  acid 
C,„H,(NO,,),CO,H.  [215°].  Formed,  together 
with  the  preceding  acid,  by  nitrating  (a)-naph- 
thoic  acid  (Ekstrand,  D.  19,  1984;  J.  [2]  38, 
270).  Needles  or  plates  (from  alcohol).  Yields 
nitro-amido-naphthoic  acid  [c.  110°]  on  reduc- 
tion by  H,S  and  NH,.— CaA',,. 

E t h n'let h c r  Kt A'.    [137 °].  Needles. 

Di-nitro-(a)-naphthoic  acid 
C,„H,(NO,,).,CO,,H  [4':1':1].    [218°].    Formed  by 
nitrating  nitro-(o)-naphtho'c  acid  [239°],  and 
occurs  among  the  products  of  the  action  of 
fuming  HNO,,  on  (a)-naphthoic  acid  (Ekstrand, 

B.  20,  220  ;  J.  pr.  [2]  38, 2()7).  Trimetric  crystals 
(from  alcohol)  ;  n:6:c  -  •973:1:1-442.  Yields  a 
lactam  of  di-amido-naphthoic  acid  on  reduction. 
— CaA'.,  7aq:  yellow  needles,  v.  e.  sol.  water. 

Ethyl  ether  Ftk.'.    [129°].  Needles. 
Di-nitro-(/3)-naphthoic  acid 

C,  „n,(XO,),COJI.  [220°].  S.  (alcohol)  17  in 
tlic  cold.  Formed,  together  with  the  isomeride 
[148°]  by  dissolving  (3)-naphthoic  acid  in 
faming  HNO3.  Formed  also,  in  like  manner, 
from  nitro-(/3)-naphthoic  acid  [288°]  (Ekstrand, 

B.  17,  1002;  J.  pr.  [2]  42,  300).  Needles  (from 
alcohol).  Y'ields  by  reduction  nitro-amido-naph- 
thoic acid  [235°]  and  di-amido-naphthoic  acid  [c. 
230°].— NHjA'  aq.  S.  "35  in  the  cold.— LaA'^Gaq. 
—  CaA'.,4aq.    S.  -00  in  the  cold. 

E  t  h  !i  leth  c  r  EtA'.    [141°].  Needles. 
Di-nitro-(3)-naphthoic  acid 

C,  „H,(NO,,),CO,,n[l:l':2]or  [4:4':2].  [248°].  S. 
(alcohol)  1-G  in  the  cold.  Formed  as  above,  and 
a'so  by  nitrating  nitro-(/3)-naphthoic  acid  [293°] 
(Ekstrand,  B.  17,  1602  ;  J.  pr.  [2]  42,  280).  Rect- 
angular prisms.  Reduced  by  FeSO,  and  NII^ 
to  di-amido-naphthoic  acid  [202°].— NH^A'  aq.— 
NaA'  4aq.-BaA'.,  8aq.— CaA',,  5aq. 

Ethyl  ether  EtA'.  [105°]. 

Tri-nitro-(a)-n  iphthoic  acid 
C,„H,(NO.,),CO,H.  [283°].  Formed  in  small 
quantity  by  the  action  of  H.SO,  and  HNO,  on 
nitro-(o)-naphthoie  acid  [215°]  (Ekstrand,  Z?.'l9, 
1131  ;  J.pr.  [2]  38,  372).  Wedge-shaped  needles 
(from  alcohol).    Tastes  very  bitter.— CaA'.  5aq. 

Ethijl  cthcrElM.    [131°].  Prismd. 


Tri-nitro  (a)-naphthoic  acid 
C,„H,(NO,J,CO,H.     [23(;°J.    Formed  from  di- 
nitro-(a)-naphthoic    acid    [2G5°],    H.SO,,  and 
fuming  HNO.,  (Ekstrand,  B.  19,  1987)."  Needles. 

Ethyl  ether  VA.V.    [191°].  Needles. 

Tri-nitro-(a)-naphthoic  acid 
C,„H,(NO.,),CO.,H.    [293  ^.    A  product  of  nitra- 
tion of  di-nitro-(a)-naphthoic  acid  [2G5°]  (E.). 
Cubes,  si.  sol.  alcohol. 

Ethyl  ether  KtV.    [150°].  Needles. 

NITRO-(a)-NAPHTHOL 
C,„H„(NO.,)(OH)  [2:1].  [128°].  Formed,  together 
with  the  isomeride  [1G4°],  from  acetyl-  or 
ben/.oyl-naphthylamine  by  nitrating  and  boiling 
the  i)roduct  with  NaOHAq  (Andreoni  a.  Bicder- 
mann,  B.  G,  342;  Liebermann  a.  Dittler,  A.  183, 
245;  Worms,  B.  15,  1815;  Lellmann,  B.  19, 
802).  Obtained  also  by  oxidising  (6)-naphtho- 
quinone  (/8)-oxim  (Fuchs,  B.  8,  029)  ;  and  by 
the  action  of  nitrous  acid  on  (a)-naphthylamino 
at  100°  (Deninger,  J.  pr.  [2J  40,  300).  Yellow 
needles,  si.  sol.  water,  m.  sol.  alcohol  ;  volatile 
with  steam. — KA' aq. — BaA'..3aq  :  red  needles. 

Nitro-(a)-naphi.hol  C,"„H„(NO,,)(OII)  [4:1]. 
[1G4°].  Formed  as  above,  and  also  by  the  ac- 
tion of  (nascent)  nitrous  acid  on  (o)-naplithyl- 
amine  in  the  cold  (Deninger,  J.  pir.  [2]  40,  300). 
Golden  needles  (from  water),  not  volatile  with 
steam  ;  v.  e.  sol.  alcohol.  Yields  di-nitro-naph- 
thol  [138°]  on  nitration.  By  successive  reduc- 
tion and  oxidation  it  may  be  converted  into 
(o)-naphthoquinone. — KA'. — NaA'.^  2aq  :  crimson 
needles,  bluish-red  when  anhydrous.— BaA'..  aq. 
— BaA',3aq  (Hiibnor,  4.  208,  32.5).-CaA'^3aq. 
—  PbA'., :  scarlet  powder. — AgA'. 

Nitro-(/3)-naphtliol.    Ethyl  ether 
C,„H,,(NO.,)(OEt)  [1:2'].      [73°].      Formed,  to- 
gether with  the  ethyl  ethers  of  the  two  following 
isomerides,  by  nitrating  C|„H-(OEt)  dissolved  in 
HOAc  (Gaess,  J.  pr.  [2]  43,  25).  Needles. 

Nitro-(0)-naplitliol.    Ethyl  ether 
C,„H,.(NO.J(OEt)     [2:2'].       [114°].  Needles. 
Yields  on  oxidation  nitrophthalic  acid  [114°]. 

Nitro-(/3)-na-)hthol  C,„H,,(NO.,)(OH)  [1:3]. 
[103°].  Formed  by  oxidising  the  (a)-oxlm  of 
(/3)-naphtho(iuinone  (Stenhouse  a.  Groves,  C.  J. 
32,  51),  or  by  boiling  the  acetyl  derivative  of 
nitro-(/3)-naphthylamine  with  NaOHAq  (Lieber- 
mann a.  Jacobson,  A.  211,  4()).  Formed  also  by 
the  action  of  (nascent)  nitrous  acid  on  (;8)-naph- 
thylamine  (D.).  Needles.  By  reduction  fol- 
lowed by  oxidation  it  may  be  converted  into  (^)- 
naijhthoquinone. 

Acetyl  derivative  C,„H,(NO.,) (OAc).  [Gl°]. 
Y'ields  C,„H  (NH.Vc)(OH)  on  reduction  by  zinc- 
dust  and  HOAc  (B5ttcher,  B.  10,  1933). 

Benzoyl  derivative  C,„H,(NO.,)(OBz). 
[142°].    Yields  C,„H,.(NHB7.)(0H)  on  reduction. 

Ethyl  ether Eth.'.  [104°].  Yellow  needles 
(Wittkamp,  B.  17,  393  ;  Gaess,  J.pr.  [2]  43,  22). 

Di-nitro-(o)-naplithol 
C,(,IL(N0.,),(0H)[4:2:1].  Martiusyellmv.  [138°]. 
Formed  by  the  action  of  HNO,  on  (a)-naphthol, 
(a)-naphthol  sulphonic  acid,  and  (2,1)-  or  (4,  1)- 
nifro-naphthol(Martius,;7.[2J4,80;  LXirmstiidtcr 
a.  Wichelhaus,  A.  152,  299  ;  Liebermann,  A.  183, 
249).  Formed  also  by  boiling  diazonaphthaleiio 
chloride  or  sulphonate  with  dilute  nitric  acid 
(Martius;  Nevile  a.  Winthcr,  C.  J.  37,  G32). 
Sulphur-yellow  crystals,  nearly  insol.  boiling 
water,  si.  sol.  alcoliol.    Not  volatile  with  stcaui. 
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Yields  phthalic  acid  on  oxidation.  Its  salts  dye 
wool  yellow.  Poisonous :  -4  g.  killed  a  dog 
(Weyl,  B.  21,  2191).— NH, A'  aq.— Na,A"  aq.— 
GaA'2  Gaq. — SrA'2  3aq.— BaA'.,  3aq. — AgA'. 

Ethyl  ether  EtA'.    [88^].  Needles. 

Di-nitro-  (3)  -naphthol 
C,„H,(NO,),,(OH)[l:2':2].  [194°].  Formed  by 
beating  (;8)-naphthol  with  alcohol  and  HNO, 
(Wallach  a.  Wichelhaus,  B.  3,  846).  Prepared 
by  boiling  a  solution  of  (/3)-diazonaphthaIene 
chloride  with  HNO.,  (Graebe  a.  Drews,  B.  17, 
1170).  Yellow  needles.  Dyes  deep  yellow.  On 
oxidation  it  yields  nitro-phthalic  acid  [160°]. — 
KA'2aq:  yellow  needles. — Ba'A^aq  (Lowe,  iJ.  23, 
2542). — AgA':  scarlet  pp. 

Ethzjl  ether  EtA.'.  [138°]  (Graebe)  ;  [144°] 
(Gaess).  Formed  by  nitrating  the  compounds 
C,„H,(NO,)(OEt)  [114°]  and  [104°].  Yellow 
needles.  Converted  by  NHj  into  di-nitro-naph- 
thylaniine  [238"]. 

Di-nitro-(/3)-naphthol 
C|„H-,(N0,),(UH)[1:1':2'].    [198°].  Formed  from 
its  ether  by  saponifying  with  alcoholic  potash 
(Gaess).     Plates.     Yields  nitrophthahc  acid 
[212°  or  218°]  on  oxidation. 

Eth7jl  ether  EtA'.  [215°].  Obtained  by 
nitrating  C,„H„(NO,,)(OEt)  [1:2]  (Gaess),  and  also 
from  the  [1:2']  isonieride.  Needles.  Possibly 
identical  with  the  following  isomeride. 

Di-nitro-(3)-naphthol 
C,„H,(NO.,),(OH)[4':l':2]. 

Ethyl  ether  EtA'.  [215°].  Formed  by 
nitrating  S(C,„H,.0Et)2  (Onufrovitch,  B.  23, 
3356).  Orange  neeJlcs-  Yields  (6,  3,  2,  l)-di- 
nitro-phthalic  acid  on  oxidation. 

Tri-nitro-(a)-naphthol  C,„H,(N0-,)3(0H). 
[176°].  S.  -28  at  15°.  Formed  from  di-nitro- 
(a)-naphthol,  H.SO^,  and  HNO3  (Ekstrand,  B. 
11,  161;  Diehl  a.  Merz,  B.  11,  1662).  Small 
crystals.  Yields  di-nitro-phthalic  acid  [213 '] 
on  oxidation. — KA'  aq.  S.  '25  in  the  cold. — 
NaA'aq.  S.  3  in  the  cold. -NH,A'.  S. -15  in 
the  cold.— BaA'2  2iaq.  S. -09.— CaA'^  S^aq.  S. 
■4.-AgA'. 

Methyl  ether  MeA'.  [128°].  Got  by 
nitrating  C,„H,OMe  (Staedel,  B.  14,  899  ;  A.  217, 
172).    Yellow  plates. 

Ethyl  ether  EtA'.  [148°]. 

Tri-nitro-(,8)-naphthol  C,„H,(N0.,)30F. 

Methyl  ether  MeA'.  [213°].  Got  by 
nitrating  C|„H,0Me  (Staedel). 

Ethyl  ether  EtA'.  [186°]. 

Tetra-nitro-(a)-Daplithol  C|„H,(N0.,)j0H. 
[180°].  S.  (benzene)  -46  at  18°.  Formed  by 
boiling  C,„H,Br(NO„),  [170-5°]  with  Na.GO.Aq 
(Merz  a.  Weith,  B.  15,  2714).  Yields  di-nitro- 
phthalic  acid  [227°]  on  oxidation. — NaA'  2aq. 
S.  -1  at  19°.— CaA'2  2aq.— BaA'j  3aq.— AgA'  3aq  : 
red  needles. 

DI-NITRO- (a) -NAPHTHOL  SULPHONIC 
ACID  C,„H„N,SOs  i.e. 

C,H3(S03H)<^{^,gy.gg'°2^.    Naphthol  yellow 

S.  Formed  by  warming  (a)-naphthol  trisul- 
phonic  acid  with  dilute  nitric  acid  at  50'  (Lauter- 
bach,  B.  14,  2028).  Obtained  also  from  mono- 
or  di-sulphonic  acids  of  (a)-naphthol  in  which 
one  S0.,H  is  in  a  different  ring  to  the  hydroxyl. 
Long  yellow  needles.  Very  powerful  dye,  pro- 
ducing a  very  fast  greenish-yellow  shade. — 


i  K  ,A" :  V.  s?.  pnl.  cold  water.  Not  poisonous 
(Weyl,  B.  21,  2191). 

Di-nitro-(a)-naphthol  snlphonic  acid 

G,„H,(NO,).,(OH)(SO,H)[4':a::2;41.C;-occi;j-7/eZZoi«. 
Formed  by  warming  (;8)-naphthol  (a)-sulphonic 
acid  with  dilute  HNO3  (Nietzki  a.  Ziibelen,  B, 

22,  454). — KA' :  golden  scales. 
NITE0-((3)-NAPHTH0QUIN0NE 

C,„H,(NO,)0,.  [158°].  Formed  by  nitrating 
(^)-naphthoquinone  (Stenhouse  a.  Groves,  A. 
194,  203  ;  C.  J.  33,  416  ;  45,  299).  Crimson 
plates  (from  HOAc),  si.  sol.  ether  and  water. 
With  alcoholic  aniline  it  forms  the  compound 

C,„H,(NOJ(OH)<^pj^  [253°]  (Korn,  B.  17,  908). 

|)-Bromo-aniline  forms  the  corresponding  body 

C,„H,(NOJ(OH)<g 

,C.HBr  1^^^^°^  (Brauns,  B. 
17,  1133).  The  corresponding  o-toluide  melts  at 
240°,  the  p  toluide  at  241°.  Excess  of  aniline  in 
benzene  forms  yellow  needles  of  Cj^HuNjO,. 
[186°].  Hydroxylamine  hydrochloride  in  pre- 
sence of  HOAc  forms  a  salt  C,„H,NO,(NH,OH) 
[141°],  which  on  boiling  with  HOAc  yields 
nitro-hydro-(i8)-naphthoquinone  (Zaertling,  B. 

23,  179). 

Nitro-(7)-naplitlioquiTione.  [208°].  Formed 
by  oxidising  nitro-acenaphthene  (Quincke,  S.  21, 
1460).  Yellowish-red  needles,  \ielding  with 
aniline  C,„H,0.,(NO.,)(NHPh)  and,  with 

diphenylamine,  C,oH,0,(NO,)(NPh,). 

NITE.O-(aa)-DINAPHTHYL  C,„H-.C,„H,NO.,. 
[188°].  Formed  from  dinaphthyl,  HNO3,  and 
HOAc  (JuUus,  B.  19,  2549).    Orange  plates. 

Di-nilro-dinaplithyl  C,„H,(N02).C,„H  ,(N0.,). 
[280°].  Formed  by  nitrating  dinaphthyl  {f.}. 
Yellow  needles,  insol.  alcohol,  v.  si.  sol.  C  H^. 

Tetra-nitro-dinaphthyl  C,„H,„(NO,),.  Formed 
from  dinaphthyl  and  fuming  HNO.,  (Lessen,  A. 
144,  77).    Amorphous  orange  powder. 

Tetra-nitro-(/33) -dinaphthyl.  [150°].  Formed 
from  isodinaphthyl  and  HNO3  (Staub  a.  Watson 
Smith,  C.  J.  47, 104).   Amorphous  yellow  powder. 

NITRO  -  (o)  -  NAPHTHYL  -  AMIDO  -  BENZOIC 
ACID  C,„H.NH.C,H.,(N0,).C0,H;4:3:1].  Formed 
by  heating  (ct)-naphthylamine  with  bromo-nitro- 
bsnzoic  acid  (Heidenleben,  B.  23,  3468).  Yields 
on  reduction  the  amido-  acid  [90°]. — NaA' ;  red- 
dish-brown j)Owder. 

Ethyl  ether  EtA'.  [109°]. 

Nitro  -(6)-  naphthyl  -  amido  -  benzoic  acid. 
Formed  in  like  manner  from  (;8)-naphthylamine 
(H.).    Brick-red  crystals,  insol.  water. — NaA'. 

Ethyl  ether  EtA'.  [127-5°]. 

NITRO-(a)-NAPHTHYLAMINE 
C,„H.(N0,){NH,)[2:1].  [144°].  Formed  by  sa- 
ponifying its  acetyl  derivative,  which  is  pro- 
duced, together  with  that  of  the  (4,  l)-isomeride 
[190°],  by  nitrating  the  acetyl  derivative  of 
(a)-naphthylamine  (Lellmann  a.  Bemy,  B.  17, 
109  ;  19,  236,  796).  Bed  monoclinic  prisms 
(from  alcohol).  Converted  by  boiling  alcoholiq 
potash  into  nitro-naphthol  [128^]. 

Acetyl  derivative  C,„H„.(NO..)(NHAc). 
[199°].  With  1  mol.  of  the  (4,  l)-isomeride  it 
forms  a  compound  [170']. 

Di-acetyl  derivative  C,oHj(NO.J(NAcJ. 
[115°].    Got  by  using  Ac,0  at  140°. 

Benzoyl  derivative  C,„H.(NO.,)(NHBz). 
[175°]  (Worms,  B.  15,  1814).    Yields  benzenyl- 
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naphtliylcne-dlamine  [210°]  on  reduction  with  i 
tin  and  HCl  (Hiibner,  A.  208,  32-i). 
Nitro-(a)-naphthylamine 

C|„H„(N0,,)(NH,,)[4:1].  [190^].  Formed  as  above 
(Liebermann,  A.  183,  232  ;  L.  a.  K.).  Orange 
noodles  (from  alcoliol).  Yields  nai^hthylene- 
diamine  [180^]  on  reduction. 

Acetyl  derivative  [190°]. 

Di-acetyl  derivative  [1-14°]. 

Benzoyl  derivative  [221'].   Yields  nitro- 
naphtliol  [104°]  on  boiling  with  potash. 

flitro-(a)-naphthylamine 
C,„H„{NO,)(XH,)  [4':1].  [119°].  Formed  by  re- 
duction of  '  a  '-di-nitro-naphthalene  with  alco- 
liolic  NHj  and  H.^S  (Beilstein  a.  Kuhlbcrg,  A. 
lli'.l,  81).  Small  red  needles  (from  water).  On 
elimination  of  NH._,  it  yields  (a)-nitro-naphthal- 
ene.— B'.B.SO,  2aq  :  needles,  si.  sol.  cold  water. 

SulpJionic  acid 
C,„H,(NO,)(NH,)(SO,II)[4':l:4].  Formed  from 
(1,  4)-naphtliylamine  sulphonic  acid  by  acetyla- 
tion,  nitration,  an<l  subsequent  saponification 
(Niotzki  a.  Ziibelen,  B.  22,  451).  Colourless 
needles.    Potash  yields  nitro-naphthylamine. 

Nitro-(6)-naphthylamine 
C,„H„(N0,)(NH,)[1:21.  [127°]  (L.  a.  J.) ;  [124°] 
(Meldola,  C.  J.  47,  520).  Formed  by  saponifying 
its  acetyl  derivative,  which  is  obtained  by  nitra- 
ting the  acetyl  derivative  of  (/3)-naphthylamine 
(fjiebermann  a.  Jacobson,  i5.  14,  800,  1792;  A. 
211,  42).    Orange  needles,  sol.  hot  water. 

Acetyl  derivative  C|„H„(NO  ,)(XHAc). 
[124°].  Eeduced  by  tin  and  HOAc  to  etlienyl- 
(a;3)-naphthylene-diamine  (Fischer  a.  Hepp,  B. 
20,  217:0. 

Di-iiitro-(a)-naphthylamineC,„H,(NO.,).,(NH ). 
[4:2:1]  [2:i9°J  (Witt,  B.  19,  20:32).  Obtained  froin 
its  acetyl  derivative,  which  is  formed  by  nitrating 
C|„H;NHAc.  The  saponification  is  effected  by 
alcoholic  NHj  or  by  H  SO,  (Liebermann,  A.  IS'i, 
274;  Meldola,  B.  19, '2683).  Formed  also  by 
lieating  di-nitro-(a)-nai)hthol  with  alcoholic  NH., 
(Witt).  Lemon-yellow  needles,  lleadily  con- 
verted by  potash  into  di-nitro-o-naphthol.  On 
elimination  of  NH.,,  it  yields  di-nitro-naphthal- 
cne  [144°]. 

Acetyl  derivative  [250-5°]  (Ebell,  A.  208, 
330) ;  [247°]  (L.).  Needles. 

Benzoyl  derivative  [2.52°].  Needles. 

Di-iiitro-(/3)-naphthylatnine 
C,„H,(NO..).,(NH.,).  [242°].  Formed  by  heating 
C,„H,(NO.,).,(OEt)  [144°]  with  aqueous  NH,  at 
140°  (Graebe  a.  Drews,  B.  17,  1172;  Gaess, 
J.  j)r.  [2]  43,  31).  On  elimination  of  NH._.  it  yields 
di-nilro-naphthalene  [101'5^]  or  [107°].  Two  iso- 
meric compounds  C,„H.,(NO,,)..NHAc  [185°]  and 
[235°]  are  got  by  nitrating  acetyl-(^)-naphthyl- 
amine  (Maschke,  C.  C.  188(i,  824). 

Di-iiitro-(6)-naphthyIaniine 
C,JL(NO..),,(NH.,)  [1:1':2'].     [223°].  Formed 
from  C,„H,(XO,).,(OEt)  [215°]  (Gaess).  Yields 
di-nitro-naphthalene  [172°]. 

Di-nitro-naphthylamine  obtained  from  the 
C,„H,(XO.)..(OEt)  [215°]  of  Onufrovitch  {B.  2B, 
3362)  carbonises  at  2:!5°-250°. 

Tri-nitro-(a)-naphthylamine 
C,„H,(XO,.).,(NH.,).  [c.  264°].  Formed  from 
C,„H,(N'0,,),,.OEt  and  alcoholic  NH^  at  50° 
(Stacdcl,  B.  14,  901  ;  A.  217,  173).  Yellow 
prisms  (from  toluene).  On  elimination  of  NH._, 
it  yields  tri-nitro-naphthaleue  [181°J.  : 


Tri-nitro  (0)  naphthylamine.  Formed  from 
C,„H,(NO.,),.Oi'.t  and  NH,  (S.).  Yellow  needles. 
Yields  tri-nitro-naphthalene  [181°]  on  elimina- 
tion of  NH.^. 

Tetra-nitro-  (a)  -naphthylamine 
C,„H,(NO,),NH.,.       [194' I.       Formed  from 
C,„H.,Br(NO.,),  and  NH,  (Merz  a.  Weith,  I>'.  15, 
2718).    Yellow  needles,  si.  sol.  alcohol. 

Tetra-nitro-(/3) -naphthylamine  [202°]. 
Formed  from  (/8)-bromo-tetra-nitro-naphthalene 
and  NH,  (M.  a.  W.).    Yellow  needles. 

Nitro-di-(/8)-naphthyl-amine.  Benzoyl  rfc- 
rif rtCti'c  C,„H,.NBz.C,„H,NO.,.  [108°].  Got  by 
nitrating  (C,„H,).,N13z  (His,  1^.20,  2(;2.5).  Nodules 
(from  alcohol)  or  prisms  (containing  C,,HJ  [95  '] 
(from  benzene).  Yields,  on  reduction,  benzeuyl- 
naph thy lene-naphthyl -diamine  [163'^]. 

Di-nitro-di-(/3)-iiaphthyl-amine 
C,,„H,._,(NO.,).,NH.    [225°].    Formed  from  di-(^) 
naphthyl-amine,  HOAc,  and  HNO,  (His  a.  Weber, 

B.  17,  197). 
Tetra-nitro-di-(;3)-naphlhyl-ainiiie 

C. ,„H,„(NO,,),NH.  [2:s0°[.  Formed  by  mixing 
di-(3)-naphthylamine,  HOAc,  and  HNO.,  without 
cooling  (H.  a.  W.).  Granules.  On  further  nitra- 
tion it  vields  liexa-nitro-di-naplitlivl -amine. 

NITRO  NAPHTHYLENE-DIAMINE.  D  i- 
acctylder  ivative.  C,oH.,(NO,,)(NHAc)  .r2:4:lj. 
[c.  295°].  Formed  by  nitrating  C|„H„(NHAc),^ 
(Kleemann,  B.  19,  335).  Yellow  needles,  yield- 
ing phthalic  acid  on  oxidation. 

DlNirEO-(a)-DINAPHTHYLENE-OXIDE 
C.,„H,„(NO.,)  ,0.   [270'].  Prepared  by  nitration  of 
(a)-dinaphthylene-oxidG    (Knecht  a.  Unzeitig, 

B.  13,  1725).    Yellow  needles. 
Dinitro-(/8)-dinaphthylene-oxide 

C.  ,„H,„(NO.,).,0.  [221°].  Prepared  by  nitration 
of  (/3)-dinaphthylene-oxide  (K.  a.  U.).  Orange- 
red  needles. 

TETRA-NITRO-DI-NAPHTHYL  METHANE 
CH,,!C,„H,(XO.,),,!.,.       Formed     from  di-(a). 
naphthyl-methane  and  HNO,  (Grabowski,  B.  7, 
1605).  Colourless  crystals,  decomposing  at  260''- 
270°. 

NITRO-(a)-NAPHTHYL-PIPERIDINE 

C,„H„(XO.,)NC-,H,„.  [77°].  Formed  by  heating 
(1,  4)-bromo-nitro-naphthalene  with  piperidine 
(Lellmann  a.  Biittner,  B.  23,  1387).  Yellow 
needles.    Weak  base. 

DI-NITRO-DI-(a)-NAPHTHYL  BISULPHIDE 
S(C,„H,.XO.,).,.  [186°].  Formed  from  nitro- 
naphthalene  sulphonic  chloride  and  HI  (Cleve, 
B.  23,  960).    Greenish -yellow  scales. 

NITRO-NITROSO-ANTHBONE  C,,n,N..O,. 
[263 'J.  Formed  by  boiling  hydroanthracene- 
nitrite  (vol.  i.  p.  277)  with  alkalis  (Liebermann 
a.  Landshoff,  B.  14,  470).  Yellow  needles, 
yielding  antlirncpn'none  on  oxidation. 

NITRO-OCTANE  C,H.NO.,.  (205°-212°). 
Formed  by  distilling  octyl  iodide  with  AgXO.^ 
(Eichler,  B.  12,  1883). 

NITRO-OCTOIC  ACID  C,H,,(NO.,)0..  S.G. 
i5  1-093.    Formed  by  boiling  the  non-volatile 
acids  of  cocoa-nut  oil  for  along  time  with  HXO3 
(Wirz,^.104,289).    Oil.-AgA'.— EtA'.  S.G. 
1-031.  Oil. 

NITRO-OCTYL-BENZENE  C,N,(NO.,)C,H,„ 
The  three  isomerides  may  be  got  by  nitrating 
octyl-benzene  (Ahrens,  B.  19,  2721).  o-Nitro- 
octyl-benzene  carbonises  at  130°;  the  7!i-iso- 
mcride  melts  at  124°;  the      variety  melts  &.t 


588 


NITRO-OCTYL-BENZENE. 


204°.  Thoy  yield  the  corresponding  nitro-benz- 
oic  acids  on  oxidation  by  KMnO^. 

Di-nitro-octyl-benzene  C„H3(N0.J.^,C„H,j. 
[22G'-'].    Formed  by  nitration  of  ootyl-benzene. 

NITRO-OPIANIC  ACID  v.  Opiakic  acid. 

NITEO-ORCIN  C.H.NOj  i.e. 
CH,Me(NO,,)(OH),.  '  Two  nitro-orcins  [120°] 
and  [US'"]  are  formed,  together  ■with  an  azo- 
compound,  by  the  action  of  a  cold  mixture  of 
nitrous  and  nitric  acids  on  an  ethereal  solution 
of  orcin  (Weselsky,  B.  7,  439).  They  may  be 
separated  by  steam-distillation,  the  compound 
melting  at  120°  being  volatile.  The  nitro-orcin 
[120°]  forms  Ba(HA").,;  the  isomeride  [115°] 
yields  Ba(HA").,8aq  and  BaA"  3aq.  By  the 
action  of  HNO.^  and  HNO3  on  the  ethyl  deriva- 
tive of  orcin  there  are  formed  two  compounds 
C„H.,Me(NO,)(OH)(OEt),  melting  at  54°  and 
103°  respectively  (Weselsky  a.  Benedikt,  M.  2, 
371). 

Di-nitro-orcin  C„HMe(NO,),(OH),,.  [lG4-5°]. 
S.  (alcohol)  5'5  at  15°.  Formed  from  di-nitroso- 
orcin  and  cold  dilute  HNO.,  (S.G.  1-3)  (Sten- 
house  a.  Groves,  A.  188,  358).  Yellow  plates, 
m.  sol.  boiling  water.  May  be  sublimed. — 
Ba(HA"),aq. 

Di-nitro-orcin  [110°].  Obtained  by  satu- 
rating toluene  with  NO.^  (Leeds,  A.  C.  J.  2,  416  ; 

B.  14,  483).  Golden  needles  (from  alcohol). 
Dyes  silk  yellow. 

Tri-nitrj-orcin  C,Me(NO,)j(OH),,.  [1G3°]. 
Formed  from  orcin,  H.,SOj,  and  HNO.,  (Sten- 
house,  Pr.  19,  410  ;  Merz  a.  Zetter,  B.  12,  681). 
Yellow  needles,  v.  sol.  hot  water.  Explodes 
above  163°.  Dyes  the  skin  yellow. —  K  A"  : 
orange  needles.  —  BaA"  3aq.  —  PbA". — Ag^A"  : 
amorphous  orange-red  pp. 

Methijl  ether  Me.A".  [09-5°]. 

Ethyl  ether  Et,A".  [61-5°]. 

NITKO-OXINDOL  C,H,ON(NO,).  Prepared 
by  adding  powdered  KNO^  to  a  solution  of  oxindol 
in  H,SO,  (Baeyer,  B.  12,  1313).  Yellow  needles, 
sol.  alcohol.    Begins  to  decompose  at  175°. 

j>NITRO-a)-OXY-ACETOPHENONE 

C,  H^(NO,).CO.CH,OH.  [121°].  Formed  by 
boiling  bromo-nitro-acetophenone  with  NaOAc 
and  HOAc,  diluting  with  water,  and  boiling 
again  (Engler  a.  Zulke,  B.  22,  204).  Sol.  hot 
alkalis. 

Nitro-di-oxy-acetophencne 
C„H,(NO,)(OH),,.CO.CH,.     [142°].    Formed  by 
nitration  (Nencki  a.  Hieber,  J.  pr.  [2]  23,  537). 

TETRA-NITRO-OXY-AMIDO-ANTHRAQUI- 
NONE  C,^H,N,,0„  i.e.  CnH,(NO,)j(NH,)(OH)0,.. 
Chrysammidic  acid.  Formed  by  boiling  chrys- 
ammic  acid  CnH„(N02)  ,(OH)202  with  ammonia 
(Schunck,  A.  65,  236  ;  Graebe  a.  Liebermann,  A. 
Suppl.  7,  310).  Olive-green  needles,  forming  a 
dark-purple  aqueous  solution.  Its  salts  explode 
when  heated. 

NITRO-OXY-AMIDO-BENZOIC  ACID 
CH„NA''-e-C„H,(NO,)(OH)(NH,)CO,H  [5:2:3:1]. 
[220°].    Got  by  reducing  di-nitvo-o-oxy-benzoic 
acid  (Hiibner  a.  Babcock,  B.  12,  1345).  Crystals. 

NiTRO-OXY-AMIDO-DIPHENYL.  Acetyl 
dcrivativeC„H,(^H\c).C,.n,{^0..){OH).  [204°] 
(Schmidt  a.  Schultz, .4. 207, 347).  Yellow  needles. 

NITB 0  ■  DI  - OXY- DI  AMIbO-TRI-PHENYL- 
METHANE  Di-mc  thyl-cthcr 
C,H,(NO,)CH(G„H,(OMe)NH,),.  [108°].  Formed 
by  heating  p-uitru  benzoic  uldcliydc  with  anis- 


idine  sulphate  and  H.SO,  (Fischer,  B.  15,  GSO). 
Golden  needles  (containing  C^Hu).  w-Anisidine 
yields  an  isomeric  body  [189°]  (Kock,B.  20,1562). 

NITRO-DI-UXY-AMIDO-QUINONE C  H,N  ,0. 
i.e.  C„(NO,)(OH),(NH,)0,.  The  salt  C„II,K.N  A 
is  precipitated  on  exposing  a  solution  of 
C„(NO.,)(NH,)(OH)j  in  aqueous  KXO3  to  the  air 
(Nietzki  a.  Benckiser,  B.  18,  499).  It  forms 
cojjpery  needles. 

NITRO-OXY-ANTHRAQUINONE.  Ethyl 

ether    C,H,<^q>C  H,(NO,)(OEt)  [q:2:3]. 

[243°].  Formed  by  oxidation  of  the  nitroso- 
anthrone  of  the  ethyl  ether  of  nitro-anthrol 
(Liebermann  a.  Hagen,  B.  15, 1795).  Colourless 
needles,  si.  sol.  alcohol. 

Nitro-di-oxy-anthraquincne  C,  ,H;(NOJO,. 
(a)-N itro-alizarin.  [196°J.  Prepared  by  nitra- 
tion of  the  di-acetyl  derivative  of  alizarin 
(Schunck  a.  Eomer,  B.  12,  587).  Less  soluble 
in  alcohol  and  HOAc  than  the  (;8) -isomeride. 
Oxidised  by  HNO3  to  phthalic  acid.  Yields 
purpurin  on  warming  with  H._,SOj. 

Nitro-di-oxy-anthraquinone.  {0)-Nitro-ali- 
zarin.  Alkariii  orange.  [244°].  Formed  by 
nitration  of  alizarin  dissolved  in  HOAc  (S.  a.E.; 
Bosenstiehl,  Bl.  [2]  26,  C3).  Formed  also  by 
boiling  di-nitro-oxy-anthraquinone  with  dilute 
(20  p.c.)  NaOH  (Simon,  B.  15,  692).  Orange 
needles  (from  benzene),  si.  sol.  KOHAq.  Dyes 
alumina  mordants  red  andiron  mordants  reddish- 
violet. 

Di-acetyl  derivative  [218°].  Needles. 

Nitro-tri-oxy-anthraquinone  CuH;(NO,)Oj. 
Formed  from  alizarin  and  fuming  HNO3 
(Strecker,  Z.  1868,  264).  Eed  crystalline  pow- 
der.—K^A". 

Di-nitro-oxy-anthraquinone 
C,,Hj:CA:C,H(NO,),(OH)[l:3:2].  [270°]. 
Formed  from  oxy-antbraquinone  and  fuming 
HNO3  (Simon,  B.  14,  464  ;  15,  694).  Yellow 
needles.    Dyes  wool  and  silk  orange. — KA'. — 
CuA'2  2aq.— MgA'2  5aq.— AgA'. 

Ethyl  ether  EtA'.  [158°]. 

Di-nitro-di-oxy-anthraquinone 
C|,H„(NO.,),Oj.  Di-nitro-imrpuroxanthin.  [250°]. 
Formed  from  purpuroxanthin  and  cold  HNO., 
(S.G.  1-48)  (Plath,  B.  9,  1205).    Bed  needles 
(from  HOAc).-  NH.HA".— BaA" :  red  needles. 

Tetra-nitro-di-oxy-anthraquinone 
C|  ,H,(NO.J,Oj.  Tetra-nitro-anthraflavic  acid. 
Tctra-nitro-anthraflavonc.  Formed  by  boiling 
anthradavic  acid  with  HNOj  (S.G.  1-4)  (Schard- 
inger,  B.  8,  1487).  Yellow  needles,  melting  with 
explosion  at  307-6°  cor.— Salts.— (NHJ.,A".— 
(NH,).^"NH3.— (NHJ,A"2NH3.— Ag,A":  brown- 
ish needles. 

Tetra-nitro-di-oxy-anthraquinone 
CuH,(NO„)jOj.  Tctra-nitro-isoanthraflavic  acid. 
Formed  by  nitrating  isoanthraflavic  acid 
(Koemer  a.  Schwarzer,  B.  15,  1045).  Yellow 
plates  (from  dilute  HNO.,).  Its  alkaline  solution 
is  red.  Dyes  wool  and  silk  orange-yellow,  but 
does  not  combine  with  mordants. — 'K.jk."2&(i: 
silky-red  needles. 

Tetra-iiitro-di-oxy-anthraquinone 
C,,H,(NO.J,0,.  Tctia-nitio-antlirarufin.  Formed 
by  nitration  of  anthrarufin  (Liebermann,  B.  12, 
188).  Small  yellow  plates  (from  fuming  HNO,). 
—  Na.,A"  4aq. — K.^A"  aq :  bronze-coloured  prisms. 
MgA"  Oaq. 
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Tetri-nitro-di-oxy-anthraquinone 

C|,I1|(N0.J,0.|.  Cliri/savuiiic  acid.  Formed  by 
licating  aloes  with  HNO,  (S.G.  1-37)  (Scliunck, 

A.  39,  1;  65,  235;  Stenhouse  a.  MuUer,  C. 
1'.),  311) ;  Tilden,  Fh.  [3]  2,  815).  Fonucd  also 
by  nitration  of  chrysazin  (di-oxy-anthraquinone) 
(iaobermann  a.  Giesel,  B.  8,  1043;  !),  32'J  ;  A. 
1S3,  11)3).  Golden  plates  or  monocliuic  prisms. 
Explodes  when  quickly  heated.  Aqueous  potas- 
sium cyanide  at  (iO^  fornis  chrysocy ammic 
acid  C|,H„N,,0|._,  Gaq,  which  forms  the  dark-red 
salts  (NH,).,A"  3aq,  K.,A'' 3aq,  and  CaA"  3aq. 

Salts.— Na.A"3a"q  (Mulder,  A.  GS,  33'J  ;  72, 
28)).— K.,A".  ,S".  -08  iu  the  cold.  Flat  rhom- 
boidal  plates  ;  polarises  light,  the  two  rays  being 
differently  coloured  (Brewster,  P.  ti'J,  552  ; 
Hirscluvald,yl.l83, 11)8).— BaA" 2aq.— BaA"  4aq. 
—  MgA"5aq.  —  rbA"5aq.  —  rb,A"(OH),.  — 
ri)A"  4aq. — MnA"  5aq.  — CuA"  4aq. 

Ethyl  ether  EtA".  Pale-red  needles  or 
yellow  prisms  (Stenhouse). 

Benzoyl  derivative  CnH^Bz.jNjO,.,. 
Yellow,  almost  insoluble,  prisms. 

NirKU-OXY-BENZENE  v.  Niteo-phenol. 

Nitro-tri-oxy-benzene.  Tri-methyl  deri- 
vative C„H.(NO.,)(OMe),  [^■:1:2:3].  [100']. 
Formed  from  Cli,(OMe).j  and  cone.  HNO^  (Will, 

B.  21,  G12).  Thick  prisms.  With  HNO.,  it 
yields  C„H(N0,),(0Me)3  [12G°],  si.  sol.  alcohol. 

Di-nitro-tetra-oxy-benzene.  Methylene- 
di-mcthyl     derivative.  Di-nitro-ainone. 

C„(NO,),(OMo),<^>CH,.  [118°].  Formed  from 

apiolic  acid  (4  g.),  HOAc  (50  c.c.),  and  HNO., 
(100  c.c.  of  S.G.  1-4)  (Ciamician  a.  Silber,  B.  22', 
24s<,)  ;  23,  221)0).  Yellow  needles,  insol.  water. 
Yields  on  reduction  G„H,0,(NH ,).,  [111)"].  With 
diacetyl  it  condenses  to  C|jH||N._,0j  [17G°],  and 

with  benzil  to  C„H,0j<^^-|jp|]  [222°],  both  crys- 
tallising in  needles. 

NITRO-.I-OXY-BENZOIC  ACID 

C„H,(NO.,)(OH)(CO,H)  [5:2:1J.  Nitro-salicyKc 
acid.  Anilotio  acid.  [2-'8-].  Mol.  w.  183.  S. 
■17G  at  22^  (Hiibner);  -07  at  15-5°  (SchilT). 
Formed,  togetlicr  with  the  isomcride  [144°],  by 
the  action  of  nitric  acid  on  salicylic  acid  and  on 
indigo  (Chcvrcul,  A.  Ch.  [1]  72,  131  ;  Buff, 
A.  Ch.  [2]  37,  IGO;  Dumas,  A.  Ch.  [2]  G3,  205  ; 
[3]  2,  227  ;  Gerhardt,  A.  Ch.  [3]  7,  325  ;  I\Iar- 
cliand,  J.  pr.  20,  385  ;  Piria,  A.  5C,  35 ;  Sten- 
house, A.  70,  253;  Schiff,  A.  154,  14  ;  Schiff  a. 
Masino,  0.  1),  318;  A.  108,  258  ;  Hiibner,  A.  195, 
G).  Formed  also  by  the  action  of  aqueous  NaNO.j 
and  H.^SO,  on  salicylic  acid  at  50°  (Deninger, 
J.  2"'-  [2J  42,  550)  ;  by  boiling  (6)-nitro-amido- 
benzoic  acid  [2G3°J  with  potash  (Griess,  B.  11, 
1730)  ;  and  by  lieating  j^i-nitro-phenol  with  CC1_, 
and  alcoholic  potash  at  100°  (Hasse,  B.  10, 
2188).  White  needles,  V.  sol.  alcohol.  Its  aque- 
ous solution  is  coloured  red  by  FeClj.  Distilla- 
tion with  CaO  yields  ^J-nitro-phenol  [114°]. 

Salts.  —  KA'.  —  NH,A'.  —  BaA'.,  Gaq.  — 
BaC-HiNOj  2aq.  —  CaA'.,  Gaq.  —  SrA'.^  5iaq.  — 
WgA'.,  4aq.— ZnA'.,  5aq.— AgA'. 

Methyl  ether  Uek'.  [88°].  Formed  from 
methyl  salicylate  and  nitrous  acid  (Deninger, 
J.  pr.  [2j  40,  302). 

Ethyl  ether  EtA'.    [94°].  Needles. 

lilethi/l  derivative 
CJI,(NO.j(()Me)(CO,n).    [149°].    Formed  from 


C„H,(OMe)(CO.,II)  and  HNO,  (Kraut,  A.  150,  C; 
Salko  wski,  A.  173,  41).  Needles.  Gives  no 
colour  with  FeClj. 

Ethyl  derivative  C,H.,(NO,,)(OEt).C0.,n. 
[1G3°]  (P.)  ;  [101°J  (K.).  Formed  from  cthoiy- 
benzoic  aldehyde  C^ll,(OEt)CHO  and  cone.  IINO^ 
(Perkin,  A.  145,  311).  Formed  also  from 
C„R,(NO.,)(OH).CO,,Me,  EtI,  and  KOH,  the  re- 
sulting C„H.,(NO.,)(bEt).CO.,Me  being  saponilied 
(Kraut).  ]?lates  (from  boiling  water). — BaA'„2aq 
—EtA'.    [98°]  (Hiibner). 

Amide  C,H,,(NO.,)(OH).CONH,.  [225°]. 
Needles.  Behaves  as  an  acid,  decomposing 
carbonates,  and  forming  the  salts  C.H^KN.^O,  a(p 
— CaA'.,  4aq. — BaA'.,  4aq. — PbA'.,  4aq. 

Anllide  C„H.,(NO,,)(OH).C(3.NHPh.  [224°]. 
Formed  by  nitrating  C,H,,(OH).CONHPh  (Men- 
sching,  A.  210,  343).  Needles. 

Nitro-o-oxy-benzoic  acid 
C„H,(NO,)(OH)CO.,H  [3:2:1].  [144°].  S.  -13  at 
15-5°  (Schiff).  I'ormcd  as  above,  and  also  by 
adding  H.,SO,  to  a  solution  of  salicylic  acid  and 
NaNO.,  at  100°  (Deninger,  J.  pr.  [2]  42,  551), 
and  by  the  action  of  nitrous  acid  on  oil  of 
wintergreen  (Smith  a.  Knerr,  Am.  8,  100).  Ob- 
tained also  by  heating  o-nitro-phenol  with  CCl, 
and  alcoholic  potash  at  100°  (Hasse).  Needles 
(containing  aq).  Melts  at  125°  when  liydrated, 
144°  when  anhydrous.  FeCl^  colours  its  solu- 
tion red.  Y'ields  o-nitro-pheuol  on  heating  with 
dilute  H.,SO,  at  150°. 

Salts.—  NaA'.— KA'.— BaA'.,.  Needles.— 
BaCH^NO,  liaq.  —  MgA'  2aq.  —  PbCjH.NOs.  — 
AgA'. 

Ethyl  ether  EtA'.  [118°]. 

Amide  C,HJNO.,)(OH).CONH.,.  [140°]. 
Needles.  Yields  the  salts  Ca(C-H5N.,0J.,  4aq.— 
BaA',,  2aq.— Pb(OH)A' 2aq. 

Nitro-o-oxy-benzjic  acid  C-H^NOj  i.e. 
C„Hj(N0.,)(0H)(C0.,H)[G:2:l].  '  ijHirfc  of  the 
methyl  derivative  C.,H,(N0.,)(0Me)C0NH,. 
[195°].  Formed  by  boiling  its  nitrile  with  baryta- 
water  (Lobry  de  Bruyn,  li.  T.  C.  2,  217).  Yel- 
lowish needles,  m.  sol.  acetone. 

Nitrile  of  the  methyl  derivative 
C,H,(N0.,)(0Me)CN.  [171°].  Formed  by  boiling 
9»-di-nitro-benzene  with  KCy  and  MeOH  (Lobry 
de  Bruyn,  R.  T.  C.  2,  212).  Needles  (from  alco- 
hol). JJoiling  alcoholic  potash  converts  it  into 
C„H,(OH).,CO.,H. 

Amide  of  the  ethyl  derivative 
C„H.,(NO,)(OEt).CONH.,.    [197°].  Needles. 

Nitrile  of  the  ethyl  derivative 
C,  H,(NO.,)(OEt)CN.  [137°].  Formed  from  7«-di- 
nitro-benzene  and  alcoholic  KCy.  Tables. 

a-Nitro-)(;-oxy-benzoic  acid 
C„IF,(NO.,)(OH)CO.,H[0:3:1].  [109°].  Formed  by 
boiling  (o)-nitro-amido-benzoic  acid  with  potash 
(Griess,  B.  11,  1733).  Light-yellow  crystals 
containing  aq),  v.  sol.  water. — BaCjH^NO^  Gaq  : 
orange  prisms. 

Methyl  derivative 
C,H,,(NO.,)(OMe)(CO..H).     [133°].     Formed  by 
oxidising   C,H,(NO,.)(OMe)CHO    with  KMnO, 
(Rieche,  B.  22,  2354"). 

/3-Nitro-);i-oxy-benzoic  acid 
C,.H,(NO.,)(OH)CO.,H[4:3:l].  [230°].  Formed 
by  boiling  the  corresponding  nitro-amido-beiizoic 
acid  with  KOHAq  and,  together  with  the  (2,3.1)- 
and  (5,3,l)-isomerides,  by  nitration  of  a  boiling 
aqueous  solution  of  »i-oxy-beuzoic  acid  by  UNO3 
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(GriesB,  B.  5,  856  ;  20,403).  Yellow  plates  (from 
hot  water). — BaC.HiNO^aq. 

Nitrile  C,H3(N02)(0H).CN.  [183°].  From 
»7j-oxy-benzoic  nitrile  and  HNO3  (Smith,  J.  pr. 
[2]  16,  227).  Coloured  dark  red  by  aqueous 
FeClj.  Belongs  perhaps  to  one  of  the  isomeric 
nitro-«i-oxy-benzoic  acids. 

(7)-Nitro-r)i-oxy-benzoic  acid 
C,H3(NO,)(OH)CO,H[2:3:l].  [178^.  Formed 
by  boiling  (2,3,l)-nitro-amido-benzoic  acid  with 
potash,  and  also  by  nitrating  ?n-oxy-benzoic  acid 
(Griess,  B.  11, 1734  ;  20,  403).  Yellow  plates  or 
prisms  (containing  aq).  Tastes  sweet. 
— BaA'jlJaq. 

Methyl  derivative  C,H,(NO,)(OMe)CO,H. 
[251'^].  Formed  from  its  aldehyde  and  Ag.,0 
(Kieche,  B.  22,  2352).    White  plates.— AgA'. 

(C)-Nitro-)n-oxy-benzoic  acid 
C„H,(NO,)(OH)CO,H[5:3:l].      [167°].  Formed 
by  nitrating  w-oxy-benzoic   acid   {v.  supra). 
Crystals  (containing  aq). — BaA'„6aq:  prisms. 

Methyl  derivative  C,H,(NO.,)(OMe)CO,H. 
[233°].  Long  white  needles  (Kieche,  B.  22, 
2356). 

5-Nitro-7)-oxy-  benzoic  acid 

C,H,(NO,)(OH).CO,H[3:4:l].  [185°]. 

Formation. — 1.  By  dissolving  p-oxy-ben- 
zoic  acid  in  dilute  nitric  acid  (Barth,  Z.  1866, 
647  ;  Griess,  B.  20,  408).— 2.  By  boiling  (3,4,1)- 
nitro-amido-benzoio  acid  with  potash  (Griess,  B. 
6,  856). — 3.  By  the  action  of  aqueous  NaNOj  and 
H.^SOj  on  ^-oxy-benzoic  acid  at  40°  (Deninger, 
J.pr.  [2]  42,552). — 4.  In  small  quantity  in  the 
action  of  CCl^  and  alcoholic  potash  on  o-nitro- 
phenol  (H.) 

Properties. — Needles,  si.  sol.  hot  water. 
Gives  no  colour  with  FeCI^. 

Salt. — BaCjH3N0,,  aq  :  red  nodules. 

Methyl  derivative  CIl,(NO.,)(OMe)GO,H. 
Nitranisic  acid.  [187°].  Formed  by  boiling 
anisic  acid  or  oil  of  anise  with  nitric  acid  (Lau- 
rent, B.  J.  23,  416  ;  Cahours,  A.  41,  71 ;  Engel- 
hardt,  ^.  108,  243;  Salkowski,  yl.  163,  6;  B.  10, 
1254).  Also  from  C,H3(N0,)(0Me).CH,NHAc  by 
oxidation  with  ICCr.O,  (Goldschmidt  a.  Polo- 
nowska,  B.20,2410).  Small  needles  (from  water). 
Yields  o-nitro-phenol  on  beating  with  water  at 
220°.— NaA'aq.— KA'aq.— CaA'2  4aq.— SrA',  4aq. 
- — BaA'^:  flocculent  pp.  —  PbA'.,. — AgA'. 

Methyl  ether  of  the  methyl  derivative 
C„H3(N02)(OMe)CO,Me.    [108^].  Plates. 

Ethyl  ether  of  the  methyl  derivativ  e 
C,H.,(NO,)(OMe)CO,Et.    [100°].  Tables. 

Nitrile  of  the  methyl  derivative 
C,H3(N0..)(0Me).CN.  [150°].  Formed  from 
C„Hj(OMe)CN  and  HNO3  (Henry,  B.  2,  668). 
Small  needles  (from  alcohol). 

Nitro-di-oxy-benzoic  acid.  Di-methyl  de- 
rivative C,H,(NO.,)(OMe).,CO„H[4:5:3:l].  [225°]. 
Formed  from  C,H3(0Me),,C'0,H  and  dilute  HNO3 
(H.  Meyer,  M.  8,  431).  Needles  (from  water). 
Yields  on  reduction,  C„H,,(NH„)(OMe).,CO„H 
[182°].— CuA',,2,iaq.-PbA',.-AgA':  needles.  " 

Nitro-di-oxy-benzoic  acid.  Methyl  deri- 
vative C,H,(NO,)(OH)(OMe)CO,H[.r:4:3:l]. 
Nitro-vanillic  acid.    White  needles  (Matsmoto, 

B.  11,  122). 

Acetyl  derivative 
CA(NO.,)(OAc)(OMe)CO,H.    [182°].  Needles. 
Di-methyl  derivat  i  ve 

C,  H,(NO;;)(OMe)XO,H.     Nitro-vemtric  acid. 


Yellow  needles  (containing  Jaq).  Its  methyl 
ether  melts  at  144"  and  its  ethyl  ether  at  100°. 

Di-nitro-oxy-benzoic  acid 
C„H,(NO,,),,(OH)CO^[5:3:2:l].  Di-nitro-sali- 
cylic  acid.  [173°].  Formed  by  nitration  of  sali- 
cyhc  acid  (Cahours,  A.  Ch.  [3]  25,  11;  Sten- 
house,  A.  78,  1 ;  Hubner,  A.  195,  45).  Tables 
or  needles  (containing  aq).  After  fusion  it 
melts  at  158°.  FeClj  colours  its  solution  red.— 
NHjA'.— KA':  si.  sol.  water.— K,C,H,N.,0,  aq  : 
m.  sol.  water. — NaA'. — BaA',. — BaC,.H„N.,6,  3aq: 
needles.— CaA',  2aq.— PbC^H^N^O,  3aq".—  AgA': 
sparingly  soluble  granules. 

Methyl  ether  MeA'.  [127°].  Yellowish 
scales.    Yields  NHjC.H^N  .O,  and  AgC,H,NjO,. 

Ethyl  ether  EtA'.  [99°].  Yields  the  salts 
Nn^C„H;N.,0,  and  AgC„H.N,0,. 

Methyl  derivative  of  the  methyl  ether 
C,H,(N02).,(0Me).C0.,Me.  [69°].  Prisms.  (Sal- 
kowski,  a'.  173,  43). 

Methyl  derivative  of  the  ethyl  ether 
C„H,(NO,),(OMe).CO.,Et.   [47°].  Tables. 

Ethyl  derivative  of  the  methyl  ether 
C,H,(NO,,),(OEt)CO,Me.    [80°].  Prisms. 

Ethyl  derivative  of  the  ethyl  ether 
C,H,,(NO,),(OEt)CO.,Et.    [49°].  Prisms. 

Di-nitro-p-oxy-benzoic  acid 
C,H,(NO.,),(OH)(CO,,H)  [5:3:4:1].  [237°].  Formed 
by  boiling  di-nitro-|)-amido-benzoic  acid  with 
potash  (Salkowski,  4. 173, 36).  Thin  tables.— KA'. 
S.  -7  at  16-5°.— K.,C,H.,N.,0, 2aq.  S.  32  at  16-5°.— 
BaC,H..N.,0,5aq.  —  B"aC,H  N.,0,3iaq.— Ag'A.— 
Ag,C-H,N.,0,. 

'Ethyl  ether  EtA'.  [87°].  Yields 
KG,H.N,0„  S.  -9,  and  AgC„H-N  0,. 

Methyl  derivative C,H,(NO,),(OMe)CO,H. 
Dinitratiisic  acid.  [182°].  Formed  by  nitration 
of  nitro-anisic  acid  (Salkowski  a.  Eudolph,  B. 
10,  1254  ;  Stohr,  A.  225,  86).— KA'aq.— AgA'. 

Ethyl  ether  Y^tk!.  [79°]. 

Ethyl  derivative  of  the  ethyl  ether 
C,H,(NO,),(OEt).CO,Et.    [59°].  Needles. 

Tri-nitro-Di-oxy-benzoic  acid 
C,H(NO,).,(OH).CO.,H.  Formed  by  warming  m- 
diazoamide-benzoic  acid  with  HNO3  (Griess,  A. 
117,  28),  and  by  the  action  of  fuming  HNO3  on 
7K-amido-benzoic  acid  (Beilstein  a.  Geitner,  A. 
139,  11).  Large  crystals  (from  cone.  HNO3). 
Explodes  when  heated.  -  (NHJ, C^HN^O/iaq.— 
BaC;HN30,,3aq.— Ag,C,.HN30<,. 

Tri-nitro-oxy-benzoic  acid  [105°].  Formed 
from  ni-oxybenzoic  acid  by  successive  treatment 
with  dilute  H.SO^  and  HNO3  (Schardinger,  B. 
8,  1490).  Tables  and  prisms  (containing  aq).— 
BaC-HN30.,2aq.—CaC;HN3035aq:  green  needles, 
exploding  at  237°. 

NITKO-o-OXY-BENZOIC  ALDEHYDE 
C„H3(N0,)(0H)CH0.  [3:2:1].  [109  ].  Formed 
together  with  the  (5,2,l)-isomeride,  by  nitrating 
salicylic  aldehyde  (Mazzara,  G.  6,  460;  Von 
Miller,  B.  20,  1927  ;  22,  1709  ;  Taege,  B.  20, 
2109).  Its  compound  with  NaHSOa  does  not 
crystalhse.  Sodium  -  amalgam  forms  brown 
amorphous  iC,H,(OH)(CHO) | .,N. H,  (Brigel,  A. 
135,  169).  —  NaC,H,NO^.  —  Ba(C,H,N0j),2aq  r 
orange  crystals. 

Acetyl  derivative  [110°']. 

Plienyl-hydrazide  [165°].  ' 

Methyl  derivative  C,H,.NOj.  [102°]. 

Nitro-o-oxy-benzoic  aldehyde 
C,H,(NOJ(OH)CHO  [5;2;1].    [125°].  Formed  as 
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above.  Forms  a  solid  compound  with  NaHSOj. — 
NaA'2aq  :  needles. — liaA'.ljaq. — BaA'.^3aq. 

Acetyl  derivative  [11'^^]. 

Phenyl-hydrazidc  [18(P1. 

Methyl  derivative  C ,Hj(NO ,)(OMp)CIIO. 
[90 'J.  Formed  by  nitrating  C,,H,(OMe)CHO 
(Schnell,  «.17, 1382 ;  c/.  Voswinckel,  B.  15,2027). 
Needles  (from  water). 

Nitro-)«-oxy-benzoic  aldehyde 
C,.H,(NO,)(OH)(CHO)  [2:3:1].   [128°].  Formed, 
together  with  the  isomeride  [1GG°],  by  nitration 
of  ;u-oxy-ben7,oic  aldehyde  (Tiemann  a.  Ludwig, 
Z).  15,  2052,  3052).    Yellow  plates,  sol.  benzene. 

Methyl  derivative 
C  H3(N0,j{0Me)CH0.  [107°]  (T.  a.  L.)  ;  [102°] 
(11.).  Formed  from  the  aldehyde,  KOH,  and 
Mol  (T.  a.  L.).  Formed  also,  together  with 
tiie  (0,  3,  1)-  and  (5,  3,  l)-isomerides  from 
C„H,(OMe)CHO  and  HNO,  at  0°  (Rieche,  B.  22, 
2350).  Forms  a  very  soluble  compound  with 
NaHSO,.  With  acetone  and  NaOH  it  condenses 
fodi-niethoxy-indigo.  C, H;,(NO,)(OMe)CH:NOH, 
its  oxim,  melts  at  170°;  and  its  phenyl-hydraz- 
ide  C„H,(NO,)(OMe)Cn:N,IIPh  at  134°. 

Nitro-)u-oxy-benzoic  aldehyde 
C,H,,(NO,)(OH)CHO  [0:3:1].     [166°].  Formed 
by  nitrating  )u-oxy-benzoic  aldehyde  (T.  a.  L.). 
Needles,  v.  si.  sol.  benzene. 

Methyl  derivative  [83°].  Plates,  vola- 
tile with  steam.  Its  compound  with  NaHSO., 
is  m.  sol.  water.  With  acetone  and  KOH  it 
yields  a  substance  resembling  indigo.  Its  oxim 
C,iH,(NO,)(OH)CH:NOH  melts  at  152°,  and  the 
corresponding  phenyl-hydrazide  at  154°. 

Nitro-7«-oxy-benzoic  aldehyde.  Methyl 
derivative  C,H,(XO,.)(OMc)(CHO)  [5:3:1]. 
[97°J  (U.)  ;  [104°]  ill.).  A  product  of  the  nitra- 
tion of  [3:1]  C„H,(OMe)CHO  (Ulrich,  B.  18, 
2572  ;  Ilioche,  B.  22,  2354).  Does  not  give  the 
indigo  reaction.  Forms  an  oxim  [148°],  and  a 
phenyl-hydrazide  [126°]. 

Nitro-/)-oxy-benzoic  aldehyde 
C,IL,(NO,,)(OH)CHO   [3:4:1].    [140°].  Formed 
by  nitrating  ^J-oxy-benzoic  aldehyde  (Mazziira, 

G.  7,285;  Herzfeld,B.10,12(;9).  Needles,  slightly 
volatile  with  steam.— CJI^(NO,)(OK)CHOaq.— 
Ag.'V  :  canary  yellow  pp. 

Methyl  derivative.  Nitrn-anisic  alde- 
hi/de.  [84'].  Formed  from  anisic  aldehyde, HNO.,, 
and  H.SO,  (Einhorn  a.  Grablield,  A.  243,  370). 
Yellow  needles.  Forms  a  phenyl  hydrazide 
[131°]. 

Di-nitro-))i-oxy-benzoic  aldehyde.  Methi/l- 
derirative  C„H  (NO,),(OMc)CHO.  [110°]. 
Formed,  together  with  an  isomeride  [155°],  by 
treating  [3:l]C,Hj(0Me)CH0  with  H.SOj  anil 
KNO,,  (Tiemann  a.  Ludwig,  B.  15,  2055). 

Nitro  -  di-oxy- benzoic  aldehyde.  Ethyl 
derivative  C,,H,(NO.)(ORt)(OH)CHO[.r:5:2:i]. 
[130°].  Formed  from"  C,,H,(OEt)(OH)CHO  and 
dilute  HNO.,  (Hantzsch,  J.  iw.  [2]  22,  472). 
Scarcclv  volatile  with  stoam. 

TETRA  -  NITRO  -  o  -  OXY  -  BENZYl-ANILINE 
C„H,(OH)(NO.,),N.  [66°].  Formed  from  o-oxy- 
benzyl-aniline,  HNO3,  and  H.^SO,  (Emmerich,  A. 
241,  345).    Yellow  needles  (from  benzene). 

DI  -  NITRO  -  DI  -  OXY  -  DI  -  BENZYL  UREA. 
Di-efh-i/l  derirative 

C0(NII,CH(0Et).C,H,N0.,1.,.  [170°].  Formed 
from  urea,  nitro-benzoic  aldehyde,  alcohol,  and 

H,  S0j  (Liidy,  M.  10,  305). 


NITRO-OXY-CINNAMIC    ACID    v.  Nrrno 

COUMMtlC  ACiri. 

NITRO  .  OXY  -  CUMINIC  ACID.  Methyl 
derivative  C,  H  ,(C,H-)(NO.,)(0Me)C0.,il. 

[146  '].  Formed  from  the  methyl  ilerivative  of 
cymophenol  and  dilute  HNO,,  (I'aterno  a. 
Canzoncri,  G.  10,  233).  Yellowish  crystals. — 
BaA'.,2Uq. 

Isomeride  v.  Nrxitn-oxY-isopROPYL  ufa'zoio 

ACID. 

NITRO-DI-OXY-ETHYL-PYRIMIDINE 

CO<^g >C(NO,)  aq.  Nitro  -  ethyl  -  uracil 

[194-5°].  Formed  from  potassium  nitro-uracil 
and  EtBr  at  150^  (Lchmann,  A.  253,  84).  White 
needles.—  KA'. — AgA' :  needles,  v.  si.  sol.  cold  Aq." 

DI  -  NtTRO  -  OXY  -  ETHYL  -  QUINOLINE 
TETRAHYDSIDE.  Ktin/l  derivative 
C,.,H,;N.,0,  i.e.  C,H,Et(OEt)(NO,),N.  [77°]. 
Formed  by  nitrating  C.,H,,Et(OEt)N  (Kohn,  C.J. 
49,  509;  B.  19,  1048).  Yellow  prisms  (from 
alcohol),  with  basic  properties. 

NITRO  -  OXY  -  MALEIC   IMIDE  CjH.,N,0,. 

The  salt  ■^■^'vco'c  OK'  separates  as  light- 
yellow  crystals  when  a  solution  of  di-chloro-maleic 
imide  is  warmed  with  KNO.,  (Cianiioian  a.  Silber, 
Bend.  Accad.  Line.  ^4]  4,  447  ;  B.  22,  33,  2490). 
It  is  almost  insol.  water. 

TETRA-NITRO-DI-OXY-METHYL-ANTHRA- 
QTJIN0NEC,,H,Mc(OIl),(NO.,),O.,.  Tctra-nitro- 
cJiri/sopliaiiic  acid.  Formed  by  heating  chryso- 
phanic  acid  with  fuming  HNO,  (Liebermann  a. 
Giesel,  A.  183,  175).    Yellow  plates  or  needles. 

NITRO-DI-OXY-MEIHYL-  ETHYL  -  PYRIM- 

IDINECO<;^!^^°-^|j^^C(NO.,).    [73°].  Nitro- 

mcthyl-ethyl-uracil.    Formed  from  silver  nitro- 
ethyl-uraci'l  and  McI  at  130°  (Lehmann,  A.  253, 
85).     Pearly  rhouiliohedra  (containing  aq). 
Nitro-di-oxy-methyl-ethyl-pyrimidine 

C0<5J^j*;_^JJ>C(N0.,).    [109°].    Formed  from 

silver  nitro-methyl-uracil  and  EtBr  at  150°  (L.). 
Needles  (containing  ac]). 

NITRO-OXY-TRI-METHYL-PYRIDINE 
C,H,„(N0.,)N0.  Nitro-mrtltyl-4>-hitidost:/ril. 
[161°  |.    Formed   by   nitrating  oxy-tri-methyl- 
pyridine    (Hantzsch,   B.    17,    1032).  Yellow 
needles  or  prisms,  sol.  hot  alcohol. 

NITRO-DI-OXY-METHYL-PYRIMIDINE 

C,H,N,0^  i.e.  C0<;^7^jgC0^C.N0.,.  Nitro- 

mothyUiracil.  [255°].  S.  -714  at  20°.  Formed 
from  potassium  nitro-uracil  and  Mel  at  140° 
(Hoffmann,  A.  253,  77).  Needles  (containing 
ail),  v.  sol.  hot  water.  Baryta-water  at  1()0° 
liberates  methylamine  and  NH3.  — KA'  :  needles. 
— BaA'2. — AgA':  minute  white  needles  (from  hot 
■water). 

Nitro-di-oxy-di-methyl-pyrimidine 

C0<N5le:C0>^(^°-^)-  ^'""^  ^^'^ 

silver  salt  of  nitro-di-oxy-methyl-pyrimidine  ami 
Mel  at  120°  (Lehmann.  ^.  253,82).  Needles 
(containing  aq).  Yields  N^feH.^  when  heated 
with  barvta  at  130°. 

NITRO-OXY  METHYL-QUINAZOLINE 

aH.(N0.,)<f^.^'^^)-^.^j^.    Formed  from  oxy. 

I  methyl-quinazoline  [233°]  and  cone.  HNO3  (De- 
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hoff,  .7.  pr.  [21  42,  348).  Yellow  crystalline 
powder,  sol.  alcohol.    Does  not  melt  below  280°. 

Methyl  derivative  [165°].  Needles. 

(P!/.2)-NITIlO-(P2/.l)-OXY-(P;/..3)-M£THYL- 

aHINOLINE  C.H.^gi^-gg^Q-).    Formed  by 

nitrating  oxj-{Py.  3)-methyl-quinoline  (Conrad 
a.  Limpach,  B.  20,  950).  Needles,  v.  si.  sol. 
boiling  alcohol.    Does  not  melt  at  270°. 

(B.  3)-Nitro-(B.  4)-oxy-(B.  l)-methyl-quinol. 

6fNo!?:C(OHT&N'';6i-t206°].  Thisbody 
is  formed  by  oxidising  the  corresponding  nitroso- 
oxy- methyl -quinoline  with  alkaline  K.,reCy,; 
(Noelting  a.  Trautmann,  B.  23,  3CG7).  In  the 
same  way  may  be  formed  {B.  4)-nitro-(B.  l)-oxy- 
(B.  2) -methyl- quinoline  ;  {B.  l)-nitro-(B.  4)-ox7- 
(B.  3)-niethyl-quinoline  [193°] ;  and  (B.2)-nitro- 
{B.  l)-oxy-(B.  4)-methyl-quinoline  [182°]. 

NIT  R  0  -  OXY  -  TBI  -  METHYL  -  QUINOLINE 
CAEBOXYLIC  ACID  C,,H,„N.,0-,  i.e. 
C„HMe,(NO.,)(CO.,H)(OH)ISf.  Formed  by  warm- 
ing (Py.  l)-oxy-(B.  1,  2,  4;  Py.  3)-tetra-methyl- 
quinoline  with  HNO3  (S.G.  1-4)  (Conrad  a. 
Limpach,  B.  21,  529).  White  insoluble  powder. 
■ — NaA'  aq  :  yellowish  needles. 

NITEO-DI-OXY-NAPHTHALENE  v.  Niteo- 

HYDRONAPHTnOQUINOKE. 

Di-nitro-di-oxy-naph  thalene.  Di -ethyl - 
derivative  C,„H,(NO,).,(OEt),.  [229°].  Formed 
from  (e)-di-chloro-di-nitro-naphthalene  and  alco- 
holic potash  (Alen,  Bl.  [2]  36,  435).  Yellow 
iiggcIIgs. 

NITRO-OXY-NAPHTHOrC  ACID 

C,„H,(NO,)(OH).CO,H.  [242°].  Formed  by 
dissolving  its  anhydride  in  alkalis  (Ekstrand, 
J.ljr.  [2]  38,282).  Plates.— CaCi.H.NO^SIaq  : 
yellowish-red  needles. 

Anhydride     C,„H,(NO,X^q.  [242°]. 

Formed  by  nitrating  ^cri-oxy-naphthoic  acid. 
Yellow  needles  (from  HOAc). 

Nitro-oxy-naphthoic  acid  [202°]  (Schmidt  a. 
Burkard,  B.  20,  2700).  Yields  (i3)-nitro-(a)- 
naphthol  on  distillation  with  lime. 

NITRO-OXY.(a)-NAPHTHOQUINONE 

C,„HjN05  i.e.  ^^6H4'\qq'c  oH^'  Nitronaph- 
thalic  acid.  [157°1.  Formed  from  oxy-(a)- 
naphthoquinone,  H._,SOj,  and  HNO., ;  the  yield 
being  85  p.c.  of  the  theoretical  (Diehl  a.  Merz, 

B.  11,  1317).  Formed  also  from  di-chloro-(a)- 
naphthoquinone  and  alcoholic  NaNO.,  at  100° 
(Kehrmann,  B.  21,  1780;  J.  pr.  [2]  40,  180). 
Yellow  leaflets  or  tables. — NH^A'. — NaA'aq. — 
KA'aq.— BaAV— PbA',  aq.— PbA'^  4iaq.— AgA', 

Su  Iphonic  acid 

C,  „K,(SO,H)(NO,)(OH)0,  [2':3:2:4:1].  Formed 
from  di-chloro- (a) -naphthoquinone  sulphonic 
acid  [229°]  and  NaNO,  (K.).-K,C,„H3NS0„  (dried 
at  100°) :  slender  yellow  needles. 

DI-NITBO-DI-OXY-(^^)-DINAPHTHYL  DI- 
SULPHONIC  ACID  C,„H,  (NO..),,(OH).,(SO  H).,. 
Got  by  nitrating  C,„H,(0H),,(S03),Ba'  (Julius", 
Chem.  Ind.  10,  97).  Yellow  needles  (containing 
3aq). 

o-NITRO-jo-OXY-DIPHENYL 

[4:1]  C„H,(0H).C,H,.N0,[1:2].  [138°].  Formed 
by  the  action  of  nitrous  acid  on  the  correspond- 
ing nitro-amido-diphcnyl  (Schultz  a.  Strasser, 
B.  14,  614  ;  A.  207,  351).    Yellow  needles. 


p-Nitro-p-oxy-dipheryl 
[4:l]C,H,(OH).C,H,.NO,fl:4J.    [170°].  FormeJ 
from  p-nitro-^J-amido-diphenyl  (S.  a.  S.). 

Nitro-oxy-diphenyl  C,,H,(NO,)(OH).  [67°]. 
Formed  by  nitration  of  oxydiphenyl  (Latschinoff, 
J.  R.  5,  52).  Lemon-yellow  prisms  (from  ether). 

Di-nitro-oxy-diphmyl  C,,H.(NO,),,(OH). 
[154°].  Formed  at  the  same  time  as  the  preced- 
ing (L.) .  Golden  plates  (from  alcohol). — KA'^ 2aq : 
sparingly  soluble  plates. 

Di-nitro-di-oxy-tiiphenyl 
[3:4:1]  C,iH,(N0.,)(0H).C,H3(N0.,)(0H)  [1:3:4]. 
[272°]  (K.) ;  [280°]  (S.).    Formed  from  pp-ii- 
oxy-diphenyl  and  HNO3  (S.G.  1-45)  (Kunze,  B. 

21,  3331 ;  Schiitz,  B.  21,  3531).  Yellow  needles, 
insol.  alcohol. 

Di-acetyl  derivative  [215°].  Needles. 

Di-hemoyl  derivative  [206°].  Plates. 

Ethyl  ether  Formed  by  nitrating 

the  ethyl  ether  of  di-oxy-diphenyl  (Hirsch,  B.  22, 
336). 

Di-nitro-di-oxy-diphenyl  C|,H,N,,0„.  [184'j. 
Formed  by  oxidising  o-nitro-phenol  with  aqueous 
KMnO,  (Goldstein,  /.  R.  6,  193 ;  10,  318).  Yel- 
low needles  (from  benzene). 

Di-henzoyl  derivative.  [191°].  Needles. 

Tetra-nitro-di-oxy-diphenyl 
[4:3:5:l]C„H.,(OH)(NO.,).,.C,H..(NO.,).,(OH) 
[1:3:5:4].    [220°]  (K.) ;  [225°]  (S.).    From  di- 
oxy-diphenyl,  HOAc,  and  HNO.,  (Kunze,  B.  21, 
3333;  Schiitz,  B.  21,  3532).    Yellow  needles.— 
NaoA". — NaHA"  :  brownish-red  needles. 

Di-acetyl  derivative.   [236°].  Needles. 

Hexa-nitro-tetra-oxy-diphenyl  CijHjNjOis. 
Hcxa-nitro-dircsorcin.  Formed  by  warming 
tetra-acetyl-diresorciu  with  fuming  HNO3  (Bene- 
dikt  a.  Julius,  M.  5,  178).  Yellow  crystals,  ex- 
ploding at  230°  ;  v.  e.  sol.  water. 

«i-NITEO-a-OXY-PHENiL-ACETIC  ACID  v. 

NiTBO-MANDELIC  ACID. 

NITKO  -  OXY  -  PHENYL  -  AMIDO  -  BENZOIC 
ACID  C„H,(OH).NH.C„H3(NO.,).CO,H[4:3:l]. 
[201°].  Formed  from  bromo-nitro-benzoic  acid, 
alcohol,  and  amido-phenol  at  120°  (Schoptf,  B. 

22,  32S8).    Small  needles,  m.  sol.  water. 
DI-NITKO-o-OXY-DIPHENYLAMINE 

[2:l]C„H,(OH).NH.C„H3(NO,,),[l:2:4].  [199°].  Got 
from  C,H,Br(NO.J,ando-amido-phenol  (Schoptf, 
B.  22,  900).    Orange  crystals  (from  alcohol). 

Acetyl  derivative  [150°].  Needles. 

Ethyl  derivative  [164°].    Bed  needles. 

Methyl  derivative  [151°].  Needles. 

Di-nitro-p-oxy-dipheny lamina.  Di-benzoyl 
derivative  C,.,H-(NO.,).,(OBz)NBz.  [195°].  Got 
by  nitrating  C,.,H,,(OBz)NBz  (Philip  a.  Calm,  B. 
11,  2437).    Small  crystals,  si.  sol.  alcohol. 

Di-nitro-di-oxy-diphenylamine.  Diethyl 
derivative  C,H3NHC,H(N0,).,(0Et),,.  [133°]. 
Formed  by  heating  aniline  with  the  diethyl  de- 
rivative of  di-nitro-hydroquinone  (Nietzki,  A. 
215,  157).    Red  needles  (from  alcohol). 

NITEO  -  OXY-  PH  ENYL- ANGELIC-  ()3)  -LACT. 

ONE       [4:l]C,Hj(N0,).CH:CH.CH<*^Q ->C0. 

[111°].  Formed  by  adding  soda  to  a  cold  solution 

of  C,H,(N0,).C,H3Br.CH<^^Q  ^^CO  (Einhorn  a. 

Gchrenbeck,  B.  22,  47 ;  A.  253,  370). 

0-NITEO-18-OXY-PHENYL-BUTYLENE  DI. 
CARBOXYLIC  ACID 

[l;2]C,H,(N0,).CH;CH.CH(0H).CH(C0.,H),. 
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[200"].    Formed  by  heating  malonic  acid  (10  g.)  I 
with  o-niti'o-cinnamic  alik'hyde  (15g.j  at  125° 
lEiiiliorn,  .-1.2r,3,  375).    Stellalo  iioodli  s. 

NITRO-OXY-PHENYL-CAEBAM  C  ETHER, 
Ethyl  derivative  C,H,(N0,)l01':i).MI.C0„Et. 
[71°].  Formed,  as  well  as  two  di-iiitro-  deriva- 
tives [141°]  and  [121°]  and  a  tri-nitro- derivative 
[212°]  by  the  action  of  nitric  acid  on 
[4:l]C6H^(OEt).NH.CO,Et  (Kohler,  /.  pr.  [2]  29, 
261).  All  four  compounds  crystallise  from  alco- 
hol in  nnedles. 

NIIRJ  DI  OXY-PHENYL-CROTONIC  ACID. 

Anhydride  C„I1,{N0,)(0H)<;^^^^^.  NUro- 

{ff)-mcthyl-uinhclliferone.  Formed,  as  well  as 
the  di-nitro-  derivative  [220°]  by  nitration  of 
(/3)-melhyl-umbelliferone  dissolved  in  HOAc 
(I'cchmann  a.  Cohen,  B.  17,  2130).  Both  com- 
pounds crystallise  in  yellow  needles,  sol.  alcohol. 
NITRO  -  OXY  -  PHENYL  -  ETHYLENE  v. 

NlTRll-OXY-STVIlENE. 

O-NITR0-J3-0XY-PHENYL-ETHYL  METHYL 
KETONE 

C,„H,,NO,  i.e.  C,H^(NO.,).CH(OII).CH,.CO.CH,. 
[01)°].  Formed  from  o-nitro-benzoic  aldehyde, 
acetone,  and  dilute  aqueous  NaOH  (Baeyer  a. 
Drewsen,  B.  15,  2857).  Prisms. 

^;-Nitro-;8-oxy-phenyl-ethyl  methyl  ketone 
[58°].  Formed  iu  like  manner  from  p-nitro- 
benzoic  aldehyde  (Baeyer  a.  Becker,  B.  10,  I'JO'J). 
Crystals.  Yields  nitro-styryl  methyl  ketone  on 
boiling  with  Ac.,0.  Boiling  potash  forms  a 
compound  (C|„H,>'0,)„  [2.)-i°]. 

;)-NITR0-/3-0XY-PHENYL-(Pv.  3)-ETHYL- 
QUINOLINE  C,Hj(NO,).CH(OH).CH.,(NC„iy. 
[100'^].  Formed  by  heating  (By.  3)-methyl- 
(piinoline  with  ^'-nitro-benzoic  aldehyde  at  120° 
(Bulaoh,  B.  20,  2010).  Silky  needles  (from 
alcohol).  -B'„II.,PtCl,.-B'HNO,:  white  needles. 

DI-  NITRO  -  DI-o-OXY  -  DI  -  PHENYL  -  HY- 
DRAZINE. Di -ethyl  derivative 
iC,ir,(NO,)(OEt);.,N,H.„  [202°].  Formed  by 
reduction  of  the  corresponding  azo-  compound 
[285°]  by  alcoholic  ammonium  sulphide  (Andre;c, 
J.  pr.  [2]  21,  325).  Yellow  prisms,  insol.  cold  , 
alcohol.  Hot  HClAq  converts  it  into  nitro- 
amiao-|)hcii()l  anil  j  C„H  ,1 XO  ,)(OEt)  I  ..N... 

NITRO-OXY-PHENYL-METHYL-PVRAZOLE 

C,AN,03  i.e.  C,H,.N<C'^:g^jf  [127°- 

130°].    Formed  by  the  action  of  nitrous  acid  on 
oxy-phenyl-methyl-pyrazole,  and  of  nitric  acid  ! 
outluMixim  thereof  (Knorr,  .4.  238,  187).  Prisms 
(from  alcohol),  insol.  acids. 

NITRO-OXY-PHENYL-PROPIOLIC  ACID. 
Methijl  derivative 

C,,,H3(N0..)(0Me).CiC.C0.,H.  [135°].  Formed 
from  C,H3(N0,)(0Me).CHBr.CHBr.C0.,H  and 
alcoholic  potash  (Einhorn  a.  Grabtleld,  A.  243, 
377).    White  needles,  sol.  water. 

NITRO-OXY-PHENYL-PROPiONIC  ACID 
[3:4:1, C„H,(XO.,)(OH).CH,.CH,.CO,H.  Nitro- 
liydro-p-coiunaric  acid.  [91'^].  Formed  by  ni- 
trating j'-o.xy-phenyl-propionic  acid  (Stohr,  A. 
225,  57).    Orange  needles  (from  water). 

Methyl  ether  MeA'.    [04°].  Needles. 

Bthy'l  ether  Et.V.    [38°].  Needles. 

Nitro-a-oxy-phenyl-propionic  acid 
C„H,iXO,).CH,,.CH(OH).CO,H.    A  mixture  of 
the  o-  and      isomerides  is  formed  by  the  action 
of  fuming  HNOj  at  —5°  ou  a-oxy-phenyl-pro- 
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pionic  acid  (Erlenmeyor  a.  Lipp,  A.  219,  22.s). 
The  nitrate  C,4I,(Xd.,).CH,.CH(0N0,).C0,H  of 
the  j7-  isomeride  crystallises  from  hot  water  iu 
needles,  leaving  that  of  the  o-  compound  in  so- 
lution. 

o-Nitro-/3-oxy -phenyl -propionic  acid  C,|H„N05 
i.e.  [2:1]C,H,(N0,).CH(UH).CH,.C0.,H.  [120^]. 
Formed  by  oxidation  of  the  product  of  conden- 
sation of  o-nitro-benzoic  aldehyde  with  acetic 
aldehyde  (Baeyer  a.  Drewson,  B.  10,  2200). 
Formed  also  from  /3-bromo-o-nitro-phenyl-pro- 
pionic  acid  and  hot  Na..CO.|Aq  (Einhorn,  B.  16, 
2214  ;  17,  1000,  2013).  Monoclinic  prisms  (from 
water).  Dilute  H.^SO,  at  190°  converts  it  into 
o-nitro-cinnamic  acid. — BaA'.,  2aq  :  needles. 

Methyl  ether  MeA'.  [51°]. 

0  -  L  actone  C,H^(NO,,).CH<^^^^->CO. 

[124°].  Formed  from  C,H,(NO,).CHBr.CH„.GO  JI 
and  cohl  aqueous  Na.COj.  Yellow  monoclinic 
crystals  (from  chloroform).  Split  up  by  boiling 
with  water  into  o-nitro-styrene  and  CO.^.  Boiling 
HOAc  yields  indigo. 

Amide  C,H|„N,,Oj-  [197°].  Formed  from 
fl-bromo-o-nitro-phenyl-ptopionic  acid  and  am- 
monia. Formed  also  from  the  lactone  and  NH3 
(Einhorn,  B.  10,  2040;  Basler,  B.  17,  1491). 
Needles,  v.  sol.  water.  Yields  with  Ac„0  an 
acetyl  derivative  CgHjAcN.^O^  [142°],  a  compound 
C„H^N..03  [c.  80^],  and  "the  acetyl  derisative 
thereof  C^H.AcN.O^  [172'^]. 

«f-Nitro-^-oxy-phenyl-propionic  acid 
[3:1]  C,H,(N0,).CH(0H).CH,.C0,,H.  [105°], 
Formed  by  boiling  /3-bromo-)«-nitro-phenyl-pro- 
pionic  acid  with  water  (Prausnitz,  B.  17,  590; 
1000).    Plates  (from  water). 

Ethyl  ether  EtA.'.    [50°].  Crystals. 

Lactone  C,,B.,:^iO,.  [98°].  Deposited  from 
a  cold  solution  of  the  sodium  salt.  Yields  )«-uitro- 
styrene  on  boiling  with  water. 

23-Nitro-^-oxy-phenyl-propionic  acid 
C,,H,,NO,.     [132°].    Formed  by  the  action  of 
alkalis  on  ^-bromo-^i-nitro-phcnyl-propionic  acid, 
its  lactone  beingthe  intermediate  product  (Basler, 

B.  10,  3004  ;  17,  1494).   Needles,  m.  sol.  cold  Aq. 
Methyl  ether  MeA'.    [74°].  Prisms. 
Ethyl  ether  EtA'.    [40°].  Crystalline. 
Lactone  C^H.NOj.    [92°].    Yields  ^'-nitro- 

Btyrene  when  boiled  with  HOAc. 

Amide  C,_,H,„N,,0,,.  [100'^].  Prisms  (from 
alcohol).  Forms  with  Ac.,0  an  acetyl  derivative 
[140°-150°]. 

^wiiuZc  C„H„N,A-    [170°].  Plates. 

p-Nitro-a/3-di-oxy-phenyl-propionic  acid 

C,  H„NO,  i.e.  C„H,(N0,).CH(0H).CH(0H).C0,,H. 
[168°].  Formed  from  ^'-uitro-phenyl-glvcidic 
acid  and  diluted  H.,SO^  (Lipp,  B.  19,  2045). 
Plates,  si.  sol.  cold  water. 

o-Nitro-H!/3-di-oxy-phenyl-propionic  acid. 
Methyl  derivative 

[2:5:1]  C,H,(NO.,)(OMe).CH(OH).CH„.CO,.H. 
[106°].  GotfromC6H;,Cl(NO,).CH(OH).CIL.CO,,H 
and  NaOMe  (Eichcngriin  a.  Einhorn, B.  23, 1 191). 
Colourless  plates  (from  water). 

ap-Di-nitro-/3-oxy-phenyI-propionic  acid. 
Methyl  derivative 

C,H,(NO,).CH(OMe).CH(NO,).CO,H.  Methyl 
ether  MeA'.  [118°].  Formed  from  methyl 
a2i-di-nitro-cinnamate  by  boiling  with  MeOH 
(Friedliinder  a.  Miihly,  B.  10,  851 ;  A.  229,  210). 
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Ethyl  ether  EtA'.  [77^].  Formed  in  like 
manner,  using  EtOH. 

Ethyl  derivative 
C,H,(NO,).CH(OEt).CH(NO,).CO,,H.  Methyl 
ether  MeA'.  [110°].  Formed  by  boiling  ap-di- 
nitro-cinnamic  ether  with  alcohol.  Monoclinic 
prisms  a:6:c  = -849:1: -617  ;  /3=87°25'.  Sol. 
potash.  Yields  the  salts  Ba(C,„H|3NjO,)2  and 
AgC^H.jN^O,.  Ethyl  ether  'EtA'.  [52°]. 
Monochnic  crystals. 

Di-uitro-oxy-phenyl-propionic  acid  CHgN.Oj 
i.e.  [5:3:4:1]  C,H,(N0,,),(0H).CH,.CH,.C0JH. 
Di-nitro-hydro-p-coumaric  acid,  [138°].  Formed 
by  nitrating  oxy-phenyl-propionic  acid  (StOhr, 
A.  225,  68).  Trimetric  prisms  (from  HOAc).— 
NH,HA".  [230°].— (NHJ.A.".— AgHA".— Ag,^"  : 
dark-red  needles. 

Methyl  ether  MeA'.  [87°].  Needles. 
Yields  AgMeA"  on  adding  Ag.fiO^  to  its  ethereal 
solution. 

Eihyl  ether  EtA'.  [175°].  Yields  red 
needles  of  AgEtA". 

Methyl  derivative 
C,R(N02),(0Me).CH,.CH,.C0,H.  [124°].  Got 
by  saponifying  its  methyl  ether  with  ILSO^  and 
HOAc.  Needles  or  plates  (from  dilute  alcohol). 
Methyl  ether  C„H2(N0,),(0Me).C.,H^.C0,Me. 
[53°].  From  the  basic  silver  salt  and  Mel.  Ethyl 
ether  EtA'.    [71°J.    Needles,  v.  si.  sol.  Aq. 

Ethyl  derivative 
C,H„(N0.,).,(0Et).CH...CH2.C0.,H.  [126°].  Needles. 
Methyl'e'ther  MeA'.     [36°].    Ethyl  ether 
EtA'.    [50°].    Needles  or  plates. 

Di-nitro-oxy-phenyl-propionic  acid  C^HgN^O,. 
Dinitromclilotic  acid.  [155°].  Formed  by  nitra- 
ting melilotic  acid  (Zwenger,  A.  Suppl.  5,  118). 
Prisms  (from  alcohol). — BaA"  aq. — Ag.A". 

Two  isomeric  acids  are  obtained  by  nitration 
of  phloretic  acid  (Hlasiwetz,  A.  102,  155).  Both 
form  yellow  crystals. 

o-NITR0-j8-0XY- PHENYL  PROPIONIC 
ALDEHYDE  Cs,H„NOj  i.e. 

[1:2]  C,H^(NO,).CH(OH).CH,.CHO.  Formed  from 
o-nitro-benzoio  aldehyde,  acetic  aldehyde,  and 
2  p.c.  aqneons  NaOH  (Baeyer  a.  Drewsen,  ii.  16, 
2205).  Crystalline.  Forms  a  compound  with 
aldehyde  C,H„NO,(C,H,0)  [125°],  which  yields 
indigo  on  treatment  with  alkalis.  Similar  com- 
pounds of  the  formula  CgHgNOj(C.jHjO)  are  formed 
by  the  action  of  tn-  andp-nitro-benzoic  aldehydes 
on  aldehyde  and  NaOHAq.  The  m-  compound 
gives  off  aldehyde  at  100°,  the  p-  compound  melts 
at  about  115°  (Gohring,  B.  18,  372,  720). 

7)i-NITBO-;8-OXY-PHENYL-PYB,0TAIlTAKIC 
ACID.    Lactone  CnH^NO^  i.e. 

C„H,(NO J .CH<^~~(^^^j>CH,.  mtro-phenyl- 

■paraconic  acid.  [171°].  Formed  by  heating 
9)i-nitro-benzoic  aldehyde  with  sodium  succinate 
and  Ac,0  at  125°  (Salomonson,  B.  T.  C.  6,  1). 
Crystalline.  Boiling  with  NH^Aq  and  BaCl.,  ppts. 
C,,H„BaNO,.  Phenylhydrazine  at  130°  forms 
0„H,NO,(N,HPh)  [132°].  —  Cu(C,,HaNOJ,.  — 
PbA', :  needles  (from  hot  water). 

ilfc<7j?/Z  e</ier  MeC„H,NO„.  Oil. 

p  -  Nitro  -  /3  -  oxy  -  phenyl  -  py  rotartaric  acid. 
Lactone  [163°]  (S.) ;  [155°]  (Erdmanu,  B.  18, 
2742).  Formed  in  like  manner  from  ^-nitro- 
benzoic  aldehyde.  Boiling  with  NH.,Aq  and 
EaCU  ppts.  BaC„HjNO..-  CuA'.,.— AgA'' 


NITR0-2)-0XY-PHENYL-QXTIN0LINE 

Ci^H.^NoOa.  [151°].  Formed  in  small  quan- 
tities when  p-a,mido-{Py.  3)-phenyl-quinoline  ia 
heated  with  KNO.  (Weidel,  M.  8,  138).  Yellow 
plates,  m.  sol.  alcohol. 

«i-Nitro-(jB.  2)-oxy-(Pi/.  l)-phenyI-quiiioline. 
Methyl  derivative 

MeO.C   :C.HC.C.(C,H,NO,):CH  j,  ^ 

CH:CH.C.N  CH"  L^"*^  -I'  -^o'^™^* 

by   heating  m-nitro-cinnamic  aldehyde  with 
^j-anisidine  and  HClAq  (Miller  a.  Kiukelin,  jB.  20, 
1919).    Needles  (from  benzene),  si.  sol.  alcohol. 
(Py.  l,4,2)-Nitro-oxy-phenyl-isoquinoline 

C,.,H.„N,03i.e.C,H,<^j^gj):^^^>.    [c.  245°]. 

Formed  by  passing  nitrous  acid  gas  through  a 
solution  of  oxy-phenyl-isoquinoline  in  HOAc 
(Gabriel,  B.  19,  831).    Small  yellow  crystals. 

Methyl  derivative  C,5H.,MeN.,0,-  [169°]. 

DI-NITRO-DI-OXY-DI-PHENYLSULPHONE 
C,.^,N,SOs  i.e.  SO,!C,R,(NO,)(OH)|„.  Formed 
by  nitrating  di-osy-di-phenyl  sulphone  (Glutz, 

A.  147,  59).  Scales,  insol.  water,  sol.  alkalis. 
Yields  C,.JI„Na.,N,.S09  and  C,.B,Ag,N„SO„  a  di- 
methyl derivative"  C,.JI,Me,N.,S09  [215°],'  a  di- 
ethyl derivative  [192°],  and  a  di-isoamyl  deriva- 
tive [151°].  With  aniline  it  forms  the  compound 
C,.,H,(NHPh),(NO,)2S02,  crystallising  from  ani- 
line in  red  prisms. 

Tetra-nitro-di-oxy-di-phenyl  sulphone 
S02!C,H.,(N0,},(0H)!,.     [253°].     Formed  by 
further  nitration  of  the  preceding  body  (Anna- 
heim,  B.  11,  1668).     Long-yellow  needles. — 
KjA". — Na.A"  :  octahedra. 

TETRA-NITRO-DI-OXY-DIPHENYL  DISTIL- 
PHONIC  ACID  |C,H(N0,),(0H).S0,H;  „.  Formed 
by  nitration  (Limpricht,  A.  261,  336). — NaA"  aq. 
K.,A"  :  yellow  crystals. 

■  j)i-NITR0-p-6XY-DI-PHENYL-THI0-UREA 
[3:1]C,H^(N0,).NH.CS.NH.C,H^(0H)  [1:4]. 
[152°].    Formed  from  7»-nitro-phenyl-thiocarb- 
imide  and  p-amido-phenol  (Steudemann,  B.  16, 
2335).    Needles,  si.  sol.  ether. 

DI-NITRO-OXY-PHENYL-UREA  C^NA 
i.e.  CbH,(N0,,),(0H).NH.C0.NH,.  Uramido-di- 
nitro-phenol.  Formed  by  heating  urea  with  di- 
nitro-amido-phenol  (picramic  acid)  (Griess,  J.pr. 
[2]  5,  1).    Plates  (from  water). — AgA' ;  pp. 

NITRO-DI-OXY-PHTHALIC  ACID.  Methyl 
derivative  G„ja(OMe)(OH)(NO,)(CO,B), 
[4:3:6:2:1].  Normethylnitrohcmipic  acid.  [220°]. 
Formed  by  boiling  its  imide  with  KOH  (Elbel, 

B.  19,  2310).    White  needles,  v.  sol.  water. 

Imide  C,H(OMe)(OH)(NO,)<^|^^)>0. 

[252°].    Formed  by  boiling  the  oxim 
C„H(OMe)  (OH)  (NO,,)  (CO,Ji)CH:NOH  with  HOAc. 
Yellow  needles,  sol.  hot  water  and  alkalis. 

Dimethyl  derivative  v.  iViiro-HEMiPio 

ACID. 

Di-nitro-oxy-phthalic  acid 

C„H(NO,).,(OH)(CO,ja),.  Juglonic  acid.  Formed 
by  oxidation  of  juglone  or  its  acetyl  derivative 
by  boiling  with  HNO3. 

Salts.— A"(NHj)2:  reddish-yellow  tables  or 
thin  needles,  v.  sol.  water. — A''HK.— A' Ba"  : 
yellow  tables  (Bernthsen  a.  Semper,  B.  18,  2l0). 

NITRO-OXY-ISOPROPYL-BENZOIC  ACID 
CMe,(OH).C,H3(N0,).CO,JH  [4:3:1].  _  [191°]. 
Formed  by  oxidising  nitro-cuminic  acid  or  nitro- 
euminol  with  KMnO,  (Widraan,  B.  15,  2549  ;  16, 
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2of)7;  21,  2232).  Lonp;  neptlles  (from  water).— 
NH^A'  2a(i.  —  CaX'.,.—  BaA',,(jaii.—  l'bA',5aq.— 
CuA'.^l'aq. — AgA':^aq:  crystals,  m.  sol.  hot  Aq. 

Acetyl  derivative  [133"]. 

Ethyl  ether  EtA'.  |9lj°]. 

Nitro-oxy-isopropyl  benzoic  acid 
CMe.,(OH).C,H,(NO,)CO,,H  [-1:2: 1].  [IGS"]. 
Formed  by  oxidising  nitro-cyniene  or  the  acid 
C„H,Pr(NO.,).C,H„.CO.,n  with  alkaline  KMnO, 
(Widman,  B.  19,  270  ;  Soderbauin,  B.  21,  2128). 
Tables  (from  ether),  m.  sol.  hot  water. 

Isomeride  v.  Nitro-oxy-cuminic  acid. 

Di-nitro-oxy-propyl-benzoic  acid.  Lactone 


„  „  /C(\0„)(CHMe.NO.,)N. 


[00°].  Formed 

from  ethylidene-phthalide  and  N0,_,  (Gabriel,  B. 
19,  838).    Colourless  needles  (from  alcohol). 

NITRO  -  )3  -  OXY -2)  -  ISOPROPYL  -  PHENYL- 
PROPIONIC  ACID 

|4:2:1]  C,H,Pr(NO..).CH(OH).CH,.CO.JT.  [120°]. 
Formed  liy  boiling  C,,H,I'r(NO,,).CHBr.CH.,.CO.^ 
with  aqu(;ous  Na.,CO.,  (Einhorn  a.  Hess,  i?.  17, 
2024).    Silvery  plates. 

4wucZe  C,,H„N,0^.  [150°]. 

Anhydride     C„-H3Pr(N0.,)  .Cn<^*^^->CO. 

[73°].  Formed  by  the  action  of  cold  aqueous 
Na^CO.,  on  bromo-nitro-cumyl-propionic  acid. 
Crystals,  v.  sol.  alcohol. 

NITRO-DI-OXY-PYRIMIDINE  C,H,,N30<  i.e. 

CO<;^|^-^Q^C.NO,.     Nitro-uracil.  Formed 

by  heating  the  K  salt  of  its  carboxylic  acid  at 
130^  (Dehrend,  A.  229,  35;  240,  8).  Yellow 
needles,  which  explode  on  heating.  Yields  iso- 
barbituric  acid  on  reduction.  Urea  forms  crys- 
talline C^H,N505.  Guanidine  gives  a  similar  salt 
CjH,,N„0,aq. — KA'aq:  prisms,  si.  sol.  water. — 
CaA'.,  Oaq.  —  BaA'.,  5aq.  —  ZnA'.,3iaq.  — 
CuA'',7CuO. 

Nitro-di-oxy-pyrimidine  carboxylic  acid 

C.H^NAi  e-  CO<^^-^[^^^^)^C.NO,.  Formed 

by  warming  di-oxy-methyl-pyrimidine  (methyl- 
uracil)  willi  H.,SO,  and  HNO,  at  80^  (Behrend, 
-4.  229,  32  ;  240, 4  ;  Kohler,  A.  230,  32).  Yellow 
crystals  (containing  2aq). — KPIA"aq  :  plates,  si. 
Bol.  water.— BaA"  :iaq.— Ag.A"  aq.  — PbA"  l^aq. 

EHii/l  ether  EtUK".  "[250^.  Prisms. 

(a)-NnRO-(Py.  3)-0XY-QUIN0LINE 
C,,H,.N.^Oj.  '  a  '-Nitro-carbostyril.  Formed  by 
boating  '  o '-nitro-o-amido-cinnamic  acid  with 
HCIAq  at  150°  (Friedliinder  a.  Lazarus,  A.  229, 
243).  Needles  (from  alcohol).  Does  not  melt 
below  220°. 

(0)-Nitro-(P?/.  3)-oxy-quinoIine.  [2G0°]. 
Formed  in  like  manner  from  '  0  '-nitro-amido- 
cinnamic  acid  (F.  a.  L.).    Needles  (from  HOAc). 

(7)-Nitro-(P;/.  3)-oxy-quinoline.  [280°]. 
Formed  by  nitrating  carbostyril  (F.  a.  L.). 
Needles  (from  HOAc). 

Methyl  derivative  [181°].  From  the 
silver  salt  and  Mel  (Feer  a.  KOnigs,  J).  18, 
2396). 

{B.  4)-Nitro-(Pv.  3)-oxy-quinoline 

CH:CH  C.CH:CH       ripoon  :  . 

CH:C(NO,).C-N:C.OH-  formed  from 

di-methyl  o-nitro-coumarinate  and  alcoholic 
NH„  the  resulting  (3,2,  l)-nitro-amido-cinnamic 
amide  being  heated  with  HCIAq  at  140°  (Miller 


a.  Kinkelin,  B.  22,  1711).  Prisms,  v.  sol.  hot 
water. 

{B.  4,  2)-Nitro-oxy-quinoline 
C(OH):CH.C.CH:t  H  „.,,.oi  i  i 

CH:G(NO,).C.  N  :CH-  t^*^^  Formed  by  nitra- 
ting (B.  2)-oxy-quinoline  (Skraup,  M.  3,  551)  and 
by  the  action  of  nitric  acid  on  {B.  2)-oxy-qninol- 
ine  carboxylic  acid  (Schmidt  a.  Altschul,  P.  20, 
2097  ;  21,  2255)  and  on  nitroso-oxy-quinoline 
(Matheus,  B.  21,  1042,  18S0).  Yellow  needles.— 
li'HNO^  aq  :  orange  prisms,  v.  sol.  hot  alcohol. 

Nitro-(P.  4)-oxy-quinoline.  [173°].  Formed 
by  heating  its  carboxylic  acid  with  glycerin  at 
200°  (Schmitt  a.  Engelmann,  P.  20,  2093)  and 
by  the  action  of  HNO3  (S.G.  1-38)  on  nitroso- 
(P.4)-oxy-quinoline  (Von  Kostanecki,  P.  24, 154). 
Needles,  si.  sol.  alcohol. 

Nitro-(P.  8)-oxy-quinoline.  [255°].  Formed 
by  nitrating  7;i-oxy-quinoline  (Skraup,  M.  3, 
504).    Yellow  plates,  decomposed  by  fusion. 

Nitro-oxy-quinoline.  Formed  by  the  action 
of  HNO.,  on  a  syrupy  acid  obtained  by  oxidation 
of  cinchonine  (Weidel  a.  Hazura,  M.  3,  773). 
Ciystalline  powder,  melting  far  above  300°. — 
B'.^HPtCl,, :  monoclinic  prisms. 

(P.  1,  3)-Di-nitro-(P.  4)-oxy-quinoIine 
CH:C(NO,,)  —  ('.CH:CH 


C(NO,,):C(OH).C.  N  :CH' 


[270°].     Formed  by 


the  action  of  HNO3  on  o-oxy-quinoline  carb- 
oxylic acid,  and  on  a);a.-nitroso-o-oxy-quinoline 
(Schmitt  a.  Engelmann,  P.  20,  20!)2 ;  Kosta- 
necki, P.  24,  155;  c/.  Bodall  a.  Fischer,  P.  14, 
1308).  Plates. 

NITRO-(P.  ■i)-OXY-QiriNOLINE  CARBOXY- 
LIC ACID  CsH,(NO,)N(OH)(CO,H).  Formed 
by  boiling  the  nitrate  of  o-oxy-quinoline  carb- 
oxylic acid  with  HOAc  (Schmitt  a.  Engelmann, 
P.  20,  2093).    Needles,  si.  sol.  HOAc. 

NITRO-OXY-QUINONE.  Carbonyl  deri- 
vative (C,H,0,(NO,,)0),CO.  [200°].  Formed 
by  oxidation  of  nitro-amido-phenyl  carbonate 
by  chromic  acid  mixture  (Lowenberg,  C.  C- 
188G,  390).  Pale-brown  needles. 
Nitro-di-oxy-quinone 

^^^C((MI)-C(No')-^^*~^'  F°™'^'^  warming 
nitro-di-imido-resorcin  with  dilute  (10  p  c.) 
NaOHAq  (Nietzki  a.  Schmidt,  B.  22,  1059). 
Golden  needles,  m.  sol.  water. — K.^A":  orange 
needles. 

Di-nitro-di-oxy-quinone 

CO<^q|q^-j'.'q|.^^^|  ^CO.    Nitranilic  acid. 

Formation. — 1.  By  the  action  of  nitrous  acid 
on  hydroquinone  (Nietzki,  P.  10,  2147).— 2.  By 
the  action  of  a  mixture  of  fuming  HNO3  and 
cone.  H.^SOj  on  di-acetyl-hydroquinone  below 
—  5° ;  the  yield  in  this  case  being  65  p.c. 
(Nietzki,  P.  16,  2092;  18,  499).— 3.  By  adding 
dinitrohydroquinone  to  a  cooled  mixture  of 
IINO3  (:^pts.)  and  HOAc  (Opts.)  (Nietzki,  A. 
215,  142).— 4.  By  boiling  s-di-nitro-di-amido- 
quinone  with  dilute  potash  (Nietzki,  P.  20, 
2116). — 5.  By  the  action  of  fuming  HNO3  on 

C0.,H.C<p°Qg<|^^^C.C02H  (Hantzsch,  P.  19, 

2398  ;  cf.  Loewy,'  P.  19,  2385). 

Preparation. — By  slowly  adding  a  hot  satu- 
rated alcoholic  solution  of  chloranil  (4  pts.)  to  a 
concentrated  aqueous  solution  of  sodium  nitrite 
(10  pts.)  heated  to  80°-90°  ;  a  yellow  crystalline 
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pp.  of  the  sodium  nitranilate  soon  separates, 
and  a  small  quantity  which  remains  in  solution 
is  precipitated  by  NaOH ;  the  whole  is  recrys- 
taJlised  from  hot  water  (Nef,  B.  20,  2027). 

Properties. — Golden  tables,  v.  sol.  water  and 
alcohol,  insol.  ether.  When  anhydrous  it  ex- 
plodes at  170°  without  previous  fusion.  FeCla 
gives  a  green  crystalline  pp.  Chlorine  forms 
oxalic  acid  and  chloropicrin  (Levy,  A.  249,  G6). 
On  reduction  it  yields  tetra-oxy-di-amido-benz- 
ene  which  gives  jJ-phenylene-diamine  on  distil- 
lation with  zmc-dust  (Nietzki,  B.  19,  2727). 
Hydroxylamine  hydrochloride  forms  an  exjjlo- 
sive  salt  C,0,(N0,),(NH^0)2  (Nef,  Am.  11,  17). 

Salts.— Na.,A"  :  dichroic  monoclinic  crys- 
tals ;  a:b:c  =  -946:1:  -985  ;  (8  =  87^  51'.— K,,A" : 
yellow  needles  (from  hot  water). — (NHJj-^"- — 
BaA"  :  plates,  insol.  water. 

Di-nitro-di-oxy-quinone.  A  product  of  the 
action  of  nitrous  acid  on  protocatechuic  acid  dis- 
solved in  ether  (Gruber,  B.  12,  519).  Greenish- 
yellow  needles,  v.  sol.  water. — Na^A"  2aq :  ex- 
plodes when  heated. 

NITRO-OXY-STYRENE.  Methyl  deriva- 
tive [1:2:4]  C,H3(OMe)(NO,).CH:CH2.  _  [89°]. 
Formed,  together  with  the  di-nitro-  derivative 
C„Hj(OMe)(KO,.)...C.,H,  [163°],  by  the  action  of 
cone.  HNO,  on  [4:1]  C„H,(OMe).CH:CH.CO.,H 
(Einhorn  a.  Grabfield,  A.  243,  366).  Crystals, 
volatile  with  steam.  Yields  a  dibromide  [79°]. 
Forms,  on  oxidation,  nitranisic  acid  [187°]. 

NITRO-OXY-STYRYL  METHYL  KETONE 
Methyl  derivative  C|,H,|N04  i.e. 
[4:3:1]  C,H3(OMe)(NO.,).CH:CH.CO.CH3.  [159°]. 
Formed  by  nitration  of  the  ketone,  and  also  by 
condensation  of  CsH3(0Me)(N0.,)CH0  with  ace- 
tone (Einhorn  a.  Grabfield,  A.  243,  364).  Yellow 
needles  (from  water),  sol.  ether. 

NITRO-OXY-SULPHO-BENZOIC  ACID 
CjHjNSOs    i.e.  C,H,,(N0,)(0H)(S03H)(C0,H). 
Formed  from  nitro-o-oxy-benzoic  acid  and  fuming 
H.SO^  (Mandt,  B.   10,  1701).— Ba^A'";,  12aq  : 
hair-like  needles. 

NITRO-OXY-TOLUENE  v.  Niteo-ceesol. 

Nitro-di-oxy-toluene  v.  Niteo-orcin. 

Nitro-tetra-oxy-toluene  C,Me(N02)(OH)4. 
[157°].  Formed  by  the  action  of  HCl  and  SnCL 
on  nitro-di-oxy-toluquinone  (Kehrmann  a.Brasch, 
J.23r.  [2]  39,  382).  Black  needles,  forming  a 
violet  powder.  Its  solution  forms  HCy,  oxalic 
acid,  and  other  products  on  boiling. 

Di-nitro-di-oxy-toluene 
0,HMe(NO,),(OH),  [1:3:5:2:4].     Di-nitro -crcs- 
orcin.    [90°].     Formed  from  cresoroin  and 
HNO3  (Von  Kostanecki,  B.  20,  3136).  Needles, 
m.  sol.  cold  water. 

NITRO-OXY-o-TOLTriC  ACID  C,H,NO,  i.e. 
C,H,Me(OH)(NO,,)CO,H[l:4:a;:2].  [172°].  Formed 
by  nitration  of  oxy-o-toluic  acid  (Kostanecki  a. 
Niementowski,  B.  18, 254).    Needles,  sol.  hot  Aq. 

Nitro-oxy-?;i-toluic  acid 
C,H,Me(OH)(NO,).CO,H[3:4:5:l]?  [87°].  Formed 
by  heating  (4,3,l)-oxy-toluic  acid  with  cone. 
HNO3  (Mahon,  Am.  4,  186).  Yellow  needles,  si. 
sol.  water.  Its  salts  explode  when  heated. — 
CaA'2  4aq.— BaA'2  4aq :  orange  needles  ;  crimson 
when  anhydrous. 

Nitro-oxy-^-toluic  acid 
C,H,lMe(OH)(NO,).CO,E[4:3:a;:l].  [188°].  Formed 
by  the  action  of  nitrous  acid  on  (3,4,l)-amido- 


toluic  acid  (Ahrens,  Z.  1869,  105).  Golden 
needles. — BaA'2  7aq  :  scarlet,  si.  sol.  alcohol. 

Nitro-oxy-toluic  acid.  Methyl  derivative 
C6H,,Me(01Me)(N02)C0.JB[.  [175°].  Formed  from 
the  methyl  ether  of  thymol  and  dilute  HNO3 
(Paterno  a.  Canzoneri,  G.  9,  445).  Slender 
needles,  v.  sol.  alcohol. — BaA'j  2aq :  straw- 
coloured  crystals. 

Ethyl  derivative  [162°].  Formed,  in  like 
manner,  from  the  ethyl  ether  of  thymol.  Long 
slender  needles. 

Nitro-iu-oxy-o-tolnic  acid 
C,H,(NO,)(CH,OH)CO,JH  [4:2:1].  [129°].  Formed 
by  dissolving  nitro-phthalide  in  aqueous  KOH 
(Hoenig,  B.  18,  3451).    Minute  needles. — AgA'. 

Tri-nitro-oxy-»7i-toluic  acid 
C,H]Me(0H)(N0,)3C0.,H [1:3:2:4:6:5].  Nitrococcic 
acid.  [170°-180°].  Formed  by  the  action  of 
boiling  nitric  acid  (S.G.  1-37)  on  cochineal  (De 
la  Kue,  A.  64,  23  ;  Liebermann  a.  Dorp,  A.  163, 
100)  and  on  (5,3,l)-oxy-toluic  acid  (Kostanecki 
a.  Niementowski,  B.  18,  250).  Colourless  plates 
(containing  aq).  On  boiling  with  moist  Ag^O 
it  yields  silver  tri-nitro-eresol  and  CO^.— 
(NHj).A"  7.aq. — BaA'.,aq. — Ag  A"  :  needles. 

NITRO-OXY-wi-TOLUIC  ALDEHYDE 
C„H,NO^    i.e.    C,H,Me(NO,)(OH)CHO  [5:3:2:1]. 
[141°].   Formed  by  warming  oxy-toluic  aldehyde 
with  HNO3   (Schotten,  B.  11,  788).  Yellow 
needles,  si.  sol.  hot  water. 

Nitro-oxy-}?i-toluic  aldehyde 
C„H,l\Ie(NO,)(OH)CHO  [5:3:4:1].  [152°].  Formed 
by   nitrating   (4,3,l)-oxy-toluic  aldehyde  (S.). 
Needles,  si.  sol.  hot  water. 

NITRO-DI-OXY-TOLUQUINONE 
C,Me(NO,)(OH),0,  [2:5:3:6:4:1].  Tolunitranilic 
acid.  [180°].  Formed  by  the  action  of  a  dilute 
alcoholic  solution  of  KNO.,  on  tri-chloro-tolu- 
quinone  (Kehrmann,  B.  21,"  1779;  J.pr.  [2]  39, 
377).  Golden  needles  (containing  xaq).  Its 
aqueous  solution  decomposes  on  boiling  forming 
HCy,  oxalic  acid,  and  C0„. — K^"  3aq :  yellowish- 
red  prisms. 

DI-NITRO-DI-OXY-DITOLYL  GhH,J^,Ob. 
[273°]  (G.);  [270°]  (D.).  Formed  by  boiling 
tetrazo-ditolyl  sulphate  with  HNO3  (Gerber,  B. 
21,  750) ;  by  the  action  of  nascent  nitrous  acid 
on  di-amido-ditolyl  (the  yield  being  quantitative); 
and  by  heating  di-oxy-ditolyl  di-carboxylic  acid 
with  HNO3  (Deninger,  J.  pr.  [2]  40,  300  ;  B.  21, 
1639).  Yellow  needles  (from  toluene  or  pyridine). 

NITRO  -  OXY  -  TOLYLENE  -  ETHENYL  - 
AMIDINE  CH.N^O^.  [256°].  Formed  by  the 
action  of  alcoholic  ammonium  sulphide  on  the 
acetyl  derivative  of  di-nitro-^-toluidine  (Bankie- 
vitch,  B.  21,  2404).  Lustrous  green  needles,  not 
affected  by  HClAq  at  200°. 

NITRO-PENTANE  CjH,,NO,  i.e. 
Pr.CKj.CH^.NO.,.     (150°-160°).     Formed  from 
isoamyl  iodide  and  AgNO.,  (V.  Meyer,  B.  5,  203  ; 
A.  171,  43  ;  175,  135). 

Di-nitro-pentane  CjH,,.CH(NO,,).,.  Formed 
from  di-amyl  ketone  and  HNO3  (Chancel,  C.  R. 
94,  399).  Heavy  oil.  Forms  ?i-valeric  acid  on 
reduction.— KG.H^N.O^.— AgA'. 

o-NITRO-PHENO"L  O^H.NOj  i.e. 
C,H,(N0.,).0H[1:2].  Mol.  w.  139.  [45°].  (214°). 
S.V.S.  107-64  (Schifi). 

Formation. — 1.  Together  with  thej)-isomeride 
by  nitration  of  phenol  (Hofmann,  A.  103,  347; 
Fritzsche,  A.  110,  150  ;  J.  pr.  73,  293 ;  Gold- 
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Btein,  B.  11,  1913).-  2.  By  healing  o-bromo- 
nitro-bcnzene  [38°]  or  o-chloro-nitro-benzene 
with  aquL'Ous  potash  in  sealed  tubes  (Zincke  a. 
Walker,  B.  5,  117  ;  Eiigelhardt  a.  Latschi- 
noff,  B.  3,  423).— 3.  By  boiling  o-di-nitro- 
benzene  with  NaOHAq  (Laubenheimer,  B.  9, 
1828).  —  4.  Together  with  jj-nitro-phenol  by 
boiling  diazobenzene  sulphate  with  nitric  acid 
(Nolting  a.  Wild,  B.  18,  1338).— 5.  Together 
with  p-nitro-phenol  by  adding  liquid  N._,0,  to 
cooled  CS,  containing  C,.H-,ONa  in  suspension 
(Scball,  B.  16,  1901).— 6.  By  heating  diazo- 
benzene nitrate  with  dry  toluene,  nitrogen  being 
given  off  (Kemsen  a.  Orndorll:',  Am.  9,  390). — 
7.  By  the  action  of  NaNO,  and  H^SO^on  aniline 
(Deningcr,  J",  pr.  [2]  40,  2r)B). 

Preparation. — Phencl  (1  pt.)  is  slowly  added 
to  a  mixture  of  HNO.,  (1  pt.  of  S.G.  1-38)  and 
water  (6  pts.),  cooled  to  0° ;  the  product  is 
neutralised  withNa.CO,  and  distilled  with  water 
(Neumann,  B.  18,  3320).  . 

Properties. — Light-yellow  prisms  or  needles, 
V.  sol.  alcohol  and  ether,  si.  sol.  cold  water. 

Reactions.— 1.  lleduced  by  tin  and  HCl  to 
o-amido-phenol. — 2.  Aqueous  NH.,  (35  p.c.)  at 
l()0°-200^  yields  o-nitro-aniline  (Merz  a.  Ris,  B. 
19,  1749).— 3.  Phcnyl-liydraziiie  dissolved  in 
xylene  at  100°produces  o-amido-i)henol,  benzene, 
NH„  and  nitrogen  (Barr,  B.  20,  1497). 

Salts.— The  colour  of  the  salts  has  been 
examined  by  Carnelley  a.  Alexander  {C.J.  Proc. 
4, 64).—  NHjA' :  scarlet  plates.—  KA''  aq :  orange- 
red  crystals  (F.).— KA'aq  (Post,  B.  8,  1562). 
S.  IG  at  6°;  21  at  15°.— NaA':  scarlet  plates,  v.  e. 
sol.  water.— BaA',.  S.  9  at  6°.  SrA',3aq.— 
CaA'._,4aq  :  plates. — CaA'„aq:  orange  needles. — 
AgA':  orange-red  pp.    S.  '14  at  15°. 

Acetyl  derivative  CsHj(NO,)OAc.  [41°]. 
(253°).  Long  colourless  needles  or  prisms,  v. 
sol.  alcohol  (Bottcher,  B.  16,  1933). 

Benzoyl  derivative  C^Hj(NO,)(OBz). 
[59°].  Formed  from  o-nitro-phenol  and  BzCl 
(Hiibner,  A.  210,  386;  Schiaparelli,  G.  11,  73  ; 
Neumann,  B.  18,  3320;  19,  2018).  Prisms  or 
needles.  Yields  on  nitration  the  compound 
C„H,(NO.,).O.CO.C,H,(NO,)  [1:3]  [126°J,  crystal- 
lising in  needles. 

Methyl  ether  C„H,(N02)(0Me).  o-Nitro- 
anisole.  [9°].  (277°)  at  735  mm.  Formed,  together 
with  the  p-  isomeride,  by  nitration  of  anisole. 
Foinied  also  by  methylation  of  a  nitro-phenol 
(Brunck,  Z.  1867,  204;  Miihlhauser,  A.  207,  237) 
and  by  boiling  o-ol\loro-nitro-benzene  with 
NaOMe  in  HOMe  (De  Bruyn,  li.  T.  C  9,  200). 
Oil.  Converted  into  o-nitro-aniline  by  heating 
with  ammonia  (Salkowski,  A.  174,  278). 

Ethyl  ether  C„H,(NO,)(OEt).  o-Nitro- 
phenctol.  (267°).  Formed  by  ethylation  of 
o-nitro-phenol  (Groll,  J.  pr.  [2]  12,  207  ;  Seidel, 
J.  pr.  [2]  42,  448)  and  by  heating  C,H,C1(N0.,) 
with  NaOEt  (Do  Bruyn).  Oil.  When  distilled 
with  alcoholic  potash  it  yields  C,  H,(NH,)(OEt) 
and  no  azo-  compound  ;  but  when  reduced  in 
alcoholic  solution  by  sodium-amalgam  it  forms 
N,(C„H^OEt).,  and  N.,0(C„HjOEt),  (Schmitt  a. 
I\IOhlau,  J.pr.  [2]  18,  200). 

Bromo-ethyl  ether  C,H,(NO.,)O.C,H,Br. 
[44°].  Formed  from  C,H,(NO,.)(OXa)  and  ethylene 
bromide  (Weddige,  J.pr.  ['ij  24,  246).  Yellow 
prisms  (from  alcohol). 

Reactions. — 1.  With  an  alcoholic  solution  of 


NH,  it  yields  C,.H,(NO.,)O.C„H,NH„  [73°]  and 
NH(C,H,O.C„H,NO.,),,  [192°].-2.  Heated  with 
potassium  salicylic  ether  C„H|(OK)C0.Et  in 
alcoholic  solution  it  yields  two  products  : 
(rt)  an  ether  C,H,(NO,,).0.C,H,.O.C„H,.CO,,Et 
[c.  100°]  saponified  by  HCl  yielding  the  corre- 
sponding acid  [145°],  which  may  be  reduced  to 
an  amido-  acid  [110°]  whose  hydrochloride  melts 
at  177°;  and  (b)  a  compound  of  the  formula 
C,H,(N0,).0.C,H,.0.C0,,.C,.Hj0H  [106°]  which 
gives  an  acetyl  derivative  [80°]  (Wagner, 
J.  pr.  [2]  27,  212).  —  3.  Heated  with 
[4:1]  CsH,(0K)C0,,Et  in  alcoholic  solution  it 
forms  o-nitro-phenoxy-ethyl-^J-oxy-benzoic  ether 
[103°]  which  is  saponified  by  Ilci  at  140°,  form- 
ing an  acid  GsH,(NO,)'o.C,H,.O.C,H,.CO  II 
[c.  206°].  The  corresponding  amido-  acid  melts 
at  185°  (Wagner). — 4.  Potassium  benzoate  at 
140°  yields  C,H,(NO,).O.C,H,.OBz  [77°]. 

Amido-ethi/l  ether 
C,H,(NO,).O.C,H,NH,.  [73°].  Formed  as  above. 
Small  plates  (from  water).  Yields  a  benzoyl 
derivative  [95°1  and  a  dibenzoyl  derivative 
C„H,(N0,).0.C,H,.-NBz,[12;',°].  The  benzoyl  de- 
rivative reduced  by  tin  and  hydrochloric  acidyields 

C.iI,<o.c'lf  1^^^^°^  (Weddige,  /.  pr.  [2] 

24,  250).    '  * 

Ethylene  ether  C,H,(OC,Hj.NO.),.  [1G3°]. 
Formed  from  C,H,(NO.,)ONa  and  C.^H^bV,. 

Isobuti/l  ether  (275°-280°).  S.G.  =a  i-isG 
(Rioss,  B.  3,  780). 

Benzyl  ether  C,H,.CH...O.C, H,(NO,).  [29°]. 
From  the  K  salt  and  C-H,C1  (Kumpf,  A.  224, 
121). 

p  -  Nitro-bcnsyl  ether 
CJI,(NO,).CH,.O.C,H,.NO,.  [129°].  Needles  (K.). 

I'h  cnacyl  ether 
C,,H,(NO,).O.CH,.CO.C,iH,,.  [118°].  (194°). 
Formed  from  the  K  salt  and  co-bromo-aceto- 
plienone  (Lellmann  a.  Conner,  B.  23,  172). 
Needles,  m.  soL  alcohol.  ZnCL  and  HCl  at  100° 
0  CH 

convert  it  into  CgHj^-j^'.^pj-^  [103°]  crystallising 

in  needles,  and  forming  the  salts  B'H.PtCl^  and 
B'HAuCl^. 

w-Nitro-phcnol  C,H,(N0,)0n[l:3].  [96°]. 
(194°  at  70  mm.).  Obtained  from  ?«-nitro- 
aniline  by  the  diazo- reaction  (Fittig  a.  Bantlin, 
B.  7,  179  ;  11,  2099 ;  Henriques,  A.  215,  323  ; 
Wagner,  J.pr.  [2]  32,  70).  I'ellow  crystals,  sol. 
hot  water  ;  not  volatile  with  steam.— KA' 2aq  : 
orange  needles.  S.  12  at  6°  (Post  a.  Mehrtens,  />'. 
8,  1552).— BaA',  2aq.  S.  1-7  at  6°.— PbA'(OH). 
S.  -013  at  15°. — AgA':  brownish-red  pp. 

Benzoyl  derivative  C,.Hj(NO,).OBz. 
[95°].  Pale-yellow  crystals  (Neumann,  B.  li), 
2979).  Nitric  acid  (S.G.  1-48)  converts  it  into 
the  crystalline  »«-nitro-benzoyl  derivative 
G,H,(NO.,).O.CO.C,.H^(NO„)  [129°] . 

Methyl  ether  MeA'.  [38°].  (254°). 
Needles,  volatile  with  steam  (Bantlin). 

Ethyl  ether  Y.i.M.  [34°].  (264°)  (Bantlin, 
Wagner," /.ii;-.  [2]  32,71). 

Bromo-ethyl  ether  C.H.BrA'.  [39°]. 
Formed,  with  the  following,  from  the  K  salt  and 
ethylene  bromide  (Weddige,  J.pr.  [2]  24,  255). 

Ethylene  ether  C..H,,A',.  [139°]. 

p-Nitro-phenol  C6H<(N0.,).0H.  [114°]. 
S.V.S.  lOS-28  (SchifT). 

Formation. — 1.  Together  with  the  o-isomer- 
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ide,  by  the  nitration  of  phenol,  especially  at 
low  temjaeratuies  (Fritzsohe,  J.  pr.  75,  257  ; 
Goldstein,  J.  R.  10,  353).— 2,  By  heating 
^-chloro-nitro-benzene  [85°]  or  bromo-nitro- 
benzene  [125^]  with  aqueous  potash  at  130° 
(Engelhardt  a.  Latsohinoff,  B.  3,  423  ;  Kichter, 
B.  4,  4G0). — 3.  From  acetanilide  by  nitrating, 
and  heating  the  [4:l]C,H,(N0„)(NHAc)  with 
cone.  NaOHAq  (Wagner,  B.  7,  76).— 4.  From 
p-nitro-aniline  by  the  diazo-  reaction  (Fittig,  B. 

7,  280).— 5.  By  dry  distillation  of  nitro-o-oxy- 
benzoic  acid  (Schmidt  a.  Cook,  K.  3,  41). — 
6.  By  oxidation  of  nitroso-phenol  (Baeyer,  B.  7, 
965). — 7.  Together  with  the  o-isomeride,  by  add- 
ing liquid  N.,0,  to  cooled  CS.,  containing 
C^H.ONa  in  suspension  (Schall,  B.'l6,  1901).— 

8.  By  the  action  of  NaNO,  (in  excess)  and 
HjSOj  on  aniline,  o-nitro-phenol  being  also 
formed  (Deninger,  J.pr.  [2]  40,  298). 

Preparation. — The  mixture  of  o-  and  p-nitro- 
phenols  is  distilled  with  steam.  The  residue  is 
dissolved  in  hot  water  and  mixed  with  excess  of 
Na.,C03  when  C,Hj(NO.,)ONa  crystallises  out  on 
coo'ling  (Salkowski,  A.  114,  280). 

Properties. —  Slender  colourless  needles  (from 
water.  Dimorphous  (Lehmann,  Z.  K.  1,  45). 
v.  sol.  alcohol.  Not  volatile  with  steam.  Sol. 
hot  HClAq  (Kollrepp,  A.  234,  1). 

Reactions. — 1.  Distillation  with  PCI5  yields 
p-ehloro-nitro-benzene  [85°]. — 2.  Aqueous  am- 
vionia  at  160°  to  200°  forms  jj-nitro-aniline 
(Merz  a.  Kis,  B.  19,  1749).— 3.  Phenyl-liyclraz- 
ine  at  100°  produces  _p-amido-phenol,  benzene, 
NH3,  and  nitrogen  (Barr,  B.  20,  1499). 

Salts. — The  colour  of  the  salts  has  been 
examined  by  Carnelley  (C.  J.  Proc.  4,  64).-- 
NaA'4aq:  yellow  tables. —Na A' 2aq.  Heat  of 
neutralisation  12,S40  (Alexejeff  a.  Werner,  Bl. 
[3]  2,  718).  — NaHA'.,  2aq :  orange-red  prisms 
(from  water).— KA'2aq.  S.  4-5  at  6^  (Post  a. 
Mehrtens,  B.  8,  1652).— KHA',,  2aq.— BaA'^  8aq  : 
monoclinic  prisms.  S.  1  at  6°  ;  1-3  at  15°. — 
BaH„A',|  4aq.  —  SrA',  7aq  :  yellow  needles.  — 
CaA'",  4aq.— CaH,,A'|8aq.  — MgA'.,8aq.—  Pb^O^AV 
• — PboHA'j.  —  AgA'aq:  scarlet  pp.,  changing 
to  orange  prisms. — AgA'2aq.  S.  '3  at  15°. — 
AgHA'.^aq:  yellowish  green  laminaj. — AgjHA'g: 
purple  needles. 

Benzoyl  derivative  C5H^(N02).OBz. 
[142-5°].  Colourless  efflorescent  needles  (from 
alcohol)  (Schiaparelli,  G.  11,  73  ;  Neumann,  B. 
19,  2020).  On  treatment  with  HNO3  (S.G. 
1-48)  it  forms  [4:l]C,H^(NO.,).O.CO.C,H,NO,[l:3] 
[135-5°]. 

Methyl  ether  MeA'.  [61°].  (259°). 
Formed  by  methylation  of  y-nitro-phenol 
(Brunck,  Z.  [2]  3,  202;  Willgerodt  a.  Ferko, 
J.  pr.  [2]  33,  152  ;  Skraup,  M.  6,  761).  Formed 
also  by  heating  p-chloro-nitro-benzene  with  KOH 
dissolved  in  MeOH  (Willgerodt,  B.  14,  2632; 
15,  1004).  Prisms. 

Ethyl  ether  EtA'.  [58°].  (283°)  (An- 
dreas, J.  pr.  [2]  21,  331).  Formed  from  the  Ag 
salt  and  EtI  (Fritzsche)  and  also  from  C^H^OEt 
and  fuming  HNO^  (Hallock,  Am.  1,  271).  "  Ob- 
tained also  by  boiling  p-chloro-nitro-benzene 
with  KOH  and  dilute  (60  p.c.)  alcohol  (Will- 
gerodt, B.  15,  1002).  Prepared  by  heating 
C„H,(NO,,)(OK)  with  KEtSO^  in  alcoholic  solu- 
tion for  3  hours  (Willgerodt  a.  Ferko,  J.pir.  [2] 
33,  153).  Prisms.  Sodium-amalgam  rapidly  re- 


duces it,  in  alcoholic  solution,  to  N2(C^H,.0Et). 
(Schmitt  a.  Mohlau,  J.  pr.  [2]  18,  199). 

Ethylene  ether  C.,B.,A'.,.  [143"].  Formed, 
at  the  same  time  as  the  bromo-ethyl  ether,  by 
heating  the  Na  compound  with  ethylene  bromide 
at  140°  (Weddige,  J.  pr.  [2]  21,  127  ;  24,  254). 

Bromo-ethyl-ether  CH.,Br.CRA'.  [63°]. 
Yellowish  plates,  insol.  water,  v.  sol.  alcohol. 

Reactions. — 1.  Heated  with  potassium  p- 
oxy-benzoic  ether  [4:1]  C^Hj(OK).CO.,Et  it  forms 
C„Hj(NO,).O.C,H,.O.C,H,.C0,Et  [131°],  which 
when  saponified  by  HClAq  at  130^  yields  the 
corresponding  acid  [218°]  (Wagner,  J.  pr.  [2]  27, 
224).— 2.  Alcohohc  [2:l]C,H.,(bK).C0..Et  forms 
C„H,(N0.,).0.C,H,.0.C0.,.C„H,0H  [131°]  and  the 
ether  C,Hj(Nd2).0.C,ilV0.C,.H^.C0,Et  [c.  81°] 
whence  HCl  liberates  the  acid  [132°]. 

Amido-ethyl  ether  C.,B.,(ii'H..,)A'.  [109°]. 
Formed  by  heating  the  bromo-ethyl  ether  with 
alcoholic  ammonia.  Yellow  scales  (from  water). 

Isobutyl  ether  (285°-290°).  S.G.  2? 
1-105. 

Benzyl  ether  CJifiB..,A'.  [106°].  Prisms. 
Yields  on  nitration  a  compound  melting  at  168° 
(Kumpf,  A.  224,  123). 

p-lSfi tro-benzy l-ether  [183°].  Needles. 

Fourth  and  fifth  nitro-phenols  have  been  de- 
scribed by  Fittica  {J.  pr.  [2]  24,  5;  B.  13,  711) 
but  their  existence  has  not  been  confirmed  by 
other  chemists  (Natanson,  B.  13,  415). 

(a)-Di-nitro-phenol  C„H,(NO.,),(OH)  [4:2:1]. 
[114°].  S.  4-8  at  100°;  -5  at  18°;  -014  at  0° 
(Gruner,  J.pr.  102,  222). 

Formation. — 1.  By  nitration  of  phenol, 
o-nitro-phenol,  and  ^-nitro-phenol  (Laurent, 
A.  Ch.  [3]  3,  212  ;  Korner,  Z.  [2]  2,  662,  731).— 
2.  From  anisole  by  nitration  and  saponification 
(Cahours,  A.  Ch.  [3]  25,  22).— 3.  From  di-nitro- 
amido-phenol  (picramic  acid)  by  elimination  of 
NH2  (Griess,  A.  113,  210).— 4.  From  chloro-di- 
nitro-benzene  [50°]  and  bromo-di-nitro-benzene 
[72°]  by  heating  with  potash  (Clemm,  J.pr.  [2] 

1,  145  ;  Engelhardt  a.  Latschinoff,  B.  3,  97).- 
5.  By  boiling  i-tri-nitro-benzene  with  aqueous 
Na-.CO^  or  by  heating  it  with  water  at  160°  (De 
Bruyn,  B.  T.  C.  9,  191).— 6.  By  boiling  i-di- 
nitro-aniline  with  KOHAq  for  a  longtime  (Will- 
gerodt, B.  9,  979).— 7.  From  di-nitro-di-ethyl- 
aniline  and  dilute  potash  (Van  Komburgh, 
R.  T.  C.  2,  35). 

Properties. — Yellowish  rectangular  plates 
(from  water),  v.  si.  sol.  cold  alcohol. 

Reactions. — 1.  Yields  only  jsici-ic  acid  on 
further  nitration    (Hiibner  a.   Schneider).  — 

2.  Aqueous  KCy  at  70°  forms  potassium  meta- 
purpurate  CjHjKNjOj  which  separates  as 
brownish-red  crystals  with  green  lustre  (Pfaund- 
ler  a.  Oppenheim,  Z.  1865,  470 ;  Sommaruga, 
A.  157,  335). 

Salts.— IvA'  aq.  S.  1-4  at  6°  (Post  a.  Mehr- 
tens, B.  8,  1554) ;  1-6  at  7°  (Hiibner  a.  Schneider, 
A.  167,  92).-KA'aq  (Eomburgh).— NaA' aq.— 
BaA'o  7aq  :  golden  needles. — BaA'^  6aq  :  yellow 
needles. — BaA'j  5aq  :  orange  prisms.  S.  -3  at  7°. 
— BaA2  4aq:  monoclinic  crystals  (P.  a.  M.).— 
MgA',9aq.— MgA'„  12aq.— Pb(0H)A'2aq.  S.  -08 
at  ]  5°. — BInA'a  5aq.— NiA'.^  Saq.— AgA'  aq.  S.  '4 
at  15°. 

Benzoyl  derivative  C^H,(N02)..,0Bz. 
Plates  (from  alcohol)  (Laurent  a.  Gerhardt,  A. 
75,  77). 
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m-Ni  tro-benzoyl  derivative  [1G1°]. 
Formed  by  nitration  of  [2:1J  C,H,(NOj).OBz  or 
of  tlie  p-isoineride  (Neumann,  B.  18,  3322 ;  19, 
2021).  Needles. 

Methyl  ether  MeA'.  [88^].  Formed  by 
boiling  anisole  or  anisic  acid  with  fuming  HNO^ 
(Cahours,  A.  69,  236)  or  by  heating  (4,  2,  1)- 
chloro-di-nitro-benzene  or  i-tri-nitro-benzcne 
with  KOH  dissolved  in  MeOH  (Willgerodt,  B.  12, 
762  ;  De  Bruyn,  B.  T.  C.  9,  190).  Needles. 

Ethyl  ether  EtA.'.  [86^].  Formed  by  the 
action  of  HNO,  on  C,H.,OEt  (Cahours,  A.  74, 
315)  and  on  N,(C,,Hj.6Et  [1:4]),,  (Andreas,  J.  pr. 
[2]  21,  335) ;  and  also  in  the  same  way  as  the 
methyl  ether  (W.).  Needles. 

Ally  I  ether  C,,H-,A'.  [47°]. 

Di-oxy -propyl  ether  C.,H,,(OH) .A',  [c. 
83°].  Formed  from\l:2:4]  C.H^Cl (NO.,).,, glycerin, 
and  KOH  (W.). 

Phenyl  ether  C,B.,A'.    [71°]  (W.). 

Benzyl  ci/icr  C„H,CH.,A'.  [149°]. 

p-Nitro-bcnzyi  ether  [201°]  (Kumpf). 

(/8).Di-nitro-phenol  C„H,,(NO,).,(OH)  [4:3:1]. 
[64°].  Formed,  together  witli  the  (a)-isomeride, 
by  nitrating  o-nitro-phcnol  (Hiibner  a.  Schneider, 

A.  167,  89  ;  Salkowski,  A.  174,  270  ;  Korner,  G. 

4,  325).  Pale-yellow  needles  (from  water),  si. 
Bol.  water,  v.  e.  sol.  hot  alcohol.  Somewhat 
volatile  with  steam. — NaA'3aq:  red  needles. — 
KA'.    S.  1'3  at  6°.— BaA'.,  aq  :  golden  needles. 

5.  -18  &t  7°.— MgA'.,6aq.— rb  .OA'.,.  S.  -037  at 
15°.— AgA'.  S  -3  at  6°  (Post  a.  Mehrtens,  B.  8, 
1552).— AgA'aq  :  red  needles. 

m-Nitro-benzoyl  derivative  [149°].  Got 
from  [3:l]C,H,(N0,,)0Bz  and  HNO^  (Neumann, 

B.  19,  29.S0).    Yellow  needles,  si.  sol.  ether. 
Methyl  ether  MeA'.    [117°].  Converted 

by  NlI.,Aq  at  130°  into  di-nitro-aniline  [138°]. 

Ethyl  ether  EtA'.    [58°].  Needles. 

Benzyl  ether  PhCHA'.  [76=].  Prisms. 
Yields  [4:1]  C,1I,(N0.,).CH.,.0.C„H,(N0.,).,  [1:2:6] 
[137°]  on  nitration  (Kumpf,  A.  224,  130).' 

(7)-Di-nitro-phenol  C„H3(N0..)  ,(0H)  [5:3:1]. 
[104°]  (B.);  [122  ']  (De  B.).  Formed,  together 
with  the  (5)-  and  (e)-  isomerides,  by  nitration  of 
w-nitro-phenol  (Bantlin,  B.  11,  2103;  A.  215, 
324).  Obtained  also  by  heating  its  methyl  ether 
with  cone.  HClA(i  at  i80°  (De  Bruyn,  ft.  T.  C. 
9,  208).  Needles,  volatile  with  steam. — KA'  2aq. 
— BaA'.,  3aq.—  BaA'.,  2aq  :  red  feathery  crystals. 

Me'thyl  ether  MeA'.  [96°]  (B.)  ;  [105°] 
(De  B.)  (above  360°).  Formed  by  heating  s-tri- 
nitro-benzene  with  NaOMe  in  HOMe  for  24  hours 
(De  Bruyn).  Needles. 

(S)-Di-nitro-phenol  C,H,(N0.,)..(0H)  [4:3:1]. 
[134°].  Prepared,  together  witli  the  (f)-  and  (7)- 
isonicridos,  by  nitration  of  7)t-nitro-phenol 
(Bantlin,  B.  11,  2104).  Colourless  needles,  not 
Volatile  with  steam.  — BaA'.,  3aq  :  brown  prisms. 

Metliyl  cilicr  Uc.V.  '[70"].  Needles. 

(«)-Di-nitro-phenol  C^HjN.p^  i.e. 
C„H,(N0.,).,(0H)  [3:2:1].  [144°].  Prepared,  to- 
gether with  the  (7)  and  (5)  isomerides,  by  nitra- 
tion of  7)i-nitro-phcnol  (Bantlin,  B.  11,  2104). 
Yellow  needles  (from  water). — KA'2aq:  yellow 
needles. — BaA',:  brown  needles. 

Methyl  ether  Ut'A'.    [118°].  Tables. 

Tri  -  nitro  -  phenol  C,,H,,(N0.,),0H  [6:4:2:1]. 
ricric  arid.  Mol.  w.  229.  "[122'].  S.  •(■)26  at 
5° ;  1-225  at  20°  ;  3  89  at  77°  (Marchand,  /. 


pr.  64,  91).  78  82  in  a  1-74  p.c.  benzene 

solution  (Kanonniknff.  J.  pr.  [2J  :il,  348). 

For7iiation. — 1.  By  the  action  of  Iiot  nitric 
acid  on  phenol,  tri-bromo-phenol,  o-  ami  p-  nitro- 
phenols,  (a)- and  (5)- di-nitro-phenols,  saligenin, 
salicylic  aldehyde,  salicin,  salicylic  acid,  phlor- 
izin, indigo,  coumarin,  aloes,  gum  benzoin,  bal- 
sam of  Peru,  and  from  the  resin  of  Xaiitlionlura 
hcL^tilis  {Kausmaim,  Joiirn.  dePhys.et  deChimie, 
1788;  Welter,  A.  Ch.  29,  301;  Liebig,  P.  13, 
191;  14,  466;  A.  9,  80;  39,  350;  Dumas, 
A.  Ch.  [2]  53,  178;  [.3]  2,  228;  Laurent,  A.  Ch. 
[3]  3,  221 ;  A.  43,  219  ;  Perra,  D.  P.  J.  165, 
386  ;  Piria,  A.  56,  G3  ;  Stcnhouse,  A.  57,  88;  66, 
243  ;  Carey  Lea,  .im.  S.  [2]  26,  279  ;  E.  Kopj), 
A.  Ch.  [3]  13,  233;  Delalandc,^.  45,  337  ;  Mar- 
chand, A.  48,  336;  52,  345;  Schunck,  A.  39,  (> ; 
65,  234). -2.  By  boiling  (l,2,4,6)-chloro-tri. 
nitro-benzene  (picryl  chloride)  with  aqueous 
Na.CO.,  (Engelhardt  a.  Latschinoff,  B.  3,  98; 
Clemm,  J.  pr.  [2]  1,  145).— 3.  By  oxidation  of 
s-tri-nitro- benzene  with  K^FeCyg  in  slightly 
alkaline  solution  (Hepp,  B.  13, .  2346).— 4.  By 
heating  iodo-benzene  with  silver  nitrite  at  150° 
(Geuther,  A.  245,  100). 

Preparation. -~V\\mo\  (1  mol.)  is  dissolved  in 
cone.  H._,SO|  and  tln^  resulting  phenol  sulphoiiic 
acid  treated  with  HNO^  (4.',  niols.  of  S.G.  1-3.")) 
(Schmitt  a.  Glutz,  B.  2,  52)". 

Properties.  —  Light-yellow  Iamin;c  (from 
water)  or  trimetric  prisms  (from  ether).  May 
be  sublimed  if  slowly  heated,  but  if  a  few  milli- 
grammes be  dropped  into  a  red-hot  tube  violent 
detonation  occurs  ;  with  a  larger  quantity  a  less 
violent  decomposition  occurs  (Berthelot,  A.  Ch. 
[6]  16,  21).  SI.  sol.  water,  a  -01  p.c.  solution 
being  distinctly  yellow.  V.  sol.  alcohol  and 
ether.  Tastes  bitter.  Dyes  silk  and  wool  yellow. 
It  is  poisonous.  Forms  crystalline  compounds 
with  aromatic  hydrocarbons  ^Fritzsche,  J.  pr. 
73,  212;  A.  109,  247). 

Pteaciions. — 1.  Bleaching -poivdcr  yields,  on 
boiling,  chloropierin  CC1.,N0._,  and  tetra-chloro- 
quinone.  A  mixture  of  IvClO ,  and  HCl  acts  in  like 
manner. —  2.  Distillation  with  aqueous  NaOBr 
forms  bromopicrin  (Stcnhouse,  P.  M.  [4]  8,  363). 
3.  B'errous  sidphate  and  lime  reduce  it  to  di- 
nitro-amido-phenol  (picramicacid)  (Girard,  C.  R. 
36,  421).~-4.  Tin  and  HClAq  reduce  it  to  tri- 
amido-phimol  (picraminc)  (Roussin,  Bl.  181)1, 
60;  Beilstein,  A.  130,  244).  Iodide  oi  phos- 
phorus .acts  in  like  manner  on  its  aiiueous  solu- 
tion (Lautemann,  A.  125,  1). — 5.  Hot  cone. 
KCyAq  forms  a  blood-red  solution  of  potassium 
isopuvpurate  which  crystallises  in  brownish-red 
scales  with  green  lustre  having  either  the 
formula  KCJl.N.Os  (Hlasiwetz,  A.  110,  289)  or 
KCjH.,NjO.,,  (Baeyer,  J.  1859.  458).  Ammonium 
chlorideconvertsthis  salt  into  an  ammonium  salt 
NH|C^H|N.Og  greatly  resembling  murexide.— 6. 
PC!,  yields'c,H,,Cl(N0,,)3  (Pisani,  C.  R.  39,  852). 

Salts.  —  Explode  when  struck  or  when 
strongly  heated.  —  NHjA' :  trimetric  prisms 
(Laurent,  Rev.  Scient.  9,  26).— LiA'.  S.G. 
1'716  :  slender  yellow  prisms  (Bcamer  a.  Clarke, 
Am.  1,  153).— «NaA'.  S.  about  8  at  15°.  S. 
(alcohol)  1-25  in  the  cold  (Hager,  Pliarm. 
Ccdifr.  22,  225).'--KA'.  Trimetric  prisms  ;  a:b:G 
=  1:2-70:1-S8  (Laurent,  Rev.  Scient.  10,  26).  S. 
•4  at  U°  ;  7  at  100°.  S.  (alcoliol)  -04  (Hager). 
Explodes  when  struck,  giving  oil  CO.,,  CO,  and 
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nitrogen,  with  smaller  quantities  of  hydrogen  and 
CHj,  and  leaving  a  residue  of  KCy,  carbon,  and 
K^CO,  (Sartan  a.  Vieille,  C.  R.  93, 61).— BaA'^  5aq : 
monoclinic  crystals.— BaA'j  6aq.  S.  (of  BaA'.,) 
1-2  at  17°  (Tscheltzoff,  A.  Ch.  [6J  8,  233).— 
BaA'j4aq.  S.  '6  at  6'  (Post  a.  Mehrtens). — 
CaA'„  5aq.  S.  (of  CaA'^)  50  at  20°.— SrA'^  5aq  : 
yellow  crystals  (Marchand).  S.  (of  CaA'.,)  1-1  at 
20°.— MgA',8aq.  S.  (of  MgA',)  10  at"  22°.— 
MgA'jSNaA'gaq  (Miiller,  Z.  1865,  189).  — 
CdA'2  7aq.— CdA'.,3NH3  (Carey  Lea,  Am.  S.  [2] 
31,  78).— CdA'.,6NaA' 12aq.— CuA'jSaq  :  green 
needles.— CuA\,  8aq.  — CuA'^  lOaq.—  CuA'.^NHj. 

—  CoA'.,  5aq  :  brown  needles.  —  CoA'24NH,|.  — 
CoA',6NaA'  12aq.— NiA',8aq.— NiA'.,6NaA'  12aq. 
— FeA'2  5aq  :  yellow  crystals. — FeA'.,6NaA'  12aq. 

—  FeA'„(OH)  Baq.  —  MnA',  5aq  (MuUer).  — 
MnA'jSaq  (Marchand).— PbA'^aq  (E.  Kopp,  A. 
Ch.  [3]  13,  233).  S.  -9  at  15°.— PbA',  2aq.— 
PbA'(OH).  —  PbjA'.0, 3aq.  —  Pb^A'.O^.  — 
Pb(0Ac)A'4aq.  —  Hg^A'^.  —  A1A'.,(0H)  Baq. — 
ZnA'jSaq.  S.  (of  ZnA'^)  12-5  in  the  cold.— 
ZnA'23NH3.— ZnA'^eNaA'  12aq.— AgA'  aq.  S.  -9 
at  15°. — AgA'22NH3.  Compounds  of  picric  acid 
with  organic  bases  and  with  aromatic  hydro- 
carbons, are  described  under  those  bases  and 
hydrocarbons. 

Acetyl  derivative  C,H2(N02),0Ac.  [76°]. 
Yellow  crystals  (Tommasi  a.  David,  C.  R.  77, 
207). 

Benzoyl  derivative  CJI.,Q^O.,)./}Bz. 

Methyl  ether  MeA.'.  Trinitroanisole.  [60°]. 
(C);  [64°]  (Post  a.  Mehrtens,  B.  8,  1552). 
Formed  by  nitrating  PhOMe  (Cahours,  A.  69, 
238)  and  by  methylation  of  picric  acid.  Mono- 
clinic  tables  (Friedliinder,  J.  1879,  514). 

Ethyl  ether  EtA'.  [78°].  Long  needles 
(Stenhouse  a.  Miiller,  A.  141,80  ;  Willgerodt,  S. 
12,  1277). 

lo  doc  thy  I  ether  C,HJA'.  [70°].  From 
the  Ag  salt  and  C.H  J,,  (Andrews,  B.  13,  244). 

Phenyl  ether  PhA'.  Formed  from  KOPh 
and  C,H,C1(N0,),.    Needles  (W.). 

o-Nitro-p'hcnyl  ether  Cfi^i^O.^k'. 
[173°]. 

p-Nitro-phenyl  ether  C^H^(NO„)A'. 
[153°].  Plates  (from  alcohol)  (Willgerodt,"  B. 
17,  1766). 

Benzyl  ether  C^HjCR^A'.  [147°].  Yellow 
prisms  (Kumpf,  A.  224,  131). 

p-Nitro-benzyl  ether  C„H,(N0,,).CH2A'. 
[108°].  Formed  from  silver  picrate  and  p-nitro- 
benzyl  iodide  (K.). 

(/3)-Tri-nitro-plienol  C,Hj(NOj)30H[6:4:3:l]. 
[96°].  Formed,  together  with  the  (7)-isomeride 
and  tri-nitro-resovcin  (styphnic  acid)  by  the 
action  of  cone.  HNO3  on  (7)-di-nitro-plienol 
(Henriques,  A.  215,  325  ;  cf.  Bantlin,  B.  8,  21). 
Needles,  v.  e.  sol.  alcohol  and  ether,  m.  sol.  hot 
water.  Forms  with  naphthalene  a  compound 
[72°]. — KA' :  violet  needles,  insol.  alcohol. — 
BaA'.,  4aq  :  red  prisms. 

(7)-Tri-nitro-plienolC,H,(N02)3(OH)[6:3:2:l]. 
[118°].  Formed  by  nitrating  (6)-dinitrophenol, 
and  also,  together  with  the  (S)-isomeride,  by 
nitrating  (7)-  or  (S)-dinitrophenol  (Henriques). 
White  needles.  Readily  converted  into  styphnic 
acid  by  boiling  with  fuming  HNO,.  Forms  with 
naphthalene  a  compound  crystallising  in  yellow 
needles  [100°].  —  KHA' :  red  needles,  insol. 
alcohol. — BaA'2 :  golden -yellow  scales. 


References.  —  Chloeo-,  Bbojio,  and  Iodo- 
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0-NITRO-PHENOL  SULPHONIC  ACID 

C,H3(OH)(N02)(S03H)[l:2:4].  [122=].  Formed 
by  sulphonating  o-nitro-phenol  (Kekul6,  Z.  1867, 
641 ;  Armstrong,  Z.  1871,  321  ;  Armstrong  a. 
Brown,  B.7,  923).  Formed  also  by  nitration  of 
phenol  p-sulphonic  acid  (Schmitt  a.  Glutz,  B.2, 
51 ;  Korner,  G.  2,  444  ;  Kolbe  a.  Gauhe,  A.  147, 
71)  and  by  boiling  (1,  2,  4)-bromo-nitro-benzene 
sulphonic  acid  (Goslich,  A.  180,  105).  Needles 
(containing  3aq).  Melts  at  52°  when  hydrated, 
122°  when  anhydrous.  — NH,A'.—NaA'  3aq.— 
NaAHsNSO^  3aq.— KA'.— KA."  aq.— KA."  2aq. 
— BaA'2  aq. — BaA"  2aq :  red  crystals,  si.  sol. 
water. 

p-Nitro-phenol  sulphonic  acid  C(iH5NS0„  i.e. 
C,;H3(OH)(NO.,)(S03H)[l:4:2].  Formed  from  p- 
nitro-phenol  and  fuming  H.^SO^  (Korner  a.  Post, 

B.  5,  852,  1055;  6,  395;  7,  163;  A.  205,  38). 
Formed  also  by  nitrating  phenol  o-sulphonio 
acid  (Stiickenberg,  A.  205,  45).  Crystals  (con- 
taining 3aq),  beginning  to  decompose  when 
heated  at  110°.  Give  a  brown  pp.  with  FeClj. — 
KA' :  monoclinic  crystals,  a:6:c  =  l'704:l:l-524  ; 
^  =  117°  59'.— K.,A"  aq.— NaA'  2aq.— Na,A"  2aq. 
— CaA'j  3aq. — CaA"  2^a,q. — BaA'.2aq. — BaA"  aq. 
— PbA'2  liaq.— CuA". 

Nitro-phenol  disulphonic  acid  CgHjNS.Pi,  i.e. 
C„H.,(0H)(N0,)(S03H).,.  Formed  from  di-nitro- 
benzene  disulphonic  acid  by  reduction  to  nitro- 
amido-benzcne  disulphonic  acid  and  displace- 
ment of  NH.,  by  OH  (Limpricht,  B.  8,  289). 
Minute  needles. — BaA"  2aq  :  crystalline. 

Di-nitro-phenol  sulphonic  acid  C^HjNjSO,  i.e. 
C„H2(OH)(NO.,).,(S03H).  Formed  by  the  action 
of  nitrous  acid  on  s-di-phenyl-hydrazine  disul- 
phonic acid  (Balentine,  A.  202,  358).  Prisms 
from  alcohol),  v.  sol.  water.  Decomposes  at 
160°.— KA'  iaq.— K.,A"  2aq.— BaA"  S^aq  (Ber- 
tram, P.  Beibl.  6,  779). 

Tri-nitro-phenol  sulphonic  acid 
C„H(NO.,)3(OH)(S03H)[6:4:2:l:3].    Formed  from 
phenol  9H-sulphonic  acid  and  HNO3  (Berndsen, 
A.  177,  92).-KA'aq:  prisms,  exploding  when 
heated. — BaA'j  3aq  :  crystals,  m.  sol.  water. 

o-NITRO-DIPHENYL  C,.,H„NO..  i.e. 

C,  H,.C,H,N0,,[1:2].  [37°].  (c.  320^).  Formed, 
together  with  the  p-  isomeride,  by  nitration  of 
diphenyl  (Liiddens,  B.  8,  870  ;  Hiibner,  A.  209, 
341 ;  Schultz,  A.  207,  352).  Thick  plates  (from 
dilute  alcohol). 

^j-Nitro-diphenyl.  [113°].  (340°  i.V.). 
Formed  as  above  (Schultz,  A.  174,  210  ;  Hiibner; 
Zimmermann,  B.  13,  I960).  Long  needles  (from 
alcohol).  Yields  ^-nitro-benzoic  acid  on  oxida- 
tion. 

00-Di-nitro-diphenyl  C,.,HsN.,04  i.e. 
[2:l]C,H,(NO.,).C5H^NO.,[l:2"].    [124°].  Formed 
from  di-nitro-di-|?-amido-diphenyl  by  elimina- 
tion of  amidogen  (Tiiuber,  B.  24,  197).  Straw- 
yellow  needles,  si.  sol.  cold  alcohol. 

oj>Di-nitro-diphenyl  C,.JH3N.,0i  i.e. 
[2:l]C„H^(NO.,).C,H,(N02)[l:4_].  [93-5°].  Formed, 
together  with  the  jj^j-isomeride,  by  heating  di- 
phenyl with  HNO,  and  H.SO^  (Fittig,  A.  124, 
275  ;  Schultz,  Schmidt,  a.  Strasser,  A.  207,  349). 
Golden  monoclinic  needles  ;  a:b:c  =  1-08  : 1 :  '91 ; 
j8  =  87°  30'.  More  sol.  alcohol  than  the  pp-  iso- 
meride. 
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wim-Di-nitro-diphenyl 
f3.1]C,H,(NO,).C,H,(NO,,)[l:3].  [198°].  Formed 
from  di-nitro-di-p-amido-diphenyl  by  elimina- 
tion of  the  NHo  groups  (Brunner  a.  Witt,  B.  "20, 
1028).  Small  yellow  needles.  Yields  di-m- 
amiilo-diplienyl  on  reduction. 

jy^^-Di-nitro-diphenyl 
[4:l]C,JI,(NO,).C„H,(NO,)[l:4].   [233°]  (Schultz, 
A.  171,  221).    Formed   as  above.  Needles. 
Yields  benzidine  on  reduction. 

Tetra-nitro-diphenyl  C,,II,,(NO,),.  .  [140°]. 
Formed  from  diphenyl,  K.SO,,  and  IINO^  (Lo- 
sanitsch,  B.  4,  404).  Amorphous  mass,  si.  sol. 
alcohol. 

o-NITRO-PHENYL-ACETIC  ACID  C.H.NO^ 
i.e.  C,H,(NO,).CI-I,.CO,H.  [138°]  (B.) ;  [141'^] 
(S.).  Formed,  in  small  quantity,  in  the  prepa- 
ration of  the  p-  isomeride  by  nitration  of  phenyl- 
aoetic  acid  (llad/.iszewski,  B.  3,  018  ;  Bedson, 
C.  J.  37,  93).  Obtained  also  by  saponifying  its 
nitrile  (Gabriel  a.  Borgmann,  B.  IG,  20G6). 
Needles  (from  water)  or  monoclinic  plates  (from 
alcohol).  Yields  o-nitro-benzoic  acid  on  oxida- 
tion with  KMnOj.  Gives  osindole  on  reduction. 
—BaA',,  2aii. 

Niirilc  C,H^(NO.,).CH.,.CN.  o-Nitro-benzyl 
cyanide.  [83^]  (B.) ;  [84°]  (S.).  Formed  in 
sinall  quantity,  together  with  the  m-  and  p- 
isomerides,  by  nitration  of  benzyl  cyanide  (H. 
Salkowski,  B.  17,  507).  Formed  also,  together 
with  a  larger  quantity  of  the  compound 
C.H,(NO.,).CHCy.CH„.C,H^NO.,  [111°]  and  small 
quantities  of  C.^H^N^O,  [c.  238°]  and  C,,H,^N,Oj 
[191°],  by  boiling  o-nitro-benzyl  chloride  with 
alcoholic  KGy  (Bamberger,  B.  19,  2635).  Tri- 
metric  prisms. 

?«-Nitro-phenyl-acetic  acid 
[3:1]C,H,(N0,).CH,.C0,,H.    [117°]  (G.  a.  B.) ; 
[120°]  (S.).    Formed  from  the  nitrile  which  is 
obtained  from  7)!-nitro-benzyl  chloride  and  KCy. 
Needles. — AgA' :  silky  needles. 

Nitrile  [01°].    Monoclinic  crystals. 

I'-Nitro-pheuyl-acetic  acid 
[4:1]G,H,(N0..).CH,.C0..H.  [152°].  Formed  as 
above  (Radziszewsld,  B.  2,  209  ;  Maxwell,  B.  12, 
1705  ;  Gabriel,  B.  14,  2342  ;  15,  834  ;  Bedson, 
C.  J.  37,  92).  Silky  needles.  With  o-nitro- 
phenyl-aeeticacid  it  forms  a  molecular  compound 
[114°].  Yields  ^)-oxy-benzoic  acid  on  oxidation. 
Sodium-amalgam  yields  N,.(C,H,.CR..C0.,H)2 
[above  300"]  (Wittenberg,  Bl.  [2]  43,"  111).— 
NaA'  2aq.  —  BaA'j.  —  BaA'2  7aq.  —  ZnA'^  aq.  — 
AgA' :  needles. 

Methyl  ether  MeA'.    [55°].  Needles. 

Ethyl  ether  EtA'.    [65°].  Plates. 

Amide  [192°].    Long  prisms. 

Nitrile  [110°].  Plates.  Alcoholic  KOH 
forms  a  crimson  solution  in  which  diazobenzene 
chloride  ppts.  C,,H,„N,0.,  [202°]  (Czumpelik,  B. 
3,  474;  Perkin,  C.  J.  43," 111). 

Di-nitro-phenyl-acetic  acid  C^H^N.O^  i.e. 
[4:2:l]C,H3(NO.,),CH,.CO,H.  [100°].  Formed 
from  phenyl-acetie  acid,  H.,SOj,  and  fuming 
HNO,  (E. ;  Gabriel  a.  Meyer,  B.  14,  823). 
Formed  also  by  boiling  di-nitro-phenyl-aceto- 
acetic  ether  with  dilute  H^SO^  (Heckmann,  A. 
220,  128).  Pale-yellow  needles,  sol.  hot  water. 
Decomposed  by  heat  into  di-nitro-toluene  [71°] 
and  CO.. 

Methyl  ether  MeA'.  Forms  with  diazo- 
benzene chloride  CJIj(NO ,),.C(N.NnPh).CO,Me 


I  [183°]  (V.  Meyer,  D.  22,  319).  Diazotoluene 

'  forms  the  homologous  tolyl-hydrazide  of  methyl 
di-nitro-phenyl-glyoxylate  [108°]  crystallising  in 
red  needles  (Hausknecht,  B.  22,  325).  The 
corresponding  derivatives  of  diazoxylene  and  dl- 
azonaphthalene melt  at  159°  and  94°  respectively. 

Ethyl  ether  EtA'.  [55°].  Needles.  When 
heated  with  alcoholic  potash  it  yields  C2,H|sN„0|j 
[151°],  which  forms  the  salt  K^C,^H,^N^O,^,  crys- 
tallising in  golden  plates. 

Tetra-nitro-di-phenyl-aeetic  ether 
lC,,H3(N0,),J,CH.C0,Et.  [154°].  Formed  from 
sodium  di-nitro-phenyl-acetoacetic  ether  and 
bromo-di-nitro-benzene  (Von  Kichter,  B.  21, 
2470).  Crystalline.-C„H,,NaN,0,„  [80°]:  very 
hygroscopic  plates. 

p-NITRO-PHENYL-ACETIC  ALDEHYDE 
C,H,(NO.,).Cn  .CHO.   [8(P].  Formed  by  boiling 
the  barium  salt  of  C„H,(N0.,).CHC1.CH(0H).C0  H 
with  water  (liipp,  B.  19,  2"045  ;  cf.  Forrer,  B.  17, 
984).    Needles,  si.  sol.  cold  water. 

I  DI-NITKO-PHEN^L-ACETOACETIC  ETHER 
[4:2:1]  C,H,(NO,,),.GtJAe.CO,Et.  [94°].  Formed 

i  from  CtH.|Br(Nd.,)2  .acctoacetic  ether,  and  NaOEt 

'  (Heckmann,  .4.  220,128).  Plates. 
Tri-nitro-phenyl-aceloaceiic  ether 
C,H,(NO„),.CH.Yc.CO„Et.  [98='].  Formed,  together 
with  jC,,H,(NO  ).,}.,CA'c.CO.^t  [205°],  from  picryl 
chloride  G,.H.,C1(N0.,)-,  and  sodium  acetoacetic 
ether  (Dittrich,  B.  23,  2720).  Crystals,  v.  sol. 
hot  alcohol. 

5)-NITR0-PHENYL-ACETTIRIC  ACID 

,  C,H,(NO,).CH,.CO.NH.CII,.CO,H.  [173°].  Got 
by  nitrating  phenylaceturicacid  (Hotter,  J.pr.  [2] 
38,  110).  Needles,  decomposed  by  boiling  HClAq 
into  glycocoU  and  ^J-nitro-phenyl-acctic  acid. — 
ZnA'22iaq.  -  AgA':  needles,  v.  si.  sol.  cold  water. 

o-NITRO-PHENYI-ACETYLENE  G.HjNO, 
i.e.  C„H^(NO,).C:CH.  [82°].  Formed  by  boiling" 
o-nitro-phenyl-propiolic  acid  with  water  (Baeyer, 

B.  13,  2259).  Needles,  sol.  hot  water.  Gives  pps. 
with  ammoniacal  AgNO,  and  Cu.,Cl.,. 

ji-Nitro-phenyl-acetylene  [119°]"(M.) ;  [152°] 
(D.).  Formed  by  boilingji-nitro-plicnyl-propiolic 
acid  with  water  (Drewson,  A.  212,  158).  Formed 
also  from  C,H,(NO.,).CHBr.GHBr.CO.,Et  and 
alcoholic  potash  (C.  L.  Miiller,  A.  212,  13:i). 
Needles  (from  hot  water).  Gives  a  red  pp.  with 
ammoniacal  CujCl.^  and  a  greenish-yellow  pp. 
with  ammoniacal  AgNOj. 

Di-^J-nitro-di-pheiiyl-acetylene  C,  .H^N  .0^  i.e. 

C,  Hj(NO..).ClC.C,H,NO...  [288°].  Formed  from 
C„Hj(NO.").CHBr.CHBr'C„H,NO,.by  heating  with 
soda-lime  at  180°  (Elbs  a.  Bauer,  .7.  j^r.  [2]  34, 
340).    Y'ellow  needles  (by  sublimation). 

o-Nitro-di-phenyl-di-acetylene  G|,.H„NO.,  i.e. 
C,H.,(NO,).C:C.C:CPh.  [155°].  Formed  by'  the 
action  of  K^FeCy^  on  a  mixture  of  tlie  cuprous 
salts  of  phenyl-acetylene  and  o-nitro-phenyl- 
acetylene  (Baeyer  a.  Landsberg,  B.  15,  57). 
Yellow  plates,  sol.  alcohol. 

Di-o-nitro-di-phenyl-diacetylene 
C,H,(NO,,).C:C.C;C.C,H,(XO,).  [212°].  Formed 
by  the  action  of  an  alkaline  solution  of  KjFeCy^ 
on  the  cuprous  salt  of  o-nitro-phenyl-acetyleue 
(Baeyer,  B.  15,  51).  Golden  needles,  sol.  chloro- 
form. Fuming  K^SO^  converts  it  into  the  isomeric 
diisatogen. 

NITRO-PHENYL-ACRYIIC  ACID  v.  Niiao- 

CINNAMIO  ACLD. 
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NITRO-DI-rilENYL-ACRYLIC  ACID. 


NITRO  -  LI  -  PHENYL  -  ACRYLIC     ACID.  [ 

Nitrite.  The o-,))i-,  andp-,  varieties,  melting  at 
128°,  134°,  and  118°  respectively,  are  formed  by 
the  action  of  the  corresponding  nitro-benzoic 
aldehydes  on  phenyl-acetic  nitrile  (benzyl  cyan- 
ide) in  presence  of  alcoholic  NaOEt  (Frost,  A. 
250,  160). 

o  -  N ITRO  -  PHENYL  -  ALLENYL  -  MALONIC 
ACID  C,H,(N0.J.CH:CH.CH:C(C0,H)2.  [21.^°]. 
Formed  by  heating  o-nitro-cinnamic  aldehyde 
with  malonic  acid  and  HO  Ac  at  100'  (Einhorn, 
A.  253,  374).  Needles.— CuA-'.—Ag^A" :  yel- 
lowish plates. 

p-Nitro-phenyl-allenyl-malonic  acid  [208°]. 
Formed  from  p-nitro-cinnamic  aldehyde,  ma- 
lonic acid,  and  HOAc  (Einhorn  a.  Gehren- 
beck,  B.  22,  45).  Yellow  needles  (from  HOAc). 
Br  forms  C„H^(N0,).CHBr.CHBr.CBr:C(C0.,H)2 
[206°]  crystallising  in  plates.  —  (NH J  jA". — 
CuA". — Ag.^A"  :  flocculent  pp. 

Ethyl  ether  Et,A".    [105°].  Needles. 

o-NITRO-PHENYL-AMIDO-ACETIC  ACID 
C,.H^(N02).NH.CH,.C0,H.  [193°].  Formed  from 
bromo-acetic  acid  and  o-nitro-aniline  at  125° 
(Plochl,  B.  19,  6).  Dark-red  prisms,  si.  sol.  ether. 
Yields  oxy-quinoxalinedihydride  on  reduction. — 
NHjA':  flat  orange  prisms. 

p  -  NITRO  -  PHENYL  -  w  -  AMIDO  -  ACETO- 
PHENONE  C,H,.C0.CH,,.NH.C,H^.N0,.  [107°]. 
Formed  by  heating  its  nitrosamine  with  HCl 
Mohlau,  B.  15,  2474).  Golden  needles  (from 
HOAc).  Yields  acetophenone  and  j)-phenylene- 
diamine  on  reduction. 

Nitrosamine  G^Jl^^Nfi^  i.e. 
C,H5.C0.CH,.N(N0).G,H,.N02.     Formed  from 
phenyl-amido-acetophenone,  HOAc,  and  nitrous 
acid  gas  (M.).  Plates,  decomposing  at  135°-145°. 

Di  -  nitro  -  phenyl  -  w  -  amide  -  acetophenone 
C,H,.C0.CH,.NH.C„H,(N0,),.  [172°].  Formed 
by  nitration  of  phenyl  -  amido  -  acetophenone 
(Mohlau,  B.  15,  2479).  Golden  prisms  (from 
HOAc).  Yields  i-tri-amido-benzene  on  reduction. 

s  -  TRI  -  NITRO  -  TRI  -  PHENYL-TRI-AMIDO- 
BENZENE  C„(NHPh),(N0,)3.  [238°].  Formed 
from  CsBr,(N02)3  and  aniline  (Jackson  a.  Wing, 
A7n.  10,  28.3).    Orange  powder,  inL'ol.  water. 

m  -  NITRO  -  PHENYL  -p  -  AMID  0  -  BENZOIC 
ACID  C„H,(N0.,)(NHPh).G0.,H[3:4:l].  [254°]. 
Formed  by  heating  (4,3,1) -bromo-nitro-benzoic 
acid  with  aniline  (Schopff,  B.  22,3281).  Garnet- 
red  needles.  Yields  an  amido-  acid  [153°].— 
NaA'.  —  NaA'aq.  —  BaA'j  3aq.  —  AgA' :  orange 
plates. 

Ethyl  ether -Etk'.    [123°].  Hexagonal. 

Anilide  C,H3(N0,)(NHPh).C0NHPh. 
[216°].    Formed  by  heating  aniline  with  bromo 
nitro-benzoyl  chloride  (Grohmann,  B.  23,  3448). 
Blood-red  leaflets  from  HOAc. 

Nitrile  C,H.,(NH,,)(NHPh).CN.  [126°]. 
Formed  from  bromo-nitro-benzonitrile  and  ani- 
ine  (Schopff,  B.  23,  3444). 

o-Nitro-phenyl-?»  amido-benzoic  acid 
C,H3(NO,)(NHPh).CO,H[2:3:l].  [248°].  Formed 
from  (3,2,l)-bromo-nitro-benzoic  acid  and  ani- 
line (Schopif,  B.  23,  3440).    Yellow  needles.— 
NaA'  2aq.— BaA'2  5aq. 

Ethyl  ether  mA'.    [112°].  Needles. 

5)i-Nitro-phenyl-o  amido-benzoic  acid.  Ni- 
trile. C,H3(NO,)(NHPh)CN[6:2:l].  [170°]. 
Formed  from  (2,5,l)-bromo-nitro-bcnzonitrile 
and  aniline  (S.).    Lemon-yellow  needles. 


Di-nitro-phenyl-o-amido-bcnzoic  acid 

C.jH^NA  i-e-  [4:2:l]C„H,(NO,),.NH.C„Hj.GOH. 
[264°].  Formed  by  warming  o-amido-benzoic 
acid  with  CsH,Cl(NO,)„  (Jourdan,  B.  18,  1448). 
Orange  needles,  almost  insol.  water. — BaA'^: 
dark-red  crystalline  powder. 

NITRO-PHENYL-AMIDO-NAPHTHOauIN- 
ONE  V.  (a)-NAPTH0QDiN0NE,  Ecactioris  16  and 
17. 

DI-NITRO-PHENYL-DI-AMIDO-DIPHENYL 

C|sH,^NjOj  i.e.  C,H,(NH,).C,Hj.NH.G,H3{N0,).,. 
[245°].  Formed  by  boiling  benzidine  with  alco- 
hol and  (l,2,4)-chloro-di-nitro-benzene  (Will- 
gerodt,  B.  9,  981).    Long  needles  (from  HOAc). 

Di-o-nitro-di-phenyl-diamido-diphenyl 
C,H^(NO,).NH.C„H,.C,H,.NH.CsHJNO,).  [240°]. 
Formed  by  boiling  benzidine  with  o-chloro-nitro- 
benzene  and  alcohol   (Schopff,  B.  22,  904). 
Needles  (from  HOAc). 

Tetra  -  nitro  -  di  -  phenyl  -  di  -  amido  -  dipheny  1 
C,H3(N0.,).,.NH.C,H,.C«Hj.NH.C„H,(N0.,).,. 
[above  330"°].  Formed  from  [l:2;4ic,  H^CUNOJj, 
alcohol,  and  benzidine  at  120°  (W.).  Yellow 
powder,  si.  sol.  alcohol. 

DI-NITRO-PHENYL-AMIDO-TOLYL-AMINE 
[4:2:l]C,H3(NO,).,.NH.C,H,Me.NH,.  [147°]. 
Formed  from  tolylene-o-diamine  and  t-chloro- 
di-nitro-benzene  (Ernst,  B.  23,  3428).  Brownish- 
yellow  needles.    Yields  with  HNO^  the  azimide 

C,H3(N0,),N<^^^«>N.  [186°]. 

o-NITRO-DI-PHENYL-AMINEC,.,H,„N,0,z.e. 

[2:l]C,Hj(N0,).NHC„Hj.  [75°].  Formed  from 
aniline  and  o-chloro-nitro-benzene  or  o-bromo- 
nitro-benzene  at  100°  (Schopff,  B.  22,  903; 
23,  1839).  Trimetric  crystals  (from  alcohol) ; 
a:6:c  =  •468:1:  -671.  Yields  on  reduction  the 
amido-  compound  [80°]. 

p-Nitro-dipheny  famine 
[4:l]C6H^(NO,).NH.C,H,.    [133°].    Formed  from 
benzoyl-diphenylamine  by  nitration  and  elimi- 
nation of  Bz  (Hofmann,  A.  132, 167;  Lellmann, 

B.  15,  825).  Formed  also  from  its  nitrosamine 
by  treatment  with  aniline  (Witt,  C.  J.  33,  205). 
Pale-yellow  scales  (from  dilute  alcohol).  Colours 
alcoholic  potash  scarlet.    Dyes  silk  yellow. 

Benzoyl  derivative  [129°].  Prisms. 

Nitrosamine  C,H,(N0,).N(N0).C,H3. 
[134°].  Formed  by  warming  diphenylamine 
with  HNO3,  isoamyl  nitrite,  and  alcohol  (W.). 
Crystals,  sol.  chloroform. 

Di-o-nitro  -  diphenylamine  NH  (CjH  jN  OJ... 
[220°]  (L.) ;  [212°]  (W.).  Obtained  from  its 
benzoyl  derivative,  and  also,  together  with  the 
p-  isomeride,  by  the  action  of  alcohol  (50  c.c), 
aniline  (25  g.)  and  apiline  hydrochloride  (30  g.) 
at  100°  on  the  mixed  di-nitro-di-phenyl-nitros- 
amines  prepared  from  diphenylamine  (17  g.), 
amyl  nitrite  (48  g.),  alcohol  (50  c.c),  nitric  acid 
(40  c.c.  of  S.G.  1-424),  and  HOAc  (50  c.c.)  (Witt, 

C.  J.  33,  208).    Eed  felted  needles. 

Benzoyl  derivative  NBz(C,jHjN0,),. 
Formed,  together  with  that  of  the  p-  isomeride 
from  benzoyl  diphenylamine  and  fuming  HNO3 
(Lellmann,  B.  15,  827). 

Di-p-nitro-diphenylamine  Ci-^HgN^Oj  i.e. 
NH(C,Hj.N0,[l:4]),,.  [216°]  (L.)  ;  [214°]  (W.). 
Got  as  above.    Yellow  needles  with  blue  reflex. 

Benzoyl  derivative.  [224°].  Monocliuie 
crystals,  si.  sol.  alcohol. 


NlTIlO-PHENYL-BUTINyL  rilENYL-BUTJNYL  KETONE. 
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Di-nitio  diphenylamine  C,.^H„N,0^  i.e. 
C,H,.NH.C,H,(NOJ,[l:2:4].  [157°].  Formed 
fi'uni  C.H^lii'lNO,).  or  OsHjCl(NO,,).,  and  aniline 
or  di-phenyl-thio-urea  (Clemra,  B.  3,  128  ;  Will- 
gerodt,  B.  9,  977 ;  11,  601 ;  cf.  Hepp,  Bl.  [2] 
30,  4). 

Tri-nitro-diphenylamine  C,.,H,N^Oj  i.e. 
C,n5.NH.C,H,(NO,),[l:2:-l:GJ.   '[175^].  Formed 
froin  CsH.Cl(N0.,)3  (picryl  chloride)  and  aniline 
(CIcmm,  B.  3,  126).    Scarlet  prisms. 

Tri-nitro-diphenylamine 
[3:l]C,,H,(NO.,).NH.C,H,(NOJ,[l:2:4].  [194°]. 
Formed  from  C,Il3Br(N0,),  or  Ca.CUNO,),  and 
!(i-nitro-!uiilinc  (Austen,  13.  7,  1250;  Willgerodt, 
B.  1),  1 17S).   Short  yellow  needles  (from  HOAc). 

Tri-nitro-diplienylamine 
[1:1JC„H,(N0,).NI1.(J,U,(N0,),.   [181°].  Formed 
irtmi  ^J-nitro-aniline  and  bromo-di-nitro-benzene 
(A.).    Yellow  powder,  v.  e.  sol.  HOAc. 

Tri-nitro-diphenylamine,  [135^].  Formed 
by  boiling  the  acetyl  derivative  of  diphenylamine 
with  dilute  nitric  acid  (S.G.  1-02'J)  (Norton  a. 
Allen,  B.  18,  1997).  Yellow  needles,  v.  sol. 
alcohol. 

Tetra-nitro-diphenylamine  C|.J3,NjO„  i.e. 
[3:l]C,H,(NO,).NH.C,H,,(NO,),[l:2:-i:6].  [205°]. 
Formed  from  »i-nitro-aniline  and  picryl  chloride 
(Austen,  B.  7,  1248).  Orange  crystals  (from 
HOAc). 

Tetra-nitro-diphenylamine 
[4:1]C,.H,(N0,).NU.C,1L(N0,)3[1:2:4:6].^  _  [210°]. 
Formed  in  like  manner  from  p-nitro-aniline  (A.). 

Tetra-nitro-diphenylamine  NH{CsHj(N0.,).,!... 
[180°].  Got  by  heating  G,H,(NOJ,.NH.GOjEt 
with  alcoholic  potash  (Hager,  B.  17,  2629). 
lleddish-brown  plates  (from  alcohol). 

Tetra-nitro-diphenylamine  [192°].  Formed 
by  nitration  of  diphenylamine,  diplienyl-nitros- 
amine,  and  diphenyl  methylamine  NMePli, 
(Gnehm  a.  Wyss,  B.  10,  1318).  Yellow  crystals" 
(from  alcohol).  Forms  a  scarlet  solution  in 
NaOHAq. 

Hexa-nitro-diphenylamine  jCuN.,(N0.,)3[.,NH. 
Dipicrylaminc.  [238°]  (A.);  [234°]  (M.).  Formed 
by  nitrating  diphenylamine,  diphenyl  methyl- 
amine, or  tetra-nitro-diphenylamine  [216°] 
(Austen,  B.  7,  1250 ;  Gnehm,  B.  7,  1399  ;  9, 
1245,1557;  Mertcns,  11,  845).  Yellow  prisms 
(from  acetic  acid).  Its  ammonium  salt 
NH^C,  JIjN,0|._,  is  used  as  a  yellow  dye  ('  au- 
rantia'). — Ba{G|„H|N,0|,J.^ :  red  rhombohedra. 

Hexa-nitro-diphenylamine  [261°].  Formed 
by  nitrating  tetra-nitro-diphenylamine  [205°] 
(A.).  Small  yellow  crystals  (from  HOAc).  Ex- 
plodes when  heated. 

Nitro-tri-phenyl-amine  (C^H,)JSr.CeH,|(NO,). 
[140°].  Formed  from  triphenylamine,  HOAc, 
and  HNO,,  (Herz,  B.  23,  2537).    Golden  plates. 

Di-nitro-tri-phenyl-amine  C,H-N(CsH^NO,).,. 
[207°].  Formed  from  triphenylamine  (2  g.), 
HOAc  (35  g.)  and  HNO^  (2  g.)  at  60°  (Herz,  B.  23, 
2538).    Y'ollow  needles,  v.  sol.  benzene. 

Tri-nitro-tri-phenylamine  N(0,;HjN0.,)3. 
[2S0°].  Formed  from  triphenylamine  (2  g.), 
HOAc  (35  g.),  and  HNO,  (4  g.)  at  100  "  (Heydrich, 
7i.  18,  2156;  Herz,  7i.  23,  2539).  Bronze-yellow 
needles,  v.  si.  sol.  HOAc. 

OT-NlTaO-PHENYL-ANGELIC  ALDEHYDE 
C„H,(NO,).CH:CEt.CHO.  [46°].  Formed  from 
"i-nitro-benzoic  aldehyde,  butyric  acid,  and 
dilute  NaOHAii  (Von  Miller  a.  Eohde,  B.  22. 


18.38).  Plates;  reduced  by  tin  and  HCl  to 
amido-ethyl-indonaphthene  [89°]. 

Phenijl-hydrazide  [135°].    Red  needles. 

DI-NlTRO-DI-ij-PHENYL-BENZENE 
C„H,2(N0,),.    [277°].    Formed  by  nitration  of 
diphenylbenzene  (Schmidt  a.  Schultz,  B.  11, 
1755;  .4.203,125).    Yellow  monoclinic  needles 
(from  nitro-benzene). 

Tri-nitro-di-2>phenyl-benzene  C|gH,,(NO..,),. 
[195°].  Formed  from  diphenylbenzene  and 
fuming  HNO,j  (S.  a.  S.).  Needles.  Yields  on 
reduction  a  base  [170°]. 

Tri-nitro-diphenylbenzene  [200°].  Formed 
by  nitration  of  isodiphenylbenzene  (S.  a.  S.). 
Needles.    Yields  on  reduction  a  base  [288°]. 

Tetra-nitro-tri-phenyl-benzene  C.^,H|,(NO._,),. 
[above  370°].  Formed,  together  with  an  isomer- 
ide  [108°],  by  nitrating  triphenylbenzene  (Mel- 
lin,  B.  23,  2535).  Both  bodies  crystallise  in 
needles. 

NITRO- PHENYL -BENZYLIDENE  -  AMINE 

C,,H,„N.,0..  i.e.  C,H,.CH:N.C„H,NO,.  [66°]  (La- 
zorenko,  /.  1870,  760)  ;  [73"]  (Lachovitch,  M. 
9,  695).  Formed  from  benzoic  aldehyde  (or 
hydrobenzamide)  and  wj-nitro-aniline.  Needles. 

y-Nitro-phenyl-benzylidene-amine 
C,H,:N.C,H^(NO,)  [1:4].    [115°].    Formed  from 
hydrobenzamide  by  warming  with^^-nitro-aniline. 
Yellow  needles  (Lachovitch). 

ISOmerideS  v.  NiTBO-BENZyLIDENE-ANILINE. 

NITRO-PHENYL  BENZYL  OXIDE 

C^Hj(N0.J.0.CH2Ph.  Formed  from  potassium 
nitro-phenol,  alcohol,  and  benzyl  chloriile 
(Kumpf,  A.  224,  121).  The  o-  compound  melts 
at  29°,  and  the  p-  compound  at  106°.  Both  arc 
crystalline. 

Di-nitro-phenyl  benzyl  oxide  C|3H,„N,.0,,  i.e. 
C,H3(N0,,),.0.CH,Ph.  Formed  from  silver  di- 
nitrophenol  and  benzyl  iodide  (K.).  The  (4,2,1)- 
compound  melts  at  149°,  and  the  (6,2,1)-  com- 
pound at  76°  (0H  =  1).  Both  crystallise  from 
HOAc. 

Tri-nitro-phenyl  benzyl  oxide  Ci  .HgNiO,  i.e. 
[6:4:2:1]  C„H2(NO,)3.0.CH,Ph.  [147°].  Formed 
from  silver  picrate  and  benzyl  iodide  (K.). 
Yellowish  prisms  (from  benzene). 

TRI-NITRO-DI -PHENYL -BENZYL-PHOS- 
PHINE  OXIDE  PO(C,H,NO.,),(G,H,NO,).  [206°]. 
Formed  from  the  oxide,  fuming  HNO,,,  and 
cone.  H,,SOj  (Diirkcn,  B.  21,  1505).  Co'stals, 
m.  sol.  HOAc. 

DI-NITEO-PHENYL-BENZYL  SULPHIDE 
C,H,.S.G,H,(NO,).  [1:2:4].  [128°].  Formed 
from  (l,2,4)-chloro-di-nitro-benzene,  alcoholic 
K.^S,  and  benzyl  chloride  (Willgerodt,  B.  18, 
331).    Yellowish  plates. 

NITRO-PHENYL-BROMO-PROPIONIC  ACID 
V.  Brojio-nitko-piienyl-pkopioxic  ACtD. 

0  -  NITRO  -  PHENYL  -  BUTINYL  METHYL 
KETONE  C,H,(N02).G,H,.G0.GH,.  [73-5']. 
Formed,  together  with  (G,H,(NO,).G,H,),GO 
[208-5°],  from  o-nitro-cinnamic  aldehyde,  acetone, 
alcohol,  and  dilute  (2  p.c.)  NaOHAq  (Diehl  a. 
Einhorn,  B.  18,  2327).  Broad  needles  (from 
alcohol). 

o-NITRO-PHENYL-BUTINYL  PHENYL- 
BUTINYL  KETONE  C..„H,-N03  i.e. 
C,H,,(N0,).C,H,.C0.G,H,-C,H,.  [i;i6-5'].  Formed 
from  o-nltro-cinnamic  aldehyde,  phenyl  butinyl 
methyl  ketone,  alcohol,  and  dilute  NaOHAq 
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(DieM  a.Einhorn,  B.  18,  2329).  Golden  crystals 
(from  acetone). 

^-NITRO-PHENYl-ISOBUTYEIC  ACID 
CBH,(NO,).CH,.CHMe.CO,H.     [121°].  Formed 
from  phenyl-isobutyric  acid  and  cone.  HNO, 
(Edeleanu,  C.  J.  53,  559).    Small  prisms,  sol. 
alcohol. 

NITRO-PHENYL-CARBAMIC  ETHER 

C,Hj(N0.,).NHC02Et.  The  o-  compound  [58°]  and 
the  p-  compound  [129°]  are  got  from  the  corre- 
sponding nitro-aniline  and  ClCO.,Et  (Rudolph, 

B.  12,  1295;  Haser,  B.  17,  2625).'  The  p-  com- 
pound is  also  got  by  nitration  of  phenyl-car- 
bamic  ether  (Behrend,  A.  233,  9).  Both  are 
crystalline. 

Di-nitro-phenyl-carbamic  ether  CiHgNjO^  i.e. 
[4:2:1]  C,;H;,(N0.,)2NH.C0,Et.  [111°].  Formed 
by  nitration  of  either  o-  or  p-  nitro-phenyl- 
carbamic  ether  (Hager,  B.  17,  2629).  Needles 
(from  alcohol).  An  isomeride  [210°]  is  got  by 
the  action  of  HNO3  on  C,H,NH.CS.OEt  (Losa- 
nitsoh,  B.  10,  691). 

Di-nitro-di-phenyl-carbamic  ether 
(C„H,.NO,),N.CO,,Et.  The  oily  o-  compound  is 
formed  together  with  the  2;-  compound  [134°]  by 
nitration  of  di-phenyl-carbamic  ether  (Hager,  B. 
18,  2574).  The  j)-  compound  is  the  less  sol. 
alcohol. 

wi-NITRO-TRI-PHENYL-CARBINOL 

C,  H,(NO,,).CPh,.OH.  [75°].  Formed  from 
C,^H,,(N0.j).CHPh2  by  bromination  in  sunlight, 
followed  by  successive  treatment  with  KOAc 
and  KOH  (Tschacher,  B.  21,  190).  Colourless 
crystals,  sol.  ligroin. 

^-Nitro-tri-phenyl-carbinol.  [136°].  Formed 
by  oxidising  p-nitro-tri-phenyl-methane  with 
CrO.,  in  HOAo  (Baeyer  a.  Lohr,  B.  23,  1623). 
Crystals  (from  dilute  HOAc). 

Tri-p-nitro-tri-phenyl-carbinolC,,,H,3N30,i.e. 
(C,H,.N0,)3C0H.  [172°].  Formed  by  oxidising 
tri-nitro-tri-phenyl-methane  (E.  a.  O.  Fischer, 

B.  11,  1079).    Colourless  crystals  (from  HOAc). 
TETRA-WITRO-DI- PHENYL  CARBONATE 

(C,H3(N0,)2),C0.  [127°].  Formed  from  di-phenyl 
carbonate,  HNO3,  and  H.,SO,  (Kempf,  J.  pr.  [2] 
1,  407;  Lowenberg,  C.  C.'l886,  390).  Nodules, 
V.  si.  sol.  ether. 

NITRO  -  DIPHENYL    CARBOXYLIC  ACID 

C,  .,H,(N0j)02.  [222°].  Formed  by  nitration  of 
diphenyl  o-carboxylic  acid  (Schmidt,  A.  193, 
115).  Monoclinic  crystals  (from  alcohol). — 
BaA'o. — CaA'._, :  nodules,  v.  sol.  water. 

Nitro-diphenyl  carboxylic  acid  C,,Hf,NOj  i.e. 
[2:1] C,H,(C0,H).CsH3(N0,).C0,H [1:4:2].  [217°]. 
Formed  by  oxidation  of  nitro-phenanthi-aquinone 
[257°]  (StVasburger,  B.  16,  2347).  Light-yellow 
needles  (from  water). 

Di-nitro-diphenyl  carboxylic  acid 
[4:1]  C,-H,(N0,).C„H3(N0,).C0,,H  [1:2:4].  [252°]. 
Formed  by  nitrating  diphenyl  ^-carboxj'lic  acid 
(Strasser  a.  Schultz,  A.  210,  192).    Needles,  m. 
sol.  alcohol. 

Methyl  ether  MeA'.    [156°].  Needles. 

(a)-Di-nitro-diphenyl  dicarboxylic  acid 
C,.,H,(NO,),(CO,H),,.  [249°]  (H.) ;  [253°]  (Schultz, 
.  196,  26).  Formed  by  oxidation  of  di-nitro- 
phenanthraquinone  (Struve,  B.  10,  75),  and, 
together  with  dhe  following  acid,  by  nitration 
of  diphenyl  di-o-carboxylic  acid  (Hummel,  A. 
193,  129).  Pale-yellow  needles  (containing  aq). 
■ — JiaA'jGaq  ;  long  prisms. 


Methyl  ether  Me.A".    [178°].  Prisms. 

(y8)  -  Di  -  nitro  -  diphenyl  dicarboxylic  acid, 
[297°].  Formed  as  above  (Schultz,  A.  203, 105). 
Needles  (from  hot  water). — BaA'^iaq:  triclinic 
prisms. 

Methyl  ether  UeA".    [132°].  Tables. 
NITRO  -  PHENYL  CHLORO  -  METHYL  KE- 
TONE V.  CHLOIiO-NITKO-ACETOPIIENONE. 

0-NITRO-PHENYL-ClNNAM.IC  ACID 
C|,PI|,NOj.  [196°].  Formed  from  o-nitro-benzoic 
aldehyde,  sodium  phenyl  acetate,  and  Ac^O  at 
160°  (Oglialoro  a.  Rosini,  G.  20,  396).  Needles. 
— BaA"  5aq. — BaA"  8aq. 

NITRO-PHENYLENE-o-DIAMINE 
C,H3(N02)(NH,)j  [4:2:1].     [198=].     Formed  by 
reducing  (4,2,l)-di-nitro-aniline  with  alcoholic 
ammonium  sulphide  (Gottlieb,  A.  85,  27  ;  Heim, 

B.  21,  2305).  Dark-red  plates  (from  toluene). 
AcO  at  190°  forms  C,H3(N02):N.,H:CMe  [216°]. 
— B'HClaq.— B'„H.,PtCl„.— B'HNOa'.— B'jHjSO,. 
— B'jHAO^.— B'jHjPtCy,  5aq. 

Di-acetyl  derivative  [227°].  Needles. 
Nitro-phenylene-?»-diamine    C^HjNjOj  i.e. 

C,  H3(NO,)(NH2)2.  [161°].  Obtained  from  its 
diacetyl  derivative,  which  is  got  by  nitrating 
C,H^(NHAc)2  (Barbaglia,  B.  7, 1269).  YeUowish- 
red  prisms,  sol.  water. 

Di-acetyl  derivative C^Il^ (NO.,) (NHAc)2. 
[246  ].    Slender  needles  (from  alcohol). 

Di-henzoyl  derivative 
C6H3(NO.,)(NHBz)2.    [222°].     Got  by  nitrating 
dibanzoyl  phenylene-ui-diamine  (Ruhemann,  B. 
14,  2652).    Needles  (from  HOAo). 

Nitro-phenylene-j;-diamine 
C,H3(NO,,)(NH.,).,[2:4:l].  [137°].  Formed  from 
its  diacetyl  or  dibenzoyl  derivatives,  got  by  nitra- 
ting the  corresponding  derivatives  of  phenylene- 
^-diamine  (Ladenburg,  B.  17,  149;  Hinsberg,  A. 
254,  255).    Dark  needles  with  green  lustre. 

Di-acetyl  derivative  CsH.,(NO.J(NHAc).„ 
[186°].  On  warming  with  NaOHAq  it  yields 
the  mono-acetyl  derivative  crystallising  in  red 
needles  [195°]. 

Di-nitro-phenylene-diamine  C^HgNjO,  i.e. 
C,H,(NO.,).,(NH,_,),.  [211°].  Formed  by  reducing 
picramide  C^H^iNO.J.iNH.^  [6:4:2:1]  with  ammo- 
nium sulphide  (Norton  a.  Elliott,  B.  11,  327).' 
Bed  needles,  almost  insol.  cold  water. 

Di-acetyl  derivative C|iH2(N 0 j2(NHAc)2. 
[246°].    Yellow  needles. 

Di-nitro-phenylene-7?!-diamine 
C„H,,(N0.,)2(NH.,),,  [4:2:3:1].    [c.  250°].  Formed 
by  heating  di-nitro-resorcin  with  aqueous  am- 
monia (Barr,  B.  21,  1545).    Brownish  needles 
(from  HOAc),  si.  sol.  alcohol. 

Di-nitro-phenylene-fw-diamine 
C„H2(N0„),,(NH,),..  [c.  300°].  Obtained  by  sa- 
ponification of  its  di-acetyl  derivative  which  is 
formed  by  nitration  of  di-acetyl-7»-phenylene- 
diamine  (Nietzki  a.  Hagenbach,  B,  20,  333). 
Orange-yellow  crystals. 

Di-acetyl  derivative.    [228°].  Needles. 

Di-nitro-phenylene-p-diamine.  Di-acetyl 
derivative.  [258°].  Formed  by  nitrating  di- 
acetyl-phenylene-^^-diamine  (Nietzki  a.  Hagen- 
bach, B.  20,  331).    Yellow  solid,  sL  sol.  alcohol. 

Tri-nitro-phenylene-9)i-diamine  C^HjN^Ou  i.e. 
C,H(N0,)3(NH,).,  [6:4:2:3:1].  [above  250°]. 
Formed  by  boiling  the  di-ethyl  ether  of  tri- 
nitro-resorcin  with  alcoholic  ammonia  (Nolting 
a.  Collin,  B.  17,  260 ;  Barr,  B.  21,  1546), 
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Yellow  granules.  EeduceJ  by  SnCL  and  HCl  to 
unstable  penta-amido-benzenc. 

NITRO-DIPHENYLENE-KETONE  CuH^NOj 

i.e.  [3:J]C,II,(N0,)<^^'JJ'>.  [220 'j.  FonncMl, 

as  well  as  di-nitro-diplienylene  ketone  [290°J,  by 
iiiliation  of  o-diphenylene  ketone  (Schult/,,  A. 
203,  103).  The  isomeric  nitro-  derivative  uf  iso- 
dipheiiylene-ketone  [83°]  melts  at  220°-230° 
(CarneUey  a.  Dunn,  !>'.  21,  2005). 

Nitro-diphenylene-ketone  carboxylic  acid 
CnH,.(NOJO.,.  [21U°].  Got  by  warming  di- 
phenylene-ketone  carboxylic  acid  with  HNO^ 
(Fittig  a.  Liepmann,  A.  200,  6).  Golden  needles 
(from  alcohol). — BaA'v4aq:  yellow  needles,  si. 
sol.  water. 

{a}  -  DI  -  NITRO  -  DIPHENYLENE  -  KETONE 

OXIDE  C„H,tN0,)<^(.^>C,H3(N0,).  [190°]. 

Formed,  together  with  a  (/3)-isomeride  [2G0°], 
by  warming  diphonylene-ketone  oxide  with 
HNO,,  (Wichelhaus  a.  Salzmann,  B.  10,  1-101  ; 
11.  llichter,  J.  pr.  [2]  28,  292  ;  A.  G.  Perkin, 
C.J.  43,  189;  Gracbe,  A.  254,  28G).  An  iso- 
meric body  [224°]  is  formed,  together  with  a  di- 
nitro-  derivative  [235°],  by  nitration  of  iso-di- 
phonylene-ketonc  oxide  [91°]  (R.). 

NITRO  -  PHENYLENE  -  DI  -  METHYL-o-DI- 
AMINE  C,H,(NO,)(NMe,)(NR,)  [4;1:2].  [63°]. 
Formed  by  reducing  di-nitro-dimethylaniline  by 
ammonium  sulphide  (Heim,  B.  21,  2308). 
Orange  needles  (from  water). 

Nitro-phenylene-tri-methyl-diaraine 
C„ir,(NO,)(NMe,)(NHMe). 

Acetyl  derivative,    [c.  210°]. 

Nitrosa  m  ine  C,H3(N0„)  (N  Me ,)  (NMeNO). 
[87°].  Formed  from  C,H ,(NMe_,),  and  HNO,  in 
excess  (Wurster  a.Schobig,B.  12, 1811).  Needles. 

Tri-nitro-phenylene-di-methyl-diamine 
C,H,N,0,     i.e.     C,J-I(N0,)3(NHMe),,.  [235=]. 
Formed  by  heating  its  nitramine  with  phenol  or 
aqueous  methylamine  (Komburgh,  R.  T.  C  7,  0; 
8,  279).    Golden  crystals  (from  HOAc). 

Di-nit ram  ine  C„H(NOJ:,{NMe.NO,),. 
Formed  by  boiling  C,^PI|(Ni\Ie..).,  with  fuming 
UNO.,  (Romburgh,  R.  T.  C.  G,  252).  Pale-yellow 
crystals,  decomposing  at  al)i)ut  205°.  A 
nitramine  CJi(NO,).,(NHMo)(NMeXO„)  is  got  by 
the  action  of  methylamine  on  C,Ii(NO,)jNMeNOo. 
It  separates  from  HOAc  in  golden  crystals  [192°]. 

NITRO  -  PHENYLENE  -  (a)  -  NAPHTHYL  -  o- 
DIAMINE  C,H,(NO,)(NH,)(NHC,„H.).  [147°]. 
Formed  from  (4, 2,  l)-di  nitro-phenyi-(a)-naph- 
thylamino  and  ammonium  sulphide  (Heim,  B. 
21,  2302).  Needles  (from  HOAc),  v.  e.  sol.  alco- 
liol.  The  isomeric  compound  from  di-nitro- 
phenyl-(/3)-naphthylamine  melts  at  195"^,  and 
yields  an  acetyl  derivative  [200°],  which  is  con- 
verted by  Ac.jO  into  nitro-phenylene-(j3)-naph- 
thyl-aco: aniidine  rHi2"l. 

DI-NITRO-PHENYLENE-NAPHTHYLENE 
OXIDE  C,„n„(NO,),0.  [235°].  Formed  by  ni- 
trating (a). phunylene- (a) -na])hthylene  oxide  (Arx, 
A.  209,  Ul).    V.  sol.  ether  and  HOAc. 

NITRO  -  PHENYLENE  -  NAPHTHYL  -  ACET  - 

AMIDINE    CJI,(NO,)<;^^J^\;^^^^^)>.  [1G2']. 

Formed  from  nitro-amido-phenyl-(/3)-naphthyl- 
aminc  and  Ac.O  (Heim,  B.  21,  589).  Needles. 

DI-NITRO-DIPHENYLENE  OXIDE 
(',J1„(\'0,)_,0.    ['iOJ"].    Formed  from  diphenyl- 


one  oxide  and  fuming  HNOj  (HofTmeister,  A. 
159,  211).    Crystals  (from  alcohol). 

NITRO-PHENYLENE-UREA  C,fl,N,0,  i.e. 

C,H3(N0,)<;^j.j>C0.  Formed  by  heating  nitro- 

amido-phenyl-carbamic  ether  (Hager,  E.  17, 
2030).    Colourless  needles,  not  melted  at  300°. 

NITRO-/(-DI-PHENYL-ETHANE 
C„H,(NO.,).CHPh.CH,.  [80  '].  Formed,  together 
with  (C„H,.NO,),CII.CII.,  [149°],  by  nitration  of 
■!(-di-phenyl-ethane  (Anschiitz  a.  Romig,  B.  18, 
GG4).    Long  yellow  needles. 
'  Di-;)-nitro-s-di-phenyl-ethane 
[4:1]  C,H,(NO,).CH,.CH,.C„H,(NO,)  [1:4].  [179°]. 
Formed,  together  with  an  isomeride  [75°],  from 
dibenzyl  and  fuming  HNO.,  (Stelling  a.  Fittig,  A. 
137,  2G0;  Leppert,  B.  9,  15).    Formed  also  from 
'  j>-nitro-bonzyl   chloride,  SnCL,  and  NaOHAq 
(W.  Roser,  .4.  238,  3G1).   Needle's,  si.  sol.  alcohol. 

DI-NITRD-DI-PHENYL-ETHANE  DICARB- 
OXYLIC  ACID  C,„H,,(NO,,),0,.  Formed  by  ni- 
trating s-di-phenyl-ethane  di-o-carboxylic  acid 
(Dobreff,  A.  239,  70).  Minute  crystals,  melting 
above  300°.-  CaA". 

Ethi/l  ether  EtllA".  [G0°]. 

Di-uitro-di-phenyl-etliane  dicarboxylic  acid 
[22G°].  Formed  by  nitration  of  i-di-phenyl- 
ethane  a/3-dicarboxylic  acid  (Reimer,  B.  l4, 
1802).  Amorphous  (containing  aq).  An  iso- 
meric acid  1 242°]  is  got  by  nitrating  s-di-phenyl- 
ethane  aa-dicarboxylic  acid.  Both  acids  yield 
2J-nitro-benzoio  acid  on  oxidation. 

o-NITRO-PHENYL-ETHYL  CARBONATE 
C„HJNO,).OCO.OEt.  (275°- 285°).  Formed  by 
the  action  of  chloro-formic  ether  upon  the  potas- 
sium salt  of  o-nitro-phenol  (Bender,  B.  19,  22G8). 
Heavy  yellow  oil. 

N.TRO-PHENYL-ETHYLENE     v.  Nitro- 

Nitro-s-di-plienyl-etliylene 
C,Hj(XO.,).CPh:CH,.      [8G°].      Formed  from 
C„H,(N0.J.CPh(0H).CH3  and  AcCl  (Anschiitz  a. 
Komig,  B.  18,  GG4).  Yellow  crystals  (from  ether). 

Di-o-nitro-di-phenyl-ethylene 
(C„H|(N0.J)„C,_,Ho.  Formed  in  two  moditicationg 
'  CIS  '  [12G°J  and  '  trans  '  [196°],  by  the  action  of 
alcoholic  potash  upon  o-nitro-benzyl  chloride 
(Bischoff,  B.  21,  2072;  23,  2072j.  Both  crys- 
tallise in  needles. 

Di-jj-nitro-di-phenyl-ethylene.  Formed  in 
two  modifications,  [c.  213°]  and  [c.  282°],  by  the 
action  of  alcoholic  potash  on  ^j-nitro-benzyl 
chloride  (Walden,  B.  23,  1959;  of.  Strakosch,  i^. 
6,  328).  Both  arc  ervstalline. 
I  DI  -  w -NITRO -DI- PHENYL -ETHYLENE. 
DIAMINE  (CJi,(NO,).NIl),CJl,.  [206°].  Ob- 
tained by  heating  7;i-nitro-aniline  with  ethylene 
bromide  at  130°  (Gattormann  a.  Hager,  B.  17, 
778).    Reddish-yellow  crystals,  insol.  alcohol. 

NITRO-s-DI-PHENYL-ETHYLENE  CARS- 
OXYLIC  ACID.  Nitrile 

C„lI^(NO,).CCy:CHPh.  [176°].  Got  from  ^)-nitro- 
phenyl-acctonitrilo,    benzoic     aldehyde,  and 

i  alcoholic  NaOEt  at  50°  (Remsc,  B.  23,  3134). 

!  Yellow  needles.  By  using  o-  or  711-  nitro-bonzoic 
aldehyde,  the  corresponding  di-nitro-  compounds 
[4:l]C,H,(NO.,).CCy:CH.C,-H,(NO,)r2:ll  [185°] 
and      [4:1]  C,H,(NO,).CCy:CH.C,H,(NO,)  [3:1] 

1  [195°]  may  be  made.  Both  crvstallise  in  needles. 

I  w-NITRO-PHENYL -ETHYLENE  -QUINOL- 
INE    C„NH,.CII:CII.C„I1.N0,.      [13G  J.  Ob- 
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tained  by  heating  methyl-quinoline  (lepidine) 
with  ?)i-nitro  benzoic  aldehyde  and  KHSO,  at 
160°  (Heymanna.  Kor.igs,B.'21,  1424).  Needles. 

NITRO-PHENYL  ETHYL  KETONE 
C„H4(NO,).CO.C.,H5.    [100°].    Formed,  together 
with  a  syrupy  isomeride,  by  nitration  of  phenyl- 
ethyl  ketone  (Barry,  B.  6,  1007).  Prisms. 

NITRO  -  PHENYL  -  FURFURYL  -  ACRYLIC 
ACID.  Nitrile  C,H,(N0.,).CCy:CH.CjH30. 
[173°].  Formed  from  furfuraldehyde,  p-nitro- 
phenyl-acetonitrile,  and  alcoholis  NaOEt 
(Freund  a.  Immerwahr,  B.  23,  2852).  Needles. 

o-NITRO-PHENYL-GLYCIDIC  ACID 
C,,H,NO,  aq  i.e.  CsHj(NO,,).C,,H.,O.CO,H.  Nitro- 
piienyl  oxyacrtjlic  acid.  [108°].  Formed  from 
C„H,(N0,,).CH(0H).CHC1.C0,H  and  alcoholic 
potash  (Baeyer,  B.  13,  2202;  Morgan,  B.  17, 
219;  Lipp,  B.  19,  2549).  Prisms  (containing 
aq).  Melts  at  94°  when  hydrated ;  108°  when 
anhydrous.  Yields  indigo  and  CO.,  on  heating. 
— NH.|A'  aq. — AgA':  white  crystalline  pp. 

p-Nitro-phenyl-g!ycidic  acid.  [188°]. 
Formed  in  the  same  way  as  the  o-  isomeride 
(Lipp),  and  also  by  the  action  of  HOCl  on  so- 
dium p-nitro-cinnamate  (Erlenmeyer,  B.  14, 
1808).  Plates  (from  hot  water).  Yields 
C,H,(NO.,).CH(OH).CH(OH).CO.,H  on  boihng 
with  dilute  H.^SOj. 

NITRO-PHENYL-GLYCOCOLL    v.  Nitro- 

PHENYL-AIIIDO-ACETIC  ACID. 

NITRO-PHENYL-GLYCOLLIC  ACID  v.  Gly- 

COLLIC  ACID. 

0-NITRO-PHENYL-GLYOXYLIC  ACID 

C,H,(NO,).CO.CO,H.  [49°].  Formed  from  its 
amide,  which  is  got  by  the  action  of  cold  cone. 
HClAq  on  C,H^(N0.,).CH2Cy  (Claisen  a.  Shad- 
well,  B.  12,  352  ;  Fehrlin,  B.23,  1577).  Needles. 

Amide  [189°]  (C.  a.  S.);  [199°]  (F.) 

Nitrile  [54°].    Prisms  (from  ligroin). 

Phenyl  hydrazidc  [166°].  Changed  by 
dissolving  in  alcoholic  KOH  and  adding  HCl 
into  an  isomeride  [190°].  HNO3  converts  the 
first  phenyl-hydrazide  into  a  body  melting  at 
77°-80°,  and  the  second  into  one  melting  at 
95°-100°.  Both  yield  isatin  phenyl-hydrazide 
on  reduction.  The  ethyl  ether  of  the  phenyl- 
hydrazide  CigHijNjOj  crystallises  in  yellow 
prisms  [128°]  (Krause,  B,  23,  3617). 

Pheny  I -methyl -hydra  zide.  [142°]. 

Oxim  of  the  ethyl  ether 
C,H,(NO„).C(NOH).CO„Et.      [163°].  Needles 
(from  boiling  water)  (Gabriel,  B.  16,  519). 

wi-Nitro-phenyl-glyoxylic  acid  [78°].  Formed 
by  boiling  its  amide  with  alkalis  (Claisen  a. 
Thompson,  B.  12,  1944;  14,1187.  Prisms.— 
KA' :  flat  prisms. — BaA'^  aq. — AgA' :  nodules. 

Amide  C,H,(N02).C0.C0NH,.  [152°]. 
Formed  from  «z-nitro-phenyl-acetonitrile,  and 
also  by  nitration  of  phenyl-glyoxylic  amide. 

Nitrile  (231°  at  145  mm.).  Oil. 

Phenyl  hydrazide  [176°]  (P.).  Crystals. 
Successive  treatment  with  KOH  and  HClAq 
yields  a  green  compound  [285°]. 

Di-nitro-phenyl-glyoxy'  'c  acid. 
Phenyl-hydrazide  of  the  methyl  ether. 
C„H3(N0,),.C(N,HPh).C0,,Me.  [183°].  Formed 
from  methyl-di-nitro-phenyl-acatate  and  diazo- 
benzene  chloride  (V.  Meyer,  B.  22,  319).  Alco- 
holic potash  forms  a  blue  solution,  changing  to 


yellow,    and    forming  C,H3(N0J<^;^pj^^'^ 

[272°],  which  yields  a  methyl  ether  [102°]. 

7)i-NITR0-DIPHENYL-GUANIDlNE 
NH:C(NHPh).NHC,H,N02.  [132°].  Formed 
from  ?/i-nitro-di-p!ieuyl-thio-urea,  fbO,  and  al- 
coholic NH3  (Bnickner,  B.  7,  1236).  Cyanogen, 
followed  by  dilute  HClAq,  changes  it  to  tlifi 
oxalyl  derivative  [168°],  whence  hot  cone.  HCl 
forms  nitro-di-phenyl-parabanic  acid  (Hirsch, 
C.  C.  1888,  624). 

?«-Nitro-tri-phenyl-guanidiiie.  [159°]. 
Formed  from  »i-nitro-di-phenyl-thio-urea,  PbO, 
and  aniline  (B. ;  Losanitsch,  B.  16,  50).  Yellow 
plates.— B'^H^PtCl^. 

jii-Di-nitro-di-phenyl-guanidine 
NH:C(NH.C„H^N02),.  [190°].  Formed  from 
7rt-nitro-aniline  and  cyanogen  chloride  (Hof- 
mann,  A.  67,  156),  or  from  di-nitro-di-phenyl- 
thio-urea,  PbO,  and  alcoholic  NH^  (B.).  Scales. 
B'HCL— B',,K,PtCls. 

Tri-wz-nitro-tri-phenyl-guanidine 
C,H,(NO,,).N:C(NH.C„Jlj.NO.>),.  [189'=].  Formed 
from  di-nitro-di-phenyl-thio-urea,  iodine,  and 
alcohol  (L.).    Yellow  plates,  sol.  hot  alcohol. 

DI-NITRO-DI-PHENYL-HEPTANE 
C,H„(CeH^NO,).,.    Oil  (Auger,  Bl.  [2]  47,  42). 

o-NITRO-PHENYL-HYDRAZINE 
C„H,(N0,)NH.NH2.  [90°].  Formed  from  0- 
nitro-diazobenzene  chloride,  HCl,  and  SnCl.,  at 
0^  (Bischler,  B.  22, 240,  2801).  Brick-red  needles 
from  benzene),  si.  sol.  cold  alcohol.  With  benz- 
oic aldehyde  it  yields  C^H^.CHiN.NH.C.H^NO., 
[187°].— B'HSnClj :  prisms.— B'HCl :  needles.— 
B'jH^.SOj :  tiesh-coloured  needles. 

Formyl  derivative 
C„H^(NO,).NH.NHCHO.    [177°].    Formed  from 
o-nitro-phenyl-hydrazine  hydrochloride,  formic 
acid,  and  some  Na^COj.  Needles,  v.  e.  sol.  hot  Aq. 

Acetyl  derivative  [141°].  Needles. 

Di-acetyl  derivative  [58°].  Prisms. 

Benzoyl  derivative  [166°].  Needles. 

Oxalyl  derivative 
C,0,(NH.NH.C^H,N02)2.   Formed  from  the  hy- 
drazide and  oxalic  ether.    Yellow  needles,  soL 
hot  nitrobenzene. 

?;i-Nitro-phenyl-hydrazin6 
C,Hj(NO,)NH.NH,,.  [93°].  Prepared  in  the 
same  way  as  the  0-  compound  (Bischler  a. 
Brodsky,  B.  22,  2809).  Canary-yellow  needles. 
Eeacts  with  ketonic  compounds,  yielding  their 
?)j-nitro-phenyl-hydrazides,  with  the  following 
melting-points  :  from  aldehyde  [98^]  ;  from 
acetone  [112°] ;  from  benzoic  aldehyde  [118°] ; 
from  acetophenone  [160°]  ;  from  benzil  [158°] ; 
and  from  aceto-acetic  ether  [117°]. 

Salts.— B'HCL— B',H,SO^:  yellow  crystal- 
line groups,  v.  sol.  hot  water. 

Acetyl  derivative  [145°].  Plates. 

Di-acetyl  derivative  [150°].  Tables. 

{a) -Acety  I  - (&) -  benzoyl  derivative 
C„Hj(NO,)NBz.NHAc.     [137°].    Formed  from 
the  acetyl  derivative  and  Bz^O  at  160°.  Yel- 
lowish aggregates  of  crystals. 

{a)-B  enzoy  I- -acetyl  derivative 
C,Hj(NO„)NAc.NHBz.    [147°].    Formed  from 
the  benzoyl  derivative,    Ac^-O,  and  NaOAc. 
Needles  (by  sublimation). 

Benzoyl  derivative.    [151°].  Needles. 

Di-benzoyl  derivative.    [153°].  Plates. 
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Di-iiiiro-di-phenyl -hydrazine 
C,IIi.NH.NH.C,  H,(NO..),  [1:2:1].  [120°].  Formed 
from  C,H,C1(N6.,).,  and  phenyl-hydrazine  (Will- 
gerodt,  i>r.  [2]  37,  350;  40,  252;  42,  132). 
Red  plates.  Converted  by  shaking  with  Hj^O 
into  C,H,.N„.C,H3(N0.,).,  [117"].  On  boiling  with 
alcohol  it  yields  CJ-I-.N2.C,-H,(N0),,  [17H°] ;  boil- 
ing HOAc  forms  CA.N,,.C„H,(N0)(N0.,)  [175"]. 

Di-wi-nitro-5-di-pheiiyl-hydrazine 
(C,H,{NO,)),N.,II,.     [220^].     Formed  from  di- 
nitro-azobenzene  and  cold  alcoholic  ammonium 
sulphide  (Lerniontoff,  B.  5,  230).  Yellow  needles. 

Tri-nitro-di-phenyl-hydraziae 
C,H,Nn.NHC„H,,(NO,),  [1:2:4:6].  [185°].  Formed 
from  C,,H.,C1(N0..)3  and  phenyl-hydrazine  hydro- 
chloride (Willgerodt,  J.pr.  [2]  37,  346;  40,  264; 
Fischer,  A.  190,  132;  253,  1).  Bed  crystals, 
melting  at  175°-180°  when  slowly  heated,  but 
183°- 185"  when  quickly  heated.  By  boiling 
with  MeOII  it  is  converted  into  the  compound 
C,H,.N:,:C,H.,(NO.,).,  [218°].  On  heating  with 
HOAc  it  yields  "C„H,N,C,-H,(NO,),(NO)  [248°] 
(Frcund,  B.  22,  1603),  -which  yields  a  mono- 
sulphonic  acid  crystallising  from  water  in  yellow 
needles,  not  melted  at  360°. 

0  -  NITRO  -  PHENYL  -  HYDRAZINE  SUL- 
PHONIC  ACID  C,H.,(NO,,)(SO,H).NH.Nn,. 
Formed  from  o-nitro-diazobenzene  sulphonicacid 
andawell-cooled,  strongly  acid,  solution  of  SnCl.^ 
(Nietzki  a.  Lerch,  B.  21,  3220).— HA'HCl. 

>«-Nitro-phenyl-hydrazine    sulphonic  acid 
[3:0:1]  C,J1,(N0,,){S03H).NH.NH,,.  Formed  from 
nitro-diazobenzene  sulphonic  acid  and  cold  SnCl^  I 
(Limpricht,  B.  18,  2194).    Yellow  needles  (con- 
taining aq). — KA'  liaq. — BaA'._,  1^  aq. — PbA'.,  4aq. 

NITRO  -  PHENYL  -  HYDROXYLAMINE  v. 
IIyduoxylamine  derivatives. 

DI-NITRO-DI  -  PHENYL  -  HYPOPHOSPHOR- 
OUS  ACID  (C„H,NO,)„PO.OH.  [268°].  Formed 
from  Ph.PO  .H,  nitric  acid,  and  H.,SO,  (Dorken, 
B.  21,  1513).  Yellow  pp.,  v.  sol.  water.— NH^A'. 
[2G0°].— KA'  2aq.— BaA',,  6aq.— PbA'.,.— AgA'. 

NITRO-PHENYL-if'-INDAZINE  "cARBOXY- 

LIC  ACID  CJ-l3(N0,)<J{™,>N.  [272°]. 

Formed  by  the  action  of  alcoholic  potash  on  the 
red  needles  [183°]  formed  from  di-nitro-phenyl- 
acetic  ether  and  diazobenzene  (V.  Meyer,  B.  22, 
319;  A.  264,  149).  Sulphur-yellow  needles,  v. 
si.  sol.  alcohol.  Reduced  by  SnCl.,  to  a  dihydride 
[235°]. 

Methyl  ether  MeA'.     [192°].  Needles. 
Converted  by  HNO,  into  C,,H,„N,0,  [281°];  and 
by  H„SOj  into  a  sulphonic  acid  (Strassmann,  B.  I 
23,  714). 

Ethi/l  ether  Etk'.    [158°J.  Needles. 
NITRO-DI-PHENYL-KETONE     v.  NiTno- 

nENZOrilKNONE. 

DI-IIITRO- PHENYL -MALONIC  ETHER 

CsH,(NO„),.CH(CO,Et),.  [51°].  Formed  from 
sodium  malonic  ether  and  C,.H.,Br(N0.,).2  (Von 
Richter,  B.  21,  2472).    Pale-yellow  prisms. 

?)i-MTROPHENYL  MERCAPTAN 
C„H,(NO,,).SH.    Formed  by  the  action  of  alco- 
holic potash  on  the  ether  formed  from  potassium 
xanthate  and  »j-diazobenzene  (Leuckart,  J.  pr. 
[2]  41,  197).    Yellow  liquid  with  nasty  smell. 

p-Nitro-phenyl  mercaptan  CJ-Ij(NO.,)SH. 
[77°].  Formed  from  C,H,C1(N0..)  and  alcoholic 
KSH  (Willgerodt,  B.  is',  331).  Crvstals. 


Di-nitro-phenyl  mercaptan  C^H3(N0.).,SH 
[4:2:1].  [131°].  Formed  from  C.H.CllNO.,)"^  and 
KHS  (Willgerodt,  J.  1884,  974).  Needles." 

Ethers  (Willgerodt,  B.  18,  330).  MeA'. 
[126°].-EtA'.  [113°]. -PrA'.  [91°].-PrCH.A'. 
[72°].— C„H,CH,A'.    [128°].— BzA'.  [113^]." 

Di-nitro-phenyl-mercaptan  [195°].  Formed 
by  heating  0,,H,,(NOJ,SGN  with  cone.  H,,SOj 
(Austen  a.  Smith,  Am.  8,  90).    Yellow  powder. 

Tri-nitro-phenyl  mercaptan  CaH.,(NO.,)^SII 
[6:4:2:1].  [114°].  Formed  from  C,H,,C1(N0,);, and 
alcoholic  KSH  (W.).  Small  yellowish  needles. 
Explodes  at  115°. —KA':  brown  needles. 

o-NITRO-PHENYL-METHAORYLIC  ACID 
C,H^(NO,).CH:CMe.CO,H.  [165°].  Formed  by 
hydrolysis  of  its  ether,  whieli  is  prepared  from 
methyl  phenyl-methacrylate  and  HNO3.  Formed 
also  from  phenyl-isobutyric  acid  and  HNO3 
(Edeleanu,  B.  20,  621  ;  C.  J.  53,  659).  Crystal- 
line powder,  yielding  o-nitro-benzoio  acid  on 
oxidation. 

7)i-Nitro-phenyl-methacrylic  acid  [197°]. 
Formed  from  ?«-nitro-benzoic  aldehyde  by 
heating  with  sodium  propionate  and  propionic 
anhydride  (Von  Miller,  B.  23,  1900).  White 
powder,  v.  sol.  hot  alcohol. 

^-Nitro-phenyl-methacrylic  acid  [208°]. 
Fomied  in  the  same  way  as  the  0-  isomeride  (E.). 
Crystals. — AgA' :  white  needles. 

Mcthi/l  ether  MeA'.  [115°].  Plates. 
9«-NlfR0-PHENYL-METHACRYLIC  ALDE- 
HYDE  C,H^(N02).CH:CMe.CH0.  [83°].  Formed 
from  «j-nitro-benzoic  aldehyde,  propionic  alde- 
hyde, and  dilute  (10  p.o.)  aqueous  NaOH  (Miller 
a.  Kinkelin,  B.  19,  530).  Thin  prisms  (from  al- 
cohol). Aniline  yields  oily  C„H,(NO.,).CH:NPh 
and  crystalline  C„H,(N0,).CH(NHPh)2  [170°]. 
Tin  and  HCl  yield  a  base  C,„H„N  [98°],  whence 
Ac.O  forms  C|„H|„AoN  [148°],  and  benzoic  alde- 
hyde produces  C,„H,N(CHPh)  [73°]. 

Phenyl-hydrazide  C„H,,N,02.  [135°]. 
NITRO-DI-PHENYL-METHANE  C,,H,,N0j 
i.e.  C,H,.CH,.C,H^NO,. 

0-  compound.  Formed  from  o-nitro-benzyl 
chloride,  benzene,  and  AICI3  (Geigy  a.  Kccnigs, 

B.  18,  2402).  Oil. 
m-  compound.  [141°].  Formed  from  wi-nitro- 

benzyl  alcohol  and  cone.  H^SOj  (Becker,  B.  15, 
2091).    Oil;  sol.  alcohol. 

p-  compound.  [31°].  Formed  by  either  of 
the  above  methods  (Easier,  B.  16,2716  ;  Manns, 

C.  C.  1888,  1363).    Prisms,  v.  sol.  alcohol. 
?H-Nitro-tri-phenyl-methane 

CHPh.,.CBH,NO.,.    [90°].  Formed  from  ?K-nitro- 
I  benzoic  aldehyde,  benzene,  and  HoSO^  (Tscha- 
cher,  B.  19,  2463;   21,  188).    Crystals  (from 
ligroin). 

p-Nitro-tri-phenyl-methane.  [93°].  Formed 
in  like  manner  (Baeyer  a.  Liihr,  B.  23,  1622). 

Di-nitro-di-phenyl-methane  C|.,H|„(NO,),. 
By  nitrating  diphenyl-methane  Doer  {B.  5,  795) 
obtained  two  compounds  of  this  formula,  melt- 
ing at  183°  and  172°;  while  Staedel  (A.  194, 
363)  obtained  the  (a)-  compound  [183°]  and  a 
(3) -isomeride  [118°].  By  nitrating  w-nitro  di- 
phenyl-methane Becker  {B.  15,  2092)  obtained 
a  fourth  isomeride  [94°],  while  Basler  (B.  10, 
2719)  got  a  fifth  isomeride  [175°]  by  the  nitra- 
tion of  |;-nitro-di-phonyl-methane. 

Tri-nitro-tri-phenyl-methane  CH(CcHj.N0.,)3. 
I  [207°].  Formed  by  nitrating  tri  phenyl-mcthane 
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(E.  a.  0.  Fischer,  A.  194,  254;  cf.  Hemilian, 

B.  7,  1203).    ScalfiS  (from  benzene). 

Tetra  -  nitro  -  di  -  phenyl  -  methane.  [172°]. 
Formed  from  CHoPh,,  and  fuming  HNOj  at  0° 
(Staedel,  A.  218,  339).    Long  pointed  needles. 

DI-NITRO-DI  -  PHENYL  -  METHYL  -  AMINE 

C,  H,(NO..)NMe.OsHj.  [167^].  Formed  from 
C.HjCItNO,).,  and  C.H.NMe,  or  C,H,NHMe 
(Leymann,  B.  15,  1235).    Keddish  needles. 

NITRO-DI-  PHENYL  -  METHYL  -  CARBINOL 
C„H,(NO,).CPli(OH).CH,,.  [107°].  Formed  from 
M-di-phenyl-ethane  and  HNO3  (Anschiitz  a. 
Romig, -B.  18,  664).  White  prisms,  yielding  an 
acetyl  derivative  [86°]. 

o-NITRO-PHENYL-TRIMETHYLENE  GLY- 
COL 0,H,(NO,).CH(OH).CH,.CH,(OH).  [109°]. 
Formed  from  o-nilro-benzoic  aldehyde,  acetic 
aldehyde,  and  an  alkali  (Baeyer  a.  Drewson,  B. 
15,  2861).    Colourless  needles. 

NITKO-PHENYL  TRIMETHYLENYL  KE- 
TONE CARBOXYLIC  ACID 

C,H3(N02).CO.C(CO,H)<^g^ .  [176°].  Ob- 
tained from  its  ether,  which  is  produced  by  the 
action  of  ethylene  bromide  on  sodium  ^-nitro- 
benzoyl-acetic  ether  (Perkin  a.  Bellinot,  B.  18, 
958).  Colourless  needles. — AgA':  amorphous. 
•    Ethyl  ether'Etk'.    [84°].  Prisms. 

NITRO  -  PHENYL  -  METHYL  KETONE  v. 

NiTEO-ACETOPHENONE. 

p.  NITRO  -  PHENYL  -  METHYL  -  OXAZOLE 

g=£*c(CE£)->o- 

action  of  cone.  HNO.,  on  the  base  obtained  from 
acetamide  and  bromo-acetophenone  (Lewy,  B. 
21,  925).  Yellow  needles,  v.  sol.  hot  alcohol. 
Yields  an  amido-  derivative  [115°]. 

p.NITRO-PHENYL-(a)-METHYL-PIPERID- 
INE  C,H,(N0,).NG3H„Me.  [61°].  Formed  by 
heating  (/3)-methyl-piperidine  with  C^HjC^NOj) 
at  150°  (Lellmann  a.  Biittner,  B.  23,  1389). 
Golden  plates  (from  alcohol). — B'HAuClj2aq. 

Di-nitro-phenyl-(0)-methyl-piperidine  [67°]. 
Formed  in  like  manner,  using  the  compound 
CeH3Cl(N0,),  [1:2:4].    Yellow  needles. 

o-NITRO-bl-PHENYL-METHYL-PYEAZOLE 

C„H,3N30,  i.e.  C,H,(NO,).C<g^^gjP^.  [95°]  or 

[105°].  (285°  at  70  mm.).  Formed  by  heating  its 
carboxylic  acid  [218°]  (Knorr  a.  Jodicke,  B.  18, 
2261).  Iridescent  plates  [95°],  slender  needles, 
or  thick  prisms  [105°].— B'^ELPtCle.  [198°]. 

p-Nitro-  di  -phenyl  -  methyl  -  pyrazole 
C16H13N3O.,.    Formed  by  heating  its  carboxylic 
acid  [202°].    Oil.— B'jH^tCl,, :  slender  needles. 

Tri-nitro-di-phenyl-methyl-pyrazole 
C,H,(N0J.C<5N(C,H.N0,)^  [178°].  Formed 

by  nitrating  di-phenyl-methyl-pyrazole  (Knorr 
a.  Lanbmann,  B.  22,  174).    V.  si.  sol.  alcohol. 

NITRO-DI  -  PHENYL  -  METHYL-P  YRAZOLE 
CARBOXYLIC  ACID 

C„H,(NOJ.G<g-N(CA)-^.    The  ethers  of 

the  o-  acid  [218°]  and  of  the  p-  acid  [202°]  are 
respectively  formed  by  heating  o-  and  p-  nitro- 
-benzoyl-acetoacetic  ether  with  phenyl-hydrazine 
in  HOAc  (Knorr  a.  Jodicke,  B.  18,  2257).  The 
o-  ether  melts  at  146°  and  the  p-  ether  at  128°. 
Both  crystallise  well. 


»u-NITRO  -  PHENYL  -  DI  ■  METHYL  -  PYRID- 
INE  DICARBOXYLIC  ETHER  C.^K.oN^O^ 
C,H,(NO,).C,NMe,(CO.^t),.  [65°].  Foi-med  from 
its  dihydride  and  fuming  HNO,  (Lepetit,  G.  17, 
461).  Colourless  crystals  (from  alcohol).  — 
B',H,PtCl„.  [202°].  Orange-yellow  needles.^ 
B'HNO,.    [130^].    Colourless  needles. 

NITRO-PHENYL  -  DI-METHYL  -  PYRIDINE 
DIHYDRIDE  DICARBOXYLIC  ETHER 
C,Hj(NO,).03NH.,Me,(CO,Et)2.      Formed  from 
nitro-benzoic  aldehyde,  acetoacetic  ether,  alco- 
hol, and  NH3  (Lepetit,  G.  17,  460  ;  B.  20,  1341). 

0-  isomeride.    [120°].    Yellow  tables. 

m-  isomeride.   [161°].  Tables. 

p-  isomeride.  [118°-122=1. 

7H-N1TR0-PHENYL-METHYL-QUIN0LINE 

^s-^^'XN  :  C.C^H  NO  •  [1*^°]-  Formed  by  heat- 
ing aniline  with  wi-nitro-a-methyl-cinnamic 
aldehyde  and  cone.  HClAq  (Miller  a.  Kinkelin, 

B.  19,  531).  Small  plates,  v.  sol.  hot  alcohol.— 
B'HCL— B'JIJtOls :  long  needles. 

DI-NITRO-PHENYL-  (a)  -NAPHTHYLAMINE 

C.  sHi.NjO^  i.e.  [4:2:l]C„H3(NO,).,.NHC,„H,. 
[190-5°].  Formed  from  (a)-naphthylamine  and 
C,H3Br(N0.J,  [72°]  (Heim,  B.  21,  2302).  Orange- 
red  needles  (from  alcohol).  Cone.  H.^S04  forms 
a  dark-blue  solution. 

Isomeride.  [77°].  Prepared  by  nitration  of 
phenyl- (a) -naphthylamine  (Streiff,  B.  13,  1853). 

Di-nitro-phenyl-(i3)-naphthylamine  [169  ] 
(H.);  [179°]  (E.).  Prepared  by  the  action  of 
C„H3Br(N0.J„  or  C.HjC^NO.,).,  on  (;8) -naphthyl- 
amine (Heim,  B.  21,  589  ;  Ernst,  B.  23,  3429). 
Prisms.  By  nitration  of  phenyl-(/3)-naphthyl- 
amine  Streifl  obtained  0,5H,„(N0.,)N  [85°]  and 
C,sH,,(N0,),N  [192°-195°],  both  crystalline. 

Tetra-ni'tro-phenyl-naphthylamine 
C,„H:,(NO,,),NHC,H,.  The  (a)-  compound  [162-5°] 
and  the  (,6)-  isomeride  [253°]  are  formed  from 
aniline  and  the  corresponding  bromo-tetra-nitro- 
naphthalenes  (Merz  a.  Weith,  B.  15,  2712). 
Both  crystallise  from  benzene  in  orange-needles 
(containing  benzene). 

DI  -  NITRO  -  PHENYL  -  (a)  -  NAPHTHYL  -HY- 
DRAZINE C,6H,,N,0j.  [181°].  Formed  from 
(a)-chloro-di-nitro-benzene  and  (a)-naphthyl-hy- 
drazine  (Willgerodt,  J.  pr.  [2]  43,  184).  Red 
prisms.  (|3)-Naphtbylamine  yields  an  isomeride 
[188"]. 

Tri  -  nitro  -  phenyl  -  (a)  -  naphthyl  -  hydrazine 

CieHiiNjOe-  [176°].  Got  from  an  alcohohc  so- 
lution of  picryl  chloride  and  (a)-naphthyl-hy- 
drazine  (W.).  Occurs  in  a  red  stable  modification 
and  an  unstable  yellow  one.  (;3) -Naphthylamine 
forms  an  isomeride  [175°]  also  occurring  in  two 
forms. 

DI  -  NITRO  -  PHENYL  -  (j8)  -  NAPHTHYL 
OXIDE  C,„H,.O.CsH,(NO.,)2[l:2:4J.  [95°].  Formed 
from  C„H3C1(N0.,),  and  (^sj-naphthol  (Ernst,  B. 
23,  3430).    Yello'w  needles  (from  alcohol). 

NITRO-PHENYL  NITRO-BENZYL  OXIDE 
C„H,(NO,).O.CH,.C,H,(NOJ.  The  compound 
formed  from  p-nitro-benzyl  chloride,  o-nitro- 
phenol,  and  alcoholic  potash  melts  at  129°  ;  the 
2ip-  isomeride  at  183°  (Kumpf,  B.  17,  1077 ;  A. 
224,  107). 

Di-nitro-phenyl  nitro-benzyl  oxide. 
[4:2:l]0,H3(KO.J...O.CH.,.G,H4NO.,[l:4J  [201°]  and 
[6:2:l]C,H3(NOj,.O.CH.,.C6H,NO.,[l:4]  [137°] 
have  been  prepared  (Staedel,B.  14, 899;  Kumpf). 
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They  j'ielJ  di-nltro-aniline  and  p-nitro-benzyl 
alcohol  [91°j  on  heating  with  alcoholic  am- 
monia. 

Tri-nitro-phenyl  nitro-benzyl  oxide 

[C:4:2:l]C,H,(NO,),.O.CH,.G,H,NO,[l:l].  [103°]. 
Long  thin  needles  (K.). 

DI-NITRO-DI-PHENYL  OXIDE 

C,,H,(NO,),,.  [135°].  Formed  l)y  nitrating  di- 
lihenyl  oxide  (Hoffmeister,  A.  IM,  I'Jl).  Needles. 

Di-nitro-di-phenyl  oxide  C,H3(N0,)„.0C,,n ,. 
[71°].  Formed  from  C,ri,Cl(N0j2  and  PhOK 
(Willserodt).  Needles. 

Tri-nitro-di-phenyl  oxide 
[4:2:l]C„H,,(NO„),,.O.C,H,NO..ri:.r].  Formed  from 
C,H.,Cl(Nd_|,  and  C.,H,(NO,)(OK).  The  o-  com- 
j)ound  (x  =  "2)  melts  at  ll'J°,  the  isomoride 
(.c  =  4)  at  114°  (WiUgerodt  a.  Huetlin,  B.  17, 
17G4).    Both  are  v.  sol.  benzene. 

Tetra-nitro-di-phenyl  oxide 
[G:4:2:l]C,-H.,(NO,.),.O.C,H^(NO.,)[l:x'].  Formed 
from  C„H,C1(N0';,)3  and  C„H,(NO,)(OK).  The 
((-compound  {x  =  2)  melts  at  173°  and  the25-iso- 
nieride  at  153°  (W.  a.  H.).    Both  are  crystalline. 

Tetra-nitro-di-phenyl  oxide  |C„H,(NO.,).,S.,0. 
[195°].  Formed  by  the  action  of  C^H^C1(N6.,).,  on 
C,H,,(OK)(NO,),  (Willgerodt,  B.  13,  887).  Tliick 
crystals,  almost  insol.  alcohol. 

NITRO-PHENYL-OXY-ACETIC  ACID  v.  Nr- 

TliO-M-VXriKI.IC  Al  ID. 

;,-NITilO-PHENYL  OXY-BUTYL  KETONE 
ANHYDRIDE  CARBOXYLIC  ACIDC,,,II,,(NO,)0, 

i.e.  0<cn"cH  CIH^*^-^'-*^-^^-  ^o'™^'^  ^^"O'" 
trimothylenc  bromide  and  sodium  p-nitro-bcnz- 
oyl-acetic  ether  (Perkin,  jun.,  B.  18,  954;  C.  J. 
51,  735).  Melts  at  172°  when  crystallised  from 
benzene  ;  183°  when  crystallised  from  water. — 
Ag.\' :  light-yellow  needles. 

Ethyl  ether  Yjik.'.  [03°].  Lustrous  yellow 
monoclinic  crystals  ;  a:h:c  =  2'353:1:1'853  ; 
/3  =  80°  42'. 

7;t  -  NITRO- PHENYL  -  PARACONIC  ACID 

C„II,NO,  i.e.  C,H,(NO,).CH<;q^^(q°-^)>CII,. 

[171°].  Formed  by  heating  7«-nitro-benzoic  al- 
dehyde with  Ac.,0  and  NaO.\c  at  125°  (Salo- 
nionson,  B.  18,  2154  ;  R.  T.  C.  G,  1).  Crystals. 
Yields  with  baryta  the  salt  C,,H,|NO;Ba.  The  cor- 
responding J)-  isomeride  melts  at  1G3°  (S. ;  cf. 
Erdmann,  B.  18,  2742). 

^>NITRO-PHENYL-PENTINOIC  ACID 
CJl,(NO,).CH:CH.CH:Cn.CO,n.  [271°].  Formed 
from  p-nitro-cinnamic  aldehyde,  Ac.O,  and 
NaOAo  (Einhorn  a.  Gehrenbeck,  B.  22,  45  ;  A. 
253,  357).  Formed  also  by  oxidising  the  ketone 
C„H,(NO,).CH:CH.CH:CH.COMe  with  NaOCl. 
Yellowish  needles  (from  alcohol).  Forms  a 
tetrabromide  [254°]. — AgA' :  flocculent  pp. 

Ethijl  ether  EtA'.    [118°].  Plates. 

o-Nitro-di-phenyl-pentinoic  acid.  Nitrile 
C,H-,.CH:CH.CH:C(C,HjNO,).CN.  [20G°].  Formed 
fronijO-nitro-benzyl  cyanide,  cinnamic  aldehyde, 
and  NaOEt  (Pemsc,  B.  23,  3135).  Needles. 

;)-NITRO  -  PHENYL  -  PHENYL  -  (/3)  -  AMIDO  - 
PROPIONIC  ACID 

C„H,(NO.,).CH(NnPh).CII„.CO.,H.[122°].Formed 
from  aniline  and  C,H,(N0.,).CHBr.CH2.C0.,H 
(Easier,  B.  17,  1500).    Yellow  crystals. 

Ethyl  ether  EtA'.    [78°].  Crystals. 

DI  -  ijITRO  -  PHENYL  -  PHENYLENE  -  DI  - 
AMINE     C,H,(NO.,),.NH.C,H..NH...  [172°]. 
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Formed  from  C„H,,C1(N0,),, [1:2:4]  and  phenyl- 
ene-)K-diamine  (Leymann,  B.  15,  1237). 

NITRO-PHENYL  PHOSPHATES.     The  fol. 
lowing  compounds  have  h(  en  prepared  by  Rapp 
(.4.  224,  158),  the  NO.,  being  iu  the  ^J-  position: 
C,H,(NO.,)O.PO(OH),  "[112°] ; 
(C„H,(N6..)0)  PO.OH  [133°] ; 
(C„H,(NO.,).0)"PO.OEt  [135°1;  and 
(C„H,(N0,)0),I>0  [155°].  Tri-o-nitro-tri-phcnyl 
phosphate  melts  at  126°  (Engelhardt  a.  Lat- 
schinoff,  Z.  1870,  230). 

TRI  -  NITRO  -  TRI  -  PHENYL  -  PHOSPHINE 
OXIDE  Or(C„H,NO,,).,.  [243°].  Got  by  nitra- 
ting tri-phenyl-phosphine  hydrate  (Michaelis  a. 
Soden,  B.  17,  921 ;  A.  22'.),  324).  It  is  accom- 
panied by  an  isomeride  [G8°]. 

jii-NITRO-PHENYL-PHTHALIMIDE 

^''^<i'^:^^^cl^)>  ^  [213°].  Prepared  by 
heating  phthalic  anhydride  with  ju-nitro-aniline 
(Gabriel,  B.  11,  22(;i).    Needles,  v.  si.  sol.  EtOH. 

NITRO-PHENYL-PIPERIDINE.  The  fol- 
lowing compounds  are  formed  by  the  action  of 
pipcridine  upon  the  corresponding  halogen  de- 
rivatives of  nitro-  and  di-nitro-  benzene  respec- 
tively (Lellmann,  B.  20,  G80 ;  21,  2281): 
[1:4]  C„H,(NO,).NC,H,„  [81°]  :  red  prisms, 
yielding  the  salts  B'HCl  and  B',,ttPtCl„. 
[l:2]C,H,(NO.,).NC3H,„  [105-5°]:  yellovv  plates, 
yielding  the  salts  B'HCl  and  B'^HPtCi,. 
[4:2.1]  C,H,,(NO,)„.NC.H,„  [i)2°] :  orange  needles. 

o-NITRO-PHENYL-PROPIOLIC  ACID 
CH.NO,  i.e.   C,H,(XO.,).C;C.CO,H.  Formed 
from  C,H,(NO,,).CIlBr.CHBr.CO,il  (or  its  ether) 
and  aqueous  NaOH  (Baeyer,  B.  13,  2258;  Miiller, 

A.  212,  127).  Needles  (from  hot  water),  decom- 
posing at  156°.  On  boiling  with  water  it  gives 
o-nitro-phenyl-acetylene.  Boiling  alkalis  yield 
isatin.  Reduction  with  glucose  and  alkalis  pro- 
duces indigo.  FeSO.,  also  reduces  it,  in  alkaline 
solution,  to  indigo-white.  Its  Na  salt  boiled 
with  aqueous  KCN  and  glucose  yields  indigo, 
even  in  presence  of  much  IICN  (Michael,  J.  pr. 
[2J  35,  254). 

Ethyl  ether  EtA'.  [61°].  Tables.  Con- 
verted by  cone.  H  .SO^  into  isatogenic  ether  (q.v.). 

2)-Nitro-phenyl-propioliG  acid  [181^]  (M.) ; 
[198°]  (D.),  From  C„Hj(NO.,).CHBr.CHBr.CO.,Et 
and  alcoholic  potash  (C.  Bliiller,  A.  212,  127  ; 
Drewson,  A.  212,  1.54;  Perkin,  C.  J.  49,  442). 
Yields  jj-nitro-phenyl-acetylene  and  COo  on  dis- 
tilling with  steam. — AgA' :  amorphous  powder. 

Eth)/l  ether  EtA'.    [12i;=l.  Needles. 

o-NITRO-/3-PHENYL-PROPiONIC  ACID 
C,H,(NO,).CH,.CH,.CO,H.      [112°].  Formed 
from  (2, 4,  l)-nitro-amido-phenyl-propionic  acid 
by  elimination  of  NH.,  (Gabriel  a.  Zimmermann, 

B.  12,  i;00  ;  13,  1G80)!    Yellow  crystals.— AgA'. 
7)i-Nitro-phenyl-propionic     acid.  [118°]. 

Formed  in  like  manner  from  the  (3,  4,  l)-nitro- 
amido-phenyl-propionic  acid  (Gabriel,  B.  15, 
845).    Y'cUow  needles,  si.  sol.  water. 

^j-Nitro-^-phenyl-propionic  acid.  [164°]. 
Formed,  together  with  the  o-  acid,  by  nitration 
of  (^)-phenyl-propionic  acid  (Glasera. Buchanan, 
Z.  1869,  193;  Beilstein  a.  Kuhlberg,  A.  163, 
132). — CaA',^2aq.— BaA',2afi.:  small  needles. 

Ethyl  ether  EtA'." 

o-Nitro-a-phenyl-propionic  acid 

C.  .H,(NO,).CHMe.CO,H.  [110°].  Formed,  to- 
gether with  the^)-  isomeride  [S8°1,  by  nitration 
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of  a-phenyl-propionieacid  (Trinius,^.  227,  2G2). 
The  o-  acid  forms  the  salt  CslK'.,  2aq;  the^-  acid 
gives  CaA'j  2aq  and  BaA'2  2aq. 

Di-nitro-phenyl-propionic  acid 
C,H3(NO,)2.CH..CK,.C02H.    [127°].  Formed  by 
nitration  of  i8-phenyl-propionic  acid  (G.  a.  Z.). 

Ethyl  ether  JitA'.    [32°].  Needles. 

o-NITKO-PHENYL-PEOPYLENE 
C,H,.CH:C(N0.J.CH3.     [64°].     Formed  from 
benzoic  aldehyde,  nitro-ethane,  and  ZnCl.^  at 
140°  (Priebs,  A.  225,  354) ;  yellow  needles. 

Di-nitro-phenyl-propylene 
C„Hj(N0,,).CH:C(N0,).CH3.    The  o-  compound 
[77 ']  is  formed,  together  with  the  p-  isomeride 
[115'],  by  nitrating  a-nitro-phenyl-propylene  (T.). 

Di-nitro-phenyl-propylene 
C,H3(N02)2CH:CHMe.     [118°].    Formed  from 
C„H,.CH:CMe.CO.^  and  HNO3  (Edeleanu,  B. 
20,  622).    Yellowish  needles. 

wi-NITRO-PHENYL-PYRIDYL-ETHYLENE 
C,Hj(N02).CH:CH.C,H^N.  [120°].  Formed  from 
»«-nitro-benzoic  aldehyde  and  methyl-pyridine 
(Schuftan,  B.  23,  2716).  Plates.— B'„H,PtCl,. 
[2i0°].— Mercury  double  salt  B'HClHgCl2. 
[211°]. — Picrate:  yellow  plates. 

TETRA-NITEO-TETRA-PHENYL-PYEROLE 
NH(C.C„HjNO„)^.  Formed  from  tetra-phenyl- 
pyrrole  and  HNO,  (Fehrlin,  B.  22,  554).  Yellow 
needles  (from  HOAc),  decomposing  at  123°. 

(a)-NITRO  -  {Py.  1)  -  PHENYL  -  QUINOLINE 
C,5H,„N.P2.  [187°].  Formed  together  with  a 
smaller  quantity  of  a  (/8) -isomeride  [118°]  and  a 
little  of  a  (7) -isomeride  [135°]  by  nitration  of 

{Py.  l)-phenyl-quinoline  C|iH,<^^^^^^  (Konigs 

a.  Nef,  B.  20,  624).    They  are  all  crystalline. 
vi-'Sitro-{Py.  3)-phenyI-quinoline 

C,H,<^5J:^^^g^_j^Q^.    [124°].     Obtained  by 

heating  m-nitro-cinnamic  aldehyde  with  aniline 
and  HClAq  at  140°  (Miller  a.  Kinkelin,  B.  18, 
1900).    White  needles.-B'HCl.— B'^H^PtClg. 

Tetrahydride  C.^K^^-^u'.C,U,m, 
[101°].    Tables.    Yields  a  nitrosamine  [71°].— 
B'HCl :  silky  needles. 

Nitro-(B.  2)-phenyl-quinoline  C|r,H,„N,,0,,- 
[173°].  Formed,  as  well  as  a  di-nitro-  derivative 
[208°], by  the  nitration  of  {B.  2)-phenyl-quinoline 

(La  Coste  a.  Sorger,  A.  230, 28). 

— B'jHoPtCl,,:  yellow  needles. 

LI-NITRO-DI-PHENYL-SUCCINIC  ACID 

C,eH„Oj(NO.,)j.  The  (o).  compound  [226°]  and 
its  (|8)-  isomeride  are  formed  by  nitrating  (a)  -  and 
(/3)-di-phenyl-succinic  acid  respectively  (Eeimer, 

B.  14,  1804).  Both  give  p-nitro-benzoic  acid  on 
oxidation. 

DI-NITR0-DI-PHENYL-SULPHA2IDES 

C,  .,H,„(NOj),N,,SO,  i.e. 

C,H,(N0,)NH.NH.S0.AH^N02?  Compounds 
formed  by  the  action  of  SO^,  nitrous  acid,  and 
alcohol  on  the  nitro-anilines  (Limpricht,  B.  20, 
1241).  The  0-,  in-,  and  p-  compounds  melt  at 
150°,  162°,  and  160°  respectively.  They  yield 
nitrogen,  nitro-benzene,  and  nitro-benzene  sul- 
phinic  acid  on  boiling  with  baryta. 

DI-p-NITRO-DI-PHENYL  DISULPHIDE 
(C,H,.NO,),S.,.  [181°]  (W.) ;  [170°]  (L.).  Formed 
by  oxidation  of  p-nitro-phenyl  mercaptan  (Will- 
gerodt,  B.  18,  333),  or  by  boiling  with  alcoholic 


potash  the  product  of  the  combination  of  potas- 
siumxanthate  with  j)-nitro-diazobenzene  (Leuck- 
art,  J.pr.  [2]  41,  199).    Prisms  (from  HOAc). 

Tetra-nitro-di-phenyl-sulphide 
S(C,H,(NO,,)2)2.  [193°].  Obtained  from  [1:2:4] 
C,H,Ci(N0.,)2  and  alcoholic  KSH  (Beilstein  a. 
Kurbatoff,  B.  11,  2056 ;  Willgerodt,  B.  12,  768). 
Yellow  needles.  An  isomeric  body  [245°]  is 
formed  by  the  action  of  H.^SO^  and  fuming  HNO3 
on  C,H3(N0,),SCN  (Austen  a.  Smith,  Am.  8,91). 

Tetra-nitro-di-phenyl  disulphide 
S.,(C6H,(N0„).,)„.    Obtained  by  oxidising  [4:2:1] 
C,H3(N0,),SH  (Willgerodt,  Bn.  2,  527).  Yellow 
needles,  exploding  at  about  280°. 

Penta-nitro-di-phenyl-sulphide 
C„H3(NO.,).,.S.C,H.(NO.,)3.    [217°].  Formed  from 
C,H3C1(N0,)2,  K,S,  and  CAC1(N0,)3(W.).  Thick 
crystals  (from  HOAc). 

Hexa-nitro-di-phenyl  sulphide 
S(C,H,(N0,,)3)j.  [226°].  Formed  from  picrylchlor- 
ide  and  K^S  (W.).    Golden  plates  (from  HOAc). 

DI-NITRO-PHENYL  SULPHOCYANIDE 
C„H3(NO,,)2SCN.    [139°].     Formed  by  heating 
[l:2:4]G5H3Br(N02)2   with    potassium  sulpho- 
cyanide  in  MeOH  (Austen  a.  Smith,  Am.  8,  89). 
Buff-yellow  crystals  (from  chloroform). 

NITRO-DI-PHENYL  SULPHONE 
C,H5.S02.C,HjNO,.    [92°].    Formed  by  heating 
di-phenyl  sulphone  with  fuming  HNO3  (Gericke, 
A.  100,  208).    Minute  crystals. 

Di-nitro-di-phenyl  sulphone 
(C,H,(NO.J),SO,.    [164°]  (G.) ;  [197°]  (S.  a.  N.). 
Formed  by  nitrating  di-phenyl  sulphone  (G.) 
and  by  the  action  of  SO3  on  nitro-benzene 
(Schmid  a.  Nolting,  B.  9,  79).    Small  tables. 

Tetra-nitro-di-phenyl  sulphone 
(C,H3(N02)2)2SO,.  [241°].  Prepared  by  oxidising 
the  corresponding  sulphide  [193°]  (Beilstein  a. 
Kurbatoff,  A.  197,  78).    Yellowish  prisms. 

^)-NITRO-DIPHENYL  ^-SULPHONIC  ACID 
C,H^(N0J.C,HjS03H.  Prepared  by  sulphona- 
tion  of  jp-nitro-diphenyl  or  by  nitration  of 
diphenyl  ^-sulphonic  chloride  (Gabriel  a.  Dam. 
berger,  B.  13,  1408).  —  NaA'.  — CuA'2  4aq.— 
BaA'jiaq:  small  needles. 

Chloride  C,.,H,(N02).S02C1.  [178°]. 

^micZe  C,.Ji;(N02).S02NH,.  [228°]. 

Ethyl  ether  EtA'.  [169°]. 

Nitro-diphenyl  disulphonic  acid.  The 
chloride  C,.JI,(N0.J(S0.,C1).,  [130°]  is  formed,  to- 
gether with  C,2H,(N0,),(S0,C1).,  [166°],  by  nitra- 
tion  of  diphenyl  disulphonic  chloride  (G.  a.  D.). 

DI-NITRO-DI-PHENYL  SULPHOXIDE 
(C„Hj(N02))2S0.     [116°].     Formed  from  di- 
phenyl  sulphoxide,  NaNOj,  and  H.SO^  (Colby  a. 
McLoughlin,  Am.  9,  70 ;  B.  20,  198).  Minute 
yellow  crystals,  v.  sol.  alcohol. 

NITRO-PHENYL-THIO-CARBAMIC  ACID 
C,H,(NO.J.CS.OH. 

Methyl  ether  MeA',  The  m-  compound 
[120°]  is  formed  by  boiling  m-nitro-phenyl-thio- 
carbimide  with  MeOH  (Steudemann,  B.  10, 
551).    Colourless  needles. 

Ethyl  etherBtk'.  Thew-  compound  [115°] 
and  itsp-  isomeride  [176°]  are  formed  by  boiling 
the  corresponding  nitro-anilinea  with  CSv, 
alcohol,  and  potash  (Losanitsch,  B.  15,  470  ;  16, 
49).    Both  are  crystalline. 

m-NITRO-DI-PHENYL-THIO-SEMICARBAZ- 
IDE  C,H^(N02).NH.NH.CS.NHPh.  [147°]. 
Formed  from  phenyl-thio-carbimide  and  »)t- 
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nitro  phcnyl-hj'clrazino  (Biscliler  a.  Brodsky,  B. 
'I'l,  2315).    Dark-yellow  globular  aggref,'atos. 

VI.  .  NITRO  -  PHENYL  -  THIO  -  CARBIMIDE 
C,H,(NO,).N.CS.  [G1°J.  (c.  277°).  Formed  by 
heating  M-nitro-phenyl-thio-urca  with  Ac^O 
(Steudeinann,  B.  Ki,  r,  l>),  '2;-!:U).    White  needles. 

DI-NITRO-PHENYL-THIOPHENE 
C„H,(NO,).C,SIL(NO,).     [178^].    Formed  from 
phenyl-thiophene  and  fuming  UNO,  (Eenard, 
C.  jB.  109,  009).    Amorphous  yellow  powder. 

TO-NITRO  PHENYL-THIO  UREA  C.H.N,SO„ 
i.e.C,H,(NO,,).NH.CS.NH,.  [158^].  Formed  from' 
5U-nitro-phenyl-thiocarbimido  (Stcudemann,  B. 
IG,  550).    Lemon-yellow  crystals. 

7K-Nitro-di-phenyl-tluo-urea 
C„H,(NO,).NH.CS.NHPh.  [155°].  Formed  from 
«i-nitro-anilineand  phenyl  thiocarbimide  (Briick- 
ner,  B.  7,  1235  ;  Losanitsch,  B.  14,  23G5  ;  Geb- 
hardt,  B.  17,  3045).  Small  needles,  si.  sol.  cold 
alcohol. 

Di-?)i-nitro-phenyl-thio-urea 
CS(NH.C,,H,NO,),.     [1G0°].    Formed  from  m- 
nitro-aniline  and  w-nitro-phenyl  thiocarbimide 
(Briiekner,  B.  6,  1108  ;  S.).    Yellow  crystals. 

o-NITRO-PHENYL-p-TOLUIDINE 
C„H,(NO,).NH.C,H;.     L<58-J.     Formed  from  p- 
tolnidine  and  o-bromo-nitro-bonzene  (Schoptf, 

B.  23,  1842).    Orange  plates. 
Di-nitro-phenyl-toluidine 

[4:2:1]  C,H3(N0.,).,.NHC,.H,Me[l:.r].  Formed  from 
toluidine  and  C,H,C1(N0,)2  (Willgerodt,  B.  9, 
980;  Leymann,  B.  15,  123G).  The  o-  compound 
{x  =  2)  melts  at  102°,  the  compound  (a;  =  4)  at 
137°.  The  isomeric  PhNH.C,H_(NO,J,Me  formed 
from  tri-nitro-toluene  and  aniline,  melts  at  142° 
(Hcpp,  .1.  215,  3G9). 

DI-  NITRO  PHEN  YL-TOLYLENE  -  DIAMINE 

C,  H,(N0,),NH.C,Il3Me.NH,,.  [184°].  Formed 
from  tolylenem-diamine  and  [1:2:4]  CsHjC^NO^)^ 
(Leymann,  B.  15,  1237).    Bed  tables. 

Formyl  derivative  [157°]. 

Acetyl  derivative  [164°]. 

NITRO-PHENYL-TOLYL  KETONE 
C,,H|,(XO,)0.    [127°].    Formed  by  the  action 
of  HNO3  on  phenyl  tolyl  ketone  and  on  phenyl- 
p-tolyl-methane  (Plascuda  a.  Zincke,  B.  7,  983  ; 
Milne,  B.  5,  G85).  Flat  plates  (from  aloohol). 

Di-nitro-phenyl-Hi-tolyl-ketone 
C,,H,„(NO..)  ,0.    [145°].    Formed  from  di-nitro- 
phpnyl-)«-tolyl-methane  [141°],  HOAc,  and  CrOj 
(SentT,  A.  220,  230).    Pointed  needles  (from  al- 
cohol) or  short  prisms  (from  HOAc). 

Di-iiitro-plienyl-;)-tolyl-ketone 
C„H,(NO,).CO.C;H„(NO,,).    [127°].    Formed,  as 
well  as  the  tri-nitro-  derivative  [165°],  by  nitra- 
tion of  phenyl-p-tolyl  ketone  (Z.a.  P.).  Is^cedles. 

jji-NITRO  -  PHENYL  -  DI  -  TOLYL-METHANE 
(0-H.),,CH.C,HjNO,.  [85°].  Formed  from  m- 
nitro-benzoic  aldehyde,  toluene,  and  H.SG^ 
(Tsehacher,  B.  19,  2404  ;  21,  188).  Crystals. 

Di-nitro-phenyl-tolyl-methane  CnH|.,(N02).^. 
The  three  compounds  of  this  composition  got 
by  nitrating  phenyl-  0-,  m-,  andp-  tolyl-methane 
melt  at  100°,  141°,  and  137°  respectivelv  (Zincke, 

B.  7,  980;  Senff,  A.  220,  235).  Te'tra-nitro- 
phenyl-/)- tolyl-methane  melts  at  161°. 

NITRO  -  PHENYL  -p  -  TOLYL  -  THIO  -  UREA 

C,  ,H„N3S0,  i.e.  C,H,.NH.CS.NH.C,H,NO,. 
[143°].  Formed  from  (2,4,l)-nitro-toluidine  and 
phenyl-thiocarbimide  (Steudemann,  B.  10,  2336). 
Crystals.    Melts,  after  one  fusion,  at  167°. 


w-Nitro-phenyl-;j-tolyl-thio-urea 
C„H^(N0,).KH.C.S.NH.C,H,.     [173°].  Formed 
from  m-nitro-phenyl  thiocarbimide  and  ^J-tolu- 
idine  (S.).    Needles,  si.  sol.  ether. 

Di-nitro-phenyl-;)-tolyl-thio-urea 
CJI,(NO,,).NII.CS.NH.C;H,,NO,.  [188°].  Formed 
from  w-nitro-phcnyl  thiocarbimide  and  (2,4,1)- 
nitro-toluidine  (S.).    Crystals,  si.  sol.  alcohol. 

ra-NITRO-PHENYL-UREA  C^II^N^Oj  i.e 
C„H,(NO,).NH.CO.NH,.  Formed  from  ?«-nitro- 
aniline  and  cyanogen  chloride  (Ilofmann,  A.  07, 
150;  70,137).    Yellow  needles  (from  water). 

7«-Nitro-di-phenyl-urea 
C,iH,NH.CO.NHC„H,NO,.  [197°]  (G.) ;  [187°] 
(B.).  Formed  from  ?;i-nitro-di-phenyl-thio-urea 
and  PbO  (Briiekner,  B.  7,  1230).  Formed  also 
bv  boiling  with  benzene  the  compound 
PhNH.CO.N(C„H,.NO,).N:NPh  [104°]  obtained 
by  the  action  of  phenyl  cyanate  on 
(C,ri,NO,,).NH.N:NPh(Goldschmidt,fi.21,2573). 
Yellow  needles. 

p-Nitro-di-phenyl-urea  [202°].  Formed  by 
the  action  of  phenyl  cyanate  on  a  solution  of  p- 
nitro-diazoamidobenzene  in  benzene  (G.).  Yellow 
crystals  (from  alcohol). 

;K-Nitro-tri-phenyl-urea 
NPh,.CO.NHC„H^NO,.  [155°].  Formed  from 
)«-nitro-aniline  and  NPh,.COCl  (Lellmann  a. 
BonhiUIer.  B.  20,  2121).  Yellow  needles.  The 
isomeride  prepared  from  ^)-nitro-aniline  melts  at 
170°,  and  crystallises  in  bluish-green  tables. 

Ili-7»-nitro-di-phenyl-ureaCO(NH.C„H,NO.) ,. 
[233°].  Formed  from  the  thio-urea  and  PbO  (B.). 
Yellow  needles  (Losanitsch,  B.  IG,  50). 

Tetra-nitro-di-phenyl-urea 
C0(NH.C6H^(N0,),),.  Formed  by  nitration  of 
di-plienyl-urea  (Losanitsch,  B.  10,  690;  11, 
1539).  Yellow  needles,  melting  above  200°  (L.) 
or  at  189°  (Hentschol,  J.  pr.  [2]  34,  426).  The 
green  K  salt  C|.,H  K.,N,0„  explodes  on  heating. 

;>NITRO-PHENYL-VALERIC  ACID 
C„H,(N0,,).CH,,.CnEt.C0,H.  Formed  by  heating 
p-nitro-benzyl-ethyl-malonic  ether  with  aqueous 
KOH   (Lellmann   a.    Schleich,   B.   20,  438). 
Sparingly  soluble  powder,  carbonising  above  300  \ 

2)-NITR0-PHENYL-VINYL-MAL0NIC  ACID 
C,H,(NO,).CH:CH.CH(CO,H),,.  [208°].  Formed 
from  jp-nitro-cinnamic  aldehyde,  raalonic  acid, 
and  HOAc  (Einhorn  a.  Gehrenbeek,  B.  22,  45). 

NITRO  -  PHLOROGLUCIN  C„H,(NO,)(OH),. 
Formed  from  phloroglucin  and  dilute  HNO,. 
(Hlasiwetz  a.  Pfaundler,  A.  119, 199).  Reddish- 
yellow  scales,  si.  sol.  water. 

Tri-nitro-phloroglucin  C„(N0,)3(0H),.  [158°]. 
Formed  from  tri-nitroso-phloroglucin,  PIX03,and 
H.SO^  (Benedikt,  B.  11,  1370).  Hexagonal  crys- 
tals (containing  aq).  Its  salts  are  explosive  and 
dye  yellow.  With  KCy  it  gives  the  isopurpuric 
acid  reaction.— KH..A'"  aq.—  K.HA". — K3A'". 

NITRO-PHTHALIC  ACID  C,H3(N0.,)(C0,H)j 
[3:2:1].  Mol.  w.  211.  [220°].  S.  (HOAc)  7-5  at 
26°  (Aguiar,  B.  5,  899). 

Formation. — 1.  By  boiling  naphthalene  with 
HNO3  (Marignac,  A.  38,  7  ;  Laurent,  A.  41, 
110). — 2.  By  nitration  of  phthalic  acid  (Hugo 
Miiller,  Z.  1863,  257  ;  Faust,  A.  160,57  ;  Mil.er, 
A.  208,  224).— 3.  By  oxidation  of  nitro-naph- 
thalene  or  of  (o)  -di-nitro-naphthalene  (Beilstein  a. 
Kurbatoff,  B.  12,  688  ;  C.  C.  1881,  359  ;  A.  202, 
217;  Guareschi,  B.  10,  294). 

Properties.  —  Yellow   crystals,  v.  sol.  hot 

B  R  2 


612 


NITRO-PIITIIALIC  ACID. 


water.  Splits  up  below  its  melting-point  into 
water  and  anhydride  when  slowly  heated. 

Salts.  —  K,A."aq.  -KHA"  aq.— (NH,),A".— 
(NH^)HA"2aq.  —  BaA"a;aq.  —  ZnA"liaq.  — 
i'bA"l^aq. — Agji.":  white  powder. 

Mono-ethyl  ether  EtHA".  [111°]. 

Di- ethyl  ether  Et^A".  [45°]. 

Anhydride  C.H.NOj.  [164°]  (Graeff,  B. 
15,  1127). 

Nitro-phthalic  acidC,H3(N02)(CO,H),[4:2:l]. 
[1G1°]. 

Formation. — 1.  Together  with  the  preceding 
isomeride,  by  nitration  of  phthalic  acid  (O. 
Miller,  A.  208,  224).— 2.  By  the  oxidation  of  di- 
iiitro-(0)-naphthol  (Graebe  a. Drews,  B.  17, 1171). 

Properties.— Small  pale-yellow  needles  (con- 
taining aq).  Kesolved  at  1G5°  into  water  and 
its  anhydride. 

Salts.  —  K,A".— BaA"2aq.— Ba,,,H,,A",3.— 
■Zn,2H„A",32aq. — Ag^A'':  long  colourless  needles. 

Mono -ethyl  ether  EtHA".  [128°]. 

Di -ethyl  ether  Et.,A".  [33°]. 

Anhydride  C.HaNOj'  [114°]. 

Di-nitrophthalic  acid  C,H,(NO^).,(CO^H),, 
[5:3:2:1].  [226°].  Formed  by  the  oxidation  of 
'  y8' -  di  -  nitro -naphthalene  or  tetra-nitro-(a)- 
n.-iphthol  with  dilute  HNO^  (Beilstein  a.  Kur- 
batoff,  B.  13,  354  ;  A.  202,  225  ;  Merz  a.  Weith, 
B.  15,  2728).    Prisms.— CaA".—BaA". 

Mono-ethyl  e£7ter  EtHA".  [187°]. 

Di-nitro-phthalic  acid  CH.,(NO.,).,(GOaH), 
[6:3:2:1].  [200°].  Formed  by  heating  '^'-bromo- 
tetra-nitro-naphthalcne  with  dilute  HNO3  (Merz 
a.  Weith,  B.  15,  2728).    Needles.- BaA". 

Di-nitro-phthalic  acid  C,H,(NO.),(CO.,H),. 
Formed  from  nitro-anisic  acid,  HNO3,  and  H.SO", 
(Engelhardt  a.  Latschinoff,  Z.  [2]  7,  262).  Tables 
(from  water). — BaA":  nearly  insol.  water. 

Nitro-isophthalic  acid  C^H3(N0.,)(C0.,H), 
[5:3:1].  [249°].  S.  -146  at  15°;  -171  at  16°; 
Sl'l  at  99°.  Prepared,  together  with  an  isomer- 
ide [2C0°]  by  heating  isophthalic  acid  (100  g.) 
with  fuming  HNO3  (1  kilo)  for  24  hours  (Beyer, 
J.  pr.  [2]  22,  352  ;  25,  473  ;  cf.  Storrs  a.  Fittig, 
A.  153,  285).    Plates  (containing  li-  aq). 

Salts.  — KjA'a^aq.  S.  (80  p.c.  alcohol) 
•744  at  15°.— Na„A"aq.  S.  (80  p.c.  alcohol) 
•32  at  15°.  Explodes  above  160°.— (NHJHA".— 
MgA"5aq.  S.  2-15  at  15°.— CaA"3',aq.  S.  72 
at  15°.  Turned  violet  by  light.— SrA"4iaq. 
S.  -47  at  15°.— BaA"2iaq.  S.  -85  at  15°.— 
ZnA"  aq.  S.  -55.— CdA"  2aq.  S.  -75  at  15°.— 
Pb,OA'\.— Cu30A"2.-MnA"5aq.  S.  2-44  at 
15°.— Fe,<0,A",2.-  CoA"  4.',aq.  S.  2-16  at  15°.— 
NiA"4iaq.  S.  2-74  at  15°.— Ag,A".  Explodes 
above  100°. 

Methyl  ether  Me.,A".  [122']. 

Ethyl  ether  mjC".  [84°]. 

Nitro-isopbthalic  acid  C„H3(NO.,)(CO,H)2 
[4:3:1].  [246°]  (C.) ;  [259°].  Formed  by  oxida- 
tion of  nitro-xylene  (Glaus,  J.pr.  [2]  38,  318  ;  cf. 
Wroblewsky,  Bl.  [2]  34,  332  ;  Noyes,  Am.  10, 
472).  White  needles  (containing  3aq),  m.  sol. 
cold  water.— BaA"  4aq  (C.).— BaA"  liaq  (N.).— 
CaA"iaq.  —  MgA"6aq.  —  PbA"  3aq  (W.).— 
Ag^A"  7|aq :  pearly  plates. 

Di-nitro-isophthalic  acid  CsH,(NO,).,(CO.,H).,. 
[215°].  Formed  from  isophthalic  acid  and 
fuming  HNO3  at  180°  (Glaus).  Needles  (containing 
5aq).  —  Na.A"  2aq.  —  K,A"  2aq.  —  BaA"  7aq.  — 
CaA"  4aq. -MgA"4aq:  needles,  v.  sol.  water. 


NITRO-PHTHALIDE 

[4:J]g,H3(NO,)<^°  >0.    [141°].  Formed 

by  nitration  of  phthalide  (Hocnig,  B.  18, 
3447).  Long  needles.  Aqueous  KOH  yields 
G„H3(N0J(CH,0H)(G0,K).  _  CrO,  in  HOAc  oxi- 
dises it  to  nitrophthalic  acid  [161°].  The  acid 
of  which  it  is  the  anhydride  melts  at  129°.  An 
isomeric  nitro-phthalide  [13G°]  is  formed  by 
oxidising  (a)-nitro-naphthalene. 

NITRO-DIPHTHALYL  C„H,NO,  i.e. 
C,H^:CjO,:C,H3N02.    [270°].    Formed  by  heat- 
ing  nitro-phthahde  with  phthalic  anhydride  and 
NaOAc  (Graebe  a.  Guye,  A.  233,  244).  Yellow 
needles  (from  HOAc). 

NITRO-PIPEEIDINE  C,H,„N(NO,).  (245°). 
Formed  by  treating  piperyl-urea  with  HNO3  (S.G. 
I'o)  at  — 10°,  pouring  upon  sodium  carbonate  and 
extracting  with  ether  (Franchimont  a.  Kiobbie, 
R.  T.  C.  8,  302).  Golourless  liquid,  solidifying 
below  — 10°.  Volatile  with  steam. 

NITROPODOCARPIC   ACID  v.  Podocakpic 

ACID. 

NITRO  -  PROPANE  C,H,NO,  i.e.  PrNO.,. 
(127°)  (M.  a.  K.)  ;  (131°)  (P.).    S.G.  1?  1-0108'; 

1-0023.  M.M.  3-819  (Perkin,  C.  J.  55,  689). 
Formed,  together  with  propyl  nitrite,  by  the 
action  of  silver  nitrite  on  propyl  iodide  (V.  Meyer 
a.  Killiet,  B.  5,  1029;  A.  171,36;  Pribram  a. 
Hand],  ilf.  2,653;  Gahours,  G.  E.  77, 749).  OiL— 
NaGaH^NO^:  white  powder. 

Iso-nitro-propane  PrNO,.  (c.  117°).  Formed, 
together  with  an  isomeride  (44°),  by  the  action 
of  silver  nitrite  on  isojjropyl  iodide  (V.  Meyer  a. 
Locher,  B.  7,  670  ;  A.  171,  39  ;  Kiesel,  J.  R.  16, 
135 ;  Bl.  [2]  40,  72 ;  Bn.  1,  225).  Oil,  decom- 
posed by  HGlAq  at  100°. 

Di-nitro-propane  CH,.GH,.CH(NO,)o.  (189° 
cor.).  S.G.  ^212  1-258.  Formed  from  bromo- 
nitro-propane  and  KNO.^  (Ter  Meer,  A.  181,  19), 
and  by  the  oxidation  of  di-propyl  ketone  (Chan- 
cel, C.  R.  96,  1466  ;  Kurtz,  ^.  161,  203).  Oil.— 
KA'. — AgA' :  explosive  laminre. 

Iso-di-nitro-propane  (CH,).,C(N0i,)2.  [53°]. 
(187°  uncor.).  Formed  by  oxidation  of  propyl- 
pseudonitrole  (GH3),C(NO)(N02)  (Meyer  a. 
Locher,  B.T,  1613).  Formed  also  by  the  action 
of  nitric  acid  on  isobutyric  and  isovaleric  acids 
(Bredt,  B.  15,  2322).  White  crystals,  volatile 
with  steam. 

NITRO-PROPENYL-BENZOIC  ACID 
C„H3(N02)(C3H3)CO,H  [3:4:1].  [155°].  Formed 
by  boiling  nitro-oxypropyl-benzoic  acid  with 
aqueous  HCl  (S.G.  1-10)  for  a  long  time  (Wid- 
man,  B.  15,  2551 ;  16,  2569).  Short  needles.— 
NH,A'.— CaA'.,  2aq.  S.  -555  at  16°.  -BaA',  S^aq. 
S.  -425  at  18°. — CuA'.,aq.— AgA':  slender  needles. 

/S-NITRO-PROPIONIC  ACID  C3H,N0^  i.e. 
CH,(N0,).GH.,.C0J1.  [67°].  Formed  from  ;8- 
iodo-propionic  acid  and  AgNO,  (Lewkovitch, 
J.pr.  [2]  20,  165).    Scales  (from  chloroform). 

Ethyl  ether  EtA'.  (c.  163°).  V.D.  4-85 
(calc.  5-09). 

DI-NITRO-PROPYL-ANILINE  C,H„N30^  i.e. 
C,H3(NOJ,NHC3H,  [4:2:1].  [95°].  Formed  from 
propylamine  and  C„H3Br(N0,).„  or  by  oxidising 
the  following  body  (Van  Eomljurgh,  B.  T.  C.  4, 
191 ;  8,  252).    Yellow  needles. 

Di-nitro-di-propyl-aniline 
C,H,(N0,).,N(G3H-),,  [4:2;1].     [40°7  (Boinburgh, 
R.  T.  C.  8",  252J.  '  ' 
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Tri-nitro-propyl-aniline  CJI,(NO,)  NH.C,H..  ' 
ir,<y].  Formed  from  NH,C,H,  and  C,H,C1(N0J,. 
Yields,  with  HNO„  the  nitramiiie 
C,H,(NO.,),N(NO.,)C,H,  [97']. 

NITEO-ISOPilOPYL   BENZENE  v.  Nitro- 

CUMENK. 

Di-nitro-^'-di-propyl-benzene  C^H  Pr_,(NOJ^. 
[05°].  Formed  from  di-propyl-bonzene  and 
finningHNO,,  (KOrner,iJ.  11,  lbG5  ;  A.21G,226}. 
riatcs,  volatile  with  steam. 

Tri-nitro-m-di-isopropyl  benzene 
C,HPr..(N0,)3.  [111°].  Yellow  needles  (Uhlhorn, 
U.  2.^,  3142). 

NITRO-PROPYL-BENZOIC  ACID  v.  Nrriio- 
n-crjiiMC  Acin. 

NITRO-ISOPROPYL-CINNAMIC  ACID 
[■l:2:li  C„HjPr(NO,).CH:CH.CO,H.  '  Nitro- 

cumenijl-acnjlic''  acid.  [157"J.  Formed  by 
nitration  of  propyl-cinnamic  acid  (Einhorn  a. 
Hess,  B.  17,  201G;  Widman,  13.  I'J,  258). 
Needles,  v.  sol.  alcohol.  Yields  o-nitro-cuminic 
aldeliyde  on  oxidation  by  KMiiO,. 

Nitro-isopropyl-cinnamic  acid 
[■l:3;l]C„H,l'r(NU,)CJI,.C0,H.  [141°].  Formed 
by  heatiiiR  ?»-uitro-ciniiinic  aldehyde  (4  pts.) 
with  AcO  (5  pts.)  and  KaO.\c  (3  pts.)  at  17.5'^ 
for  4  hours  (Widman,  B.  10,  413).  Tables. 
Forms  a  dibromide  [184°].  — KA'  (dried  at  100°). 
— NaA'  Saq. — BaA'„  5,^aq.  — CaA'^  3aq. 

Ethyl  ether  VAii'.    [59°].  Tables. 

Nitro-K-propyl-cinnamic  acid 
[4:2:1]  C,H,rr(NO,)C,H,CO  , II.  [123°].  Formed, 
ill  small  quantity,  in  the  nitration  of  isopropyl- 
cinnamic  acid  (Widman,  B.  19,  273).  On  oxida- 
tion by  alkaline  KMnO^  it  yields  nitro-Ji-cuminic 
acid  and  nitro-cuniinic  acid.  Bromine  forms  a 
di-bromide  [171"\ 

DI-NITRO-PEOPYL-THIOPHENE 
C,HPr(NO„)  .S.    Formed  by  nitration  (Ruffi,  B. 
20,  1742).  "  "Oil. 

NITRO-PROTOCATECHUIC  ACID  C^H^NO,. 

Met  h  yl  dcr  i  va  tivc 
C,n,(NO,)(OMe)(OH)CO-,lI  [x:3:4:l].  Formed  by 
boiling  its  acetyl  deri\ativo  [182°]  which  is  pro- 
duced by  the  nitration  of  acetyl-vanillic  acid 
C^H,(OMe)(OAc)CO.^  (Tiemann  a.  Matsmoto, 

B.  9,  945  ;  11,  132).    Needles  (from  alcohol). 
The    isomeric    C,H,,(XO,  )(OMe)(OH).CO..H 

[•5:3:4:1]  [202°]  is  formed  by  oxidation  of 
acctyl-nitro-eugenol  (Weselsky  a.  Bencdikt,  M.  3, 
392),  and  crystallises  in  yellow  needles. 

Methyl  derivative 
C„H,(NO,)(OMe)(OH)CO,H[G:4:3:l].  [173°]. 
Formed  from  its  acetyl  derivative  [1C9°],  which 
is  got  by  nitrating  acetyl-isovanillic  acid  (T.  a. 
W.).  Needles. 

Di-methyl    derivative    C,,H,,NO„,  i.e. 

C.  II..(NO.,)(OMe).,CO,H.  Formed  by  nitration  of 
vcratric  acid  C„H:,(OMe),,CO,,n  (T.  a.  M. ;  Merck, 
A.  108,  59).  Yellow  needles  (containing  r-,aq). 
Yields  the  ethers  MeA'  [144  ]  and  EtA'  [100°]. 

Iso-nitro-protocatechuic  acid.  Di-methyl 
ei/tcr  C,H,(NOJ(OMe),CO,H.  [202°].  Formed 
by  mcthylation  of  nitro-vanillic  acid  (T.  a.  M.). 
Needles.  Yields  MeA'  [128°]  crystallising  in 
rcedles. 

Nitro-protocatechuic  acid.  Mctht/l-propyl 
ether  C„ll„}^0, i.e.  C,H,,(NO,)(OMe)(OPr)CO.,H. 
Formed  by  nitration  (Cahours,  Bl.  [2]  29,  270"). 

Nitro-protocatechuic  acid.  Methylene 
c^/icr  CUp,:C„H,(NOJCOJL    [172°].  Formed 


from  piperonylic  acid  Cn,<^Q^C^n^.CO,H  by 

nitration  (Jobst  a.  Ilesse,  B.  11,  1031;  A.  199, 
70).  Needles.--KA'  iaq.-PbA'^  aq.— CuA/  4aq. 
—  AgA' :  needles  or  plates. 

NITROPRUSSIDES  v.  vol.  ii.  p.  340. 
NITROPYROCATECHIN      C  H  NO,  i.e. 
C,n,(NO,)(OH),[4:2:l].    [170°].    Formed  by  the 
action  of  nitrous  acid  on  pyrocatechin  (Bencdikt, 

B.  11,  3G2  ;  J.  pr.  [2J  18,  455).  Formed  also  by 
boiling  the  carbonyl  derivative  of  (5,2,l)-nitro- 
amido-phenol  with  potash  (Von  Chelmicki, 
J.  pr.  [2]  42,  442).  Small  yellow  needles  (from 
ether).  Its  aqueous  solution  is  turned  purple  by 
alkalis.  Dyes  stutT  mordanted  with  alumina 
orange  (Kostanecki,  B.  22,  1347).-BaA"  3aq  : 
dark-red  plates,  with  metallic  lustre. 

An  isomeric  nitropyrocatechin  [8C°]  is 
formed,  together  with  tlie  preceding,  by  nitra- 
tion of  pyrocatechin  (Weselsky  a.  Bencdikt,  M. 
3,  3SG).  A  di-methyl  derivative  of  nitro- 
pyrocatechin C,H3(N0,)(0Me),  [9G°]  is  formed 
by  nitrating  veratrole  (Merck,  A.  108,  CO;  Tie- 
mann a.  Matsmoto,  B.  9,  939  ;  11,  131). 
The  methylene  derivative 

C„n,(N0,,)<;Q>CH,  [148°]  i3  a  product  of  tlia 

action  of  nitric  acid  on  piperonylic  acid  (Hesse, 
A.  199,  73,  341).    It  crystallises  in  needles. 

Di-nitro-pyrocatechin  C,H.,(N0  ,),.(0H),. 
Methyl  derivative  C,H,(Nb,),(OMe)(OH)". 
Di-nitvo-gvaiacol.  [123°].  Made  by  the  action 
of  nitrous  acid  gas  upon  an  ethereal  solution 
of  guaiacol  at  0°  (Herzig,  M.  3,  825).  Plates. 
The  di-methyl  fZcrit;«<iyfC  H.^(NOJ;(OMe)_, 
formed  by  nitration  of  veratrol,  melts  above 
100°  (M.).  The  metht/lene  derivative 
C„H,(NO,),0,,CII,,  [101°]  is  formed  in  the  nitra- 
tion of  piperonylic  acid  (H.). 

Tri-nitro-pyrocatechin.  Di- me  thy  I- deri- 
vative C,H(NO-,),(OMe),,.  [145°].  Got  by 
nitrating  C,H,(N6.,)(0Me).,  (T.  a.  M.).  Prisms. 

DI-NITRO-PYROCOLL C,„H,(NO,),Np,.  Got 
by  nitrating  pyrocoll  (Ciamician  a.  Danesi,  G. 
12,  39).  Yellow  crystals,  decomposing  befora 
fusion. 

NITRO  -  PYROGALLOL  C„H,(NO,)(OII),. 
[205°].  Got  by  passing  nitrous  fumes  into  an 
ethereal  solution  of  pyrogallol  (Barth,  M.  1,  882). 
Triclinic  olive-brown  prisms  (containing  aq) ; 
rt:6:c  =  2-842:1: -493.  C,H.,(NO.,)(OEt),,(OH)  ri23°] 
and  C,H,(N0,)(0Et)(dH)2  [139-]  are  formed  in 
the  same"  way  (Weselsky  a.  Bencdikt,  M.  2,  214). 
The  compounds  C,H(N0.,).,(0Et)3  [73°]  and 
C  (N0..),(0Et),  [93°]  are  formed  by  nitration. 

"  NITROPYROMECONIC  ACID  C,H,(N0,)0,. 
Formed  by  nitrating  pyromeconic  acid  (Ost,  J.  pr. 
[2]  19,  192).    Crystals  (from  alcohol).— NaA'.— 
1  Ag.V. 

DI-NITRO  PYROMELLITIC  ACID 

C„(N0,),,(C0.,H),,[5:2:G:4:3:1J.   Formed  by  oxida- 
tion of  di-nitro-i|'-cnminic  acid  GBMe,,(N0J,,C0  H 
[205°]  (Nef,  C.  J.  53,  428;  A.  258,  317).  "Long 
silky  needles. — Ag.A"  :  amorphous  pp. 
Methyl  ether  Ue.^}".  [180-6°]. 
Ethyl  ether 'Et^.K'''.  [130°]. 
NITRO-PYROMUCIC    ACID    C.H^NO,  t.c. 

C,  H.(NO.,)O.CO„H.  [184°].  Formed  from  de- 
hydromu'cic  acid  (Ipt.),  HNO^  (10  pts.),  and 
cone.  H,SO,  (Ipt.)  (Klinkhardt,  J.  pr.  [2]  25, 

{  51).    Got  also  from  C,H,.(NO.)O.CH:CH(,NO,)  by 
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NITRO-PYROMUCIC  ACID. 


oxidation  with  CrO,  (Priebs,  B.  18, 13G2).  Yellow 
plates  (from  water).  Yields  succinic  acid  (and 
not  an  amide-  acid)  on  reduction  with  tin  and 
HClAq.— CaAV-PbA'„.— AgA'. 

Ethyl  ether  EtA'.  [101°]. 

DI-NITEO-PYEROLE  C^H,,(NO.,).,NH.  [152°]. 
Formed  by  the  action  of  fuming  HNO3  on  pyrryl 
methyl  ketone.  Formed  also,  together  with  an 
isomeride  [173°],  by  the  action  of  fuming  HNO3 
on  pyrrole  carboxylic  acid  at  0°  (Ciamician  a. 
Silber,  B.  18,  14G2  ;  19,  1081;  G.  16,  347). 
Colourless  plates.    BaA'., :  yellow  needles. 

NITRO-PYRROLE  CARBOXYLIC  ACID 
C^H,(NO,)NH(CO,H).  [217°].  Formed  by 
saponifying  its  methyl  ether,  which  is  got  by 
nitrating  C^H3NH(C0oMe)  (Anderlini,  B.  22, 
2505;  Bc7id.  Accad.  Line.  [5]  1,  40).  Yellow 
needles  (containing  aq),  si.  sol.  cold  water. 

Methyl  ether  UeK'.  [197°]. 

An  isomeric  acid  [1C1°]  may  be  obtained 
from  its  methyl  ether  [179°]  which  accompanies 
the  preceding  ether.  C,H(NO,),NH(CO,Me)  [115°] 
is  also  formed  in  the  nitration. 

Nitro-pyrrole  carboxylic  acid.  [14G°].  Formed 
by  boiling  di-nitro-pyrocoll  with  potash  solution 
(Ciamician  a.  Danesi,  G.  12,  40).  Minute 
needles  (containing  aq). — NH^A'  :  prisms  or 
scales. 

NITRO-PYEEYLENE-DI-METHYL  DIKE- 
TONE  C„H,N.,0,  i.e.  CjH,(NO,)N(CO.CH3)2.  [149°]. 
Formed  by  nitrating  pyrrylene  di-methyl  di- 
ketone  (Ciamician  a.  Silber,  G.  16,  347 ;  B.  18, 
1467  ;  19,  1078).    Needles  (from  water). 

NITRO-PYRRYL  METHYL  KETONE.  By 
CH  *CH 

nitrating  NH<^^^^;^jj    two    compounds  are 

formed  [197°]  and  [156°].  Both  yield  pps.  of 
C„H,N.,03Ag  (Ciamician  a.  Silber,  B.  18,  413, 
1457).  'a  compound  CjH,(N0,),N.C0.CH3  [114°] 
crystallising  in  yellow  needles  (containing  aq) 
may  also  be  obtained. 

{B.  1)-NITR0-QUIN0LINE  C„H,N.,Oj  i.e. 
CH:C(NO,).C.CH:CH 


CH:CH_— C.N:CH-  ^'^^"^ 


to- 


Formed, 

gether  with  the  (B.  4)-isomeride,  by  the  nitration 
of  quinoline,  especially  in  presence  of  fuming 
H.SO,  in  the  cold  (Claus  a.  Kramer,  B.  18, 1243; 
Noelting  a.  Trautmann,  I?.  23,  3654).  Colourless 
needles  (containing  aq). 

(B.  2)-Nitro-quinoline  ^^^^H:CH.C.  N^-CH" 
[150°]  (La  Coste,  B.  16,669);  [164°]' (C.  a."  K.). 
Formed  by  boiling  p-nitro-aniline  (25  pts.),  gly- 
cerin (GO  pts.^,  nitro-benzene  (15  pts.),  and 
R^SOj  (50  pts.)  for  4  hours.  Needles  (contain- 
ing aq). — B'.,H^PtClu :  small  yellow  needles. 

Methylo-iodide  B'Mel.  Needles. 

(B.  3)-Nitro-quinoline  Noi'^JcH.-dTSi- 
[131-5°].  Formed  from  m-nitro-aniline,  picric 
aoid,  glycerin,  and  H.  SO^  (Claus  a.  Stiebel,  B. 
20,  3095).  Needles.— B'HCl.  [225°].— B'HNOa. 
— B',H,PtCls:  prisms. 

(B.  4)-Nitro-aninoline  gig^^g^N^'Si- 
[89°].  Formed  by  nitrating  quinoline ;  and  also 
by  boiling  o-nitro-aniline  with  glycerin,  nitro- 
benzene, and  H  SO,  (Konigs,  B.  12,  449;  La 
Coste,  B.  16,  67.3  ;  Claus,  B.  18,  1243;  Noelting, 
B.  23,  3654).  Formed  also  by  heating  quinoline 
(B.  4)  sulphonic  acid  with  HNO3  (Claus  a. 


Kiittner,  B.  19,  2886),  and  by  warming 
C,H3(N0,)(0Me).CH:CH.CH0  with  alcoholic 
ammonia  (Miller  a.  Kinkelin,  B.  22,  1716). 
Prisms. — B'jH^PtClj :  orange  needles. 

(B.  2,  4)-Di-nitro-quinoliiie 
C(NO,):CH.C.CH:CH      -ikaot       t?  ax, 
CH:C(NOJ.C.  N  :CH-     [150°].      Formed  by 

heating  (4,  2,  l)-di-nitro-aniline  with  glyceriy, 
nitro-benzene,  and  H^SO,  (La  Coste,  B.  15,  562!). 
Long  slender  needles. 

By  the  nitration  of  quinoline  two  isomeric 
di-nitro-quinolines  [183°]  and  [134°]  may  be  got 
(Claus  a.  Kramer,  B.  18,  1243).  Their  platino- 
chlorides  B'H,H.,PtCls  form  yellow  crystals. 

NITfiO  -  QUINOLINE  -  (Py.  3)-CAEB0XYLIC 
ACID  CsH,(NO,)(CO,H)N.  [220°].  Formed  by 
boiling  (Py.  3)-methyl-quinoline  (quinaldine) 
with  nitric  acid  (S.G.  1-4)  (Doebner  a.  Miller,  B. 
15,  3076).    Crystals,  si.  sol.  cold  water. — AgA'. 

NITfiO-RESORCIN  CeH3(NO,)(OH).,[4:3:l]. 
[115°].  Formed  together  with  a  volatile 
(2,  3,  l)-isomeride  [85°],  in  the  preparation  of 
diazoresorcin  by  the  action  of  nitrous  acid  on 
an  ethereal  solution  of  resorcin  (Weselsky,  A. 
164,  1 ;  M.  1,  887).  Lemon-yellow  needles. 
When  heated  with  concentrated  sulphuric  acid 
it  yields  0(C„H3(N0J0H),  (Hazura,  M.  4,  610; 
5,  188)  which  forms  Ba(C,,H;N20,).,  2aq  and 
BaC.jH^NjO,  5|aq.  The  isomeride  [85°]  is  con- 
verted by  the  action  of  nitrous  acid  into 
C,H,(OH)0(NOH)(NO.,)[l:3:4:2]  (De  la  Harpe  a. 
Eeverdin,  Bl.  [2]  49,  760).  —  BaH..A".,  5aq.— 
BaH,A"2aq. — BaHjA"3  2aq  :  golden  needles. 

Methyl  ethers 
C„H3(N02)(OH)(OMe)[4:3:l].     [95^.  Volatile 
with        steam.  —  C,H,(NO,)(OMe)(OH)[4:3:l]. 
[144°].    Not  volatile  with  steam. 

Ethyl  ethers  C,K,(NO,)(OEt)(OH).  [79°]. 
Volatile  with  steam.    [131°].  Non-volatile. 

Di-acetyl  derivative  C^H3(N0.,)(0Ac).,. 
[91°].  Tables  (from  alcohol)  (Errera,  G.  15,  273). 

Di-benzoyl  derivative 
C,H3(N0,)(0Bz),,.     [111°].    Got  by  nitration 
(Schiaparelli  a.  Abelli,  G.  13,  257  ;  Errera,  G. 
15,  271). 

Di-m-nitro- di-benzoyl  derivative 
[123°]. 

Di-nitro-resorcin  C„H,,(NO,)2(OH).,[4:2:3:l]. 
[142°].  Formed  by  the  action  of  nitrous  fumes, 
or  of  cold  HNO3,  upon  di-nitroso-resorcin  (Bene- 
dikt  a.  Hubl,  M.  2,  323 ;  Barr,  B.  21,  1544 ; 
Von  Kostanecki,  B.  21,  3122).  Formed  also  by 
boiling  di-nitro-??i-amido-phenol  with  dilute 
KOHAq  (Lippmann  a.  Fleissner,  M.  6,  814 ;  7, 
98).  Golden  leaflets.— K^A''iaq.— BaA".— 
Ag,A" :  red  pp. 

'Methyl  ether  C,R,(NO,).,(OMe)(OH). 
[75°].    Needles  (Aronheim,  B.  12,  30). 

Di-nitro-resorcin  C,H,(NO,),(OH),.  [213°]. 
Formed  by  nitration  of  the  di-aeetyl  derivative 
of  resorcin  (Typke,  B.  16,  552).  Yellow  prisms 
or  needles. — (NH^).2A". — BaHjA"2. — BaA"  :  led 
scales  with  violet  lustre,  v.  si.  sol.  water. 

Ethers  C„Il;(NO„)40Me)2 :  [67°]; 
C,H,(N0,).,(0Et)2.    [75"°].    Obtained  by  nitra- 
tion of  the  ethers  of  resorcin  (Honig,  B.  11, 
1039  ;  Aronheim,  B.  12,  32). 

Tri-nitro-rescrcin 
C„H(NO,)3(OH)2.[6:4:2:3:l].       Styphnic  acid. 
Oxypicric  acid.    Mol.  w.  245.    [175°J.    S.  "64 
at  i4°  (Stenhouse,  Pr.  19,  410). 


NITROSO-ACETONE. 
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Forma tion.—l.  P.y  the   action  of  boiling  ] 
nitric  acid  on  extract  of  Brazil  wood,  or  sapan 
wood,  euxanthone,  gum  ammoniac,  asatoetida,  ! 
palbanum,  peucedanin,  ostruthin,  saganenum,  ' 
or  the  aqueous  extract  of  fustic  or  sandal  wood 
(Chevreul,  A.  Ch.  60,  IIC;  Ti,  43;  Erdmann, 
J.  pr.  37,409  ;  38,  355  ;  Bottger  a.  Will,  A.  58, 
273  ;  Eothe,  J.  pr.  40,  370  ;  Gorup-Besanez,  A. 
183,  330  ;  Stenhouse,  C.  J.  19,  230).  Graebe, 

B.  22,  1405). — 2.  By  the  action  of  nitric  acid  on 
9«-nitro-phcnol,  on  7,  S,  or  t-  di-nitro-phenols, 
and  on  )3  or  7  tri-nitrophenol  (Bantlin,  B.  10, 
524  ;  11,  2101  ;  Henriques,  A.  215,  340).— 3.  By 
the  nitration  of  rcsorcin  or  of  either  di-nitro- 
resorcin  (Merz  a.  Zetter,  B.  12,  081 ;  Bcnedikt 
a.  Hiibl,  M.  2,  320  ;  Von  Kostanecki,  B.  21,  3122). 
4.  By  boiling  tri-nitro-phenylene-di-methyl 
diamine  with  potash  (Romburgh,  R.  T.  C.  7, 
0). — 5.  Together  with  three  di-nitro-benzoic 
acids,  by  adding  o-nitro-benzoic  acid  to  a  mix- 
ture of  fuming  HNO,,  and  H.,SO^  (Griess,  B.  7, 
1224  ;  Salkowski,  B.  8,  037).  " 

Properties. — Yellow  laminre.  Ppd.  from  its 
aqueous  solution  by  HCl.  V.  sol.  alcohol  and 
ether. 

Salts.— {NHJHA".—(NH^).,A" :  monoclinic 
needles;  a:6:6"  =  l:i  eG:2-09  ;  "  /3  =  70°  52'.— 
Na,,A"  2iaq.  —  KHA"aq.  — K.A".—  BaA"  3aq.— 
BaA"aq.— SrA"  2aq.— CaA"  3iaq.— Pb,(OH).A". 
— MnH.,A"„  12aq.— CoA"  3Jaq".— CaK,,A".,4aq.— 
NiKA."".  3aq.  —  CuA"  4aq.  —  Cu(NH,).A".,"7aq.— 
CuK„A"„4aq. — Ag,A"aq  :  slender  needles. 

Methyl  ether  lie  A".  [124°].  Formed  by 
nitrating  C„H,(OMe),  (Honig,  B.  11,  1039). 

Di- ethyl  ether  Et.A".  [121°].  Yields 
tri-nitro-JW-phenylene-diamine  on  heating  with 
ammonia  (Nr>lting  a.  Collin,  B.  17,  259). 

NITRO-RESORCIN  SULPHONIC  ACID 

C,  H,,(NO,)(OH),(SO,H).  [124°].  Formed  by 
sulphonating  nitro-resorein  [115°]  (Hazura,  ill. 
4,  010).  Minute  crystals  (containing  l.'aq). — 
BaA'"._,  4aq  :  yellow  needles. — BaA'"  2aq  :  yel- 
low scales. — Ba.,A._,"'  lOaq  :  blood-rcd  needles. 

A  nitro-resorcin  disulphonic  acid  is  formed 
by  oxidising  the  corresponding  nitroso-compound 
with  H.O.,  (Ulzer,  M.  9,  1130). 

NifRO-SALlCYLIC    ACID    v.  Nitro-oxy- 

BEN/.OIC  Arm. 

NITROSAMINES.  Compnimds  containing 
nitrosyl  (NO)  united  to  nitrogen.  They  are  de- 
B-U'ibcd  under  the  amines  from  which  they  arc 
derived  by  displacement  of  hydrogen  by  nitrosyl. 
Nitrosamines  are  formed  by  the  action  of  nitrous 
acid  upon  secondary  bases.  They  are  neutral 
substances  and  may  be  reconverted  into  the 
parent  base  by  boiling  with  tin  and  HClAq,  with 
zinc  and  H.,SO,,  with  aniline,  or  with  alcoholic 
potash  (Geuther,  A.  128,  151 ;  Griess,  B.  7,  218; 
Witt,  C.  J.  33,  203).  Many  aromatic  nitros- 
amines are  converted  into  p-nitroso-  compounds 
by  alcoholic  HCl;  the  nitrosyl  entering  the 
benzene  nucleus  (Fischer  a.  Hepp,  B.  20,  1247, 
2471). 

NITROSATES.  This  name  is  given  by  Wal- 
lach  (A.  241,  288)  to  compounds  formed  by  the 
union  of  nitrogen  peroxide  with  unsaturated 
hydrocarbons.  Thus  Guthrie's  '  amylene  ni- 
trite'  (vol.  i.  p.  210)  would  bo  called  amylene 
nitrosato  and  may  be  represented  as  nitroso- 
amyl  nitrate  of  formula  C.H,„(NO)(O.NO.,)  or 
C4H„(N0H)(0N0,).    This  body  reacts  with"aro- 


matic  bases  forming  C,H„(NOH)NPhH  [141°], 
C,,H„(N0H)NHC,HjMe[l:4i  [112=],  and  the  iso- 
meric C,H,(N0H)NHC,H,Me[l:2]  [115°],  which 
yield  nitrosamines  melting  at  128°,  148°,  and 
150°  respectively.  Amylene  '  nitrosate  '  reacts 
in  like  manner  with  o-anisidine,  piperidine,  and 
diethylamine,  forming  bases  melting  at  139°, 
90°,  and  72°  respectively.  These  bases  are  termed 
'  nitrol-amines  '  by  Wallach. 

The  term  nitrosite  is  given  by  Wallach  to 
compounds  resulting  from  the  union  of  N._,Oj 
with  unsaturated  hydrocarbons.  Thus  terpin- 
ene  nitrosite  CioH^N.^Oj  m8,y  be  viewed  as  a 
nitroso-nitrite  with  formula  C|„H|,-(NO)(ONO) 
or  C,„H,5(N0H)(0N0).    They  readily  exchange 

0.  NO  for  NHE'  or  NR'R"  when  acted  upon  by 
bases,  farming  nitrolamines.  Thus  terpinene 
nitrosite  acted  upon  by  ethylamine  yields  '  ter- 
pinene-nitrol-ethylamine '  C,oH,i(NOH).NHEt 
[131°]. 

NITROSO-ACETIC  ETHER  v.  Oximido-acetic 

ETHEIi. 

NITROSO-ACETOACETIC  ETHER  C,H„NO, 

1.  e.  CH,.CO.C(NOH).CO,Et.  [54°].  Formed  by 
the  action  of  nitrous  acid  on  aceto-acetio  ether, 
and  on  acetyl-malonic  ether  (V.  Meyer  a.  Ziiblin, 
73.11,320;  Wleiigel,  i?.  15, 1050;  Ceresole,  IJ.  15, 
1320  ;  Lang,  B.  20, 1327).  Prisms,  si.  sol.  water, 
sol.  alkalis.  Forms  CH3.C(N0H).C(N0H).C0.,Et. 

Anilide  C,„H|„N,,03.  [100°].  Formed  by 
the  action  of  nitrous  acid  on  the  anilide  of 
acetoacetic  acid  (Knorr,  A.  230,  80).  Prisms. 

NITROSO-TRIACETONAMINE    v.  Aceton- 

A5IINE. 

NITROSO-ACETONE  C,H,NO.  i.e. 
CH3.C0.CH:N0n  or  CH,.CO.CH,.NO.  Oxim 
of  pyruvic  aldeliyde.  Oxim  of  methyl-glyoxal. 
[05°].  Formed  by  the  action  of  nitrous  acid  on 
acetoacetic  ether  (V.  Meyer  a.  Ziiblin,  B.  11, 
095  ;  Ceresole,  B.  15,  1320),  and  by  warming 
acetone  with  amyl  nitrite  and  HCl  (Claisen,  B. 
20,252).  Silvery  leaflets  or  prisms,  boiling  with 
decomposition  at  about  200°.  V.  sol.  water  and 
alcohol,  volatile  with  steam.    May  be  sublimed. 

Reactions. —  1.  Dilute  HClAq  at  140°  forms 
acetic  and  formic  acids  and  ammonia  (Tread- 
well  and  Steiger,  B.  15,  1059).— 2.  Tin  and  HCl 
give  di-methyl-pyrazine. — 3.  Hydroxylamine 
hydrochloride  forms  methyl-glyoxim  or  acetox- 
imio  acid  (vol.  i.  p.  38)  and  a  compound,  C^HyN^O,, 
which  detonates  at  238°-247°,  and  forms  an 
explosive  hydrochloride  C„H„N303HCi  [113°] 
(Scholl,  B.  23,  3578). — 4.  Flienjil-hydrmina 
yields  CH3.C(N,BPh).CH:N0H  [134°]  (Pech- 
mann.ZJ.  21,2994). — 5.  Phcniil-mcthtjl-hydraz- 
ine  yields  CH3.C(N.,MePh).CH:N0H  [118  ]. 

Methyl  ether  C^UfiC^OUc).  (115°  uncor.). 
Formed  by  heating  nitroso-acetone  with  NaOMa 
(Meyer  a.  Ceresole,  B.  15,3007;  16,833).  Colour- 
less oil. 

Ethyl  ether  C3H,0(N0Et).  (130°). 

Benzyl  ether  C3HjO(NOC-H-).  r40°]. 

Di-nitroso-acetone  CH(NOH).CO.CH(NOH). 
[144°].  Formed  by  the  action  of  nitrous  acid 
on  acetone  dicarboxylic  acid  (Pechmann  a. 
Wehsarg,  B.  19,  2405  ;  21,  2992).  Prisms,  si. 
sol.  cold  water,  decomposed  by  boiling  water  into 
HCy,  CO.,,  and  water.    Explodes  when  heated. 

Phenyl-hydrazide  N,HPh:C(CH:NOH ),. 
[145°].  Needles.  Yields  a  mono-acetyl  deriva- 
tive [133°]. 
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Phenyl  ■  methyl  ■  hydrazide  [137']. 
Crystals. 

Oxim  CH(NOH).C(NOH)CH(NOH).  Tri- 
nitroso -propane.    [171°].    Crystalline  powder. 

NITROSO-ACETOPHENONE  C„H.NO,  i.e. 
C„H5.C0.CH:N0H.  Oxim  of  phenyl-glyoxylic  al- 
dehyde. [128°].  Prepared  by  the  action  of  amyl- 
nitrite  and  NaOEt  on  acetophenone  (Claisen 
a.  Manasse,  B.  20,  2194;  Braun,  B.  22,  556). 
Thin,  monoclinic  plates;  a:6:c  =  2-762:l:2-146  ; 
/3  =  CG°  54'.  SI.  sol.  cold  water,  soluble  in 
aqueous  Na.CO,.  On  heating  with  AcO  it 
yields  C.H-.CO.CN.  SnCl,„  in  HCIAq,  reduces 
it  to  &!-amido-acetophenone  and  di-phenyl-pyr- 
azine.  When  its  compound  with  NaHSO.,  is 
boiled  with  H.SO,  it  yields  C,H,.CO.CHO.  Hy- 
droxylamine  hydrochloride  yields  Cj^H,3N303 
[207°-211°]  (Scholl,  B.  23,  3580). 

Oxim  V.  Oxim  of  Phenyl-glyoxaii. 

p-NITROSO-ANILINE  C,H^(N0)(NH,,)[1:4]. 
[174°].  Formed  by  heating  nitroso-phenol  with 
NH|C1,  ammonium  acetate,  and  ammonium 
carbonate  (Fischer  a.  Hepp,  B.  20,  2475  ;  21, 
G84).  Steel-blue  needles  (from  benzene).  De- 
composed by  NaOHAq  into  NH,,  and  nitroso- 
phenol.  Tin  and  HCl  reduce  it  to  phenylene-p- 
diamine.  Phen  yl-hydrazine  hydrochloride  forms 
C,.,H|2N^0  [125°].  Phenyl-methyl-hydrazine 
yields  C„H,jNp  [151°].— C,H,NaN,0  2aq  :  yel- 
low crystals. 

NITROSO-ANTHRONE  v.  An-theacene. 

NITROSO-BENZENE  "C.Hj.NO.  On  distil- 
ling with  steam,  the  product  of  the  action  of 
ritrosyl  chloride  on  HgPh.j,  there  is  obtained  a 
jjungent  green  liquid,  which  yields  aniline  on 
reduction  (Baeyer,  B.  7,  1638).  By  oxidising 
the  di-oxim  of  quinone  with  alkaline  KjFeCy^, 
there  is  obtained  a  golden-yellow  pp.,  probably 
di-nitroso-benzene  C„H,(N0)o[l:4].  It  yields 
phenylene-diamine  on  reduction,  and  p-di-nitro- 
benzene  on  warming  with  HNO^.  Hydroxyl- 
amine  hydrochloride  converts  it  into  quinone 
dioxim. 

NITROSO  -  BENZYL  -  ALL7L  -  THIO  -  UREA 

PhC(N0H).NH.CS.NHa,H5.  Formed  by  melting 
together  allyl  thiocarbimide  and  benzamidoxim 
(Koch,  B.  24,  399).    Fine  needles. 

ISO-NITROSO-BENZYL-AMINE     v.  Benz- 

ENYL-AMIDOXUr. 

p-NlTROSO-DI-BENZYL-ANILINE 

C,H,(N0).N(CH,.C,H3),.  [92°].  Formed  by 
adding  amyl  nitrite  to  a  solution  of  di-benzyl- 
aniline  in  alcoholic  HCl.  Thin  steel-blue  plates, 
or  small  green  crystals.  V.  sol.  ether  and  CS.„ 
m.  sol.  alcohol.  On  reduction  it  gives  ?<-di- 
benzyl-^7-phenylene  diamine  (Matzudaira,  B.  20, 
1016). 

NITROSO-BENZYL-MALONIC  ACID 

C,H;.C(NO)(CO,n),.  [120°].  Obtained  from  its 
ether,  which  is  got  from  nitroso-malonic  ether, 
NaOEt,  and  benzyl  chloride  (Conrad  a.  Bischoff, 
A.  204,  121 ;  209,  215).  Plates.  On  fusion,  or 
on  boiling  with  water,  it  gives  benzyl  alcohol, 
CO.,,  and  HCy.— K,A"aq  (dried  at  100°). 

NITROSO  -  BENZYL  -  TOLYL  -  THIO  -  UREA 
PhC(NOH).NH.CS.NH.C„H,lMe.  [67°].  Formed 
by  melting  p-tolyl-thio-earbimide  with  benz- 
amidoxim (Koch,  B.  24,  307). 

NITROSO  -  BETORCIN  C.H.NOj  i.e. 
C„H(NO)Me,(OH),,[a::l:4:3:5].  Obtained  by  the 
action  of  nitrosyl  sulphate  S03H(N0)  on  a  solu- 


tion of  betorcin  (Stenhouse  a.  Groves,  C.  J.  37, 
404  ;  Von  Kostanecki,  B.  19, 2323).  Eed  prisms 
(from  HO  Ac). 

P-NITR030-IS0BUTYL- ANILINE 

C„H^(NO).NHCH,Pr.  [94°].  Formed  from  iso- 
butyl-aniline,  NaNO,,  and  HCl  (Wacker,  A.  243, 
297).  Steel-blue  crystals,  v.  sol.  alcohol.  Yields 
C„H,(NH,).NHCH,Pr  on  reduction.  Boiling 
alkalis  split  it  up  into  p-nitroso-phenol  and  iso- 
butylamine.  Further  treatment  with  NaNO^ 
and  HCl  yields  C„H,(NO).N(NO)CHjPr. 

a-NITROSO-u-BUTYRIC  ACID  C^H^NOa  i.e. 
C,H,.C(NOH).CO,H.  [151°].  Formed  by  the 
action  of  nitrous  acid  and  NaOH  upon  ethyl- 
acetoacetic  ether  (Wleiigel,  B.  15,  1057).  Flat 
prisms. — AgA' :  insoluble  powder. 

/3-Nitroso-butyric  acid 
CH,.C(NOH).CH,.CO,H.  [140°].  Obtained  from 
its  ether,  which  is  got  by  the  action  of  hydroxyl- 
amine  on  acetoacetic  ether  (Westenberger,  B.  16, 
299G).— AgA' :  white  pp. 

(a;S)-Di-isonitroso-butyric  acid  C^H^N.^O^  i.e. 
CH3.C(N0H).C(N0H).C0.,H.  Obtained  from  its 
ethyl  ether  [140°]  which  is  formed,  together 
with  the  anhydride  C,H,oN,0,  [133°],  by  the 
action  of  hydroxvlamine  on  nitroso-acetoacetic 
ether  (Ceresole  a.'Kockert,  B.  17,  821).  The  acid 
is  crystalline  and  gives  the  salts  BaA'.,  2'aq  and 
AgA'.  The  anhydride  gives  BaA"  ^aq  and 
AgA". 

NITROSO-CARVACROL 
C,H.,(N0)(C3H,)(CH,)(0H).  [153°].  Yellow  prisms 
(Paterno  a.  Canzoneri,  B.  12,  388.    Eeduced  by 
SnCl,  to  amido-carvacrol  [304°]. 

NITROSO-CARVENE  v.  Carvoxim. 

NITROSO-  COMPOUNDS.  Compounds  con- 
taining nitrosyl  NO.  They  are  usually  obtained 
j  by  the  action  of  nitrous  acid.  They  may  be 
divided  into  nitrosamines  {q.  v.)  in  which  nitrosyl 
is  attached  to  nitrogen,  and  nitroso-  compounds 
proper  in  which  nitrosyl  is  attached  to  carbon. 
Compounds  in  which  nitrosyl  is  attached  to 
oxygen  are  called  nitrites.  Compounds  contain- 
ing the  divalent  radicle  oximidogen  NOH  are 
often  called  isonitroso-  compounds,  the  group 
C:NOH  being  isomeric,  and  often  interchange- 
able, with  the  group  CH.NO.  The  isonitroso- 
compounds  may  be  obtained  by  the  action  of 
hydroxylamine  on  aldehydes,  ketones,  and 
ketonic  compounds,  and  may  thus  be  termed 
oximides,  oximes,  or  oxims  of  these  ketonic 
bodies.  Nitrous  acid  acting  upon  the  group 
.CO.CH^.  frequently  converts  it  into  .CO.C(NOH). : 
the  new  body  may  be  termed  either  a  nitroso- 
derivative  of  the  original  ketone,  or  a  mono- 
oxim  of  the  diketone  .CO. CO. ;  the  latter  termi- 
nology is  that  usually  employed  in  this  dic- 
tionary. Nitrous  acid  acting  upon  a  secondary 
amine  forms  a  nitrosamine  ;  with  tertiary  aro- 
matic amines  and  with  phenols  it  yields  nitroso- 
compounds,  the  nitrosyl  taking  up  the  para- 
position.  When  the  p-  position  is  occupied  the 
nitrosyl  can  in  some  cases  still  enter  the  benzene 
nucleus  in  the  o-  position.   The  nitroso-phenols 

HO.C<^^^-^^^C-NO  and  the  oxims  of  the 

mono-quinones  CO<^j-,jj;pjj^C:NOH  are  iden- 
tical, and  will  be  described  under  the  quinones. 
Some  aromatic  nitrosamines  are  converted  into 
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the  isomeric  ;)-nitroso-  compounJi  by  the  action 
of  alcoholic  HC'l. 

NITROSO-CKEATININE  v.  Cueatinine. 

NITR030-CRES0L  v.  Oi-im  of  Toluquikone. 

DI-NITROSO-CRE  30RCIN  C,HI\Ie(NO)..(OH) , 
or  C,.IIMc(NOH),0,[l::^:5:2:4].  Formed"  from" 
crcsorciu  and  HNO.^  (Von  Kostanecki,  B.  20, 
HIU;)).  Palo-green  plates  (containing  aq).  Ex- 
plodes above  100\  SI.  sol.  water.  With  HNO, 
it  yields  di-nitro-cresorcin  [90"']. 

DI-NITROSO-CYMENE  C,„H,,,N,02-  [72°]. 
Formed  by  oxidising  the  di-oxim  of  thyino- 
(juinone  with  alkaline  K^FeCy,;  (Kehrmann  a 
I 'ossinger,  B.  23,  35G0).  Greenish-yellow  pp., 
smelling  like  iodine.  After  one  fusion  it  melts 
at  l:!0\ 

NITROSO-ETHYL-ACETONE  is  the  (i8)-oxim 
of  Mktiiyi,  KTiivr.         I oNic  {q.  v.). 

NITROSO-ETHYL-ANILINE  C„H,„N.,0  i.e. 
[4:llC,H,(N0)(NIIEt).  [78=].  Obtained  by 
adding  alcoholic  HCl  to  an  ethereal  solution  of 
the  nitrosamine  of  ethyl-aniline  (Fischer  a. 
Ilepp,  B.  v.),  29',)3).  Green  plates,  v.  sol.  alco- 
hol Yields  C„H,(Nn,)(NHEt)  (270=)  on  reduc- 
tion. On  heating  with  aqueous  NaOH  it  is  split 
up  into  nitroso-phenol  and  ethylamine. — iJ'HCl : 
needles,  v.  sol.  water. 

Nitroso  di-ethyl-aniline  [l:4]C,H,(N0).NEt,. 
[84°].  Formed  from  di-ethyl-aniline  and  nitrous 
acid  (Kopp,  B.  8,  021).  Green  prisms  (from 
ether).  Decomposed  by  boiling  dilute  NaOH 
into  nitroso-phenol  and  diethylamine.  Salts. — 
13'.,H,PtCl,i.— B'.J,.  [118-5°]  (Dafert,  M.  4,  5015). 
— "B',I...  [127°].— BUI.SO,.— B'2CJL,(N0.),(0H). 
-B',HCy.  [171°]  (Lippmann,il/.t;,5"44).  "Orange 
crystals  (from  alcohol). 

"  NITROSO-DI-ETHYL  KETONE  v.  {a)-Oxim 
of  Methyl  etuyl  mi;i;ioxi:. 

a-NI  rROSO-ETHYL-PHENYL-AMINE 
C,H,(NH,.).CH(N0).CH3.     Formed  by  heating 
C„H,(NH„).CH.,NO  with  KOH,  methyl  alcohol, 
and  Mel  at  100"°  (Gabriel  a.  Meyer,  B.  14,  2339). 
Yellowish  oil. — B'HCl:  prisms. 

Acetyl  derivative 
C  H,(NHAc).CIl(NO).CH,.  [109°]. 

NITROSO-ETHYL  o-TOLUIDINE  C.H,  ,N  ,0 
i.e.  C,H,Me(NO).NHEt.  [140°].  Green  plat"es 
(Fischer,  B.  19,  2994). 

NITROSO-ETHYL-o-XYLIDINE  C,„H,  ,N  ,0 
i.f.C,H.,(NO)Me,(NIIEt)  [1:2:3:4].  [124°].  Green 
crystals  (Mcnton,  .1.  2113,  .327).— B'HCl :  needles. 

NITROSO-FORMANILIDE  v.  Formic  acid. 

a-NITROSO-GLUTARIC  ACID 
CO,H.C(NOH).CH,.CH,.CO,FI.  [152°]. 
Produced   by  boiling    furazyl-propionic  acid 

^<n;c5h..CH,.C0,H  '"'^  P"*'"^^*^'  '^^^ 

serai-nitrile"  CN.C(NOH).CH,.CH,.CO,H  [87°] 
being  formed  at  the  same  time  (Wolff,  A.  2G0, 
112).  Prisms.  Yields  amido-glutaric  acid  on 
reduction. — BaA"loaq  :  needles,  v.  si.  sol.  water. 

-4 mido.r  im 
CO,H.CH,.CH,.C(NOH).C(NOH).NH,.  [153°]. 
Formed  by  the  action  of  hydroxylamine  on  the 
semi-nitrile  r87°].    Needles,  si.  sol.  water. 

NITROSO-GUANIDINE  v.  Gu,\nidIiNE. 

NITROSO-HEXOIC  ETHER 
CH.,.C(NOH).CHEt.CO,Et.    Formed  from  ethyl- 
acetoacctic  ether  and  hydroxylamine  (Westcn- 
berger,  B.  16,  2997).  Oil. 


Nitroso  hexoic  acid  CHj.C(NOH).CMe,.CO,II. 
[97°].  By  the  action  of  amyl  nitrite  and  nitric 
acid  on  tri-mothyl-othylene  there  is  formed  a 
compound  CMe,(ONO,).C(NOn).CH,  which 
when  heated  with  alcoholic  KCy  yields  the  nitrilo 
CH3.C(N0H).CMe,.CN  [100°]  (230°)  which  forms 
on  saponification  the  corresponding  amide  [104°] 
and  acid  [97°]  (Wallach,  A.  248, 100).  The  acid 
is  split  up  by  heat  into  CO.  and  the  oxim  of 
methyl  isopropyl  ketcme. 

NITROSO-INDOXYL  v.  if'-IsAxiN  oxim. 
NITROSO-MALONIC  ACID  CH(NO)(CO  ,H)j 
or  C(NOH)(CO_H),.    Oxim  of  mesoxalic  acid. 

Formation. — 1.  By  treating  barbituric  acid 
with  nitrous  acid  and  warming  the  resulting 
violuric  acid  with  potash  (Baeyer,  A.  131,  292). 

2.  From  its  ether,  whicli  is  got  by  passing  nitrous 
fumes  into  sodiimi-malonic  ether  (Conrad  a. 
Bischoff,  13,599;  A.  209,  211).— 3.  By  the 
action  of  hydroxylamine  on  mesoxalic  acid 
(Meyer  a.  Miiller,  B.  16,  008). 

Properties.  — ^eaAles.  Decomposes  at  126° 
with  violence.  At  40°  its  aqueous  solution  gives 
off  CO.,  and  HCy.  Sodium-amalgam  reduces  it 
to  amido-malonic  acid. 

Salts. — K..A"  r'aq.— PbA"  aq. — AgA'  l,aq. 
Ethi/l  cther'Kt.A".    S.G.  p  1-119."  Oil. 
NIFROSO-MESITYL  OXIDE 
CMe,:CH.CO.CH:NOH.  [102^].  Prisms  (Claisen 
a.  Manasse,  B.  22,  52(1). 

NlTROSO-METHyi-ACETONE  v.  Oxim  of 

Dl-^tKTnYL-niKETDNK. 

NITROSO  DI - METHYL-;)-AMIDO  BENZOIC 

ACID  C,H,,(NOH)(NMe,).CO,H.  [224°].  Formed 
by  the  action  of  nitrous  acid  on  C„Hj(NMe,)CO  ,11 
(Bischoff,  B.  22,  342).  Plates  (from  afcohol). 
Yields  C^H,(NMe,)CO.,H  on  reduction  with  SnCl.^ 
and  HCL  Salts.— "B'H.C.O^.  [178°-181'^].— 
B'C,H.,(N0.,),0H.     [108  =j.  —  B'HCl:  slender 

Methyl  ether  MeA'6,Uq.  [101°].— B'HCl. 
— B'C,,H,(NO.,),OH.    Golden-yellow  needles. 

NITROSO  -  DI  -  METHYL- AMIDO  -BENZO- 
PHENONE  C,H,.CO.C  H  ,(NOII).NMe,.  Oil 
(Bisfhuff,  B.  22,  340). 

Nitroso-tetra-methyl-diamido-benzophenone 
V.  p.  2(13. 

2J-NITR0S  J-METHYL-ANILINE  C-H,N„0  i.e. 
C„H,(NO).NMeH.  [118°].  Formed  by  adding" alco- 
holic IICI  to  an  ethereal  solution  of  the  nitrosamine 
C,H,,.NMe(NO)  (Fischer  a.  Hepp,  B.  19,  2991). 
Steel-blue  prisms  (from  water).  Decomposed  by 
i  NaOHAqinto;;-nitroso-phenoI  and  methylamine. 
j  Yields  CsHj(NH,)(NMeH)  on  reduction.  Nitrous 
I  acid  forms  the  nitrosamine  C^H|(N0).NMe.NO 
[101°].    Nitric  acid  (S.G.  1-13)  yields  the  nitro- 
compound C„Hj(NO,,).NMe.NO  [104°]. 

Nitroso-di-methyl-aniline  C^H,(NO)NMe._,  or 

CeHj<^^^2>0.  Mol.w.150.  [85°].  Formed  by 

the  action  of  nitrous  acid  on  di-methyl-aniline 
liydrochloride  (Baeyer  a.  Caro,  B.  7,  963 ; 
Schraube,  B.  8,  610  ;  Wurster,  B.  12,  523,  1825; 
Meldola,  C.  J.  39,  37).  Giocn  plates  (from 
ether). 

Beaetions. — 1.  Eeduced  by  tin  and  HClAq  to 
C.,Hj(NH.,)(NMe,).-2.  Resolved  by  boiling  alkali 
into    nitroso-phenol    and     dimethvlamine.  — 

3.  K,FeCy„  oxidises  it  to  C„H,(N0,)(NMe,).— 

4.  Alcoholic  potash  forms   N.,0(C„H,NMe.,)... — 

5.  HClAq  at   105°    yields  C„H.(NH,)(NM"e,). 
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C,H,Cl,(NH,,XNMe,)  and  C,H,C1,(NH,),  (Mohlau, 

B.  19,"  2010).  —  6.  Flmiyl-'hy'drazine  acetate 
yields  C„H,5N,0  [103°].  This  base  is  also 
formed  by  the  action  of  diazobenzene  on  nitroso- 
dimetbylaniline  (O.  Fischer,  B.  21,  2610;  22, 
C23).  Phenyl-methyl-hydrazine  yields  the  com- 
pound C.^H.^N^O  [141°]. 

Salts.— B'HCl :  yeUow  needles.— B'K.SO,. 
— B'H.,C.,0^  2aq. — B'H.,C.,Oj. — B'^H^FeCy^  aq .  — 
B',H,reCy,  2.iaq.-B'./gN03.— B'„HCy.  [222°]. 
(Lippmann  a.  Fleissner,  M.  6.  537). 

Combinations.— B'J,.    [116°]  (Dafert, 
4,  506).-B',l2.    [124°].— B',PhNH,:  steel-blue 
crystals.  — B'.,NH.,.C,HjMe  [1:4].  —  B'.JhOH.  — 
B'C.H^:   dark-green    crystals.— B'.H CyC^H^.- 
B',HCyC,H,NO.,.— 
B',HCyC,H„.— (B'.,HCy),(PhN.,),. 

'  NITEOSO-METHYL-OXINDOLE  v.  Oxim  of 
Metuyl-isatin. 

NITROSO-METHYL-o-TOLTJIDINE 
C„H3Me(N0)(NHMe)  [1:5:2].  [151°].  Formed 
by  the  action  of  HCl  on  the  isomeric  nitros- 
ainine  C„H,Me(NMe.NO)  (Kock,  A.  243,  308). 
Green  plates.  Split  up  by  boiling  NaOHAq  into 
nitroso-o-cresol  and  methylamine.  KMnO,  oxi- 
dises it  to  nitro-methyl-o-toluidine. — B'H^CLjaq. 
[110°].    Yellow  cubes. 

Nitroso-di-methyl-m-toluidine 
C„H3Me(N0)NMe,  [1:2:5].     [92°].     Formed  by 
the  action  of  nitrous  acid  on  di-methyl-wi- 
toluidine  (Wurster  a.  Kiedel,  B.  12,  1796  ;  13, 
126).     Light-green  needles.     Decomposed  by 
boiling  NaOHAq  into  NMe  H  and  the  oxim  of 
9«-toluquinone. — B'HCl. — B^H^FeCy^^  aq. — 
B'.,H3FeCy5  2aq  :  yellow  needles. 
"  MITROSO-METHYL-o-XYLIDINE 

C,  H3Ie,(N0)(NHMe)  [1:2:6:3].  [161°].  Green 
need'les,  si.  sol.  water  (Menton,  A.  263,  323). — 
B'HCl :  crystalline  meal. 

NITROSO-NAPHTHALENE  C,„H;(NO).  [89°]. 
Formed  from  Hg(C,„H,),,  and  NOBr  in  CS, 
(Baeyer,  B.  7, 1639  ;  8,  615).    Yellow  crystals.  " 

Di-nitroso-naphthalene  C|oH,(NO),  [1:4]. 
Formed  by  the  action  of  alkaline  K.,FeCyjOu  the 
dioxim  of  (o)-naphthoquinone  (Nietzki  a.  Guiter- 
niann,  B.  21,  433).    Pale-yellow  powder,  explo- 
ding at  120°.    Insol.  water  and  alcohol. 

Di-nitroso-naphthalene  C|„H,(NO).,  [1:2]. 
[126°].  Formed  from  (/3)-naphthoquinone  dioxim 
and  K^FeCy^  (Leuckart,  B.  19,  174).  Needles, 
m.  sol.  alcohol. 

NITROSO-NAPHTHOL  v.  Oxim  of  Naphtho- 
quinone. 

NITR0S0-(/3)-NAPHrH0LSULPH0NICACID 

C,„H,(NO){OH)SO,H  or  C,„H,(NOH)0(SO,H) 
[1:2:3]  or  [1:3:2].  Formed  from  ammonium  (;S)- 
naphthol  sulphonate,  NaNO,_„and  HCl  (Meldola, 
C.  J.  39, 41).  Very  soluble  orange  crystals.  Its 
solution  gives  with  phenol  in  HOAc  a  blue  colour, 
becoming  red  on  dilution,  and  with  diphenyl- 
amine  a  blue  colour,  remaining  blue  on  dilution. 
Tin  and  HCl  reduce  it  to  the  amido-  acid.— 
BaA'^aq:  orange  needles.— BaCioHsNSO,  2aq  : 
green  needles.  —  Ag(NH JA".  —  (NHJ^A"  aq  : 
green.— MgA"3aq :  orange. —ZnA"3aq.—PbA"aq. 

An  isomeric  acid,  obtained  by  reducing  benz- 
ene-azo-(3)-naphthol  sulphonic  acid  with  aque- 
ous ammonium  sulphide,  crystallises  in  sparingly 
soluble  grev  needles  (Griess,  B.  14,  2042). 

NIlROSO-DI-(o)-NAPHTHYL-AMINE 
C.„H„(XO).NUC,„U;.     [169°j.    Formed  from 


(C,„H,).,N.NO  and  a'coholic  HCl  (Fischer  a. 
Hepp,B.  20,  1248;  Wacker,  A.  243,  301).  Dark- 
red  needles.  With  boiling  dilute  H  .SO,  it  yields 
the  mono-oxim  of  (a)-naphthoquinone  and 
(o)-naphthylamine.— B'HCl :  green  needles. 

Nitroso-  (j3)  -naphthylamine 
C,„H„(N0)NH,[1:2].    [152°].    Formed  by  heat- 
ing the  (a)-cxim  of  (;8)-naphthoquinone  with 
NH.Cl  and  NH^OAc  (Ilinski,  B.  17,  391 ;  Harden, 

A.  255,  150).  Dark-green  needles  (from  dilute 
alcohol.  Yields  naphthylene  o-diamine  on  reduc- 
tion and  the  di-oxim  of  (/8)-naphthoquinone  on 
treatment  with  hydroxylamine.  —  B'HCl.— 
B'^HPtCl,.- B'H.SO,  aq. 

(o)  -  NITROsb  -  (/3)  -  NAPHTHYL-ETHYL. 
AMINE  C,„H,(NO).NHEt.  [121°].  Formed  by  the 
action  of  alcoholic  HCl  at  6°  on  the  nitrosamine 
C,oH,.NEt(NO),  and  also  by  the  action  of  ethyl- 
amine  on  the  (a)-oxim  of  (i8)-naphthoquinone 
(Fischer  a.  Hepp,  B.  20,  2471 ;  21,  686).  Green 
crystals.  Yields  a  crystalline  nitrosamine 
Ci.HiiNjO,,  decomposing  at  105°. 

(o)-Nitroso-(a)-naphthyl-ethyl-amine 
C,,JI,,N,0  i.e.  C,„H,(N0)NHEt[l:4].  [133°]. 
Formed  in  like  manner  (Kock,  A.  243,  310). 
Brown  pp.  Reduced  by  stannous  chloride  to 
C,„H„(NH,)(NHEt).  Yields  ethylamine  and 
C,„H,(NOH)0  when  boiled  with  NaOHAq.— 
BHCl.  —  Picrate  Ci^H.^NA-  [174°].— 
Ci-HiaN^OjNa  :  white  spangles,  v.  sol.  water. 

Tetrahydride  ^^i'C^^^^^^- 

[119°].  Formed  from  the  isomeric  nitrosamine 
and  alcoholic  HCl  (Bamberger  a.  Helwig,  B.  22, 
1314).  Needles. — B'HCl:  golden  crystals.  Nitroso- 
naphthyl-di-ethyl-amine  C,„H,(NO).NEt,.  [165°]. 
Formed  by  adding  NaNO.,  to  a  well-cooled  solu- 
tion of  the  base  (B.  E.  Smith,  C.  J.  41,  182). 
Eeddish-golden  scales.  Gives  a  blue  colour  with 
H,SO,. 

NITROSO-NITRATES  v.  Nitrosates. 
NITROSO-NITRO-ANTHEONE     C,  ,H,N,0,. 

[263°].  Formed  by  the  action  of  alkalis  on 
'hydro-anthracene  nitrite'  (Liebermann,  B.  14, 
467;  cf.  vol.  i.  p.  277). 

NITROSO-NITEO-BUTANE  C,H,N,03  i.e. 
CH3.C(N0)(N0,).C,H,.  Pscidohutylnitrole.  [58-^]. 
Formed  by  the  action  of  KOH,KNO-,,  and  dilute 
H.SOj  on  i8-nitro-butane  (Meyer  a.  Locher,  A. 
180,  136)  and  of  NO.,  on  CH.,.C(N0H).CH5 
(Scholl,  B.  21,  508).  White  prisms  (from  chlo- 
roform), yields  a  blue  liquid  on  fusion.  Insol. 
water  and  alkalis. 

The  isomeric  Pr.CH(NO)(NO.^)  and 
PrCH(NO)(NO,)  are  oils  (Demole,  B.  7,  790; 
Ziiblin,  B.  10,  2084). 

NITROSO-NITRO-PENTANE  Et,C(NO)  (NO ,). 
[63°].  Formed  from  Et,C:NOH  and  N,0,  (Schoil, 

B.  21,  509). 
NITROSO-NITEO-PBOPANE  CjH.N.Pj  i.e. 

CH3.C(N0)(N0.,).CH3.  [76°].  Formed  from 
acetoxim  and  N.,0,  (Scholl,  B.  21,  503).  The 
isomeric  compound  CH.,.CH.,.CH(NO)NO.,  or 
CH3.CH.,.C(NOH).N02  melts  at  60°  (Meyer,  A. 
175,  114). 

NITROSO-NITRO-RESORCIN  C^^H^N-A  i.e. 
C„Hj(0H)(N02)0(N0H)  [1:2:3:4].  Formed  from 
nitro-resorcin  [85°]  and  nitrous  acid  (De  la  Harpe 
a.  Keverdin.i?.  21,1405).  Brown  needles,  not  mel- 
ted at  200°,  explodes  at  a  higher  temperature. 
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NITROSO-ORCIN  C„n,,Me(NO)(OH),.  Formed 
from  orcin,  NaOHA(i,  and  amyl  nitrite  (Kviimer, 

B.  17,  1883).  Dark-red  prisms.  When  heated 
with  orcin  and  H.,SO^  it  gives  the  dyestuli 
€,,H„NO,. 

Di-nitroso-orcinC„HMe(NO),(OH),  [1:2:4:3:5]. 
Formed  by  addinj,'  H  SO,  containing  H.fi^  to  a 
Bohition  of  orcin  (Stenhouse  a.  Groves,  C.  J.  31, 
Yellow  prisms.  Blackens  about  140^ 
without  melting.  Alcoholic  hydroxylamine  hy- 
drochloride at  100°  yields  C,  HMe(NOH)  „  whence 
Ac  0  forms  C„HlMe(N.,0).,  [47^1  (Goldschmidt,  B. 
20,'  1007).  The  compound  C,,HMe(NOH),  yields, 
on  oxidation  by  potassium  i'errieyanide,  the  pro- 
duct CJ-lMe(NO)j  [103'],  crystallising  in  pale- 
yellow  needles. 

NITROSO  -  OXANTHRANOL  C,,H,,NO,. 
Formed  by  boiling  '  hydro-anthracene  nitrite  ' 
with  alkalis  (Ijiebermann,  B.  14,  471).  Orange 
flakes,  sol.  alkalis. 

NITROSO-OXINDOLE  v.  Isatin  oxiji. 

NITROSO  OXY-METHYL-QUINOLINES 
C  II:,N:C,HMe(NO)(OH).     The  following  crys- 
talline compounds  liave  been  obtained  by  the 
action  of  nitrous  acid  on  the  oxy-methyl-quin- 
olines  (Noelting  a.  Trautmann,  B.  23,  3(jt.)5) :  — 
(iJ.3)-nitroso-(/i.4)-oxy-(/?.  l)-methyl-quinoline; 

l)-nitroso-(/j.4)-oxy-{B.  2)-niethyl-quinolinc ; 
(/j.4j-nitroso-(Z?.  l)-oxy-(Z?.2)-methyl-quinoline ; 
(C.  l)-nitroso-(Z).4)-oxy-(7;(.3)-methyl-quinoline ; 
and  {D.  2)-nitroso-(7j.  l)-oxj-{B.  4)-methyl-quin- 
olinc.  Friedliinder  and  Miiller  (D.  20,  2011) 
have  obtained  in  like  manner  (Pi/.  l,3)-nitroso- 
oxy-fPy.  4)-methyl-quinoline  crystallising  in  red 
needles. 

NITROSO-OXY-DI-PHENYI-AMINE 

C„H3(N0)(0H).NHl'h  [4:3:lj.     Formed  from 

C,  H,(OH).NPh(NO)  and  alcoholic  HCl  (Kohler, 

B.  21,  909).    Eed  needles,  m.  sol.  alcohol. 
NITROSO  (7?.  4)-0XY-QBIN0LINE 

C,  ,H:,(NO)(OH)N.  Formed  from  o-oxy-quinoline 
and  nitrous  acid  (Lippmann  a.  Fleissner,  M.  10, 
794).  Yellow  needles.  The  isomeric  nitroso- 
{B.  2)-oxy-quinoline  crystallises  from  HOAc  in 
golden  needles  (Mathiius,  B.  21,  1880). 

(Pij.  2)-Nitroso-(P;/.  1,3)  di-oxy-quinoline 

*^^^<T;C(OHf  ^  •  [208°].  Formed  by  the 
action  of  nitrous  acid  on  {Py.  l,3)-di-oxy-quin- 
oline  (oxycarbostyril  (Baeycr  a.  Honiolka,  B. 
10,2210).  Orange  prisms.  Decomposed  by  cone. 
HClAq  into  isatin  and  hydroxylamine.  SnCL 
yields  tri-oxy-quinoline. 

NITROSO-PHENOL  r.  Urojio-o.rim  of  Quinone. 

NIIROSO-PHENYL-ACETIC  ACID  v.  Oxim 

of  Pui'.NYI.-GLYOXYLIC  ACID. 

p-NITROSO-DI-PHENYl-AMINE 

C,TI,(NO).NrhH.  [113°J.  Fornie.l  from  di- 
phcnyl-nitrosamine  and  alcoholic  HCl  (O.Fischer 
a.  Hepp,  B.  19,  2991  ;  21,  077,  2014).  Green 
plates  (from  benzene).  With  phenyl-hydrazine 
hydrochloride  it  yields  a  compound  C,gH|i5N|0 
[112°].  Free  phenyl-hydrazine  in  ether  yields 
amido-diphenvlamiiie  [75°]  and  C.,jH.,(,NjO  [173°]. 
w-Bromo-anili"ne  yields  C,„H,,BrX  [243°].  Tin 
and  HCl  reduce"  it  to  C,H;(NH.,)(NPhH)  [05°] 
(Ikuta,  A.  243,  274).  Aqueous  NaOH  yields 
aniline  and  quinone-oxim. — B'HCl :  bronze  tables 
or  needles. 

Aceii/l  derivative  [07°].    Eed  prisms. 
mir'osaminc  C,n,(NO).Nrh(NO).  [98"]. 


NITROSO-PHENYl-BENZYL-THIO-UREA 

PhC(NOH).NH.CS.NHPh.  [172°].  Crystals  (from 
alcohol)  (Koch,  B.  24,  394). 

NITROS0-PHENYL-(a)-NAPHTHYL-AMINE 

C,„H„(NO).NHPh.  [150°].  Formed  from  pluinyl- 
naphtliyl-nitrosamineand  alcoholic  HCl  (Fischer 
a.  Hepp,  B.  20, 1247).  Brownish-yellow  crystals. 
Yields  C,„H„(NH,,).NHPh  on  reduction.  Boiling 
dilute  H  .SO,  splits  it  up  into  aniline  and  quinone 
oxim.— B'HCl :  green  plates. 

TRI-NITROSO-PHLOROGLUCIN 
C,(NO):,(OH),.    Prejiared  by  the  action  of  KNO. 
and  HOAc  on  phloroglucin  (Benedikt,  B.  11, 
1374).    Needles,  sol.  water  and  alcohol.— KjA'"  : 
needles,  exploding  above  130°. 

Tfil-NITKOSO-PROPAHE  v.  Oxim  of  Di- 

NrrUOSO-ACKTONE. 

NITROSO-PROPIONIC  ACID  v.  Oxim  of 
Pykuvic  acid. 

NITROSO-PROPYL-ANILINE  C„H,,N.,0  i.e. 
C„H,(NO).NPrH.  [59°1.  Formed  from"  the  iso- 
meric C„H-,.NPr(NO)  and  alcoholic  HCl  (Wacker, 
A.  243,  291).  Steel-blue  needles,  v.  sol.  alcohol. 
Yields  C„H,(NH,).NPiH  on  reduction,  and 
quinone-oxim  and  NPrH.,  on  boiling  with  alkalis. 
NaNO,  and  HCl  yield  C,"H,(NO).NPr(XO)  [09°]. 

Nitroso  -  di  -  propyl  -  aniline  C^H|(NO).NPr.j. 
[42°].  Formed  from  di-propyl-aniline  (241°)  and 
HNO,  (Mandl,  M.  7,  99).  Green  trimetric  crys- 
tals, a:b:c  =  •670:1:  '277.  Yields  quinone-oxim  and 
dipropylamine  on  warming  with  potash.  HCy 
forms  C„H.,-N  O...  [140°]. 

NITROSO-PROPYL-CRESOL  C,„H,,NO,  i.e. 
C„H,MePr(NO)(OH).  Cymoquinoyie  oxim  [140°] 
is  formed  from  propyl-cresol,  KNO„,  and 
HOAc  (Mazzara,  G.  12,  167).  The  isomeric 
C„H„MePr(NO)(OH)  melts  at  107°. 

NITROSO-EESORCIN  C,H,(NO)(OH),  [4:3:1]. 
Onj-qitinoiic  oxitn.  I'ormed  fromC„Hj(OH)(ONa) 
and  amyl  nitrite  (F^^vre,  Bl.  [2]  39,  585  ;  C.  R. 
90,  790).  Golden  crystals  (containing  aq),  turn- 
ing brown  at  112°.  Its  solution  is  turned  deep 
green  by  a  ferrous  salt.  SnCl,^  reduces  it  to 
amido-resorcin.  H,0,  yields  nitroresorcin  (Ulzer, 
M.  9,  1128).— NH"^A'2aq.— KA'aq. -NaA'.— 
AgA' :  brown  needles. 

Methyl  ether  MeA'  (Aronheim,  B.  12,  30). 

Eth  III  ether  EtA'.    Yellow  Hakes. 

Di-nitroso-resorcin  C^H,(N0),(0H),[4:2:3:1]. 
Formed  by  the  action  of  nitrous  acid  on  resorcin 
(Fitz,  B.  8,  031;  Kostanecki,  B.  22,  1345). 
Yellowish  plates  (containing  aq).  Explodes  at 
115°.  Forms  coloured  lakes.  Yields  di-amido- 
resorcin  on  reduction. — NH,A'. — NaA':  dark- 
green  powder. 

NITROSO-RESORCIN  DISULPHONIC  ACID. 
The  salt  C^H,(N0)(0H)(0K)S0.,K  is  formed  by 
the  action  of  KNO._,  and  HOAc  on  potassium  re- 
sorcin disulphonic  acid  (Ulzer,  M.  9,  1127).  It 
forms  violet  crystals. 

NITROSO-SUCCINIC  ACID  CJI NO^  i.e. 
CO.JI.CH„.C(NOH).CO,H.  Obtained  "from  its 
mono-ethyl  ether,  which  is  got  by  allowing  di- 
nitroso-succino-succinic  ether  to  stand  with  water 
(Kbert,  A.  229,  65).  Crystals,  decomposing  be- 
low 120°.-CaA"4aq. 

Mono-ethyl  ether  EtHA".  [111°].— 
NH  ,EtA".  —  CaEt  A",  2aq.  —  CaC^H-NOj  2aq. — 
BaC.H.NOsaq.— Zn(E"tA"),.— AgEtA". 

An  isomeric  ether  EtHA"  [54-7°]  is  obtained 
by  the  action  of  NaOEt  on  the  osim  of  oxalacctio 
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ether  (riutti,  C.  C.  1888,  liCO;  1890,  938; 
Hantzsch,  B.  23,  11). 

Di-ethy  I  ether  FitA".  Oil.  Identical  with 
the  oxim  of  oxalacetic  ether. 

Di-nitroso-succinic  acid 
CO,H.C(NOH).C(NOH).CO,H.    [130°].  Formed 
from  carboxy-tartronic  acid  and  hydroxylamine 
(MiUler,  iS.  16,2985).    Prisms.— Ag.^"  :  explo- 
sive pp. 

NITROSOSULPHATES  and  NITROSO- 
SULPHUEIC  ACIDS  v.  Sulphates  and  Sul- 
PiiuRic  AoiD  in  vol.  iv. 

NITROSO-THIOGLYCOLLIC  ACID  . 

HS.C(NOH).CO,H.  Formed  by  boiling  nitroso- 
thiohydantoin  with  baryta-water  (Maly  a.  An- 
dreasch,  M.  1,  ICS ;  B.  13,  601).  Crystals,  v. 
sol.  ether.  Gives  a  blue  colour  with  FeClj.  De- 
composed by  boiling  water  or  alcohol  into  C0„, 
hydrogen  sulphocyanide,  and  H^O. — BaA"  aq. 

NITROSO  -  THIOHYDANTOiN  C.HjN^OS. 
Formed  from  thiohydantoin  and  HNO^  (Maly, 

B.  12,  967).    Crystalline  powder,  si.  sol.  water. 
NITROSO  -  THYMOL  v.   Oxim  of  Thyjio- 

QUINOXE. 

DI  -  NITROSO  -  TOLUENE  C„H,Me(N0)2 
[G:3:2orl].  [c.  141^].  Formed  by  oxidising  tolu- 
quinone  dioxim  with  K^FeCy^  (Nietzki,  B.  21, 
432  ;  Mehne,  B.  21,  734).  Amorphous  insoluble 
powder,  volatile  with  steam.  Gasified  on  fusion. 
Iveconverted  by  hydroxylamine  into  toluquinone 
dioxim. 

NITROSO-o-TOLUIDINE      C,Hj,N.,0  i.e. 

C,  H3Me(N0)(NH,)  [1:5:2].  [116°].  Formed  by 
heatingtoluquinone  mono-oxim  (nitroso-o-cresol, 
with  acetate  and  chloride  of  ammonium  (Mehne) 
B.  21,  731).  Small  green  needles  with  blue 
reflex.  Yields  NH,  and  nitroso-o-cresol  on 
heating  with  aqueous  NaOH.  Hydroxylamine 
yields  toluquinone  dioxim. 

Nitroso-7)i-toluidine 
C„H,Me(NO)(NH,)  [1:2:5].    [178°].    Formed  in 
like  manner  from  nitroso-^w-cresol.  Resembles 
its  isomeride  and  yields  the  same  dioxim  on  treat- 
ment with  hydroxylamine. 

a-NITRO  SO-VALERIC  ACID  is  the  Oxim  of 

rROPYL-GLYOXYLIC  ACID. 

7-Nitroso-valeric  acid 

CH3.C(N0H).CIL.CH,.C0,H.  Oxim  of  acetyl- 
jvopionic  acid.  [96°].  Formed  from  ;8-acetyl- 
propionic  acid  (levulio  acid)  and  hydroxylamine 
(Miiller,  B.  16,  1617).  Prisms.  Yields  levulio 
acid  on  treatment  with  tin  and  HCl.  H^SOj  at 
100°  forms  methyl-succinimide  (Bredt,  A.  251, 
316  ;  cf.  Rischbieth,  B.  20,  2671).— I3aA'j2aq.— 
AgA'  :  white  pp. 

Ethyl  ether  EtA'.  Oil. 

75-Di-nitroso-valeric  acid 
.CH(NOH).G(NOH).CH..CH,.CO,H.  [136°]. 
Formed  from  glyoxyl-propionic  acid  and  hy- 
droxylamine (WolH,  ^.  260,  93).   Prisms.  Con- 
verted by  cone.  H^SO.,  at  70°  into  furazyl-propi- 

:onic  acid  0<N:gH^^^jj^^Q^jj.  [85°].- 

■BaA'„3aq:  thin  needles. 

NITROSO-XYLENOL    v.   Oxim   of  Xylo- 

•QUINOXE. 

ISO-NITRO-STEARIC  ACID  C„H35(NO,,)0,. 
Formed  by  boiling  stearic  acid  (100  g.)  with 
IIOAc  (1500  c.c.)  and  HNO,  (250  g.  of  S.G.  1-48) 
-for  four  days  (Claus,  J-p:  [2j  43, 161).  Yellowish 


I  buttery  mass,  v.  sol.  ether  and  alcohol,  insol. 
j  water  and  ligroin.  Yields  stearic  acid  on  reduc- 
tion. It  is  therefore  not  a  true  nitro-  compound. 
— K  A.".— K.A"KHC03.— Na^"  :  granular  mass, 
insoi.  ether.— SrA". — CuA'.^. — CuA":  light-green. 

NITRO-STRYCHNINE  v.  Strychnine. 

NITRO-STYRENE.  The  o,  m,  and  p-  iso- 
meridesC„H,(N0,).CH:CH2,  melting  at  14°,  -5°, 
and  29°  respectively,  are  formed  by  boiling  the 
acids  C,H,(NO.,).CHBr.CH.,.CO.,H  with  aqueous 
Na.,C03  (Einhorn,  B.  16,  2213  ;  Prausnitz,  B.  17, 
597';  Easier,  B.  16,3005).  The  corresponding 
dibromides  C,H,(NO).,.CHBr.CH  J3r  melt  at  52^ 
79°,  and  73°  respectively. 

«-Nitro-styrene  C,H5.CH:CH.N02.  [58°]. 
(250°-260°).  Formed  by  heating  benzoic  alde- 
hyde with  nitro-methane  and  ZnClj  for  8  hours 
at  160°  (Priebs,  A.  225,  319).  Formed  also  by 
boiling  styrene  with  HNO,  (Simon,  A.  31,  269  ; 
BIyth  a.  Hofmann,  A.  53,  297).  Yellow  crystals, 
yielding  benzoic  acid  on  oxidation.  When 
freshly  prepared  it  is  soluble  in  NaOHAq,  but 
the  solution  slowly  decomposes,  yielding  benzoic 
aldehyde  and  resin.  Diluted  H^SOj  yields 
benzoic  aldehyde,  hydroxylamine,  and  CO. 
Cone.  HClAq  yields  hydroxylamine  and 
PhCHCl.CO.,H  [78°]. 

wo-Di-nitro-styrene  C„H,(NO,,).CH:CH(NO,). 
[107°].  Formed,  together  with  the  a^j-isomeride, 
by  nitration  of  cu-nitro-styrene  (Priebs).  Yellow 
needles  (from  alcohol). 

ojp-Di-nitro-styrene.  [199°].  Formed  as 
above,  and  also  by  the  action  of  HNO-j  and 
H.SOj  on  ^-nitro-cinnamic  acid  at  0°  (Fried- 
■  lander  a.  Mahly,  A.  229,224;  B.  16,851).  Yellow 
I  crystals,  sol.  KOHAq.  Dilute  H^SO,  decomposes 
it  into  p-nitro-benzoic  aldehyde,  hydroxylamine, 
and  CO. 

co!;i-Di-nitro-styreiie.  [122°].  Formed  from 
7!i-nitro-cinnamic  acid,  HNO,,  and  H.SO^  at  0° 
(Friedliinder  a.  Lazarus,  A.  229,  233).  "Yellowish 
plates  (from  water).  Cone.  H.^SO^  at  100°  gives 
CO  and  7)t-nitro-benzaldoxim. 

o-NITRO-STYRYL-ACROLEIN  C.iHgNO,  i.e. 
C„Hj(NO,).CH:CH.CH:CH.CHO.  [153=].  Formed 
from  o-nitro-cinnamic  aldehyde,  aldehyde,  and 
very  dilute  NaOH  (Einhorn,  B.  17,  2026).  Pale- 
yellow  ci-ystals  (from  dilute  alcohol). 

o-NITRO-STYRYL- ACRYLIC  ACID 
C  H,(NO,).CH:CH.CH:GH.CO,H.  [218°].  Formed 
from  o-nitro-cinnamic  aldehyde,  Ac^O,  and 
sodium  acetate,  and  obtained  also  by  oxidising 
C,H,(N0j).CjH^.C0.CH3  with  aqueous  NaOCl 
(Diehl  a.  Einhorn,  B.  18,  2331).  Slender  felted 
needles,  v.  sol.  hot  alcohol. 

o-NITRO-STYRYL-GLYOXYLIC  ACID 
C.,H,(NO.,).CH:CH.CO.CO,H.     [136°].  Formed 
from  o-nitro-benzoic  aldehyde,  pyruvic  acid,  and 
HClAq  (Baeyer  a.  Drewson,  B.  15,  2862).  Crys- 
tals.   Converted  by  alkalis  into  indigo. 

DI-;)i-NITRO-DI-STYRYL  KETONE.  [232°]. 
Sparingly  soluble  flakes  (Von  Miller  a.  Eohde, 

B.  22,  1838). 

o-NITRO-STYRYL      METHYL  KETONE 

C,  H,(N0,).CH:CH.C0.CH3.  [60°].  Formed,to- 
gether  with  the  p-  isomeride  [110°],  by  nitration 
of  styryl  methyl  ketone  (Baeyer  a.  Drewson,  B. 
15,  2858  ;  16,  1953).  Formed  also  by  boiling 
C,H,(N0,).CH(0H).CH,.C0.CH,  with  AcO,  or 
C  Hj(NO,,).CH:CH.CO.CH,.CO.CHj  with  dilute 
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H.  SO,  (Fischer  a.  Ku7,el,  B.  in,  :J5).  Long 
noodles,  sol.  alcohol. 

ju-NITEO-STYRYL-QUINOLINE  C„H,.,N,0, 

I.  e.  C„H^;C.H,N.CH:CII.C„H^(NO,,).  [132°]. 
Formed  by  heating  methyl-quinoline  (lepidine) 
with  ?«-nitro-benzoic  aldehyde  and  KHSO4  at 
100°  (Heymann  a.  KOnigs,  B.  21, 1429).  Needles 
(from  alcohol). 

An  isomeride  [139°]  is  formed  from  (Py.  3)- 
methyl-quinoline  and  7H-nitro-benzoic  aldehyde 
(Wallach,  B.  10,  2009  ;  Wartanian,  B.  23,  3040). 
It  gives  the  crystalline  salts  B'HCl.— B'HNOa.— 
13'C,H,(NO,)30H.— B'.tLPtCl,  l^aq. 

|)-liitro-8tyryl-quinoline.  [105°].  Formed 
from  (P(/.  3) -methyl-quinoline  and  p-nitro- 
benzoic  aldehyde  (Buiach,U.  20,  2017  ;  22,  2S5). 
Needles.  Yields  a  dibromide  C,,H,..N..O.,Br., 
[270°]  which  turns  brown  at  230°. 

NITEO-DI-STYRYL-DI-VINYL-KETONE  v. 

NlTRO-rnKNYL-IirXINYL  rilKNYL-IlUTINYL  KETONE. 

NlTRO-0-SULPHO-BENZOIC  ACID  C,H.NSO. 
i.c.  C,1L,(N0.,)(S0,H)(C0,H)  [4:2:1].  [110'']. 
Pormed  by  oxidising  nitro-toluene  sulphonic 
acid  (Hart,  Am.  1,  350  ;  Hedrick,  Am.  9,  411 ; 
Kastle,  Am.  11,  177).  White  needles  (from  hot 
water). — KHA"aq  :  long  needles. —  K,A". — BaA". 

Chloride  C.H,,(NO.,)(SO.,Cl)(CdCl).  [00^. 

Amide  C„H,(Nb,,)(SO,,NH,)(CO,,H).  [172°]. 
Formed  by  oxidising  jp-nitro-toluene  sulphonic 
amide  with  K,FeCy,.  or  alkaline  KMnO,  (Noyes, 
Am.  8,  171  ;  11,  101).  Small  granules  (from  hot 
water),  melting  at  177°  when  slowly  heated,  but 
at  172°  when  quickly  heated.  Changes  slowly 
when  kept  at   180°    into    the  anhydride 

C,H,(NO,)<::^|^->NH[209°]which  yields  thesalts 

KC.HjN  .SO,,  S.  -90  at  18-5°,  Ba(C.H3N„S0,),,  3aq, 
and  AgC.HjN.,SO,.  The  free  amic  acid  yields 
the  salts  Ba(C.H-N.,SO,).,  aq,  AgC-H,N„S06  J,aq, 
and  Ag,.C,H^N,SO„  aq. 

Nitro-?)i-suipliobenzoic  acid 
C,H,(NO,)(SO,H)(CO,,H)  [a-:3:l].    Formed  by  ni- 
trating ??j-sulphobenzoic    acid    (Limpricht  a. 
Vslar,  A.  100,  27).    Crystalline.— BaA"  3aq.— 
BaA"  liaq.— BaH.^A".^  4a<i :  radiating  prisms. 

Nitfo-^'-sulphobenzoic  acid 
C„R,(NO,)(SO,H)(C(X,H)  [2:4:1].     Formed  by 
oxidising  (2,  1,  4)-nitro-toluene  sulphonic  acid 
(Hart,.l»;.  1,  352).— KIIA". — BaA"2aq:  granules. 

Nitro-^j-sulphobenzoic  acid 
C,R,(N0,,)(S03H)(C0,H)  [3:4:1].  [131°].  Formed 
by  nitrating ^-sulphobenzoic  acid  (Hart,  Am.  1, 
342 ;  llemsen,  .4. 178,  288).  Prisms.— KHA"  l^aq. 
—  BaA"  4aq.  —  BaH^A''^  Gaq.  —  CaA"  5aq.  — 
CuA"  5aq  :  bluish-green  crystals. 

NITEO-SULPHO-TOLUic  ACID  C,H,NSO,j.e. 
C  H,Me(NO,)(SO,H)(CO,H)  [1:0:4:3].  Formed  by 
oxidation  of  nitro-5«-xylene-sulphonic  acid 
C,H.,Me..(NO..)(SO,H)  [1:3:0:4]  with  KMnO, 
(Limpricht,  i>\  18,  2191).— A'K  Uq  :  fine  white 
silky  needles. 

NITRO-SULPHYDEO-CINNAMIC  ACID 
C„H,(NO„).CH:C(SH).CO.,H.     [240°].  Formed 
from  C„H,.CH:C(SH).Cd.SCN,  nitric  acid,  and 
H.SOj  (Bondzynski,  ill.  8,  355).    Crystals  (from 
alcohol). — BaA', :  long  needles. 

NITRO-a-SULPHYDEO-CINNAMOYL  SUL- 
PHOCYANIDE  C„H,(NO,).CII:C(SH).CO.SCN. 
The  o- compound  [189°]  is  formed,  together  with 
t\\op-  derivative  [251°]  by  nitrating  sulphydro- 
cinnamoyl  sulphocyanide.    These  bodies  may 


also  be  got  from  thioglycollyl  sulphocyanMo  anil 
the  corresponding  nitro  -  benzoic  aldehyde 
(Bondzynski,  M.  8,  355).    Both  are  crystalline. 

HITEO-SULPHYDEO-METHYL-IMIDAZOLE. 
Methyl  fZcriva^iuc  C,H,Me(NO.,)SMe.  [85°J. 

Formed  from  NMe<^^|^  =^,^^i    and  dilute 

HNO,  (Wohl  a.  Marckwald,  B.  22, 1358).  Yellow 
needles,  si.  snl.  cold  water.  -B'..H..PtCl ..  [197°]. 
NITEO-SULPHYDRO  PHENYL-IMIDAZOLE. 

Methyl     derivative  C3HN,Ph(N0,)(.SMe). 

[116°].     Formed  from  NPh<;^|^-^^^>N  and 

dilute  HNO,  (Wohl  a.  Marckwald,  B.  22,  1357). 
NITEOSYL  BROMIDE  and  CHLORIDE  v. 

Nitrogen  orybromidcs  and  oxychloridcs,  under 
Nitrogen,  p.  509. 

NITRO-TEREPHTHALIC  ACID  ChH^NO,  i.c. 
C„H3(NO,,)(CO,H),[2:4:l].  [270°].  Formed  by 
nitrating  terephthalic  acid  (De  la  Kue  a.  Miiller, 
A.  121,  90  ;  Burkhardt,  B.  10, 145).  Crystalline. 
—  Ag.,A"  :  powder  (Skraup,  M.  7,  148). 

Methyl  ether  Me.,A".  [70°J.  Prisma 
(Ahrens,  B.  19,  1030). 

Amide  C,H,(NO.,)(CONH.,)...  Prisms. 

NITEO-TEREPHTHALIC  ALDEHYDE 
C„H,,(NOJ(CnO).,.    [80°].   Formed  from  tereph- 
thalic aldehyde,  KNO,,  and  H,SO,  at  110°  (Liiv/, 

A.  231,  364).  Large  needles  (by  sublimation). 
With  acetone  and  NaOH  at  00°  it  gives  the 
indigo-reaction. 

NITRO-THIENOL  C,H,,S(NO,,)(OH).  [110°]. 
Formed  by  treating  a  dilute  H,SO,  solution  of 
amido-thiophene  with  nitrous  acid  and  boiling 
for  some  time.  Colourless  needles.  .Sol.  water 
and  ether.  Dissolves  in  alkalis  with  a  yellow 
colour  (Stadler,  B.  18,  2319). 

NITRO-(a)-THIENYL-GLYOXYLIC  ACID 
C,H,(NO,)S.CO.CO,H.  [92°].  Formed  by  oxida- 
tion of  nitro-thienyl  methyl  ketone  [123°]  (Peter, 

B.  18,  541).  Crystals. 
NITEO-(a)-THIENYL    METHYL  KETONE 

C.  H,(NO,)S.CO.CH,.  Two  isonierides  [80°]  and 
[123°]  are  formed  by  nitrating  (a)-thienyl  methyl 
ketone  with  fuming  HNO,  at  -  8°  (Peter,  B.  17, 
2046;  18,  541).  They  both  yield  the  same  di- 
nitro-thienyl  methyl  ketone  [i07°]. 

m-NITEO-THIOBENZOIC  ALDEHYDE 
(C,H,(NO,).GHS)^?    A  grey  powder  formed  by 
I  passing  H,_.S  into  an  alcoholic  solution  of  7;i-nitro- 
\  benzoic  aldehyde  (Bertagnini,  4.  79, 209).  InsoL 
ordinai'v  solvents. 

NITEO-THIONYL-ANILINE 
C^H,(NO.,).N(SO).     Formed  from  nitro-aniline 
and  thionyl  chloride  (Michaelis  a.  Hiiiiime,  B. 
24,  755).    The  m-  compound  melts  at  03-5°;  the 
p-  isomeride  at  70°.    Decomposed  by  hot  water. 

NITEO-THIOPHENE  C,H,(n6,)S.  [44°]. 
(225°  cor.).  Prepared  by  passing  air  charged 
with  thiophene  vapour  through  fuming  HNO3 
(Meyer  a.  Stadler,  B.  17,  2048;  18,  533).  Pale- 
yellow  monoclinic  prisms. 

Di-nitro-thiophene  C,H.(NO,),,S.  [52°]. 
(290°).  F'ormed,  together  with  the  isomeride 
[78°],  by  further  nitration  of  nitro-thiophene 
(Meyer  a.  Stadler,  B.  17,  2648,  2779  ;  18,  530, 
1778).  Yellow  monoclinic  plates,  m.  sol.  water. 
Converted  by  repeated  steam-distillation  into 
the  isomeride  [78°].  A  drop  of  KOHAq  added 
to  the  alcoholic  solution  gives  a  splendid  red 
colour,  destroyed  by  excess  of  KOH.    Forms  the 
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double  compounds  C<H,(NO,),SCi„Ha  [50°]  and 
C,H,(NO,),SC„H,„  [1G2°]. 

Di-nitro-thiophene  [78°].  Formed  as  above. 
Yellow  needles,  volatile  with  steam. 

NITRO-THIOPHENE  SULPHONIC  ACID 
C,H,(NOJ(SO,H)S.  Formed  from  nitro-tliio- 
phene  and  fuming  H,SO,  (Stadler,  B.  18,  534). 
White  hygroscopic  crystals. — AgA'. 

Chloride.  Oil. 

Amide  C^H.,(NO.,)S(SO,NH.,).  [173°]. 

NITRO-(a)-THIOPHENIC  ACID  CsHjNSO^i.e. 
C,H,S(N02)(C02H).  [146°].  Formed  from  (a)- 
thiophenic  acid  and  cone.  HNO3  at  50°  (Romer, 

B.  20,  116).  Needles,  slowly  changed  by  water 
into  a  variety  melting  at  about  125°.  A  little 
NaOH  colours  its  alcoholic  solution  magenta. 
CuA'.,. — AgA' :  needles. 

Ethyl  ether  EtA'.  [71°]. 

KITRO-THYMOL  C,H,Me(C3H.)(N0,)(0H). 
[140°].  Formed  by  oxidation  of  nitroso-thymol 
(R.  Schiff,  B.  8,  1501;  Liebermann,  B.  10,  612). 

Di-nitro-thymol  [55°].  Formed  by  nitration 
of  thymol  or  its  sulphonic  acid  (Lallemand, 
A.  Ch.  [3]  49,  152).  Crystalline.  —  KA'.  — 
BaA'„  3aq. — CaA'j  5aq. — AgA' :  lemon-yellow  pp. 

Ethyl  ether  EtA .  [53°].  Tables  (from 
alcohol)  (Ladenburg  a.  Engelbrecht,  B.  10, 1218). 

Tri-nitro-thymol.  [111°].  Got  by  nitrating 
di-nitro-thymol.  Yields  a  methyl  ether  [92°] 
(Atcherley,  Z.  1871,  415). 

NITRO-TOLUAMIDOXIM     CsH.N.Oj  i.e. 

C,  H3Me(N0,).C(N0H)(NH,)  [4:2:1].  [lisi°]. 
Formed  by  heating  nitro-toluic  nitrile  with  alco- 
holic hydroxylamine    (Weise,  B.  22,  2430). 
Needles. — B'HCl :  white  crystalline  mass. 

o-NITRO-TOLUENE  C,H,lMe(NO,)  [1:2]. 
Mol.  w.  137.  (218°).  S.G.  1-168  (Streng,  B. 
24,  1987).  S.V.  142-3  (Lessen,  A.  254,  73). 
Formed,  together  with  the  2^-  isomeride,  by  ni- 
tration of  toluene  (G16nard  a.  Boudault,  C.  B. 
19,  505;  Hofmann  a.  Muspratt,  A.  53,  221; 
Kekul6,  Z.  [2]  3,  225 ;  Eosenstiehl,  A.  Ch.  [4] 
27,  433).  Formed  also  by  elimination  of  NHj 
from  (2,  1,  4)-nitro-p-toluidine  (Beilstein  a.  Kuhl- 
berg,  A.  155,  1 ;  158,  348).  Liquid;  solidifies  at 
— 10-5°.  After  administration  to  dogs  it  appears 
in  the  urine  as  o-nitro-benzoic  acid  and  crys- 
talline C,jH,<|N.,0,o  2iaq  ( Jaff6,  Rtiss.  Zeit.  Pharm. 
1878,  513  ;  Noyes,  Am.  5,  99).  Long  boiling 
with  alkaline  K^FeCy,.  yields  o-nitro-benzoic  acid. 
Zinc-dust  and  alcoholic  NaOH  reduce  it  to  o- 
azoxy-toluene  [59°]  (Guitermann,  B.  20,  2016). 
Its  product  of  sulphonation  differs  from  that  of 
23-nitro-toluene  in  giving  no  red  colour  when 
boiled  with  alkalis  (Eeverdin  a.  Harpe,  Bl.  [2]  50, 
44). 

w-Nitro-toluene  C„H^Me(N02)  [1:3].  [16°]. 
(-230°).  S.G.  a?  1-168.  S.V.  144-0.  Occurs  in 
small  quantity  in  crude  nitro-toluene  (Monnet, 
Eeverdin,  a.  Nolting,  B.  12,  445 ;  18, 1337).  Pre- 
pared from  0-  or  ^-toluidine  by  successive  acetyl- 
ation,  nitration,  saponification,  diazotisation,and 
boiling  with  alcohol  (Beilstein  a.  Kuhlberg,  A. 
155,  24;  158,  346;  Buchka,  B.  22,  829).  Yields 
i);-nitro-benzoic  acid  on  oxidation.  SnCI,  in 
HClAq  reduces  it  to  pure  )»-toluidine,  while  zinc- 
dust  and  HClAq  yield  chloro->«-toluidine  also. 
Boiling  with  KOH  in  MeOH  forms  (aH,Me),N  O 
[39°]. 

j3-Nitro-toluene  C^H,Me(NO.,)  [1:4].  [54°]. 
(234°)  (Streng).  S.V.S.  121-7  (Schiff,  ^.  223,  261). 


Formed,  together  with  the  0-  Isomeride, by  nitra- 
tion of  toluene.  Trinietric  crystals.  Much  less 
volatile  with  steam  than  o-nitro-toluene.  Oxi- 
dised by  boiling  alkaline  KjFeCyg  to  ^^-nitro- 
benzoic  acid  (Noyes,  B.  16,  52).  Eeduced  by  iron 
and  HClAq  to  pure  p-toluidine,  while  zinc  and 
HClAq  yield  chlorinated  toluidine.  Zinc-dust 
and  NaOH  reduce  it  to  (C„H,Me),N2  [144°],  two 
azoxy-  compounds  (C^H^Me)  JSt^O  [75°]  and  [70°] 
and  (C|jHjMe)2N2H2  [126°]  (Janovsky  a.  Eeimann, 
B.  22,  40).  CrOjCL,  followed  by  water  yields 
nitro-toluquinone  (Etard,  C.  R.  87,  989).  NaOMe 
yields  a  brownish-red  product  reduced  by  SnCL^ 
to  CJl2(C,H^NH,)2  (Bender  a.  Schultz,  B.  19, 
3237). 

CO -Nitro-toluene  C,H,.CH.(N02).  Phenyl- 
nitro-methane.  Formed  by  the  action  of  acids 
upon  the  di-sodio-derivative  of  nitro-benzylidene- 

/C(ONa)y  C(Na)NO,.C„H, 
phthalide  C^/  '^0  '        .  (Ga- 

^CO-^"^ 

briel  a.  Koppe,  B.  18,  1254  ;  19, 1145).  Liquid, 
boiling  with  decomposition  at  226°.  Eeduced  by 
tin  and  HCl  to  benzylamine.  By  heating  with 
fuming  HCl  at  150°  it  yields  benzoic  acid  and 
hydroxylamine.  Gives  a  white  crystalline  so- 
dium derivative. 

Di-nitro-toluene  C,H3Me(N02)2  [1:2:4].  Mol. 
w.  182.  [70°].  (300°).  S.V.S.  137-5  (Schiff). 
S.  (CS  .)  2-19  at  17°.  Obtained  by  nitration  of 
toluene  (Deville,  A.  44,  307  ;  Cahours,  C.  B.  24, 
555  ;  Nolting  a.  Witt,  B.  18,  1336)  and  o-  or  p- 
nitro-toluene.  Obtained  also  by  eliminating  NH, 
from  di-nitro-toluidine  [195°]  (Staedel,  A.  259l 
220).  Monoclinic  needles,  si.  sol.  cold  alcohol. 
Yields  tolylene-?«-diamine  on  reduction  (Baeyer, 

B.  7, 1638).  By  partial  reduction  with  ammonium 
sulphide  the  p-nitro-  group  is  reduced,  giving 

C,  H3Me(N0,)(NH,)  [1:2:4]  of  melting-point  [78°]. 
On  the  other  hand,  by  alcoholic  SnCl.,  (3  mols.) 
the  o-nitro-  group  is  first  reduced,  giving 
C„H3Me(NH,)(N0,)  [1:2:4]  of  melting-point  [107°] 
(Anschiitz  a.  Heusler,  B.  19,  2161). 

s-Di-nitro-toluene  C,H,Me(N0,)2  [1:3:5]. 
[93°].  Formed  by  eliminating  NH.^  from  di- 
nitro-o-toluidine  [208°]  or  di-nitro-^-toluidine 
[166°]  (Staedel,  B.  14,  901 ;  A.  217, 189;  Nevile 
a.  Winther,  C.  J.  41,  416  ;  Hiibner,  A.  222,  75). 
Yellow  needles  (from  HOAc  mixed  with  benz- 
ene), V.  sol.  benzene  and  alcohol.  Volatile  with 
steam.  Yields  di-nitro-benzoic  acid  [204°]  on 
oxidation. 

Di-nitro-toluene  C,H3Me(N0.,).,  [1:2:3].  [63']. 
Formed  by  heating  (2,  3,  1,  4)-di-nitro-toluio 
acid  with  dilute  HClAq  (Eozanski,  B.  22,  2681). 
Hair-like  needles  (from  dilute  HOAc). 

Di-nitro-toluene  C„H3Me(N02)2  [1:2:5].  [48°] 
(N.  a.  L.);  [52-5°]  (E.).  Formed  by  heating 
(1,  4,  3,  6)-di-nitro-toluic  acid  with  dilute  HClAq 
at  250°  (Eozanski,  B.  22,  2679).  Formed  also 
from  toluquinone  dioxim  and  HNO3  (Nietzki  a. 
Guitermann,  B.  21,  428).  Yellow  crystals  (from 
ligroin).  Appears  also  to  occur  among  the  pro- 
ducts of  the  nitration  of  toluene  (Limpricht,  B. 
18,  1402). 

Di-nitro-toluene  C,H3Me(N0,),  [1:2:6].  [61°]. 
Formed  by  eliminating  NH^  from  di-nitro-^- 
toluidine  [168°]  (Staedel,  A.  217,  206  ;  225,  384). 
Formed  also  by  nitration  of  toluene.  Needles 
(from  alcohol). 
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Di-nitro-toluene  C,H3Me(N0.,),  [1:3:4]  ?  [CO']. 
S.  (CS.^  2-188  at  17°.  A  product  ot  nitration  of 
wt-nitro-toluene  (Beilstein  a.  Kuhlberg).  Long 
needles  (from  CS.,). 

(o)-Tri-nitro-toluene  C„H.,Me(N0„)3  [1:2:4:6]. 
Mol.  w.  227.  [82°].  S.  (CS,_)  •386  at  17°.  Formed 
by  nitration  of  toluene  (Wilbrand,  A.  128,  178). 
Plat  needles,  v.  sol.  hot  alcohol.  Forms  with 
aniline  a  compound  C,H^Me(N0.,)3PhNH2  [84°] 
(Hepp,  .4.  215,  365). 

(/3)-Tri-nitro-toluene  C6H2Me(NO.,)3.  [112°]. 
Formed,  together  with  the  (7)-isomeride,  by  ni- 
tration of  wi-nitro-tolueno  (Hepp).  Triclinio 
prisms  (from  acetone). 

(7)-Tri-nitro-toluene  0„H.,Me(NO,).j.  [104°]. 
Formed  us  above  (Hepp).  Trimetric  plates ; 
a:6:c  = -037:1:  -672.    V.  si.  sol.  cold  alcohol. 

NITRO-TOLUENE-o-  PHOSPHONIC  ACID 
C„H,(NO,,).CHj.PO(OH),,.  Formed  by  dissolving 
toluene  cu-phosplionic  acid  in  fuming  HNO, 
(Litthauer,  B.  22,  2144).  Yellow  needles,  de- 
composing at  217°  without  melting.  The  acid 
(C,H^(NO,,).CH,),PO.OH  melts  at  212°. 

NITRO-TOLUENE  SULPHINIC  ACID 
C,H3Me(N0.,).S0.,H.     Formed  by  reduction  ot 
C„H,Me(NO",).SO!,Cl  by  sodium  amalgam  (Otto 
a.  Griiber,  A.  145,  24).    Crystalline. — NaA'  i^aq. 

Di-nitro-toluene  sulphinic  acid 
C,.H.,(CH;,)(NC),),.SO,H.   Formed  by  reduction  of 
di-nitro-toluene-sulphonic  chloride   with  zinc- 
dust  (Perl,  B.  18,  71).  V.  sol.  water  and  alcohol. 

Salts.— A'K. — A'.jBa. — A'^Pb  3aq  :  minute 
prisms. 

o-NITRO-TOLUENE  STJLPHONIC  ACID 

C,.H,,Me(NO.,)(SO,H)  [1:2:51.  Formed  from 
C„H,Me(N0,)(NH,)(S03H)  [1:2:4:5]  by  heating 
its  diazo-  derivative  with  alcohol  at  100°  (Foth, 
A.  230,  305). 

Chloride  C,R,Me(NO,)(SO,,Cl).  [50°]. 

Amide  [133-5°].    Long  needles. 

o-Nitro-toluene  sulphonic  acid 
C„H3Me(NO,,)(S03H)[l:2:4].    Formed  by  sulpho- 
nating  o-nilro-toluene  or  by  nitrating  toluene 
j)-sulphonic  acid  (Beilstein  a.  Kuhlberg,  A.  155, 
18  ;  Kngelhardt  a.  Bek,  Z.  [2]  5,  209  ;  Kornatzki, 

A.  221,  180). 

Salts.— BaA'.,2aq.  S.  (of  BaA',)  -58  at 
19-5°.— PbA'..2aq.    S.  (of  PbA',)  -77  at  18°. 

Chloride.    Oil  (Otto  a.  Griiber,  A.  145,  23). 

Amide  [128°]  (O.  a.  G.) ;  [139°]  (K.)  ;  [144°] 
(Neale,  A.  203,  73).  Yields  a  benzoyl  derivative 
C„H.,Me(NO.,).SO.,NHBz  [130°]  whence  the  salts 
C,H3Me(N0,).S0,NKBz,  Ca(C,^H,,N,SOJ,,  2aq 
and  Ba(C|,H,|N.,S05).,  may  be  prepared,  and 
whence  PCI.,  prod"uces  C,H3Me(N0,).S0,N:CClPh 
[125°]  from  which  ammonium  carbonate  forms 
C,,H,3N,S04  [123°]  (Anna  Wolkoff,  Z.  1871,422  ; 

B.  5,  141). 

p-Toluidc.    [131°].  Crystals. 
o-Nitro-toluene  sulphonic  acid 

C.  H3Me(N0,)(S03H)  [1:2:3, 5  or  6].  Formed  from 
(2, 1, 4)-nitro-toluidine  by  sulphonating  and 
eliminating  NH^  (Foth).  Its  salts  are  v.  e.  sol. 
water. 

Chloride  [50°].    Thick  prisms. 

Amide  [133°].  Needles. 

o-Nitro-toluene  sulphonic  acid 
C,H3Mc(NO.,)(SO,H)[l:2  or  0:3].  Formed  from  p- 
toluidine  sulphonic  acid  by  nitration  and  elimi- 
nation of  Nll^  (Pechmann,  A.  173,214;  Foth, 


A.  230,  308).— BaA'2  2aq  :  plates,  si.  sol.  cold 
water. 

Chloride  C„H3Me(N0.,)S0..Cl.  [.58-5°]. 

Amide  C,H3Me(N0,)S6,NH.,.  [163-5°]. 

?)i-Nitro-toluene  sulphonic  acid.  Formed  by 
sulphonating  wj-nitro-toluene  (B.  a.  K.).  — • 
BaA'./2aq.  S.  (ot  BaA',.)  1-145  at  17-5°.— 
PbA'.,  2iaq.    S.  (of  PbA'.,)  3-62  at  18°. 

^>Nitro-toluene  sulphonic  acid 
C,H3Me(NO.,)(SO,,H)[l:4:2].  [134°].  S.  210  at 
23°;  250  at  28°.  Formed  by  sulphonating 
23-nitro-toluene  (Javorsky,  Z.  1865,  222  ;  B.  a.  K. ; 
Jenssen,  A.  172,  230  ;  Hart  a.  Romsen,  B.  10, 
1046  ;  Am.  1,  349  ;  Schwanert,  A.  180,  351  ; 
Noyes,  Ain.  8,  168;  Hausser,  Bl.  [3]  3,  797). 
Trimetric  crystals  (containing  23aq).  NaOHAq 
yields  an  azoxy-  compound  reduced  by  zinc-dust 
to  di-amido-stilbene  disulphonic  acid. 

Salts. — NHjA' :  long  prisms,  not  Iccom- 
posed  by  H,SO^  at  100°.— NaA'  2aq.— KA'.  S. 
2-62  at  16°.— BaA'.,  3aq.  S.  3-34  at  18-5.— 
CaA'.,  4aq. — CaA',,aq. — CaA'.,  Caq. — PbA'.,  3aq.  S. 
(of  PbA'.,)  15-3  at  19°.— PbA'.  2aq. 

Chloride  [44°].    Tablets  (from  ether). 

^  wide  [187°].  Needles. 

Nitro-toluene  exo-sulphonic  acid 
[1:4  C,H,(N0.,).CH.,.S03H.    Formed    by  nitra- 
tion of  C.Hj.CH.Sd^H  (Mohr,  A.  221,  2i7). 

Chloride.  'Oil.  When  gently  distilled  it 
gives  SO,,  and  C„H^(N0.,).CH.,C1[1:4]  [71-5°]. 

Amide  [204°].  Prisms.  Accompanied  by 
an  isomeride  [140°-100°]. 

Nitro-toluene  disulphonic  acid 
C,.H,Me(NO.,)(SO.,H).,.  Formed  by  boiling  p. 
bromo-toluene  disulphonic  acid  with  fuming 
HNO3  (Kornatzki,  A.  221,  198).- K A".  The 
same,  or  an  isomeric  acid,  is  obtained  by  dis- 
placing Br  by  H  and  nitrating  the  product ;  it 
gives  the  salts  KA"  and  Ba;\."3a(i. 

Di-nitro-toluene  exo-sulphonic  acid 
C,.H3(N0„).,.CH„S0.,H.    Formed  from  the  acid 
C^H^(N0.")'CH„'S03H  and  a  mixture  of  H.SO, 
(2  pts.)  and  fuming  HNO3  (1  pt.)  (iMohr,  A.  221, 
225).— KA'.— BaA'2  4aq.— PbA'.,  4a(i. 

Di-nitro-toluene  sulphonic  acid 
C,jH.,Me(N0.,),S03H  [1:2:6:4].  [165°].  Formed 
by  nitrating  toluenep-sulphonic  acid  (Schwanert, 
I;.  10,  28;  ^.186,342).  Trimetric  prisms  (con- 
taining -2aq).— KA'.  S.  -52  at  14-5°.  S.  (94  p.c. 
alcohol).  -09  at  22°.— NH^A'.  S.  4-2  at  18°.— 
BaA'..4aq.  S.  3  at  17°.— CaA'.,2aq.— PbA'..  2aq. 
—PbA'.,  3aq.  S.  (of  PbA'.J  2  04  at  14-5°  (B.  a.  K., 
Z.  [21  6,  796). 

Chloride.    [125°].   Crystals  (from  ether). 

Amide.  [203'].  Lamin.T. 
(a)-NITRO-o-TOLUIC  ACID  C,H,NO,  i.e. 
C,H3Me(NO.,)(CO.Jl)[2:5:l].  [179"].  Formed, 
together  with  the  ()3)-acid,  by  nitration  of  o-toluic 
acid;  and,  together  with  the  (7)-  acid  by  oxida- 
tion of  nitro-o-xylene  with  dilute  HNO3  (.Jacob- 
sen,  B.  16,  1957 ;  17,  162).  Small  crystals,  v. 
si.  sol.  water.  Yields  amido-toluic  acid  [196°] 
and  oxy-toluic  acid  [172°].— KA'  aq. — CaA'.,2aq. 
— BaA'.,2aq  :  slender  needles. 

(i8)-Nitro-o-toluic  acid 
C,H3Me(NO.,).C02H  [2:3:1].  [145°].    Formed  as 
above.    Long  needles.    Yields  oxy-toluic  acid 
[183°].— BaA'.,2aq.— CaA'.,2aq. 

(7)-Nitro-o-toIuic  acid 
CJl3Me(N0,).C0iH  [2:4:1].    [152°].  Formed  as 
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above.  Long  needles.  Yickls  oxy-toluic  acid 
[179°]. — BaA'j  5aq  :  easily  soluble  prisms. 

(a)-Nitro-5>j-tolaic  acid 
C,H,Me(N0,).C02H  [3:6:1].  [219°].  Formed, 
together  with  a  small  quantity  of  its  (3,2,1)- 
isomeride  [182°],  by  nitration  of  r)i-toluic  acid 
(Jacobsen,  B.  14,  2353  ;  Ahrens,  Z.  18G9,  183  : 
Krausler,  Z.  186C,  370 ;  Panaotovic,  /.  pr.  [2] 
33,  04).  Monoclinic  prisms.— BaA'j  2aq. — 
CaA'o  4aq :  m.  sol.  water. 

(j3)-Nitro-?u-toluic  acid  C.H,Me(NO,)CO.,H 
[3:2:1].    [182°].    Formed  as  above  (Jacobsen). 

s-Nitro-7K-toluic  acid 
C,H.,Me(N0,,)C02H  [3:5:1].    [167°].    Formed  by 
oxidation  of  s-nitro-?H-xylene  with  KMnOj  and 
acetic  acid  (Thol,  B.  18,  360).    Silky  needles,  v. 
sol.  water. — BaA',  4aq.   S.  '308  at  15°.  Needles. 

Nitro-?)i-toluic  acid 
C,H,Me(NO,)CO,JI  [3:4:1].  [214°].  Formed  by 
oxidation  of  crude  nitro-xylene  (Beilstein  a. 
Kreusler,  A.  144,  168;  Eemsen  a.  Kuhara,  Am. 
3,  426)  and  of  nitro-isooymene  (Kelbe,  A.  221, 
161).  — NH,A'  2aq.  — MgA'„  7aq.— CaA'j  2aq.— 
BaA',  4aq:  very  soluble  needles. 

Ethyl  ether  EtA'.     [55°]  (B.  a.  K.). 

Amide.   [151°]  (B.  a.  K.]. 

JVi^riZe  C„H3Me(N0J.CN.  [80°]. 

Nitro-2'-toluic  acid 
C,H,Me(N0,)(C02H)  [4:3:1].  [190°].  Formed 
by  boiling  cymene  or  p-toluic  acid  with  fuming 
HNO3  (Noad,  A.  63,  297  ;  Fittlca,  A.  172, 
309;  Fittig,  A.  168,  251;  Ahrens,  Z.  [2]  5, 
102).  Monoclinic  prisms,  si.  sol.  cold  water. — 
BaA'2  4aq .— CaA'jSaq.— Cu  A'24aq.— Cu3A'4(OH) ,. 
— Cu,A',,(OH)  aq  (Noyes,  Am.  10,  472).— 
Pb(OH)A'.— AgA'.  The  ethers  MeA'  and  EtA' 
are  crystalline. 

Nitro-p-toluic  acid 
C,H,Me(NO,)(CO,H)  [4:2:1].    [161°].  Obtained 
by  heating  its  nitrite  with  HClAq  at  195°.  Long 
needles. — BaA'2  4aq. — BaA'^Saq  (Noyes,  Am.  10, 
472). — CaA'2  2aq.— CuA'.,  aq. — AgA' :  needles. 

Amide.    [153°].    Slender  needles. 

Nit  rile  C„H,Me(NO.,)CN.  [99°]  (G. ;  W.) ; 
[101°]  (N.).  Formed  from' (3,  1,  4)-nitro-iJ-toluid- 
ine  by  Sandmeyer's  reaction  (Glock,  B.  21,  2602; 
Weise,  B.  22,  2429  ;  Von  Niementowski,  J.  pr. 
[2]  40,  4  ;  21,  1535,  1992).  Needles  (from  alco- 
hol). Yields  on  reduction  with  tin  and  HCl 
the  compounds  (C„H,MeCy)„N.,0  [182°]  and 
C,H3Me(NH„)CN  [94°]'.  Does  not  form  an  imido- 
ether  when  treated  with  alcoholic  HCl  (Pinner, 
J3.  23,2919). 

A  nitro-toluic  acid  [218°]  was  obtained  by 
Ahrens  together  with  the  acids  [219°]  and  [190°] 
by  the  action  of  HNO3  on  crude  xylene. 

Di-nitro-o-toluic  acid 
C,H,Me(N02)X0JI  [2:5:3:1].  [200°].  Formed 
by  nitrating  o-toluic  acid  (Jacobsen  a.Wierss,  B. 
16,  1957  ;  Kacine,  A.  239,  77).  Needles.  Yields 
di-nitro-phthalic  acid  [220°]  on  oxidation.— 
BaA'2  2aq  :  v.  e.  sol.  water. 

Methyl  ether  UeA'.    [74°].  Needles. 

Di-nitro-p-toluic  acid 
C„H,Me(NO,),CO,H  [4:3:5:1].    [158°].  Formed 
by  nitrating  jj-toluic  acid  (Briickner,  B.  8, 1678). 
Plates  (from  hot  water). — KA'  2aq. — CaA'j  2aq. — 
BaA'22aq. — AgA'. 

Di-nitro-p-toluie  acid 
C,H2Me(N02),C0^  [4:2:5:1].    [188°].  Formed, 
together  with  the .  isomeride  [249°],  by  nitrating 


(2,  4,  l)-nitro-toluic  acid  (Eozansky,  B.  22, 
2070).  Radiating  needles.  Yields  (l,4,3)-di- 
nitro-toluene  on  heating  with  dilute  HCl  at 
250°.— NaA'  3aq.— BaA'„  2iaq.— CaA'., 2aq. 

Di-nitro-p-toluic  acid 
C,H,Me(NO,),CO,B  [4:2:3:1].    [249°].  Formed 
as  above  (K.).    Trimetric  prisms. — CaA'.jaq. — 
BaA'.,  4aq:  long  needles. 

NITE0-7;j-T0LUIC  ALDEHYDE  C^H^NOj  i.e. 
C„H,Me(NO,)CHO.  An  oil,  formed  as  well  as 
di-nitro-7»-toluic  aldehyde  [112°],  by  nitrating 
Hi-toluic  aldehyde  (Bornemann,  B.  17,  1473). 

NITRO-o-TOLUIDINE 
C,H3Me(NH,)(N0,)  [1:2:3].  [97°].  Obtained 
from  acetyl-o-toluidine  by  nitration  and  saponi- 
fication (Lellmann  a.  Wiirthner,  A.  228,  240), 
and  also  by  heating  its  sulphonic  acid  with  dilute 
B.BO,  at  180°  (Nietzki  a.  PoUini,  B.  23,  138). 
Prisms  (from  dilute  alcohol). 

Acetyl  derivative.    [158°].  Plates. 

Nitro-o-toluidine  C„H.,Me(NH,)(NOJ  [1:2:4]. 
[107^].  Obtained  by  nitrating  o-toluidine  (1  pt.) 
dissolved  in  H..SOj  (10  pts.)  (Nolting  a.  Collin, 
B.  17,  268)  and" by  reduction  of  (4,  2,  l)-di-nitro- 
toluene  [70-5°]  (Graeff,  A.  229,  343  ;  Limpricht, 

B.  18,  1400 ;  Anschiitz,  B.  19,  2161).  Orange 
monoclinic  prisms.  Sweet  taste. — B'.^^jSOj : 
plates,  decomposed  by  water. 

Acetyl  derivative  [151°].  Needles. 

Nitro-o-toluidine  C„H,Me(NH.,)(NO,)  [1:2:5]. 
[128°].  Obtained  from  its  acetyl  derivative 
which  is  got  by  nitrating  acetyl  o-toluidine  (Beil- 
stein a.  Euhlberg,  A.  158,  345).  Small  lemon- 
yellow  needles  (from  water). 

Acetyl  derivative  [197°].  Needles. 

Nitro-o-toluidine  C,H,,Me(NH..)(NO.,)  [1:2:6]. 
[92°].  Formed  by  reduction  of  (6^  2,  l)-di-nitro- 
toluene  (Cunerth,  A.  172,  223  ;  Ullmann,  B.  17, 
1957).  Formed  also,  together  with  the  (1,  2,  4)- 
isom-eride,  by  nitrating  o-toluidine  in  presence  of 
a  large  excess  of  H^SO^  (Green  a.  Lawson,  priv. 
com.).    Bright  yellow  slender  needles. — B'HCl. 

Acetyl  derivative  [158°].  Needles. 

Benzoyl  derivative  [167°]. 

Nitro-Hi-toluidine  C,H,Me(NH,)(NO,)  [1:3:6]. 
[134°].  Formed  from  its  acetyl  derivative,  which 
is  got  by  nitrating  acetyl-?«-toluidine  (Beilstein 
a.  Kuhlberg,  A.  158,  348).  Obtained  also  by 
heating  the  ethyl  ether  [54°]  of  nitro-cresol 
[129°]  with  NH.,Aq  at  150°  (Staedel,  A.  259, 
214).  Needles,  v.  sol.  alcohol.  Yields  tolylene- 
p-diamine  [04°]  on  reduction  (Fileti  a.  Crosa,  G. 
18,  298). 

Acetyl  derivative  [102°].  Cubes. 

Nitro-w-toluidine  C„H3Me(NH2)(NO,)[l:3:4]. 
[109°].  Formed  by  heating  the  ethyl  ether  [51°] 
of  nitro-cresol  [66°]  with  NHjAq  for  8  hours  at 
150°  (Staedel,  A.  259,  225).  Golden  plates,  m. 
sol.  alcohol. 

s-Nitro-?)i-toluidine 

C,  H3Me(NH,,)(NO,,)[l:3:5].  [98°].  Formed  from 
s-di-nitro-toluene  (Becker,  B.  15,  1138  ;  Nevile 
a.  Winther,  C.  J.  41,  416;  Staedel,  A.  217,  199). 
Needles.— B'HCl.    [56°].  Prisms. 

Benzoyl  derivative.  [177°]. 

Nitro-77i-toluidine C„H3Me(NH,)(N0,)  [1:3:2]. 
[53°].  Formed  by  reducing  (2,  3,  l)-di-nitro- 
toluene  (Limpricht,  B.  18,  1401).— B'HCl.— 
B'jH.SOj :  tables,  v.  sol.  hot  water. 

Acetyl  derivative  [136°].  Needles. 

Nitro-25-toIuidine  C,H3Me(NHJ(N0J  [1:4:3]. 
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[11G°].  Formed  from  acetyl-p-toluidine  by  nitra- 
tion and  liydrolysis  (Beilstein  a.  Kuhlborg,  A. 
155,  23;  Lorenz,  A.  172,  177  ;  Hiibner,  A.  208, 
313;  Cosack,  B.  13, 1088;  Ehrlich,  B.  15,  200'J; 
Gattermann,  B.  18,  1483  ;  Lelhnann,  A.  221,  7  ; 
Kolting,  B.  17,203).  Formed  also  by  heating  nitro- 
2)-cresol  with  NH^Aq  at  180°  (Barr,  B.  21,  1543). 
lied  monoclinic  pri.sms,  a:ii:c  =  1-358:1:1'755  ; 
)3  =  54°  51'  (Panebianco,  G.  9,  358).— B'HCL— 
B'HNOj :  crystals,  decomposed  by  water. 

Acetyl  derivative  [95°J.  Needles.  Re- 
duced by  means  of  ammonium  sulphide  at  0°  to 
jC,H3Me(NHAc)i.,N,0  [190°]  and  the  compound 

C„H,Me<j;j:^g~>0   [234°],  whenca  B'HCl, 

B'„H,PtCI„  and  B'lINO^  (Bankievitcb,  B.  22, 
1390). 

TricUloroacctyl  derivative  [55°]. 
Valeryl  derivative  [88°].    Yields  on  re- 
duction C,H3Me<;j^jj^C.C,H„  [145°]. 

Benzoyl  derivative  [143°].  Needles. 

Nitro-^)-toluidine  C,,Il,l\Ie(NH,,)(NO,)  [1:4:2]. 
[77'5°J.  Formed  by  reduction  of  (4,  2,  l)-di- 
nitro-tohicne  (B.  a.  K.)  and,  together  with  a 
small  quantity  of  the  preceding  isomeride,  by  the 
action  of  nitric  acid  on  a  solution  of  |j-toluidine 
in  H  SO,,  (Hubncr,  B.  10,  1710;  NOlting  a. 
Collin,  B.  17,  203 ;  Foth,  A.  230,  299).  Mono- 
clinic  needles.—B'HCl.  [220^].  —  B'HNO^. — 
B',H,S0,2aq:  stellate  needles.  —  B',AgN03. 
[132°].  Greenish-yellow  crystals  (Mixter,  Am. 
1,  241). 

Acetyl  derivative.  [144-5°].  Needles 
(Wallach,  A.  234,  353). 

Benzoyl  derivative  [172°].  Pale-yellow 
prisms  (Bell,  C.  N.  30,  202). 

Di-nitro-o-toluidine 
C,;H,Me(NH,,){NO,),,  [1:2:3:5].  [203°].  Formed 
from  di-nitro-o-cresol  and  its  ethers  by  the  action 
of  NH,,  (Staedel,  B.  14,  900;  .1.  217,  185,  203; 
Van  llomburgh,  R.  T.  C.  3,  398;  Barr,  i?.  21, 
1543).    Yellow  prisms  (from  xylene). 

Di-nitro-ju-toluidine 
C„H,Me(NH,;(N0,)2  [1:3:4:6].  [193°].  Formed 
from  the  ctliyl  ether  of  di-nitro-7)i-cresol  and 
NH,Aq  at  100°  (Staedel,  A.  259,  220),  and  from 
C„H,JteBr(N0,,)2  and  NH,  (Jackson,  B.  22, 1232). 
Formed  also  by  reducing  (7)-tri-nitro-tolueue 
(Ilepp,  .4.  215,  308).  Yellow  crystals,  yielding 
di-nitro-tolucne  [71°]  on  elimination  of  NH.j. 

Di  -  nitro  -p  -  toluidine  C,  H.,i\Ie(NH.)(NO.,)., 
[1:4:3:5].  [108°].  S.  (CS,) -32  at  18°.  Formed 
by  nitration  of  acetyl  or  benzoyl  p-toluidine  and 
hydrolysis  of  the  product  (Beilstein,  B.  13,  242  ; 
llubner,  .4.  222,  73).  Formed  also  by  the  action 
of  ammonia  on  the  ethers  of  di-nitro-^-cresol 
(Staedel,  A.  217,  183).  Needles,  si.  sol.  alcohol. 
Yields  chrysanisic  acid  on  oxidation. 

Acetyl  derivative  [195°].  Needles.  Y''ields 
on  reduction  an  azoxy-  compound  [236°],  an  a.-'.o- 
compound  [244°],  and  C^H^NjOa  [256°].  The 

compounds  C,H.,Me(NO,)<j^?^^GMe  [246°]  and 

C„II,Me(NHJ<;^^-^'^^0  [266°]  may  also  be 

got  by  reduction  (Bankievitcb,  B.  21,  2404). 

Triclilornaccfyl  derivative  [142°]. 
Prisms  or  needles  (Friederici,  B.  11,  1975). 

Hcnzoj/l    derivative    [180°].  Needles. 

Vol.  Hi. 


An  isomeric  body  [203°]  is  got  by  nitrating  benz- 
oyl-(2,l,4)-nitro-toluidine  (Cunerth,  .4.  172,  229). 

Di  -  nitro  -  -  toluidine  CJI.,Me(NH  J(NU..),. 
[1:4:2:0].  [168°].  Formed  from  tri-nitro-tolucne 
[82°]  and  ammonium  sulphide  (Tiemann,  B.  3, 
218  ;  Beilstein,  B.  13,  242  ;  Staedel,  A.  225,  384). 
Needles,  v.  sol.  alcohol. 

Di  -  nitro  -  toluidine  C,.H,Mo(NH,,)(NO,) ,. 
[94°].  Formed  by  heating  (;3)-tri-nitro-toluouo 
with  alcoholic  NH.j  at  100°  (Hepp).  Golden 
needles  (from  HOAc). 

Tri  -  nitro  -  m  -  toluidine  C,  HMe(NH.,)  (NO.,), 
[1:3:2:4:6].  [130°].  Formed  'by  the  action  of 
NH,  on  the  ethyl  ether  of  tri-nitro-?K-cresol 
(Noiting  a.  Sahs,  B.  15,  1864  ;  A.  Ch.  [0]  4, 128; 
Staedel,  A.  259,  222).  Small  cubes,  sol.  alkalis, 
forming  a  red  solution. 

NITI10-2J-T0LUIDINE  STJLPHONIC  ACID 
C,H,Me(NH,)(NO,)(SO,lI)[l:4:2:.-<].  S.  -1003  at 
15°.  Formed  by  sulphonating  nitro-j)-toluidinc 
(Limpricht,  B.  18,  2183  ;  Foth,  A.  230,  298).— 
KA'aq.— BaA'.,4aq.— PbA'.,3  ',aq  ? 

DI-NITRO  TOLYL-ACETIC  ACID 
C,JI,Mu(XO,),.ClL.CO,,H.    [173°].    Formed  by 
nitration  (Senkowsky,  M.  9,  850).    Yields  the 
ethers  MeA'  [41°]  and  EtA'  [08°]  crystallising 
in  needles. 

NITEO-^)-TOLYL-AMIDO-ACETIC  ACID 
[1:3:4]  C,,H,Me(NO,,).NH.CH,.CO,H.  [190°]. 
Formed  from  nitro-^J-toluidine  and  bromo-acetic 
acid  (Plochl,  B.  19,  9;  Leuckhart,  B.  20,  24). 
Prisms.  —  NH^A'.  —  BaA'o|aq. — PbA'^:  purple- 
red  needles. 

Ethyl  ether 'EUV.    [05°].  Needles. 

KITRO  -  o  -  TOLYLAMIDO  -  BENZOIC  ACID 
[3:4:1]  C,H,(NO,)(NHC;H,).CO,n.  [211°]. 
Formed  by  heating  o-toluidine  with  bromo-nitro- 
benzoic  acid  (Heidensleben,  B.2'6,  3451).  Brown 
needles. — NaA'  xaq  :  red  needles. 

Ethyl  ether  EtA'.    [106°].  Lcallets. 

?;i-Nitro-;)-to'.yl-amido-benzoic  acid 
C„H,Me.NH.C,ir,(N0,).C0J4.    [257°].  Formed 
from  |i-toluidine  and  bromo-nitro-benzoic  acid 
(SchopC,  B.  22,  3288;  H.).— NaA' :  dark-red 
needles. 

Ethyl  ether  EtA'.    [115°].  Leaflets. 
NITR0-DI-2)-T0LYL.AMINE 

NH(CJL){C.H„NO,).  [85-].  The  benzoyl 
derivative  [I67°]  is  formed,  to^jether  with 
that  of  di-nitro-di-tolyl-amine  [191°],  by  nitra- 
ting benzoyl-di-|;-tolyl-amine  (Lellmaun,  B.  15, 
831). 

Hexa-nitro-di-2>tolyl-amine 
NH(G,HMe(NO.,),),.    [258°].    Formed  from  di- 
tolyl-nitrosamine  and  fuming  HNO,  (Lehnc,  B. 
13,  1515).    Trinietric  crystals. 

NITRO. TOLYL-ISOBTJTYRIC  ACID 
[1:3:6]  C,.H,Me(NO.,).CH,.CHMe.CO,H.  [139°]. 
Formed  from  iodo-isobutyl-tolueno  and  dilute 
HNO,  (S.G.  1-12)  at  200°(Effront,B.17,2320).— 
AgA' :  colourless  plates. 

NITRO  TOLYLENE-DIAMINE  C-H„N,0.,  i.e. 
C,H,Me(NO,)(NH,),  [l:a:2:6J.  [154°].  Obtained 
from  its  acetyl  derivative  [253°],  which  is 
got  by  nitrating  di-acetyl-tolyleno-dlamine  (Tie- 
mann, B.  3,  9  ;  Ladcnburg,  B.  8,  1211).  Needles, 
with  violet  reflex.  Yields  a  di-hcnzoyl  de- 
rivative [245-]  (Ruhemann,  B.  14,  2656). 

Nitro-tolylene-diamine.  Benzoyl  deriva- 
tive C  n,Me(NOJ(NH,)(NHI3z)[l:2':5:41.  [139°]. 

a  !3 
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Formed  by  reducing  benzoyl-di-nitro-toluidine 
(Hiibner,  A.  208,  317).  Red  needles  (from  water). 

Nitro-tolylene-diamine  C,iH,Me(NO,)(NH,). 
[1:0:4:2]  ?  [132^].  Formed  by  reducing  (6,4,2,1)- 
tri-nitro-toluene  (Tiemann,  B.  3,  218).  Ecd 
prisms  (from  water). 

Tri-nitro-tolylene-diamine 
C,Me(NO.,),,(NH.,).,  [1:2:4:(5:3:5].  [222°].  Formed 
from  C„Me'(NO,)',Br.  and  alcoholic  NH^  (Palmer, 
£.  21,  3501).    Small  yellow  prisms. 

NITRO  -  TOLYLENE  -  TETRA  -  METHYL  -  DI- 
AMINE C,H,i\Ie(N(3,)(NMe,),.  [G3°].  Formed  by 
nitration  (Niementowski,  B.  20,  1888).  Prisms. 

DI-NITRO-DI-TOLYL-ETHYLENE-DIAMINE 
C,H^(NH.C,H,Me.NO,)o.  [195°].  Formed  from 
(3,l,4)-nitro-toluidine  and  ethylene  bromide. 
(Gattermann  a.  Hager,  B.  17,  779).    Red  plates. 

NIXRO-TOLYL-HYDEAZINE  SULPHONIC 
ACID  C,H,Me(NO,)(K2ll,)(S03H)  [1:2:4:5]. 

Formed  from  nitro-^J-diazo-toluene  sulplionic 
acid  and  a  cooled  solution  of  SnCl.,  (Limpricht, 
jB.  18,2194).  Tables.— BaA'„4aq  :  yellow  prisms. 

NITRO-TOLYL-METHYLENE-PHTHALIDE 
/  C=rC(NO.,).C,H, 
C  H  /    \  .    [144'].  Formed  from 

co.o 

tolyl-methylene-plithalideby  the  act  ion  of  nitrous 
.C(NO,).CH(NO,)C,H; 
acid,  the  resulting  C^Hj<^  "\ 
^CO.O 

[133°]  beinf!  boiled  with  dilute  alcohol  (Heilmann, 

B.  23,  31(53).  Needles. 

NITRO-TOLYI,  -  METHYLENE  -  PHTHALIM- 
/C=C(NO.,).C,H, 
IDINEC.h/  \  .  [15D°].  Formed 

\CO.NH 

from  tolyl-m  ethylene -plithalimidine  and  nitrous 
acid  (Heilmann,  B.  23,  31G1).  Needles  (from 
alcohol). 

NITRO-wi-TOLYL-PROPIONIC  ACID 

C,  H,Me(NO.)C,H,CO.,H.  [130°-13G°].  Formed 
from  (2,5,i)-iodo-isobutyl-toluene  and  HNO, 
(S.G.  1-25)  at  200°  Effront,  B.  17,  2327).  Needles 
(from  water). 

DI-NITRO-DI  TOLYL-PROPIONIC  ACID 
(C,-H3MeN0,),CMe.G0,H.       [129°].  Formed, 
together  with  the  tetra-nitro-  acid  [225°]  by  ni- 
trating di-tolyl-propionio   acid  (Haiss,  B.  15, 
1476).    Yellowish  crystals. 

DI-NITRO-DI-o-TOLYL-SULPHAZIDE 
C,,H|,N,0„S  i.e. 

[2:4:1]  C,K,Me(NO.,).NH.NH.SO.,.C,H,(NO,)Me 
[1:4:2]  ?    [142°].  Obtained  by  the  action  of  aVo- 
holic  SO,,  upon  nitro-o-diazo-toluene  (Limpricht, 
B.  20,  1241).    Small  yellow  prisms. 

NITRO-TOLYL-THIOCARBAMIC  ETHER 
[1:2:4]  C„R,Me(NO,).NH.CS.OEt.  [96°].  Formed 
by  boiling  with  alcohol  nitro-tolyl-tbiocarbimide, 
which  is  produced  by  the  action  of  Ac.O  on 
phenyl-nitro-tolyl-thio-urea  (Steudemann,  10, 
2337).    Needles,  v.  sol.  alcohol. 

NITRO-TOLYL-THIO-UREAS.  The  following 
compounds  have  been  prepared  by  Steuderaann 
{B.  16,  2337)  from  C .H,Me(NO,)(NH ,)  [1-2-4]  • 

NH„.CS.NH.C„H,Me(NO.',).  [176°]. 
[4:1]  C„H,Me.NH.CS.NH.C,H,Me(NO  ,).  [169°]. 
CS(NH.C,H3Me(N0,)).,.  [207°]. 

DI-NITR0-DI-2)-T0LYL-TJREA 
CO(NH.C,H„.NO,),.     [c.  233°].     Formed  from 
di-^-tolyl-guanidine,  alcohol,  and  IINO^  (S.G. 


1-4)  (A.  G.  Perkin,  C.  J.  37,  698).  Needles  (from 
xylene). 

NITRO-URACIL  v.  NlTRO-DI-OXY-PTKIMTDrS'E. 

NITRO-URAMIDO-BENZOIC   ACIDS.  The 

three  following  acids  are  obtained  by  boiling  the 
three  di-nitro-uramido-benzoic  acids  with  aqueous 
NH,  (Griess,  B.  5,  193)  :  — 
CX(N0,,)(NH.C0.NH,).C0.,H  [6:3:1].  Crystals. 
C,H,(N0.,)(NH.C0.NH,)C0,H  [4:3:1].  Needles. 
C,H,(NO,,)(NH.CO.NH.)CO'H  [2:3:1].  Plates. 
The  isomeric  C,H3(NO,)(NH.CO.NH,)COH[5:3:l] 
is  formed,  together  with  nitro-di-uramido-benzoio 
acid,  by  the  action  of  potassium  cyanate  on. 
nitro-amido-benzoic  acid  (Griess,  B.  17,  2184). 
It  yields  the  salt  BaA'._,  5aq. 

Nitro-diuramido-benzoic  acid 
(NH,,.C0),N.C,H3(N0,)C0,H  forms  crystals  (con- 
taining  2aq),  and  yields  the  salt  BaA'._.  7;.aq. 
Three  crystalline  di-nitro-5»i-uramido-beiizoio 
acids  are  got  by  nitrating  ■??i-uramido-benzoie 
acid.  A  di-nitro-p-uramido-benzoic  acid  is  formed 
by  nitrating  p-uramido-benzoic  acid. 

NITROUS  ACID  v.  Niitiogen,  p.  5G7. 

NITROUS  ETHER  v.  Ethyl  nitrite. 

NITRO-UVITIC  ACID 
C,H,Me(N0,)(C0,H),[l:.T:3:5].  [227°].  Formed, 
together  with  an  isomeride  C,,H,.N0s  ^aq  [250°] 
by  nitrating  uvitic  acid  (Bottinger,  B.  9,804; 
A.  189,171).  Prisms  (containing  2aq).—  KA"aq. 
— BaA"aq. — CaA"  3aq  :  needles,  m.  sol.  hot 
water. 

NITRO-VALERIC    ACID  CjH,(N0,).C0,H. 

I  Foi'med  by  the  action  of  nitric  acid  on  isovalerjo 
acid  and  on  di-isoamyl  ketone  (Dessaignes,  A. 
79,  374  ;  Bredt,  B.  15,  2319  ;  Brazier  a.  Gossleth, 
A.  75,  262;  Schmidt,  B.  6,  602).  Monoclinio 
tables. — AgA' :  prisms  (from  hot  water). 

DI-NITRO-VINYL-FURFURANE 
C^H,(NOj)O.CH:CH.NO,.    [144°].     Formed  by 
nitrating  vinyl-furfurane  (Priebs,  B.  18,  1362). 
Yellow  needles.    Yields  a  dibromide  [111°]. 

NITRO-VINYL-PHENOL.  Methyl  deri- 
vative  C,H,(NO,,)(CH:CH.NOJOMe  [3:1:4]. 
[163°].  Formed  from  the  methyl  derivative  of 
p-coumaric  acid  and  HNO.,  (Einhorn  a.  Grab- 
field,  A.  243, 369).  Yellow  needles  (from  alcohol). 

0-  NITRO-o-XYLENE  C,H3Me,(N0.,)  [1:2:4]. 
Mol.  w.  151.  [29°].  (258°).  S.G.  §§  1-139. 
Formed  by  nitration  of  o-xylene  (Jacobsen,  B, 
17,  160).    Long  j'ellow  prisms. 

c-Nitro-o-xylene  C  H^Me  .(NO..)  [1:2:3].  (250" 
i.V.  at  739  mm.).  S.G.  {i  1-147. '  Formed,  toge- 
ther with  the  preceding  isomeride,  by  the  action  of 
H,SO|  and  HNO^  on  o-xylene  (Nolting  a.  Forel, 
B'.  18,  26G9).  Liquid. 

c-  Nitro-w- xylene  C„H>Ie.,(NO.,)  [1:3:2]. 
(225°)  at  745  mm.  S.G.  1^  1-112.  Formed  from 
nitro-xylidine  [78°]  by  eliminating  NH,,  (Gre- 
vingk,  B.  17,  2430),  and,  together  with  the 
(l,3,4)-isomeride,  by  nitration  of  ?)i-xylene  with 
HNO.,  and  H  SO ,  at  0°  (N.  a.  ¥.).  Liquid. 

1-  Nitro-?)i-xylene  C„H3Me,(N0.,)  [1:3:4].  (244° 
cor.).  S.V.  164-5.  Formed  by  nitrating  7)i-xylene 
(Harmsen,  B.  13,1558)  or  its  dihydride  (Wallach, 
A.  258,  330),  and  by  eliminating  NH.,  from  nitro- 
xylidine  [123°]  (G.).  Liquid. 

s-Nitro-m- xylene  C  H3Me,(N0.,)  [1:3:5]. 
[75°].  (263°  i.V.)  at  739  mm.  Formed  by 
eliminating  NH,  fi'om  nitro-xylidine  [70°] 
(Wroblewsky,  A.  207,  94  ;  Bl.  [2]  34,  332  ;  ThOl, 
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J5.  18,  3G0;  NOlting  a.  Forcl,  B.  18,  2078). 
Needles,  volatile  with  steam. 

Nitro-p-xylene  C,lL,Me, (NO,)  [1:4:2].  (2.39^ 
i.V.)  at  739  mm.  S.G.  1-132.  rormed  by 
nitration  of  p-xylene  (Jaunasch,  A.  170,  55 ; 
N.  a.  P.).  Liquid. 

w-Nitro-wi-xylene  C„H,Me(CH,.NO,).  Formed 
by  the  action  of  alkalis  followed  by  HCL  on 

/C=C(NO„).C,H,Me 
C  II,<    \        *  (Ileilmann,   B.  23, 

\co.o 

3101).    Oil,  with  irritating  odour. 

Di-nitro-w-xylene  C„H,Me  (NO,),  [1:3:4:2]. 
Mol.  w.  i;iG.  [82^].  Formed,  together  with  the 
isonioridc  [93°],  by  nitrating  ))t-xylene  with  HNO3 
and  H.,SO ,  at  5°  (Grevingk,  B.  17,  2422).  Plates, 
V.  sol.  alcohol. 

Di-nitro-Di-xylene  C„H.,Me,(NO,,).,  [1:3:4:0]. 
[93'^].  Formed  by  nitrating  »i-xylene  or  its  di- 
hydride  (Luhmann,  A.  144,  274;  Fittig,  A.  148, 
5 ;  Wallach,  A.  258,  332).  Crystals  (from  alco- 
hol). 

■  Di-nitro-2)-xyIene  C„H,Me,(NO,).,  [1:4:2:3]. 
[93°].  Formed,  together  with  the  isomeride 
[124°],  by  nitrating  ^'-xylene  (Rammer,  Bl.  [2] 
9,  434  ;  Fittig,  A.  130,  307  ;  147,  17  ;  Jannasch, 
A.  171,  79  ;  Nolting,  B.  19,  144  ;  Lellmann,  A. 
228,  252).  Monoclinic  crystals.  Yields  xylylene- 
diamine  |75°]. 

Di-nitro-j<-xylene  C,H.,Me.,(NO.,).,  [1:4:2:0]. 
[124°].  Needles. 

Di-nitro-j)-xylene  C,H,,Me,,(NO.,).,  [1:4:2:5]. 
Formed  in  small  quantity  by  nitrating  ^j-xylene 
(L.).    Long  yellow  needles  (from  alcohol). 

Tri-nitro-;)j-xylene  C„HMe.,(N0.,)3  [1:3:2:4:6]. 
Mol.  w.  241.  [c.  182°].  Formed  by  nitration  of 
9)i-xylene  or  its  dihvdride  (Luhmann  ;  Grevingk  ; 
Tild'en,  G.  J.  45,  410  ;  Wallach,  A.  258,  333). 
Crystals,  insol.  hot  alcohol. 

'  Tri-nitro-2J-xylene  C^HMe  .(NO.,),  [1:4:2:3:.5]. 
[140°].  Formed  by  nitration  of  ;)-xylone  (Fittig  ; 
Nolting,  B.  19,  145).    Crystals  (from  benzene). 

NITEO  ;)t-XYLENE  PHOSPHONIC  ACID 
C,H,Me.,(N0,)r0(0H).,.  Two  acids  of  this  for- 
mula, [100°J  and  [182°],  are  formed  by  nitrating 
ni-xylene  (a)-phospbonic  acid  (Weller,  B.  20, 
1722;  21,1492).  From?«-xylene  ((3)-phosphonic 
acid  an  isomeric  acid  [107°]  is  obtained,  and 
another  isomeride  [224°]  may  be  obtained  from 
2) -xylene  phosphonic  acid. 

NITRO-»i-XYLEN£  SULPHONIC  ACID 
C,H,Mo,(NO.,)(SO,H)  [1:3:0:4].  [132°J.  Formed 
by  sulphonating  nitro-?;i-xylene  and  by  nitrating 
?u-xylene  (a)-sulphonic  acid  (Harmsen,  B.  13, 
1558  ;  Limpricht,  B.  18,  2191 ;  Glaus  a.  Schmidt, 
L'.  19,  1418).  Crystals.  NaA' aq.— NaA' 2aq.— 
K.V.— NH,A'.— Ba.\',3.iaq.— CaA'..Caq.  S.  6-35 
at  18°.— MgA'.,  9aq'.— CuA',  Oaq.— PbA'.  4aq.— 
Ag.'^'  aq. 

Amide  [179°]  (L.) ;  [187°]  (C.  a.  S.). 

Chloride  [98°j  (L.). 

Nitro-m-xylene  sulphonic  acid 
C,H,Me._(NOJ(SO,H)  [1:3:5:4].  [100°].  Formed, 
with  the  preceding  and  succeeding  acid,  by 
nitrating  (l,3,4)-xylene  sulphonic  acid  (C.  a.  S.). 
I'lates.— KA'.— NaA'aq.— BaA'ol.laq.— CaA'.,Oaq. 
— I'bA'.^aq. — CuA'.,  Oaq. — AgA'aq:  needles,  v. 
Bol.  water. 

^  ?nidfi  [108°].  Needles. 

Chloride  [97°]. 


Nitro-?«-xylene  sulphonic  acid 
C,H,Me,(NO,)SO,,H  [l::i:2:4].     [144°].  Formed 
as  above  (C.  a.  S.).    Plates  (containing  aq).— 
KA'  ,',aq.  —  NaA'  aq.  — BaA'„.  -  CaA'.. — PbA'..  - 
CuA'.,  2aq.— AgA'  r^aq. 

Chloride  [90°].  Needles. 

Amide  [172°].  Needles. 

Di-nitro-xylene  sulphonic  acid 
C„HMe,(NO._,),SO,H  [1:3:0:5:4].    [70°].  Formed, 
as  well  as  the  following  isomeride,  by  nitrating 
7)i-xylene  sulphonic  acid  (Claus  a.  Schmidt,  B. 
19,  i425).    Plates.— K A'.- NaA' aii.-BaA'.,:!,aq. 

—  BaA',,2i,aq.  —  CaA'.,5aq.  —  PbA'.,4^aq." — 
CuA'.,  4aq  :  pale-green  plates. 

Chloride  [118°].  Crystals. 

Amide  [158°J.  Needles. 

Di-nitro-xylene  sulphonic  acid 
C,HMe,,(N0..).,SO.,H  [1:3:0:2:4].     Needles  (con- 
taining"2aq)  (Limpricht,  B.  18,  2192  ;  C.  a.  S.). 

—  NaA'  aq.  —  KA'.  —  BaA',^  3aq.  —  CaA'j  S^aq.  — 
CuA'.,  2  ';aq. — PbA'., 3,5aq  :  prisms. 

Chloride  [123°].  Prisms. 

Amide  [193°].  Prisms. 

NITRO  -  m  -  XYLENOL  C„H,NO.,  i.e. 
C,H,,Me.,(NO.,)(OH)  [l:3:x-:4].  [G8-5°].  Formed 
by  nitrating  ))j-xylenol  (Lako,  A.  182,  32). 
Needles. — KA'  3aq  :  dark-red  plates. 

Nitro-)/f-xylenol  C,H,Me,(NO,)(OH).  [95°]. 
Formed  by  the  action  of  nitrous  acid  on  the 
nitro-xylidine  obtained  by  partial  reduction  of 
di-nitro-7)i-xylene  (Pfaff,  B.  10,  GIG,  1130). 
Needles. — KA'2aq  :  red  crystals. 

Methyl  ether  MeA'.    [57°].  Needles. 

(a)-Nitro-^)-xylenol 
C,.H,Me,,(NO.,)(OPI)  [1:4:0:.3].  [115°]  (0.) ;  [122°] 
(G.  a.  S.).  Formed  by  oxidising  nitroso-jj-xyle- 
nol  (the  oxim  of  phlorone)  with  alkaline  K-iFeCy^ 
(Oliver!,  G.  12,  102;  Goldschmidt  a.  Schmid,  ii. 
18,  509).    Needles,  sol.  hot  water. 

(0)-Nitro-p-xylenol  C,H.,l\Ic  ,(NO,)(OH). 
(23G°).  Formed  by  nitrating  ^j-xylcnol  (0.). 
Oil. — BaA'._, :  purple  scales. 

(7)-Nitro-p-xylenol.  [89°].  Formed  by  heat- 
ing ^j-xylenol  sulphonic  acid  with  fuming  HNO3 
(0.).  Light-yellow  scales. — KA' aq.— BaA'^  aq  : 
light-yellow  scales. 

Nitro-^-xylenol  C„H,,Me,(NO.,)(OII)  [1:4:3:5]. 
[91°].  Formed  by  the  action  of  nitrous  acid  on 
the  corresponding  nitro-xylidine  (Von  Kosta- 
necki,  B.  19,  2320).  Buff-coloured  plates; 
perhaps  identical  with  the  preceding  isomeride. 

Nitro-2>xylenol.    Etliyl  ether 
C,H,Me.,(NO.,)(OEt).    [85°].    Formed  from  p- 
xylidine  by  nitration  and  treatment  with  nitrous 
acid  (Nolting,  Witt,  a.  Forel,  B.  18,  2007). 

Di-nitro-o-xylenol 
C,.HMe.,(NO.,).,(OH)[l:2:3:5:4].    [128°].  Formed 
as  a  by-product  by  nitrating  o-xylene  (Nolting 
a.  Pick,  B.  21,  3158).  Obtained  also  from  (1, 2, 4)- 
xylidine.    Needles,  si.  sol.  cold  water. 

Di-nitro-o-xylenol 
C6HMe.,(X0.,),(0H)  [1:2:3:4:6].    [82°].  Obtained 
by  nitrating  and  diazotising  (1,  2,  8)-xylidine  (N. 
a.  P.).  Orange-yellow  needles,  m.  sol.  water. 

Di-nitro-;)-xylenol  [121°].  Formed  from  p- 
xylenol,  H.,SO„  and  HNO3  (Kostanecki,  B.  19, 
2321).    Yellow  plates  (from  water). 

NIIE0-7«-XYLEN0L  SULPHONIC  ACID 
C„HMe.,(NO.,)(OH)(SO,H)[l:3:.r:0:4].  Formed 
from  nitro-xylidine  sulphonic  acid  by  the  diazo- 
reaction  (Limpricht  a.  Sartig,  B.  18,  2190;  A. 
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230,  340).— BaA'.,3aq.— PbA'o3aq.  Thectlajl 
derivative  forms  C,HMe,(N02)(0Et)(S0,K)  aq, 
crystallising  in  plates. 

NITRO  -  VI  -  XYLIDINE  CgH.oN.A  i.e. 
C„H„Me,(NO,)(NH,)  [1:3:5:-1].  [76°].  Formed 
from  acetyl-m-xylidine  by  nitration  and  saponi- 
iication  {Wroblewsky,  A.  207,  91  ;  Nolting  a. 
I'orel,  B.  18.  2G77).    Orange  needles. 

Acetyl  derivative.    [173^].  Needles. 

Nitro-77i-xylidine 
C,H,Me,(NO,)(NH,)  [1:3:6:4].  [123°].  Formed 
by  reduction  of  di-nitro-7ra-xylene  (Fittig,  ^.  147, 
18;  Wallach,  ^.258,  332)  and  by  nitration  of 
(l,3,4)-m-xylidine  (1  pt.)  dissolved  in  II^SO^ 
(10  pts.)  (Nolting  a.  Collin,  B.  17,  265).  Orange 

needles.— B'HC1.—B',H  S0,.-B',HA04- 

Acetyl  derivative.  [160°]. 

Diacetyl  derivative.  [116°]. 

Nitro-s-7ii-xylidine 
C,H,Me,(NO,,)(NH,,)  [1:3:4:5].  [54°].  Formed  by 
nitration  of  s-7«-xylidine  dissolved  in  10  pts.  of 
cone.  H.SOj  (Nolting  a.  Forel,  B.  18,  2679). 
Yellow  needles.    Volatile  with  steam. 

Nitro-TO-xylidine 
C„H2(CH;,),(N0,)(NH,)  [1:3:2:4]  or  [1:3:4:2].  [78°]. 
Formed  by  reduction  of  di-nitro-7u-xylene  [82°] 
with  alcoholic  ammonium  sulphide  (Grevingk, 
B.  17;  2425).    Yellow  needles,  sol.  hot  water. 

Acetyl  derivative.  [149°].  White 
needles. 

Hitro-|>xylidineC„H_Me,(NO,)(NHj,)[l:4:5:2]. 
[142°].  Formed  by  nitration  of  acetyl-p-xylidine 
and  saponification,  or  by  nitration  of  p-xylidine 
dissolved  in  cone.  H,SOj  (Nolting,  Witt,  a.  Forel, 

B.  18,  2666).  Formed  also  by  reducing  di-nitro- 
p-xylene  (Kostanecki,  B.  19,  2318).  Brownish- 
yellow  crystals.  On  reduction  it  gives  the  para- 
diamine  [147°]. 

Acetyl  derivative.    [166°].  Needles. 

Nitro-^-xylidineC„H  Me,(NO,,)(NH,)[l:4:3:5]. 
[96°].  Formed  by  reduction  of  di-nitro-^j-xylene 
[123°]  (Fittig,  A.  147,  22 ;  Kostanecki,  B.  19, 
2320).    Needles  (from  alcohol). 

Acetyl  derivative.    [180°].  Needles. 

Di-nitro-p-xylidine 

C,  HMe,(NO,),(NH,,)  [1:4:3:5:2].  [203°].  Formed 
from  tri-nitro-|)-xylone  and  alcoholic  NH,  (Nolt- 
ing, B.  19,  145).    Needles  (from  HOAc). 

Di-nitro-xylidine  [192°].  Formed  by  reduc- 
tion of  tri-nitro-xylene  (Bussenius  a.  Eisenstuck, 
A.  113,  165;  Beilstein,  A.  133,  45).  Yellow 
needles. 

NITRO-XYIIDINE  STJLPHONIC  ACID 

C,,HMe.(NO,)(NH,)SO,H[l:3:a':6:4].  S.  -0818  at 
8°.  Formed  by  nitrating  xylidine  sulphonic 
acid  (Limpricht  a.  Sartig.  B.  18,  2189  ;  A.  230, 
338).  Needles.  —  KA'  l^aq.  —  BaA',  liaq.  — 
PbA'.,  aq :  yellow  silky  needles. 

NITR0-XYLYLENE-DIAMINEC,H,,N,O„t.c. 
C,HMe,(NO,)(NH,),.  [215°].  Formed  by  reduc'ing 
tri-nitro-7»-xylene  (Bussenius  a.  Eisenstuck,  A. 
113,  159;  Fittig,  A.  148,  6;  Wallach,  A.  258, 
333).  Red  prisms.  With  EtI  at  105°  it  yields 
crystalline  C,HMe.,(NO..)(NEt„)(NHEt).— B"HC1. 
— B"H  CL.  —  B"H ,PtCl„  3aq."-  B"H„SO,  2aq.— 
B"(H.,SO,).,  2aq.— B"..H.,SO^. 

NITRYL  CHLORIDE  v.  Nitrogen  oxychlor- 
ides,  under  Nitrogen,  p.  570. 

NOBLE  METALS.  The  elements  Gold,  Ru- 
thenium, Rhodium,  Palladium,  Iridmm,  Os- 
mium, and  Platinum  are  sometimes  classed 


together  as  the  noble  metals.  The  application 
of  the  term  noble  to  metals  is  a  survival  of  the 
alchemical  notion  of  a  close  connexion  between 
physical  and  moral  properties.  Gold  was  regarded 
by  the  alchemists  as  the  purest  metal,  as  that 
which  most  nearly  approached  their  ideal  ele- 
ment. As  gold  did  not  change  when  heated  in  air, 
and  did  not  dissolve  in  any  single  acid,  these  two 
properties  came  to  be  looked  on  as  character- 
istic ;  and  when  these  properties  were  found  to 
belong  also  to  certain  other  metals  these  other 
metals  were  placed  in  the  same  class  as  gold. 
Silver  dissolves  in  nitric  acid,  but  it  does  not 
change  by  heating  in  air ;  hence  Ag  was  often 
classed  with  Au  as  a  noble  metal.  The  term 
noble  is  applied  in  this  article  to  the  seven  metals 
named  above,  as  a  convenient  form  of  expressing 
the  fact  that  these  metals  have  many  properties 
in  common.  The  seven  metals  are  all  found  un- 
combined  in  nature  ;  they  are  all  very  lustrous, 
heavy,  generally  ductile  and  malleable,  hard 
(except  Au) ;  some  are  not  oxidised  by  heating 
in  air,  others  combine  with  0  at  high  tempe- 
ratures. 

Au  has  been  known  from  prehistoric  times. 
Pt  was  discovered  about  1750  ;  and  the  other  Pt 
metals  from  1803  to  1845.  The  name  platinum 
is  said  to  be  derived  from  plalina  del  Pinto 
(platina  =  diminutive  of  p?a^a  =  silver),  a  name 
by  which  the  natural  alloy  of  the  metal  was 
known  in  New  Granada,  from  whence  it  was 
first  obtained.  The  names  palladium  and  rho- 
dium were  given  by  Wollaston,  who  separated 
these  metals  from  Pt  ore,  in  1803,  the  first  sug- 
gested by  the  planet  Pallas  discovered  about 
that  time,  and  the  second  from  pd5ov  =  a  rose,  in 
allusion  to  the  colour  of  solutions  of  the  salts  of 
the  metal.  Tennant  discovered  two  other  metals 
in  Pt  ore,  in  1803  ;  he  called  one  iridium,  be- 
cause of  its  many-coloured  salts  (?pis  =  the  rain- 
bow), and  the  other  osmium,  because  of  the 
peculiar  smell  of  its  volatile  oxide  {oa-fifi  =  a 
smell).  In  1845,  Claus  separated  a  sixth  metal 
from  Pt  ore  from  the  Ural,  and  called  it  ruthe- 
nium, in  allusion  to  Russia. 

Ru,  Eh,  Pd  ;  and  Ir,  Os,  Pt,  form  the  second 
and  third  sections  or  families  of  Group  VIII.  in 
the  periodic  classification  of  the  elements  ;  the 
first  family  of  this  group  is  composed  of  Fe,  Ni, 
and  Co.  Au  belongs  to  Group  I. ;  it  is  a  mem- 
ber of  the  family  Cu,  Ag,  Au.  As  Cu  follows 
immediately  after  Fe,  Ni,  Co  in  the  long  period 
beginning  with  K  and  ending  with  Br,  and  as 
Ag  follows  Ru,  Rh,  Pd,  in  the  long  period  Rb  to 
I,  so  Au  is  placed  in  immediate  succession  to 
Os,  Ir,  Pt  in  the  long  period  which,  when  it  is 
complete,  will  begin  with  an  alkali  metal  re- 
sembling Cs  and  end  with  a  halogen  more  or  less 
like  I.  Looking  at  the  position  of  Au  in  the 
periodic  scheme  of  classification  (v.  Table,  p.  204, 
vol.  ii.)  one  may  say  that  the  relations  of  this 
element  to  Os,  Ir,  and  Pt  will  be  found  very  simi- 
lar to  the  relations  of  Ag  to  Ru,  llh,  and  Pd,  and 
also  to  the  relations  of  Cu  to  Fe,  Ni,  and  Co. 

The  table  on  page  629  presents  some  of  the 
important  properties  of  the  metals  Eu,  Eh,  and 
Pd. 

These  three  metals  form  oxides  MO  and  MO.j ; 
Eu  and  Rh  also  form  M.^0., ;  Ru  forms  a  volatile 
oxide  EuO, ;  Rh  forms  EhO,, ;  and  Pd.,0  is 
known.    The  oxides  MO  are  basic,  forming  salts 
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The  metals  Rh,  Ru,  and  Pd,  occnr  in  small  (jnantitics  in  many  Pt  ores;  tlicy 
are  usually  separated  in  the  form  2N1I,C1.MC1,;  on  strouj^ly  heating  these 
double  chlorides,  the  metals  remain. 


White,  lustrous,  hard, 
brittle,  crystalline;  less 
ductile  and  malleable 
than  Pd ;  fuses  in  0-H 
flame. 

Oxidised  by  heating  pow- 
dered metal  in  air  ;  also 
by  heating  with  KOH  or 
K,CO„  forming  K,EuOj 
which  is  sol.  water. 
Combines  with  CI  at  red 
heat ;  dissolves  very 
slo->vly  in  a2ua  regia. 


Greyish-white,  very  hard, 
malleable,  not  very  duc- 
tile; may  be  fused  in 
0-H  flame,  and  is  thus 
obtained  in  crystals. 

Oxidised  at  red  heat, 
when  in  powder ;  com- 
bines with  CI  at  red 
heat ;  unacted  on  by  any 
acid ;  but  when  alloyed 
with  Pb,  Cu,  Ac,  dis- 
solves in  aqua  regia. 
Fused  with  KHSO,,  forms 
a  soluble  Rh-K  sulphate. 
Absorbs  H  rapidly.  When 
in  very  fine  pov.-der,  de- 
composes H.;CO.,  to  H 
and  CO..,  and  C.^„0  to 
H  and  C,H,0. 


White,  hard,  lustrous ; 
ductile  and  malleable  ; 
most  fusible  of  the  Pt 
metals.  Crystallises  in 
octahedial  and  also  in 
hexagonal  forms. 

Oxidises  superficially  at 
moderate  temp. ;  at 
higher  temps,  tlie  oxide 
is  reduced.  Absorbs  II 
rapidly,  probably  form- 
ing a  definite  compound. 
Dissolves  in  hot  cone. 
IlClAq  or  H,SO,  ;  also 
sol.  HNOj  and  agua  regia. 


MX(X-SO,  etc.).  Ru.,0,,  and  Bh.,0.,  are  also 
basic  ;  the  corresponding  salts  are  M.^3X.  A  few 
salts  corresponding  with  lluO^havobeen  isolated, 
but  none  derivable  from  llhO^,  or  PdO.^  has  been 
prepared.  RhO.,  has  not  yet  been  proved  to  be 
basic.  RuO.,  is  not  known,  but  a  few  salts 
{riitJicnalcs)  have  been  isolated  in  which  RuO., 
forms  the  negative  radicle,  c-f/.  K.,RuO,.  An  acid 
HlUiO,  is  known  ;  the  K  salt  (KRiiO,)  is  said  to 
be  isomorphous  with  KCIO4  and  KMnO,.  RuOj 
is  a  solid  melting  at  c.  26"^ ;  it  is  very  volatile; 
easily  reduced  to  lower  oxides ;  explodes  at 
c.  1 08°  giving  RuO,  and  0  ;  with  KOHAq  it  forms 
K.dluOj.  The  chlorides  generally  correspond  with 
the  oxides  MO,  M._,0„  and  iNIO-^;  the  chlorides 
form  double  chlorides  with  more  positive  chlor- 
ides ;  the  salts  5101^.2X01  are  best  regarded  as 
suits  of  the  acids  H.,MC1„  (e.g.  K.,PdCl,,  and 
(NH,),RuCl„).  Ihc  cyanides  MCy,  form  double 
salts;  an  acid  HiRuCyfiis  known.  sulphides 
generally  correspond  with  the  oxides  MO,  M.,03, 
and  MO., ;  PdS,  forms  thio-  salts,  Na  .PdS.,,  &c. ; 
llh.S,  dissolves  in  alkali  sulphides  :  the  sulph- 
ides M.jS,  and  MS.,  are  therefore  more  or  less 
acidic.  The  three  metals  form  many  n);n«07i!acaZ 
compounds,  which  are  best  regarded  as  salts  of 
various  radicles  obtained  by  replacing  H  in  two 
or  more  NH,  molecules  by  Ru,  Rh,  or  Pd. 

In  the  table  on  page  030  are  presented  some 
of  the  moTe  important  properties  of  the  metals 
Os,  Ir,  Pt,  and  Au. 


Au  differs  considerably  in  its  chemical  pro- 
perties from  Os,  Ir,  and  Pt.  The  oxides  of  Os, 
Ir,  and  Pt  are  MO  and  MO., ;  M.,0.„  represented 
by  Os,0.,  and  lr.,0, ;  OsO^.  "Very  few  salts  of  Os 
have  been  prepared  as  yet ;  OsO  and  Os.O;,  are 
probably  basic.  OsO^  is  not  known,  but  osmates, 
c.jr.  K.^OsO,,,  have  been  isolated.  OsO,  is  solid, 
with  low  melting  and  boiling  points ;  it  is 
slowly  soluble  in  water,  seems  to  form  very  un- 
stable salts  with  alkalis,  but  does  not  decompose 
carbonates.  Os  forms  a  peculiar  acid  H.,N.,0s,0j; 
perhaps  H0.0s0.,.N:N.0s0.,.0I-l ;  it  also"  forms 
auimoniacal  bases,  in  which  OsO  seems  to  re- 
place Ho  in  N._.Hs,  and  OsO.,  to  re^jlace  H,  in 
N|H|5.  The  acid  HjOsCy^  is  known.  Very  few 
salts  of  Ir  are  known ;  Ir.^Oj  is  basic.  The 
chloride  IrCl,,  corresponding  to  IrO.^,  is  known; 
and  also  such  salts  as  IrO.SO.,,  in  wliich  an  acid 
radicle  seems  to  replace  0  in  IrO.^.  Some 
iridates  have  been  obtained,  e.g.  K.,0.21rO,. 
The  acid  H  JrCy,.,  and  salts  of  this  acid,  exist. 
Some  ammoniacal  bases  are  known,  in  which 
Ir  seems  to  replace  H.,  of  N._.H„.  A  few  salts 
corresponding  with  PtO  are  known,  but  they 
have  been  but  little  studied  ;  PtO..,  forms  salts 
such  as  Pt(SO,).j.  PtO,,  also  combines  with  some 
positive  oxides  to  form  salts  .rPt0...7/R0,  e.g. 
oPtO,,.Na;0.  PtO.,  also  combines  with  acidic 
and  basic  oxides  to  form  complex  salts,  e.g. 
PtO.,.10MoO3(orl0WOj).4Na,O..rH_O.  A  very 
large  number  of  salts  of  complex  ammoniacal 
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Atomic  weigld 
Spec,  gravity 

Melting-points 
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Spec,  heats 
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Physical 

properties 


Chemical 

properties 


IlllDIUlI 


Platinum 


Gold 


190-3  192-5  194-3  197 

The  only  compound  of  these  elements  which  has  been  gasified  is  OsO,.  The 
S.H.  of  each  has  been  determined 'directly.  Molecular  weights  are  unknown. 

22-5  22-4 


8-5 

Infusible  at 
white  heiit. 

-0311 


full 


8-6 
1900° 
-0326 


21-4 
9 

1800° 
-0324 


The  three  metals  Os,  Ir,  and  Pt,  occur  in  small  quantities, 
associated  (?  alloyed)  with  each  other,  and .  frequently 
with  Ru,  Eh,  and  Pd.  They  are  usually  separated  as 
2NH,C1.MC1|,  and  are  obtained  by  strongly  heating  these 
compounds. 


White,  with  tinge 
of  blue ;  vei'y  hard ; 
crystalline ; 
brittle ;  also  a 
black,  amorphous, 
jiowder.  Os  does 
not  melt  at  the 
highest  temp,  of 
the  0-H  flame  ;  it 
is  the  heaviest 
substance  known. 

Oxidised  readily,  to 
OsOj,  by  heating 
finely  powdered 
metal  in  air;  also 
oxidised  byHNO,, 
when  in  fine 
powder.  Oxidised 
by  fusion  with 
KOH  or  KNO3. 
Combines  directly 
with  CI. 


White ;  lustrous ; 
hard  ;  crystalline ; 
brittle,  but  fairly 
malleable  at  red 
heat ;  also  a  hard 
black  powder. 
Melts  in  0-H 
flame. 


When  finely  di- 
vided, oxidises 
slowly  when 
heated  in  air,  and 
dissolves  in  agm 
rcgia ;  in  compact 
form  is  insol.  in 
all  acids.  Oxidised 
by  fusion  with 
KOH  and  KNO,. 
Combines  directly 
with  CI. 


Silver- white ;  very 
lustrous ;  fairly 
hard ;  very  malle- 
able and  ductile; 
expands  by  heat 
less  than  any 
other  metal.  Melts 
in  O-H  flame. 


Not  oxidised  by 
heating  in  air  or 
0,  but  by  fusion 
with  KOH.  Dis- 
solves in  aqua 
regia.  Combines 
directly  with  CI. 
Absorbs  H  rapidly, 
and  gives  it  off 
again  at  red  heat. 


19-5 

10-1 

1200° 
-0324 

Occursnative,  gene- 
rally alloyed  with 
Ag.  Prepared  by 
removing  earthy 
impurities  ;  or  by 
crushing  aurifer- 
ous quartz,  form- 
ing an  amalgam 
of  Au  and  Hg,  and 
removing  Hg  by 
heat;  sometimes 
by  smelting,  or  by 
treatment  with  CI 
d-c. 

Very  lustrous, 
yellow  metal ; 
crystallises  in 
octahedra;  good 
conductor  of  heat 
and  electricity ; 
most  malleable  of 
all  metals ;  very 
ductile.  Also 
obtained  as  a 
lustreless,  brown- 
yellow,  powder. 

Not  oxidised  by 
heating  in  air. 
Dissolves  in  aqua 
regia.  Combines 
directly  with  CI, 
Br,  and  I.  Com- 
pounds are  easily 
decomposed,  yield- 
ing Au. 


bases,  containing  Pt,  are  known.  Pt  is  rather 
remarkable  for  the  number  of  compounds  which 
it  forms  with  H  and  acidic  radicles ;  these  com- 
pounds are  acids,  and  corresponding  with  each 
is  a  series  of  salts  ;  the  acids  in  question  are 
HPtCl,,  R.PtCl„,  H.,PtI„;  H,Pt(NO.,),Cl„, 
H,Pt(NO,)^;  H.PtCy,,  H,PtCy,CL,  H„Pt(SCN);; 
H,Pt^S,  (salts  of  HjPt,S„  exist).  '  " 

Au  forms  three  oxides,  Au.,0,  AuO,  and 
Au^Oj ;  Au.,0  is  slightly  sol.  cold  water ;  a  few 
salts  corresponding  with  Au^O^  are  known,  e.g. 
Au(N03)3 ;  AuSO,,  corresponds  with  AuO.  Au.,03 
forms  aurates,  e.g.  IvAuO,,  by  reacting  with 
alkalis.  The  sulphides,  Au.,S  and  AuS,  form 
thio-  salts  with  the  alkali  sulphides,  e.g.  NaAuS  ; 


but  these  thio-  salts  have  been  examined  very 
slightly.  The  chlorides  are  AuCl  and  AUCI3 ; 
the  acids  HAuCl,,,  HAuBr,,  and  HAuCyj,  and 
salts  of  the  form  M'AuI,,  are  known.  The 
compounds  of  Au  are  easily  decomposed  with 
separation  of  Au. 

The  Pt  metals  fall  into  two  families  :  (1)  Eu, 
Kh,  Pd,  and  (2)  Os,  Ir,  Pt.  The  elements,  as  a 
group,  possess  the  jjhysical  chai-acters  of  metals 
very  distinctly  marked ;  but  the  existence  of 
acidic  oxides  and  sulphides  points  to  the  non- 
metallic  nature  of  these  elements.  Au  is  physi» 
cally  more  metallic,  and  chemically  more  non- 
metallic,  than  any  of  the  other  noble  metals. 
For  the  relations  of  Au  to  Cu  and  Ag,  and 
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thfi  rolat'ong  o  this  family  to  the  members  of 
Group  VIII.  (Fe,  Ni,  Co,  Ku,  llh,  Pd,  Os,  Ir,  I't), 
and  also  to  the  other  members  of  Group  I.  (Li, 
Na,  K,  lib,  Cs),  V.  Copper  group  op  elumknts, 
vol.  ii.  p.  250;  V.  also  Iron  guoitp  of  elivMicnts, 
this  vol.  p.  G5.  For  details  about  the  individual 
noble  metals,  v.  Gold,  vol.  ii.  p.  GI7  ;  Iridium, 
this  vol.  p.  46  ;  Osmium,  Palladium,  in  this  vol.; 
Platinum,  Biiodidm,  aud  IIuthenium  in  vol.  iv. 

M.  M.  P.  M. 
NOMENCLATURE.  The  nomenclature  of 
cheniislry  is  based  on  the  system  introduced  by 
Lavoisier,  De  Morveau,  Berthollet,  and  Do  Four- 
croy  in  1787.  The  leading  principles  laid  down 
by  the  French  chemists  were  (1)  that  every  sub- 
stance is  to  be  regarded  as  an  element  until  it 
is  proved  to  be  otherwise  ;  (2)  that  the  name  of 
a  compound  is  to  exhibit  the  elements,  and  as 
far  as  possible  the  relative  proportions  of  the 
elements,  of  which  it  is  composed.  The  names 
given  to  elements  are  not  based  on  any  uniform 
principle;  some  are  known  by  the  names  given 
them  for  centuries  ;  more  recently  discovered 
elements  are  named,  sometimes  from  the  names 
of  compounds  of  them  well  known  before  the 
elements  were  discovered,  sometimes  from  the 
localities  where  the  material  was  found  from 
which  the  element  was  prepared  for  the  first 
time,  sometimes  from  a  characteristic  property 
of  the  element,  sometimes  from  fanciful  con- 
siderations, and  sometimes  to  express  the  pride 
of  the  discoverer  in  his  own  nationality.  To  all 
more  recently  discovered  metals  have  been  given 
names  ending  in  um.  Binary  compounds  are 
designated  by  names  ending  in  idc,  this  termina- 
tion being  applied  to  the  name  of  the  more 
negative  element ;  thus  all  binary  compounds  of 
0  are  called  oxides.  As  01  is  more  negative  than 
S,  it  is  better  to  call  S,C1..  sulphur  chloride  than 
clilorinc  sulphide.  When  two  oxides,  chlorides, 
iVc,  of  an  element  exist,  they  are  generally  dis- 
tinguished by  throwing  the  name  of  the  more 
positive  element  into  adjectival  form,  and  using 
tlic  termination  ic  to  indicate  more  of  the  nega- 
tive element,  and  ous  to  denote  less  of  the  nega- 
tive element,  relatively  to  a  fixed  quantity  of  the 
more  positive  element;  thus  the  compounds  FeCl., 
and  FeClj  are  known  as  ferrous  chloride  and  ferric 
chloride  respectively.  When  more  than  two 
oxides,  chlorides,  &c.,  of  an  element  ai'e  known, 
it  is  customary  either  to  use  prefixes  di-  (or  it-), 
tri-  (or  tcr-),  etc.,  or  to  indicate  the  relative  pro- 
portions of  the  elements  by  such  prefixes  as 
lii/po-  and  It  is  also  customary  to  give 

names  to  certain  oxides  for  the  purpose  of  in- 
dicating their  acidic  character.  Thus  the  five 
oxides  of  N  have  been  named  as  follows  at  dif- 
ferent times : 

NoO.  Nitrous  oxide  ;  nitrogen  monoxide 
(might  also  be  called  hyponitrous  an- 
liydride). 

NO.    Nitric  oxide;  nitrogen  dioxide. 

N^O.,.  Nitrogen  trioxide;  nitrogen  sesqui- 
oxidc  ;  nitrous  anhydride. 

N;0|.  Nitrogen  dioxide;  nitrogen  tetroxide ; 
nitroso-nitric  anhydride ;  nitrogen  per- 
oxide. 

N^Oj.    Nitrogen  pentoxide ;  nitric  anhydride  ; 

nitrogen  peroxide. 
The  same  name — nitrogen  dioxide — has  been 
given  to  two  dill'crcnt  compouuds,  NO  and  NO^; 


and  the  name  peroxide  lias  b^en  used  for  NO,  and 
N.^0-.  This  illustrates  a  dilliculty.  The  prefixes 
mono-,  di-,  &c.  are  sometimes  employed  to  de- 
signate the  first,  second,  third,  ifec,  members  of  a 
series  of  oxides,  chlorides,  etc.  of  the  sauie 
element,  without  implying  anything  as  to  the 
number  of  0,  CI,  etc.  atoms  in  the  molecules  of 
the  various  compounds  ;  but  the  same  prefixes 
are  employed  sometimes  to  imply  one,  two,  itc. 
atoms  of  0,  CI,  etc.  On  both  systems  of  naming 
N.^0  is  called  monoxide  ;  on  the  first  system  NO 
is  called  dioxide,  but  on  the  second  system  it 
must  be  called  monoxide ;  hence  the  second 
system  of  naming  gives  the  same  name  to  two 
different  compounds.  To  get  over  this  dilliculty 
N^may  be  called  dinitrogen  monoxide,  and  NO 
mononitrogen  monoxide  ;  but  such  names  are 
cumbersome.  The  prefix  per-  is  generally  em- 
ployed to  designate  the  highest  compound  of  a 
series,  i.e.  the  one  with  relatively  most  negative 
element;  but  a  higher  compound  may  be  dis- 
covered; in  such  a  case  the  prefix,  if  used  at  all, 
must  be  moved  from  the  older  to  the  more 
recently  discovered  substance.  Salts  are  named 
from  the  acids  of  which  they  are  metallic  de- 
rivatives. If  there  are  two  acids  containing  the 
same  elements,  to  that  with  relatively  more  of 
the  negative  radicle  is  given  a  name  ending  in 
-ic,  and  its  salts  are  called  -atcs  ;  to  the  other 
acid  is  given  a  name  emling  in  -o;(s,  and  its  salts 
are  called  -ites.  By  the  use  of  prefixes  per-, 
litjpo-,  &c.,  four  or  five  acids  and  their  salts  may 
be  named,  e.g. 

HCIO.  Hypochlorons  acid. 
HClOj.  Chlorous  acid. 
HCIO,.  Chloric  acid. 
HClOj.  Perchloric  acid. 
Compounds  which  probably  contain  the  OH 
group  are  generally  called  hydroxides,  and  those 
containing  the  SH  group  are  called  hydro- 
sulphides  or  sulphydrates.  These  names  more 
or  less  imply  a  special  view  of  the  structure  of 
the  compounds  ;  as  the  same  view  is  not  always 
held  by  all  chemists,  it  seems  preferable  to  call 
a  commonly  occurring  compound,  such  as  KOH, 
potash,  rather  than  potassium  hydroxide.  The 
nomenclature  of  organic  chemistry  must  be 
based  on  certain  conceptions  regarding  the 
structure  of  carbon  compounds.  These  com- 
pounds are  so  numerous,  and  many  of  them 
show  such  small  ditferences  in  empirical  com- 
position, while  not  a  few  are  identical  in  com- 
position, that  it  would  be  impossible  to  frame  a 
systematic  nomenclature  without  the  help  of  the 
conceptions  of  molecular  structure  which  lie  at 
the  root  of  organic  chemistry.  In  other  words, 
names  cannot  be  found  for  the  vast  variety  of 
carbon  compounds  without  considering  the  pro- 
perties and  functions  of  these  compounds  as  well 
as  their  composition ;  but  the  only  way  we  have  ot 
expressing,  at  present,  the  chemical  properties 
of  carbon  compounds  is  in  terms  of  the  mole- 
cular and  atomic  theory.  For  complicated  ex- 
amples V.  Azo-  compounds,  vol.  i.  p.  309;  for 
some  simpler  cases  v.  Hydrocarrons,  vol.  ii.  p. 
71.->. 

No  attempt  is  made  in  this  article  to  trace 
the  historical  development  of  chemical  nomen- 
clature, nor  to  discuss  fully  the  present  systems 
of  naming  used  in  the  science.  Chemical  nomen- 
clature is  a  subject  the  details  of  which  must  be 
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learned  gradually  by  studying  chemical  sub- 
stances and  their  reactions.  The  article  Nomen- 
clature in  the  first  edition  of  this  Dictionary 
contains  references  to  the  more  important  older 
memoirs  on  the  subject.  In  addition  to  these 
should  be  added  a  report  on  chemical  nomencla- 
ture by  a  committee  of  the  British  Association 
{B.A.  1884.  39).  Keference  should  also  be  made 
to  the  suggestions  of  the  Council  of  the  Chemical 
Society  (C.  J.  35,  277).  M.  M.  P.  M. 

NONADECANE  v.  Enndecane. 

l-TONANE  V.  EN'NiNE. 

NONAPHTHENE  C„H„.  (136°  cor.).  S.G. 
•7G3.  H.C.v.  1,380,900.  H.C.p.  1,383,400.  Occurs 
in  Russian  petroleum  (Markownikoff,  J.  B.  1.5, 
331 ;  Ossipoff,  J.  R.  20,  G45).  It  is  i(/-cumene 
hexahydride  as  it  yields  li'-cumene  sulphonic  acid 
on  treatment  with  H„SOj  (Konovaloff,  C.  G. 
1887,  1133 ;  R.  22,"  4,  118).  Br  and  AlBrj 
yield  tri-bromo-i|'-cumene.  Nitric  acid  (S.G. 
1-4)  yields  C^H.^NO.,  (219°),  which  on  reduction 
yields  C^H.^NH^  (172°-177°),  S.G.  2  -873,  smell- 
ing like  coniine.  Chlorine  yields  C„H„C1  (18G°), 
whence  C.,H,J  (110°  at  200  mm.),  C„H,,OAc 
(209°),  and  C,,H,,OH  (191°),  S.G.  |g  -8972  may 
be  successively  derived.  Nonaphthyl  iodide  is 
converted  by  Ag  0  into  (C„H,.).,0  (301°),  S.G.  22 
•806.  Nonaphthylene  C,,H,„  (136°),  S.G.  e  -807 
may  be  obtained  from  nonaphthyl  chloride. 

Isononaphthene  C„H,s.  (151°).  H.C.v. 
1,381,700.  H.C.p.  1,384,200.  Occurs  also  in  llus- 
sian  petroleum. 

NONIC  ACID  C,„H,  A-  [187°].  Formed  by 
the  action  of  bromine  and  alcoholic  potash  on 
isopropyl-isovaleric  acid  (Wohlbriick,  B.  20, 
2330).  Plates. 

NONOIC  ACID  V.  Ennoig  acid. 

NONYL.  The  radicle  C,,H,3,  called  Ennyl 
in  this  Dictionary. 

Di-nonyl  is  Octodecane. 

NONYL  ALCOHOL  v.  Ennyl  alcohol. 

NONYLENE  v.  Ennylene. 

NONYLENIC  ACID  v.  Ennenoic  acid. 

NOKYLIC  ACID  v.  Ennoic  acid. 

KORMETHYLHEMIPIC  ACID  v.  Methyl  de- 
rivative of  Di-oxY-piiTnALic  acid. 

NORMETHYLNITROHEMIPIC  ACID  v. 
Methyl  derivative  ot  Nitro-di-oxy  rniuALic  acid. 

NOENAECOTINE  v.  Naecotine. 

NOaOPIANIC  ACID  i;.  Opiakic  acid. 


NORWEGIUMNg.    (?)  At.  w.  c.  219.  This 

name  was  given  by  Dahll  to  a  substance  sepa- 
rated by  him  from  nickel-glance  from  the  Nor- 
wegian island  of  Ostero  and  ranked  by  him 
among  the  elements  (B.  12, 1731 ;  13,2.50).  Ac- 
cording to  Prochazka  (.4.  C.  J.  2,  213)  the  ele- 
ment exists  in  some  specimens  of  unrefined  Pb 
(along  with  Bi,  Cu,  and  Ni).  The  cla:m  of  Ng 
to  rank  as  an  element  cannot  be  regarded  as  yet 
sat'sfactorily  established.  Ng  is  said  to  show 
great  resemblances  to  Bi ;  to  melt  at  c.  254° ;  to 
form  a  fusible  oxide  resembling  Bl^Oj.  The 
hydroxide  is  soluble  in  KOHAq,  also  in  a  largo 
excess  of  NH,  or  Na  carbonate  solution.  If  tho 
oxide  is  Ng.^O^,  the  at.  w.  is  approximately  219  ; 
if  the  oxide  is  NgO,  the  at.  w.  is  approximately 
146.  M.  M.  P.  M. 

NOTATION.  The  expression  of  tho  compo- 
sition, and,  as  far  as  possible,  the  properties,  of 
compounds  by  the  use  cf  symbols  and  formula;. 
The  subject  is  discussed  sufficiently  in  the  ar- 
ticles Equations,  chemical  {q.v.  vol.  ii.  p.  433), 
FoEMUL.'E  (g.  17.  vol.  ii.  p.  672),  and  Isomeris.m 
(2-  V.  this  vol.  p.  79).     '  M.  M.  P.  M. 

NTJCIN  V.  JUOLONE. 

NUCITANmN.  Occurs  in  walnuts  (Phipson, 
C.  N.20,  110).  Decomposed  by  dilute  acid  into 
sugar  and  red  amorphous  rufic  acid  CnH,.^0  , 
which  yields  the  salts  Ca,C.^ll.,fl,^  and 
PbC,,H„0„. 

NUCLEIN  V.  PnoTEiDS,  A2}pendix  G. 

NUCLEO-ALBUMIN  v.  Pkoteids,  Api^cn- 
dix  G. 

NUCLEO-PSOTEIDS  v.  Pkoteids,  Aiyjpen- 
dix  G. 

NUMBERS,  LAW  OF  EVEN.  Laurent  (.4. 
Ch.  [3]  18,  200)  said  that  the  sum  of  the  mono- 
valent, trivalent,  and  pentavalent  elements  con- 
tained in  any  well-defined  and  stable  compound 
is  always  an  even  number.  This  law  of  even 
numbers  was  long  an  article  of  belief  among 
orthodox  chemists.  If  by  an  n-valent  element  is 
meant  one  the  atom  of  which  combines  directly 
with  11  other  atoms  to  form  a  molecule,  then  there 
are  several  exceptions  to  the  so-called  law ;  e.g. 
themolecules  InCl.,,  InCl^,  and  probably  InCl  exist 
as  gases ;  so  do  the  molecules  FeCl.,  and  FeCl,,  tho 
molecules  WCl,  and  WCl,,  &c.     M.  M.  P.  M. 

NUPHARIN  C„H,,N,02-  An  amorphous 
substance  in  the  rhizome  of  Nitphar  lutcuin 
(Griining,  /.  1882,  1156). 

NUX  VOMICA  V.  Strychnine. 


o 


K-OCTADECANE  CH,^.  [28°].  (317°), 
S.G.  "£  -776  ;  -t"  -708.  Occurs  in  paraffin  from 
brown  coal.  Formed  by  reduction  of  stearic 
acid  with  HI  and  P  and  by  the  action  of  Na  on 
ennyl  iodide  (Krafft,  B.  15,  1703  ;  16,  1723  •  19 
2221 ;  21,  2201).    Hexagonal  tables. 

OCTADECINENE  C,„H3,.  [30°].  (184°  at 
15  mm,).  S.G.  f  -8016.  Formed  by  heating 
C|.H^„Br2  with  alcoholic  potash  (Krafft,  B.  17 
1374).  Plates. 


OCTADECOIC  ACID  (C„H„),CH.CO,n.  [39°]. 
(above  300°).  Prepared  by  beating  di-octyl- 
malonic  acid  (Conrad  a.  Bischoff,  B.  13,  597). 
White  crystals. 

OCTADECYL  ALCOHOL  C,„H,..OH.  [59°]. 
(210°  at  15  mm.).  S.G.  ''£  -8048;  f  "7849. 
Occurs  in  crude  cetyl  alcohol,  and  is  pre- 
pared by  reducing  stearic  aldehyde  with  zinc- 
dust  and  acetic  acid  (Krafft,  B.  16,  1722  ;  17, 
1027), 


OCTIXENE. 
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Acetyl  derivative  [c.  31"^].  (223°  at  15 
mm.). 

OCTABECYL-BENZENE  C|sH.,;.C,n,.  [30"]. 
(241) '  at  l.j  mm.).  FoniieJ  from  octadccyl  iodide, 
iodo-bcn/eno,  and  sodium  (Krallt,  B.  I'J,  2J81). 
Yields  a  solid  sulphonic  acid. 

OCTADECYLENE  C,sH,,.  [18"].  (170°  at 
15  mm.).  S.G.  V  -7010;  f  -7881.  Formed  by 
distiliiiij,'  octadecyl  ijalmitate  (Kralit,  JJ.  16, 
3021). 

Octadecylene  C,J:I^.  Anlhcmcne.  [G-1']. 
S.G.  '-^  -9 12.  V.D.  127  (H=  1).  Obtained  from 
Anilicmis  nobilis  by  extracting  the  blossoms 
with  ligroin  (Naudin,  Bl.  [2]  41,  483).  Minute 
needles. 

OCTADECYLENS  BROJIIDE  v.  Di-biiomo- 

OCTADIX'AMC. 

OCTADECYL  IODIDE  C,,H,J.  [33-5°]  (K.); 
[43°]  (S.).  From  the  alcohol,  I,  and  P  (Kratt't,  B. 
19,  2!)84;  Schwuizer,  Ar.  Ph.  [3]  22,  753). 

OCTADECYL-PHENOL  C,  JI„.C„H,.OH.  [84°]. 
(277°  at  15  mm.).  Formed  by  fusing  octadecyl- 
benzene  sulphonic  acid  with  potash  (Kraiit,  B. 
11),  2985).    Plates  (from  alcohol). 

7i-0CTANE  C,H,s.  M&l.  w.  114.  (125°).  S.G. 
2-7188.  V.D.  4-03  (Lemoine,  BL  [2]  41,  1G3). 
C.E.  (0°-10°)  -001186 ;  (0°-100°)  -001331  (Thorpe, 
C.  J.  37,  217).  S.V.  18G-3.  Occurs  in  American 
petroleum  (Pelouze  a.  Cahours,  A.  127,  197 ; 
ychorlcinmer,  C.  J.  15,  419).  Formed  by  tho 
action  of  zinc  and  HClAq  on  scc-octyl  iodide 
(Schorlemmer,  C.  J.  27,  1029),  by  the  action  of 
soilium-amalgam  on  7!-oclyl  iodide  (Zincke,  A. 
152,  15),  and  by  the  action  of  so  lium  on  7(.-butyl 
iodide  (Schorlemmer,  A.  101,280).  Obtained  also 
by  distilling  whale  oil  under  pressure  (Engler, 
B.  22,  595).  Oil. 

Iso-octanePr.CH.,.CH.,.Pr.  Di-isobut>jl.{lQ8°). 
S.G.  5 -TOO;  S2-093  "(W.)";  ? -711  (Thorpe).  C.E. 
(0°-10°) -001205  ;  (0°-100°) -001401.  At„  =  1-3943 
at  16°  (W.).  E„  =  04-47.  S.V.  184-5  (Schiff,  A. 
220,  88).  V.D.  3-94.  Formed  by  electrolysis  of 
potassium  isovalerate  (Kolbe,  A.  69,  261  ;  C.  S. 
Mail.,  3,  378  ;  C.  J.  2, 157).  Formed  also  by  the 
action  of  sodium  on  isobutyl  iodide  and  on  a 
mixture  of  isoamyl  and  isopropyl  iodides  (Wurtz, 
.1.  93,  112  ;  96,  364  ;  Schorlemmer,  Pr.  IG,  37  ; 
.1.  144,  188  ;  W.  C.  Williams,  C.  J.  31,  541 ;  35, 
125).  Occurs  also  among  the  products  of  the 
distillation  of  whale  oil  under  pressure  (Engler, 
B.  22,  595).  Oil. 

Octane  C,Me„.  HcTa-mctJujl-cthanc.  [97°]. 
(106  ).  Formed  from  tert-butyl  iodide  and  sodium 
(Lwow,  Bl.  [2]  35,  169). 

Octane  C,H„  (119°).  V.D.  3-97  (obs). 
S.G.  ~  -712.  Formed  by  reduction  of  coniino, 
coniccine,  or  conhydrine  by  prolonged  heating 
with  HI  and  P  (Ilofmann,  B.  18,  12). 

OCTANE  DICARBOXYLIC  ACID  C,„H„0,. 
[184°-194^].  A  product  of  the  action  of  sodium 
on  bromo-niotliyl-ethyl-acctic  ether  (Pagen- 
stcchcr,  A.  195,  121).    Crystals  (from  water). 

03tane  dicarboxylic  acid 
CO  H.CH,.CHMe.[CH,]-,.CO,H.    [44°].  UlctJiyl- 
a-iln'ic  acid.     Formed  by  heating  the  tetra- 
carboxvlic  acid  (Perkin,  jun.,  C.  J.  51,  218). 
Crystal:;.  -  Ag,A".    El  hi/ 1  ether  EtA".  Oil. 

Octane  tetracarboxylic  ether 
(C()J':t),ClI.CHAre.(CII,),.CIl(CO.,E(),.    (275°  at 
6U  mm.).    A  product  of  the  action  of  di-bromo-  | 


methyl-pentametliylonc  on  malonic  ether  (Perkin, 
C. 53,  217).  Syrup. 

Octane  tetradeca-carboxylic  ether 
C0,Et.CII.,.[C(C0.,Et).,],.CII,.CO,Et.  Formed 
from  chloro-butane  heptacarboxylic  ether  and 
sodium  butane  heptacarboxylic  ether  (liiscIioU, 
B.  21,  2116).    Viscid  oil. 

OCTENE  V.  OCTYLENE. 

OCTENOIC  ACID  C,H,,0.,  i.a. 
Pr.CH.,.CH:CII.CII,.CO.,H.    (231°).    Formed  by 
distilling  isobutyl-paraconic  acid  (Filtig,  B.  21, 
920;  A.  255,  103).  Oil. 

Octenoic  acids  are  also  formed  by  oxidation 
of  octenoic  aldehyde  (Foasek,  M.  2,  622),  and  by 
reduction  of  suberene-carboxylic  acid  C,,!!,  O.. 
(Spiegel,  A.  211,  119).    They  are  volatile  with 

OCTENOIC  ALDEHYDE  C,H,,0.  (150°  at 
18  mm.).  Formed  by  heating  isobutyric  alde- 
hyde with  cone.  NaOAcAq  at  150°  (Fossek,  il/. 
2,  614).  Liquid,  volatile  with  steam.  Forms  a 
mirror  with  ammoniacal  AgNO.,,  and  a  crystal- 
line compound  with  NaHSOj.  Yields  acetic  and 
isobutyric  acids  on  oxidation. 

Octenoic  aldehyde  PrCH:CEt.CHO.  (173°). 
Formed  from  butyric  aldehyde  and  aqueous 
NaOH  or  NaOAc  (Uaupcnstrauch,  il/.  8,  108). 
Oil.  Poeacts  with  phenyl-hydrazine.  Yields 
C^HiiP  (161°)  on  reduction  with  iron  and  HOAc. 

Octenoic  aldehyde  C„H,,0.  (230°  i.V.).  S.G. 
-  '958.  Formed  by  passing  dry  HCl  into  iso- 
butyric aldehyde  (Occonomides,  Bl.  [2]  36,  209). 
Oil,  resinitied  by  potash.  Eeduces  ammoniacal 
AgNO.,  forming  a  mirror. 

OCTENYL  ALCOHOL  C,H.,0  i.e. 
CH.,:CH.CH..CEt,OH.  Di-cilujl-alhil-carhinnl. 
(156°).  S.G.  %  -889.  C.E.  (0°-33°)  -00101. 
Formed  from  di-ethyl  ketone,  allyl  iodide,  and 
zinc  (Schirokoff  a.Saytzcff,  A.  196,113).  Oil. 
Yields  di-ethyl-ketone  and  propionic  acid  on 
oxidation.  With  HOCl  it  forms  a  compound 
converted  by  caustic  potash  into  tri-oxy-octane. 
KMnO.,yieldsCEt,(011).CIl;.CO.,H.  DiluteH.SO, 
at  100°  yields  octineue  (c.  123°)  (llefomiatsky, 
J.pr.  [2]  30,  217). 

Octenyl  alcohol  Ci\IePr(C,H,)(OH).  (1G0°). 
S.G.  g  -8480  ;  "jJ'  -8345.  Formed  from  methyl 
propyl  ketone,  allyl  iodide,  and  zinc  (Seml- 
janitziu,  J.  pr.  [2|  23,  263;  Picformatsky,  J.pr. 
[2]  40,  412).  Yields  CMePr(OH).CH,.CO.,II  on 
oxidation. 

OCTENYL  CHLOUIDE  C,H,3.Cn:CHCl. 
(1G8°).  S.G.  2  -927.  Formed  from  C,H,„C1.,  and 
alcoholic  potash  (Biihal,  A.  Ch.  [Cj  15,  278). 
Liquid,  smelling  like  carrots. 

OCTINENE  C„H,,  i.e.  CH^.C^C.C.n,,.  Mcthijl- 
amyl-acctylcnc.  (133°).  S.G.  -  -771.  Formed  by 
the  action  of  alcoholiepotash  on  octylene  bromide 
(derived  from  octylene  got  by  dehydrating  octyl 
alcohol)  (Kubien,  A.  142,  299;  B6hal,  Bl.  [2]  47, 
33  ;  48,  704  ;  50,  359,  G29  ;  A.  Ch.  [0]  15,  274, 
428).  Mobile  liquid.  Does  not  react  with  am- 
moniacal Cu.^Cl.,.  On  dissolving  in  cold  H.^SO, 
and  pouring  into  ice-cold  water  it  yields  the 
ketone  C„H,„0  (171°),  S.G.  a  -835  which  forms 
hexoic  and  acetic  acids  on  oxidation. 

Octinene  C,H,  ,  i.e.  CHiC.CH.,.C,H„.  (125°- 
133°).      Obtained   by  heating   the  preceding 
isomeride  with  sodium  at  110°  (Behal).  Lii]uid. 
Forms  a  yellow  pp.  with  ammoniacal  cuprous 
I  chloride. 
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Octinene  C,TT,^.  Conylcne.  (125'').  V.D. 
55-G  (H  =  l).  Obtained  by  dry  distillation  of  di- 
metbyl-coniine  mcthylo-hydroxide  and  by  heat- 
ing '  azoconhydrine  '  with  r.,0-  (Wertheim,  A. 
123,  170 ;  Hofmann,  B.  14,  710).  Oil.  Forms  a 
di-bromide  (v.  Di-eromo-octylene). 

Octinene  C„H|.|.  Diisocrotyl.  [5°].  (125°- 
1.30°).  Formed  from  GMe,,:CHBr  and  sodium 
(Pribytek,  •/.  B.  20,.50G).  O'il,  rapidly  absorbing 
oxygen. 

Octinene  CH,:CMe.CH,.CH,.CMe:CIl2.  (114°). 
Formed  from  '  CH,,:CMe.CH,Cl  and  sodium 
(Przybytek,  B.  20,  3240). 

Octinene  G,H,j.  (c.  123').  S.G.  e  -7734  ;  ]^ 
•7583.  E^o  G2-12.  Formed  by  heating  octenyl 
alcohol  GH.,:CH.CH,.CEt.,OH  with  dilute  H.SOj 
at  100°  (Eeforraatsky,  J.  pr.  [2]  30,  217). 
Mobile  liquid,  absorbing  oxygen  from  the  air. 
Combines  with  bromine.  Oxidised  to  acetic  and 
propionic  acids  by  chromic  acid  mixture.  Yields 
C,H,,Br,. 

Isomeride:  Xylene  tetrahydride. 

OCTINOIC  ACID  V.  Di-allyl-acetic  acid. 

OCTINYL  ALCOHOL  C„H,,0  i.e. 
(CH  .:CH.CH ,)  ,CMe(OH).  Mdhyl-di-allyl-car- 
fcniol  (158°  Vor.).  S.G.  -804 ;  -852.  H.C. 
1,201,400  (Longuinine,  A.  Ch.  [5]  23,  388). 
Formed  from  allyl  iodide,  acetic  ether,  and  zinc 
(Saytzeff  a.  Sorokin,  B.  9,  33,  277  ;  A.  185,  1G9). 
Yields  oxy-methyl-glutaric  acid  on  oxidation. 

Acetyl  derivativ a  {111°  cox.). 

OCTODECAWE  v.  Octadecane. 

H-OCTOIC  ACID  GJl,,0-,i.e.  CH,(CH  ),,.C0  H. 
Caimlic  acid.  Mol.  w.  144.  [17°].  (237°  i.V.). 
S.G.  e  -927  (Zander,  4.224,  71)  ;  |  -913  ;  |  -908. 
M.M.  8-565  at  18-5°.  S.  -25  at  100°.  "  H.C. 
1,138,694  (Louguinine,  A.  Ch.  [G]  11,  221)  ; 
1,145, GOO  (Stohmann,  pr.  [2]  43,  18).  C.E. 
(0°-10°)  -00092.  S.V.  197-8.  Occurs  as  glyceryl 
ether  in  butter  (Lerch,  A.  49,  214)  in  cocoa-nut 
oil  (Fehling,  A.  53,  399;  Eenesse,  A.  171,  380), 
and  in  Limburg  cheese  (Iljenko,  A.  55,  85).  It 
occurs  also  in  fusel  oil  from  various  sources. 
Formed  by  oxidation  of  ?i-octyl  alcohol  (Zincke, 
A.  152,  !l)  and  by  saponifying  its  nitrile  which 
is  formed  by  the  action  of  bromine  and  NaOH 
on  the  amide  of  ennoic  acid  (Hofmann,  B.  17, 
1103).  Formed  also  by  oxidising  di-oxy-steavic 
acid  with  alkaline  KMnOj  (Spiridonofl,  J.  pr.  [2] 
40,  218).    White  crystals,  insol.  cold  water. 

Salts.— BaA'„.  S.  -62  at  20'.— CaA'.aq.— 
ZnA',.  [136°].— PbAV  [84°].— CuA',.  [2GG°J.— 
AgA' :  white  curdy  pp. 

Methyl  ether  Uek'.  (193°).  S.G.  S  -8942. 
S.V.  220-1.  C.E.  (0°-10°) -00094  (Gartenmeister, 
A.  233,  28G). 

Ethyl  ether  EtA'.  Mol.  w.  172.  (206°). 
S.G.  2  -8842.  S.V.  245-9.  C.E.  (0°-10°) 
-00098. 

Propyl  ether  Pik'.  (225°).  S.G.  g -8805. 
S.V.  270-3.    C.E.  (0°-10°)  -00092. 

Butyl  ether  C,H,,A'.  (240-5°).  S.G.  g 
•8797.    S.V.  295-9.    C.E.  (0°-10°)  -00094. 

Heptyl  ether  C,H,,A'.  (290°).  S.G.  5 
-8754.    S.V.  377-0.    C.E.  '(0°-10°)  -00086. 

n-Octyl  ether  C,H,.A'.  (306°).  S.G.  ^ 
•8755.    S.V.  404-3.    C.E.  ■(0°-10°)  -00084. 

Phenyl  ether  ThA'.  (300°). 

Amide  C,H,jO.NII^.  [106°].  S.  -454  at 
100°.  Plates. 


Anhydride  (C„n|,0),0.  (c.2S3°).  (Chiozza, 
A.  85,  229). 

Nitrile  C.n„.CN.  (195°)  (F.) ;  (199°) 
(Hofmann,  B.  17,  1410).    S.G.  i2  -82  (Felletar, 

Z.  [2]  4,  665). 

Iso-octoic  acid  C,H„.0.2-  (219°).  S.G.  ^ -926; 
-911.    S. -15  at  15°.  Formed  by  oxidising iso- 
octyl  alcohol  (W.  C.  Wilhams,  C.  J.  31,  542  ;  35, 
129).  Liquid.— NaA'.—KA'.-MgA'.^2aq.— AgA'. 
Crystallises  from  hot  water. 

Ethyl  ether  EtA'.  (175°). 

Iso-octyl  ether  C,H,.A'.    (c.  230°). 

OctoicacidCH,Pr.CH,.CHMe.CO,H.  (c.215°). 
Formed  by  oxidation  of  isodibutol  C„H,.,0  (But- 
Icrow,  A.  189,  70).  Liquid.  Probably  identical 
with  the  preceding  acid. 

Octoic  acid  CMe,.CMe,.C0,H  ?  (210°-230°), 
Formed,  in  small  quantity,  by  passing  CO  over  a 
mixture  of  NaOMe  and  NaOAc  at  200°  (Geuther 
a.  Frohlich,  A.  202,313). 

Octoic  acid  Pr.,CH.CO.JI. 

Di-n-propyl-acetic  acid.  (220°).  S.G.  f -9215. 
Obtained  by  boiling  di-propyl-acetoacetic  ether 
with  alcoholic  potash  or  by  heating  di-propyl- 
malonic  acid  (Burton,  Am.  3,  389  ;  Fiirth,  M.  9, 
317).— CaA'.  2aq.  S.  9-57  at  0^ ;  1-65  at  80°.- 
BaA'.,.-AgA''.    S.  -123. 

Ethyl  ether  EtA'.  (183°). 

Octoic  acid  CHPr.CMe,.CO,H.  [18°].  (215°). 
Obtained  from  its  ether,  which  is  formed  by  the 
action  of  sodium  on  isobutyric  ether  (Briigge- 
mann,  A.  246,  149).    Large  hexagonal  plates. 

OCTOIC  ALDEHYDE  C„H,„0.  (171°).  Oc- 
curs among  the  products  of  the  distillation  of 
castor  oil  soap  (Limprieht,  A.  93,  242  ;  Bonis, 
A.Ch.  [3]  48,99;  Stiideler,  J.p>r.  72, 241 ;  Dachauer, 
A.  106,  270  ;  B6hal,  Bl.  [2]  47,  33, 163).  Formed 
also  by  distilling  a  mixture  of  calcium  octoate 
and  calcium  formate.  Liquid.  Combines  with 
NaHS03.  Yields  a  mirror  with  ammoniacal. 
AgN03. 

Oxim  (222°). 

Octoic  aldehyde  C,H,CHEt.CHO.  (161°). 
Formed  by  reduction  of  octenoic  aldehyde  (Kau- 
penstrauch,  M.  8,  108).  Oil.  Volatile  with 
steam.    Eeduces  ammoniacal  AgNOj. 

OCTO-ICOSONOIC  ALDEHYDE  C,sH,„0  i.e. 

C,,H„.CH  :CtC.H , ,  ).Cn  :C(  CjT  r, ,  ).CH  ;C(C5li„  ).CHO. 

(c.  335°).  A  product  of  the  action  of  alcoholic 
potash  or  of  Ac,0  on  heptoic  aldehyde  (cenanthol) 
(Perkin,  C.  J.  43,  66).  Oil.  Yields  a  mixture  of 
heptoic  and  hexoic  acids  on  fusion  with  potash. 

OCTONAPHXHENE  C,H,„.  (119°).  Occursin 
Eussian  petroleum  (Markownikoff,  B.  20,  1851). 
Yields  a  very  little  tri-nitro-m-xylene  on  treat- 
ment with  H.SOj  and  HNO^.  H.SO^  yields  a 
sulphonic  acid,  the  amide  of  which  crystaUises 
in  needles  [220°]. 

OCTYL.  The  radicle  C„H,j,  which  is  also 
called  Gapryl. 

Di-octyl  V.  Hexadecane. 

OCTYL  ACETATE  v.  Acetyl  derivative  of 

OcTYL  ALCOHOL. 

DI-OCTYL-ACETONE  v.  Methyl  heptadectl 
ketone. 

n-OCTYL  ALCOHOL  C„H„0.  Mol.  w.  130. 
(195-5°  i.V.).  S.G.  2  -8375  (Z.) ;  if  -8301 ;  §} 
-8249  (P.).  C.E.  (0°-10°)  -00080.  M.M.  8-880 
at  20°  (Perkin).  S.V.  190-G  (Zander.  A.  2-24, 
84)  ;  197-3  (Eamsay).  Obtained  from  its  acetyl 
derivative  which  occurs  in  tlie  volatile  oil  of  cow- 
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parsnep  {TTcraclcum  Sjihoiuhjliiiin),  and  in  the 
oil  of  H.  gigantcum  (Zincl^e,  A.  152,  1  ;  B.  4, 
822  ;  Moslinger,  A.  185,  2G).  The  butynyl  deri- 
Vcative  occurs  in  the  ripe  fruits  of  Fastinaca 
saliva  (llenesse,  A.  IGO,  80).  Heated  with  am- 
inoniacal  ZnCl._,  at  280°  it  yields  a  mixture  of 
iimno-  di-  and  tri-  octyl-amines,  the  yield  of 
mixed  bases  amounting  to  70  per  cent,  of  the 
alcohol  used  (Merz  a.  Gasiorowski,  B.  17,  029). 

Acetyl  derivative  C,H|.OAc.  (212°  cor.). 
S.G.  2  -8817  (G.) ;  i5  -87-14  ;  "i  •8078  (P.).  C.E. 
(0  '-10°)  -OOUDl.  S.V.  215-8  (Gartenmeister). 
M.M.  10  001  at  10-1°  (Perkin,  C.  J.  45,  421). 

Benzoyl  derivative  C^HpOBz.  (300°). 

Ethyl  ether  CJl.fiTit.  (183°).  S.G.  -79. 

Sec-Octyl  alcohol  C,H,:,.CH(OH).CH,. 
Capryl  alcohol.  Mctlii/l-hc.ryl-carbinol.  (179'5° 
cor.).  S.G.  \i  -8230  ;  p  -8178.  M.M.  9-004  at 
12-4°  (Perkin).  S.V.  r91-3  (Schiff,  A.  220,  103). 
Ma  =  1-4297.  E^,  =05-57  (Briihl,  A.  203,  28). 
Formed  by  distilling  sodium  ricinoleate  with 
NaOH  (Bonis,  A.  97,  34;  Moschinin,  A.  87, 
111;  A.  Ch.  [3]  44,  140  ;  Limpricht,  .4.  93,242; 
Ncison,  C.  J.  27,  837  ;  Sohorlemmer,  Pr.  10,  370 ; 
C.  J.  27, 1029).  Obtained  also  from  ?i-octane  via, 
octyl  chloride  and  octyl  acetate  (Schorlemmer, 
A.  152,  152).  Yields  methyl  liexyl  ketone  ou 
oxidation. 

Acetyl  derivative  C,n,;OAc.  (193°). 

Octyl  alcohol  C^H,„0.  Di-isobutyl  liydrate. 
(ISO").  S.G.  '{  -841.  Formed  by  chlorinating 
CH.,rr.CH.,Pr,  converting  the  resulting  octyl 
chloride  into  octyl  acetate,  and  boiling  this  with 
KOHAq  (W.  0.  Williams,  C.  J.  35,  127).  Yields 
an  octoic  acid  on  oxidation. 

Octyl  alcohol  C,H„0.     (c.  102°).  S.G. 
•820.    Formed  at  the  same  time  as  the  pre- 
ceding (W.).    Yields  on  oxidation   a  ketone 
C,H,,CO.C,H-  (100  '). 

Octyl  alcohol  CHEt..CH(OH).C,H,.  (104°- 
108°).  Formed  from  CH  Br.COBr  and  ZnEt,, 
followed  by  water  (Winogradoli,  A.  191,  125). 
SI.  sol.  water. 

Octyl  alcohol  CJ-1,,0.  (174°-178°).  S.G. 
•811.  Obtained  from  octylcne,  by  treatment 
with  III,  the  resulting  octyl  iodide  being  con- 
verted into  octyl  acetate  by  AgOAe  (De  Clermont, 
C.R.  GO,  r2li;  A.  149,  38;  Bl.  [-2]  12,  212). 
Yields  a  ketone  CJ4,„0  on  oxidation,  and,  on 
further  oxidation,  acetic  and  hexoio  acids.  Is 
probaldy  identical  with  methyl-hexyl-carbinol. 

A  c ct  y  I  d e r ivat  i  v c.  (c.  170°). 
2V)-<-6ctyl  alcohol  Pr..CMe(OH).  (101-5°cor.). 
S.G.  -8230  ;  -H'  -8151.  "  Formed  from  di-propyl 
ketone,  Mel,  and  zinc,  followed  by  water  (Sayt- 
zelf,  J.i)i:  [-2]  31,  320  ;  Bl.  [2]  45,  257).  Yields 
acetic,  propionic,  and  butyric  acids  on  oxida- 
tion. 

Acetyl  derivative,    (c.   175^).  S.G. 
•8554.    (100-5°).  S.G.  ^•838. 

Tcrt-Octyl  alcohol  CEt,Pr(OH).  Formed 
from  butyryl  chloride  or  EtCOPr  and  ZuEt.^ 
followed  by  water  (Butlerow,  Bl.  [2]  5,  17 ; 
SokololY,  J.  R.  1887,  595).  Yields  butyric,  pro- 
pionic, and  acetic  acids  on  oxidation. 

Acet yl  derivative.  (177°). 

Octyl  alcohol  CMc,.CH.,.CMe.,(OH).  Isodi- 
hiitol.  [c.  -  20°.]  (147°).  S.G. '5-842.  Formed 
from  '  di-isobutylene '  hydroiodide  and  Ag.O 
(liatlcrow,  A.  189,  53).  Yields  CMe,.COJI  and 
acetone  on  oxidation. 


Scc-Octyl  alcohol.  (182°-18G°).  Obtained 
from  7i-octanc  by  chlorinalion  and  conversion 
of  the  mixed  octyl  chlorides  into  acetates 
(Schorlemmer).  Yields  propiionic  aiid  valeric 
acids  on  oxidation. 

Acetyl  derivative.  (200°). 
OCTYL    ALLOPHANATE    C,„H.„N.,0,  i.e. 
C,H,;0.C0.NH.C0.N1I,.    [150°].    Formed  from 
octyl  alcohol  and  C1.C0.NH._,  (Gattermann,  A. 
244,  40).    Silky  needles,  v.  sol.  hot  alcohol. 

ii-OCTYLAMINE  C,H|.NH.,.  (180°)  (E.) ; 
(180  )  (II.  a.  D.).  Formed,  together  with  di-  and 
tri-octyl-amine,  by  heating  octyl  iodide  with 
alcoholic  NH,  at  100°,  or  octyl  alcohol  with 
ammoniacal  ZnCl.^  at  280°  (llenesse,  A.  100,  85  ; 
Merz  a.  Gasiorowski,  B.  17,  029).  Formed  also 
by  reducing  nitro-octane  (Eichler,  B.  12,  1885), 
and  produced  by  decomposition  of  the  urea 
C,H,.NH.C0.NH.C0.C„H,,  [100°],  which  is  pro- 
duced by  the  action  of  KOBr  on  ennoic  amide 
C,H„.C0.NH,  (Hofmann,  B.  15,  773;  Hoogowerff 
a.  van  Dorp,"  B.  T.  C.  0,  387).  Oil— B'HCl.— 
B'.,H,PtCl„.— Picrate  [113°].    Plates  (H.  a.  D.). 

"  6Vc-0ctylamiiie  C,H,,,.CH(NH,).CIi.,.  Capryl- 
amine.  (175°)  (B.);'(103°)  (Jahn,  M.  3,  172). 
Formed,  together  with  the  di-  and  tri-octyl- 
amines,  by  heating  iso-octyl  chloride  with 
aqueous  NH3  (Malbot,  C.  R.  105,  575;  -1.  Ch. 
[0]  13,  507  ;  cf.  Squire,  C.  J.  7,  108 ;  Cahours, 
4.92,  399;  G.  B.  39,  254;  Bonis,  A.  Ch.  [3] 
44,  139).  Formed  also  by  heating  the  alcohol 
with  ammoniacal  ZnCI,  at  200°  (Merz  a. 
Gasiorowski,  B.  17,  634).— B'HCl.— B'HL  — 
B'HAuCl,.— B'„PI,,PtCl„.  —  B'HN0,.-B'2H.,S0, : 
crystalline,  v.  sol.  water. 

Di-?i-octyl-amine  (C«H„)..Nn.  [37°].  (298  ). 
V.D.  8-27  (obs.).— B'HCL— B',,H,PtCl, :  nearly 
insoluble  yellow  plates  (M.  a.  G.). 

Di-iso-'octyl-amine.  (2G0°-270°).  V.D.  8-49 
(obs.). -B'HCL— B'HAuClj.—B'.,H.,PtCl,. 

Tri-7i-octylamine  (C,H,;),N.  (307°).  Solid, 
6l.  sol.  90  p.c.  alcohol.— B',.H.,PtCl^. 

Tri-(so-octyl-amine  (CJI,;).,N.  (c.  370°).  Oil. 
— B'.,H.,PtCls :  reddish-brown  mass. 

H-OCTYL-BENZENE  C,H,;.C„H,.  [-7°]. 
(203°).  S.G.  \i  819.  Formed  from  bromo- 
bcnzene,  ■)i-oetvl  bromide,  and  sodium  (Schwei- 
nitz,  B.  19,  041;  Ahrcns,  B.  19,  271.S). 

Octyl-henzeue  Pr.CH.,(CH ,)  ,.C,  H,.  (245°- 
255").  Formed  by  beating  phenacyl-isoamyl- 
malonic  acid  with  zinc-dust  (Paal  a.  Th.  Hotf- 
mann,  B.  23,  1502).  Oil,  with  blue  fluores- 
cence. 

References.— Bromo-,   Chloro-,    and  Iodo- 

OCTYL-BENZEXE  and  Oc'rYL-rnENYL-.VMINE. 

n-OCTYL-BENZENE     SULPHONIC  ACID 

C,H,;.C,.H,.SO,H.  Formed  by  sulphonation  of 
7t-octyl-benzene  (Schweinitz,  B.  19,  042).— 
BaA'„aq.— PbA'jSaq.— AgA'aq  :  minute  soluble 
prisms. 

«-0CTYL-BENZ0IC  ACID  C,,H...O.,  i.e. 
C,H,;.C  H,.C0.,H;1:4].  [139°].  Formed  by 
saponifying  its  nitrile  which  is  obtained  by 
distilling  theformyl  derivative  of  p-octyl-phenyl- 
amine  with  zinc-dust  (Beran,  B.  18,  138), 
Plates  or  needles. — AgA'. 

Nitrile  C,H,,.C.,H,.CN.    (c.  312°  uncor.). 

OCTYL  BROMIDES.  Formed  from  the  cor- 
responding rlcohols,  Br,  and  P  (Ziucke,  A, 
152,  5  ;  Lachovitch,  .1.  220,  181). 
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OCTYL  ER0MIDE9. 


cn,(cn.),cn.,Br.  (m")  (z.);  (204°  cor.) 

(rerkin).    S.G.  il  M180  ;  U  1-1099. 

C„H,,.CnBr.CH:,.    (18B°).    S.G.  1-C99. 

OCIYL  Ci)iB.B.\MATE  NH,,.CO.AH„.  [55°]. 
(231°).  Formed  from  scc-octyl  (capryl)  alcohol 
and  CNCl  at  100°  (Artli,  Bl.  [2]  45,  703  ;  A.  Ch. 
[C]  8,  430).    Crystals,  v.  sol.  alcohol. 

71-OCTYL  CHLORIDE  CH3(GH,),CH  .C1.  Mol. 
w.  148-5.  (180°)  (Zincke,  A.  152,  4);  (183° 
cor.)  (Perkin).  S.G.  if  -8786  ;  ||  -8719.  M.M. 
10-128  at  18°.    Formed  from  7i-octyl  alcohol. 

Scc-Octyl  chloride  C„H,.,.CHC1.CH,.  (172° 
cor.).  S.G.  -8708;  ||  -8639.  M.M.  10-248 
at  18°  (Perkin).  Form'ed  from  sec-octyl  alco- 
hol and  HCl  (Bonis,  A.  92,  398  ;  Malbot,  Bl. 
[3]  3,  G8).  Obtained  also,  together  with  the 
preceding  isomeride,  by  chlorinating  «-octane 
(Schorleiunier,  A.  152,  152). 

Octyl  chloride  Pr.CH,.CH.,.CHMe.CH,Cl.  A 
mixlm-e  of  this  chloride  with  Pr.CH,.CHCl.Pr  is 
formed  by  chlorinating  PrCH  .CH,,Pr  (Williams, 
C.  J.  35,  127  ;  cf.  Schorlemmer,  A.  144,  190). 

Octyl  chloride  CMe3.CH,.CClMe,.  (145°- 
150°).  S.G.  !i-b90.  Formed  from  '  diisobutylene  ' 
and  PICl  at  100°  (Butlerow,  A.  189,  51). 

Ootyl  chloride  CEt.PrCl.  (155°).  (Butlerow, 
LI.  5,  24). 

71-OCTYLENE  CsH,„.  Octe^ie.  (123°).  S.G. 
li  -722.  Formed  from  n-octyl  alcohol,  I,  and  P 
(Moslinger,  A.  185,  52). 

Octylene  C,H,„.  (123°)  at  750  mm.  S.G. 
?:»  -7294  (S.) ;  -7197  (Briihl,  A.  235,  11).  C.E. 
(9-9-123-4)  -00138.  Md  1-413.  S.V.  177-2  (Schiii, 
A .  220,  90).  Formed  by  heating  scc-octyl  alcohol 
with  H_SOj  or  fused  ZnCl,  (Bouis,  A.  92,  396). 
Formed  also,  together  with  octyl  bromide,  by  the 
action  of  P  and  Br  on  sfc-octyl  alcohol  (Lacho- 
vitch,  A.  220,  185).  It  is  also  a  product  of  the 
action  of  NH|Aq  o;i  scc-octyl  iodide  at  150° 
(.Malbot,  A.  Ch.  [6]  13,  514).  Oil,  with  unplea- 
sant odour.  Not  affected  by  cold  alcoholic  KOH. 
Is  perhaps  identical  with  the  preceding  octylene. 

Octylene  CMe„:CH.CMc.,.  Diisobutylene. 
(103°  i.V.)  (B  ) ;  (112°)  (Malbot.  A.  Ch.  [Gj  19, 
370;  C.  R.  108,  957).  S.G.  2  -734.  H.C. 
1,252,500.  H.F.  51,500.  Formed  by  polymerisa- 
ion  of  isobutylene  by  heating  with  H.SO,  (1  pt.) 
and  water  (1  pt.)  at  100°  (Butlerow,  B.  8,  1G83; 
9,  1G87  ;  A.  180,  245  ;  189,  44  ;  J.  R.  1882, 190; 
Konovalolf,  Bl.  [2]  34,  334).  Yields  acetone, 
CMe|.CO.,H,  and  oxy-octoic  acid  on  oxidation. 

Octylene  CMePriCHEt.  (120-4°  cor.).  S.G.  f 
■7314.  Formed  in  the  action  of  Mel  and  Zn  on 
di-propyl  ketone  (Sokoloff,  J.iv:  [2]  39,  444). 

Octylene  GEtPr:CHMe  or  CEt,:CHEt.  (119°). 
S.G.  -7365.  A  product  of  the"  action  of  EtI 
and  zinc  on  ethyl  propyl  ketone  (Sokoloff,  J.  pr. 
[2]  39,  440).  Oil.  Yields  acetic,  propionic,  and 
butyric  acids  on  oxidation. 

Octylene  PrCH:CHPr.  (11G°-120°).  Formed 
from  PrCH(OH).CH(OH)Pr  and  HI  at  140°, 
followed  by  alcoholic  potash  (Fossek,  M.  4,  G73). 

Octylenes  of  undetermined  composition 
have  been  prepared  by  Schorlemmer  [A.  125, 
113),Cahours(./.  1850,  402;  1863,529);  Eenard 
{Bl.  [2]  39,  511),  Wurtz  (A.  128,  230),  Cloez  (B. 
7,  823),  Williams  (B.  10,  908),  Thorpe  a.  Young 
(.4.  165,  14),  and  Fittig  (.4.  117,  77). 

OCTYLENE  BROMIDE  v.  Di-buomo-octane. 

OCrYLENE  GLYCOL  v.  Di  oxy-ociane. 


OCTYLENE  OXIDE  C,n,„0.  (145").  S.G. 
15  -831.  Formed  by  the  action  of  KOH  at  180° 
on  the  chloro-octyl  alcohol  formed  by  union  of 
octylene  with  HOCl  (Clermont,  C.  R.  GS,  1323). 

M-OCTYL  IODIDE  C«H,J.  (220°)  (Moslinger, 

B.  9,  998) ;  (225-5°)  (Dobriner,  A.  243, 29).  S.G. 
9  1-3533  (D.) ;  if  1-3407  ;  p  1-331G  (Perkin). 

C.  E.  (0°_10°)  -00089  (D.).  M.M.  16-197  at  20-7°. 
S.V.  222-6.    Formed  from  the  alcohol  and  HI. 

Ccc-Octyl  iodide  C  H.^.CHMel.  (211°). 
S.G.  15  1-31  (B.) ;  2  1-355  (Kraflt,  B.  19,  2222). 
Formed  from  the  alcohol  (Bouis,  A.  Ch.  [3]  44, 
131  ;  Squire,  C.  J.  7,  108). 

Octyl  iodide  C,H,jI.  (120°  w  mc?(o).  S.G. 
21  1-314.  Formed  from  octylene  and  HI  (De 
Clermont,  Bl.  [2]  12,  212). 

DI-OCTYL-MALONIC  ACID  C,„H,,0,  i.e. 
(G,H„).,C(CO,H).,.  [75°J.  Crystals,  insol.  water 
(Conrad  a.  Bischoff,  B.  13,  597  ;  A.  204,  163). 

Ethi/l  ether  Et.K".    (338°).   S.G.  i? -890. 

OCTYL  NITRITE  C.H.^.O.NO.  (17G°).'  S.G. 
1-  -852.  Formed  from  octyl  alcohol  and  HNO^j 
(Eichler,  B.  12,  1887). 

Sfc-Octyl  nitrite  C„H|,.CHMe.O.NO.  (1G5"). 
S.G.  "  -881.  Formed  by  the  action  of  glyceryl 
trinitrite  on  scc-octyl  alcohol  (Bertoni,  O.  IG, 
520).    Oil,  V.  sol.  ether. 

OCTYL  OXIDE  (C„n„).,0.  (292°).  S.G.  g 
•8204.  C.E.  (0°  10°)  -00088.  S.V.  403-G. 
Formed  from  C,H|,ONa  and  C.,H|,I  (Moslinger, 

A.  185,  56  ;  Dobriner,  A.  243,  10). 
o-OCTYL-PHENYL-AMINE  C,H,..C,H,.NHa. 

— B'HCl.— B'.,H.,SnC^  (Ahrens,  B.  19,  2725). 

p-Octyl-phenyl-amine  [20°].  (310°  cor.). 
Formed  by  heating  octyl  alcohol  with  aniline  and 
ZnCl.,  at  280°  (Beran,  B.  18,  132).-B'HC1.— 
B'sHoSOj.— B'.,H.^C.,0^ :  white  plates. 

Forimjl  derivative  [50°].  Plates. 

Acetyl  derivative  CnH^i.NHAc.  [93°]. 

Benzoyl  derivative.  [117°].  Plates. 
The  corresponding  derivative  cf  sec-octyl-phenyl- 
amine  melts  at  109°. 

n-OCTYL-PHOSPHINE  CgHi-PH,.  (c.  186°). 
S.G.  -821.  Formed  by  heating  octyl  iodide 
with  PHJ  and  ZnO  (Moslmgcr,  A.  185,  C5).— 
B'HI :  crystalline. 

OCTYL  SULPHATES. 

7t-0ctyl-sulphttric  acid  CsHiiO.SO^H  (Mos- 
linger, A.  185,  62).  Forms  a  sparingly  soluble 
Ba  salt,  and  an  easily  soluble  K  salt. 

Scc-Octyl-sulphurio  acid  C,H,;O.SOjH 
(Bouis,  C.  R.  33,  144 ;  33,  935).— BaA'.,  Saq.— 
KA'  aq  :  pearly  crystals. 

1^-0CTYL  SULPHIDE  (CJI,-),S.  (above 
310°).  S.G.  1^  -842.  From  the  chloride  and 
KjS  (Moslinger,  A.  185,  59). 

Sec-OCTYL  SULPHOCYANIDE  C„n,,NS  i.e. 
C,H,3.CHMe.S.Cy.  (142°).  From  the  iodide 
and  potassium  sulphocyanide  (Jahn,  B.  8,  805). 

OCTYL-THIENYL  METHYL  KETONE 
C,H,S(C8H„).C0.CH,.    (c.  352°).    Formed,  to- 
gether with  oily  C^HS(C„H„)(C0.CH3),  (which 
yields  an  oxim  [58°]),  by  the  action  of  AcCl  on 
octyl-thiophene  in  presence  of  AICI^  (Schweinitz, 

B.  19,  646).    Oil,  volatile  with  steam. 
?i-OCTYL-THIOCARBIMIDE  CJI,;.N:CS. 

(232°).  Formed  from  ?i-ootylamine  (Jahn,  B.  8, 
804;  ill.  3,  173). 

(a) -OCTYL-THIOPHENE  CsH,;.C,H,S. 
(2.j8°).    S.G.  11  -8113.    Formed  from  octyl 


OLEIC 

brnmidp,  (a)-iotlo-thiopliene  and  Na  in  ether 
(Suhweinitz,  B.  19,  044).  Oil. 

/ic/c/-c)iccs.— Bromo-  and  Iodo-  oct\'L-tuio- 
P1i;;ni;. 

OCTYL-THIOPHENE  DICAR30XYLIC 
ACID  C,II,-.C,1IS(C0..II)„.  [185^].  Funned  by 
oxidising  C,HS(CJlJ)(Cb.CH,).,  with  alkaline 
KMnOj  (Schweinitz,  B.  10,  01(5).  Needles.— 
Ba.V  l:',ai|. — Cti.\" 2',aii. — Ag„A"3aq  :  j'cllow  pp. 

Scc-OCTYL-THIO-UREA  '  C„H,,NH.CS.NH,,. 
fill'].  Formed  from  si'c-octyl-thio-carbimide 
and  NFI,  (Jiihn,  B.  S,  804  ;  M.  3,  173).  Plates. 

OCTYL-TOLYL-AMINE  C,H3Me(CJI,;)NH,,. 
(32.j°).  Formed  by  heating  o-toluidine  with 
octyl  alcohol  and  ZnCL,  at  280°  (Beran,  B.  18, 
145).    Oil.— B'HCl.— B'^H.SO,.— B',H,C,0,. 

Acetyl  derivative.    [81°].  Needles. 

Benzoyl  derivative.    [117°].  I'lates. 

OCTYL-'UREA.    Ennoyl  derivative 
C„H,.NII.CO.NH.CO.C,H|,.   ['J7°].  From  ennoic 
amide,  Br,  and  NaOIIAii  (Hofmann,  B.  15,  700). 

(ENANrH-DIACETONAMINE    v.  Aceton- 

AJIINH. 

(ENANTHIC  ACID  v.  Heptoic  acid. 

(ENANTHOL  v.  Hf.i'toic  ai.deuyde. 

(ENANTHYLAMINE  v.  Heptylamine. 

(ENANTHYLIC  ACID  v.  Heptoic  acid. 

(ENANTHYLIDENE  v.  Heptinene. 

(ENOGLUCIN  C,.H,p.,.  [20S-5^].  A  sub- 
stance resembling  phloroglucin  prepared  from 
eenolin,  tlie  red  colouring  matter  of  wine,  by 
potash-fusion  (Gautier,  Bl.  [2]  33,  583).  Tables 
(containing  2aq),  m.  sol.  water.  Gives  no  colour 
with  Fed,,. 

(ENOLIN  C.,|H,„0„,?  A  colouring  matter 
ppd.  by  adding  lead  subacetate  to  red  wine 
(Glenard,  C.  R.  47,  208  ;  Gautier,  Bl.  [2]  32, 
103)  or  by  adding  lime  (Varenne,  Bl.  [2]  29,  109). 
Its  composition  is  variable. 

OIAZTHIOLES.  Derivatives  of  <n:ch/'^- 
OILS.    Liquids  nearly  or  quite  insol.  water. 

In  a  more  restricted  sense,  the  term  oil  is  applied 
to  neutral  liquids  derived  from  plants  or  animals. 
Oils  are  said  to  be  '  fixed  '  when  they  cannot  be 
distilled  either  alone  or  with  steam  without  under- 
going decomjjosition  ;  oils  that  can  be  so  dis- 
tilled being  termed  volatile  or  essential  oils. 
Most  of  the  fixed  oils  are  glycerides  of  stearic, 
lialmitic,  and  oleic  acids  (v.  Glycekin).  Fatty 
oils  that  absorb  oxygen  from  the  air  and  thus 
become  slowly  converted  into  varnishes  are 
termed  drying  oils,  e.g.  linseed,  hazel-nut,  hemp, 
and  poppy  oils.  Drying  oils  contain  glycerides  of 
linoleic  and  similar  unsaturated  acids  (v.  Lino- 
M'.i'c  ACID  and  Fat).  Essential  oils  consist 
cither  wholly  of  hydrocarbons  or  of  mixtures  of 
hydrocarbons  with  compounds  of  carbon,  hydro- 
gen, and  oxygen.  These  oxygenated  compounds 
may  be  compound  ethers  (oil  of  chamomile), 
phenols  (oil  of  thyme  ;  oil  of  caraway),  ketones 
(oil  of  rue),  aldehydes  (oil  of  cinnamon),  or  acids 
(oil  of  valerian).  Many  essential  oils  deposit  a 
solid  (stcaroptenc)  on  cooling  strongly,  leaving  a 
liquid  portion  (elieoptene).  Most  of  the  essential 
oils  contain  terpencs  or  at  any  rate  hydrocarbons 
of  the  fornmla  (C,HJ„  (v.  Tekpenes).  The  in- 
dividual oils  are  described  in  their  alphabetical 
places.    Sec  also  Fat. 

OLEANDRINE.  A  poisonous  alkaloid  [70°- 
7o°J,  in  the  leaves  of  the  oleander  (Lukomski,  /. 
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1801,  540;  Ectelli,  J.  1875,  783).  Minute  crys- 
tals (by  sublimation). 

OLEFINES.  Hydrocarbons,  C„II,,„,  homolo- 
gous with  ethylene,  so  called  from  their  property 
of  combining  with  chlorine  and  bromine,  even  in 
the  dark,  forming  oily  dichlorides  and  dibromides 
{v.  vol.  ii.  p.  710). 

OLEIC  ACID  C„H„0...  Mol.  w.  282.  [8^] 
(SchOn,  .4.  244,  202)  ;  [14°]  (Gottlieb).  (223"  at 
10  mm.);  (280°  at  100  nun.)  (Kvalft  a.  Noerd- 
linger,  B.  22,  819).  S.G.  -808.  Occurs  as 
glyceryl  ether  (triolein,  vol.  ii.  p.  022)  in  most 
fixed  oils  and  fats  (Chevreul,  Rechcrches  sur  Ics 
corps  (jras,  p.  205 ;  Varrentrapp,  A.  35,  190  ; 
Laurent,  A.  Ch.  [2]  65,  149  ;  Gottlieb,  A.  57,  40  ; 
Heintz,  P.83,  555;  89,583;  90,143;  Berthelot, 
A.  Ch.  [3]  41,  243).  Prepared  by  saponifying 
olive  or  almond  oil  with  potash,  decomposing 
the  soap  with  tartaric  acid,  heating  the  seijarated 
fatty  acids  with  PbO,  extracting  lead  oleate  with 
ether,  shaking  the  extract  with  HClAq,  decant- 
ing and  evaporating  the  ethereal  solution. 

Properties. — White  needles  or  (above  14°)  oil. 
Insol.  water,  v.  sol.  alcohol,  miscible  with  ether. 
May  be  distilled  by  suiserhoated  steam  at  250'. 
Neutral  to  litmus,  but  when  impure  it  absorbs 
oxygen,  becoming  acid  and  rancid.  Gives  a 
crimson  colour  (Pettenkofor's  reaction)  when 
heated  with  sugar  or  f urfuraldehyde  and  H  SO, 
(Mylius,  H.  11,  492). 

Reactions. — 1.  Yields,  on  distillation,  scbaeie, 
acetic,  and  hexoic  acids,  C0„,  CH,,  C._,H,|,  and  CO 
(Engler,  B.  22,  593). — 2.  Potash-fusion  gives 
acetate,  palmitate,  and  hydrogen. — 3.  Nitrous 
acid  converts  it  into  the  isomeric  elaidic  acid, 
which  is  solid. — 4.  Nitric  acid  oxidises  it  to 
acetic,  propionic,  butyric,  valeric,  hexoic,  heptoic, 
octoic,  ennoic,  decoic,  suberic,  iiimelic,  adipic. 
and  azelaie  acids. — 5.  Glycerin  yields  on  heating 
mono-  and  tri-olein. — 0.  Bromine  combines, 
forming  di-bromo-stearic  acid  (Overbeck,  /.  pr. 
97,  159).— 7.  HIAq  and  red  P  at  205°  in  sealed 
tubes  yield  stearic  acid  (Goldschniiedt,  Sitz.  W. 
T2,  306  ;  Muter,  An.  2,  03).— 8.  Alkaline  KMnO., 
gives  azelaie  acid  and  di-oxy-stearic  acids  [137^] 
(A.  Saytzeff,  J.  pir.  [2]  31,  541 ;  Bl.  [2]  45,  255). 

9.  Iodine  (1  p.c.)  in  sealed  tubes  at  270°  forms 
stearic  acid  (Wilde  a.  llej'chlcr,  Bl.  [3]  1,  295). 

10.  Cone.  H.jSO^,  followed  by  water,  yields  oxy- 
stearic  acid  [79°],  oxy-steario  lactone  [48°],  and 
oily  C,„H3,.CH(0.S0,H).C0..H(Sabaneefi,  Bl.  [2j 
40,  819  ;  Geitel,  J.  pr.  [2]  37,  74). 

Salts. — KA'.  S.  25  in  the  cold.  Deliques- 
cent. Its  solution  deposits  a  gelatinous  acid 
salt  when  greatly  diluted.— NaA'.  S.  10  at  12°. 
S.  (alcohol  of  S.G.  -82)  5  at  13°.  S.  (boiling 
ether)  1. — LiA'. — CaA', :  granular  pp.— SrA'„.— 
BaA'jt  crystalline. — BaH.,A',:  flocculent  (Goss- 
mann,  A.  86,  322).-MgA',.— PbA'„.  [c.  80°]. 
White  powder,  sol.  boiling  ether,  turpentine  oil, 
and  ligroin.— Pb,A',0.  [100°].— PbjA'A  (SchOn). 
— MnA'.. :  si.  sol.  alcohol,  v.  sol.  ether.— F'e.\',j : 
insol.  alcohol,  v.  sol.  ether.— AlA'^ :  si.  sol.  ether. 
—  Hg.A'j:  grey  flocks,  insol.  water,  sol.  alcohol 
and  ether. — ZnA'„. — CuA'^. — AgA'. 

Methyl  ether  MeA'.    S.G.     -88.  Oil. 

Ethyl  ether  EtA'.  (307°)  at  307  mm. 
S.G.  \i  -875;  ?5  -870.  MM.  21-9  at  15° 
(Perkin). 

Glyceryl  derivatives  v.  vol.  ii.  p.  022. 
Amide  C,JI,,0(N11J.      [78  ]  (B.) ;  [75=] 
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(C.)-  Foniicd  by  the  action  of  alcoholic  am- 
monia on  oil  of  almonds  or  oil  of  hazel-nuts 
(Kowney,  C.  J.  7,  200;  Carlet,  Bl.  1859,  73). 

Elaidic  acid.  [47°].  A  polymeride  of  oleic 
acid  produced  by  the  action  of  nitrous  acid  on 
oleic  acid.  It  may  also  be  got  by  saponifying 
its  glycei'yl  derivative,  ela'idin,  which  is  formed 
when  olive  oil  is  solidified  by  nitrous  acid  gas 
or  by  mercurous  nitrate  (Boudet,  A.  Ch.  [2J  50, 
391 ;  Laurent,  A.  Ch..  [2]  65,  149  ;  Meyer,  A. 
35,  174 ;  Gottlieb,  A.  57,  54).  Laminie  (from 
alcohol),  m.  sol.  ether.  May  be  distilled.  Acid 
to  litmus.  On  fusion  with  potash  it  yields 
acetate  and  palmitate.  Alkaline  KMnO^  forms 
di-oxy-stearic  acid.  Combines  with  bromine 
forming  di-bromo-steario  acid  [27°]  (Burg,  Bl. 
[2]  3,  191). 

Salt  s.— NaA' :  plates.— NaHA'.,.—AgA'. 

Methyl  ether  MeA'.    S.G.  is -872.  Oil. 

Ethyl  ethermk'.  S.G.iS-869. 

Glyceryl  ether  C.,B.,A'^.  Fdaidin.  [32°]. 
Nodules,  almost  insol.  alcohol. 

Aviide.  [94°].  Formed  from  elaidin  and 
alcoholic  NH3.  Needles. 

Iso-oleic  acid  0,,H.,_,02.  [45°].  Formed  by 
the  action  of  alcoholic  potash  at  120°  on  iodo- 
stearic  acid  obtained  from  oleic  acid  and  HI 
(Michael  a.  Saytzeff,  J.  i^.  [2]  35,  386  ;  37,  277  ; 
Benedikt,  U.  9,  520).  Got  also  by  distilling, 
at  100  mm.  pressure,  oxy-stearic  acid  (p.  Oleic 
ACID,  Reaction  10).  Trimetric  plates  (from 
ether),  insol.  water,  v.  e.  sol. alcohol,  m.  sol.  ether. 

Ecaclions. — 1.  Yields  acetate  and  palmitate 
by  potash-fusion. — 2.  KMnO^  forms  di-oxy- 
stearic  acid  [78°]. — 3.  Bromine  forms  a  liquid 
dibromide. — 4.  HI  yields  an  oily  iodostearic  acid. 

Salts . — NaA'. — ZnA'2. 

OLEIN  V.  Glycerin,  Olcyl  derivative. 

OLIBANUM.  Incense.  A  gum  resin  exud- 
.  ing  from  Boswellia  papyrifcra.  It  contains  7 
.p.c.  essential  oil,  72  p.c.  of  resin  soluble  in 
alcohol,  and  20  p.c.  of  gum  (arabin)  (Stonhouse, 
A.  35,  306;  Kurbatoff,  Z.  [2]  7,  201 ;  A.  173, 1; 
cf.  Braconnot,  A.  Ch.  [2]  58,  60).  The  essen- 
tial oil  contains  a  terpene,  olibene  C,„H,g  (157°), 

■  S.G.  —  •803,  and  an  oxidised  substance.  Olibene 
forms  a  hydrochloride  C,„H|,,HC1  [127°]. 

OLIVE  OIL.  S.G.  f  •913  (Long,  Am.  10, 
392).  An  oil  expressed  from  olives  (OZca  e«(ro- 
pcea).    It  contains  the  glyceryl  ethers  of  oleic 

.and  palmitic  acids.  The  glycerides  of  unsa- 
turated acids  are  present  in  greater  quantity 
(87  p.c.)  than  those  of  saturated  fatty  acids 
(13  p.c.)  (Hazura  a.  Griissner,  M.  10,  248). 

OLIVIL  C,,H„0,.  [120°].  A  neutral  sub- 
stance occurring,  together  with  resin  and  a  little 
benzoic  acid,  in  the  gum  of  the  olive-tree.  The 

'resin  is  removed  by  ether,  and  the  residue  crys- 

■  tailised  from  alcohol  (Pellctior,  A.  Ch.  [2]  3,  105  ; 
51,  190;  Sobrero,  A.  54,  67  ;  Amato,  G.  8,  83). 
Anhydrous  crystals  (from  alcohol)  or  prisms 
containing  Aq  (from  water).  Eeduces  silver 
salts.  Alkaline  KMnO,  yields  vanihin.  Cone. 
HIAq  yields  Mel  and  EtI. 

OMIOHOLIN  C,,,H„N0,?  A  red  resin  ob- 
tained, together  with  the  similar  omieholic  acid 
from  urine  (Thudichum,  C.R.  106, 1803). 

OMPHALOCARPIN.  A  neutral  substance  in 
the  fruit  of  Omphalocarpum  Proccia  (Naylor, 
Ph.  [3]  12,  478).    Needles  (from  alcohol). 
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ONOCEIIIN  C,,H,„0.  Occurs,  together  with 
ononin,  in  the  root  of  Ononis  spinosa  (Hlasiwetz, 
J.  pr.  65,  142).  Hair-like  crystals  (from  alco- 
hol).   Chlorine  forms  resinous  C,.,H|5C1.,0. 

ONONIN  C3„R,,0,3.  [235°].  Aglucosideoccur- 
ringinthe  root  of  the  spinous  rest-harrow  (Ouofu's 
spinosa)  (Beinsch,  Rep.  Pharm.  [2]  26,  12 ; 
Hlasiwetz,  Sitz.  W.  15,  142).  Tasteless  needles 
(from  alcohol),  si.  sol.  boiling  water,  nearly 
insol.  ether.  Its  alcoholic  solution  is  ppd.  by 
lead  subacetate. 

Reactions.— 1.  Boiling  haryta-watcr  splits 
it  up  into  formic  acid  and  crystalline  onospin 
C,,H3,0,,  [162°].— 2.  Dilute  H,S0^  yields  glucose 
and  formonetin  C.^H.^O^,  which  is  further 
split  up  by  baryta-water  into  formic  acid  and 
ononetin  C23H,,,0s  [120°].  Formonetin  and 
ononetin  crystallise  from  alcohol.  Ononetin 
and  onospin  are  coloured  red  by  FeCIj. 

OPHIOXYLIN  C,,H,.,0,?  [72°].  S.  -15  at 
100°  ;  S.  (alcohol)  33  at  78°.  Occurs  in  the  root 
of  Ophioxylon  serpcntinum  (Bettink,  R.  T.  C.  8, 
319).  Dimetrio  needles.  Cone.  H^SO^  colours 
it  blood-red  and,  on  warming,  indigo-blue.  Its 
alkaline  solution  is  violet. 

OPIANIC  ACID  C,„H,„0,  i.e. 
C,H,(0Me),(CH0).C0,H.  Mol.  w.  210.  [140°]. 
An  acid  obtained  by  the  oxidation  of  narcotine 
(q.  V.)  (Liebig  a.  Wohler,  A.  44,  120 ;  50,  1 ; 
Blyth,  A.  50,  29  ;  Anderson,  Tr.  E.  20  [2]  347  ; 
Matthiessen  a.  Foster,  C.  J.  10,  345  ;  21,  357). 
It  is  also  formed  by  the  action  of  KMnOj  and 
dilute  HNO3  on  hydrastin  (Freund  a.  Will,  B.  19, 
2799).  Purified  by  passing  a  rapid  current  of 
nitrous  acid  gas  (which  does  not  affect  it) 
through  its  boiling  aqueous  solution  (Prinz,  J.pr. 
[2]  24,  355).  It  may  also  be  purified  by  etheri- 
fication,  the  ether  being  subsequently  decom- 
posed by  boiling  with  water  (Liebermann  a. 
Kleemann,  B.  20,  881). 

Properties. — Needles  or  prisms,  v.  sol.  alco- 
hol, ether,  and  liot  water.    Tastes  bitter. 

Reactions. — 1.  Keadily  oxidised  to  hemipio 
acid. — 2.  Keduced  by  sodium-amalgam  to  me- 
conin. — 3.  Boiling  cone.  KOHAq  yields  hemipic 
acid  and  meconin. — 4.  Cone.  HClAq  at  100° 
yields  MeCl  and  C,H,(OMe)(OH)(CHO)CO,H 
HIAq  acts  in  like  manner.  Dilute  HClAq  at 
170°  forms  isovanillin  G,H3(0Me)(0H)CH0  and 
protocatechuic  aldehyde. — 5.  HNO3  forms  nitro- 
opianic  acid,  nitro-hemipic  acid,  and  a  compound 
C_„Ho„N.jO|2.— 6.  PCI5  yields  a  chloride  reduced 
by  zinc  and  HCl  to  meconin. — 7.  Heating  with 
malonic    acid,    HOAc,    and    NaOAc  forms 

C^H2(OMe)2<^^^^Qjj       liy^  (Liebermann,  B. 

19,  2284).— 8.  H.SO^  (30  pts  )  at  180°  forms  rufi- 
opin,  a  red  colouring  matter  (Anderson,  C.  9, 
277 ;  Liebermann  a.  Chojnacki,  B.4, 194).— 9.  Dis- 
tillation with  soda-lime  yields  methyl-vanillin. 
10.  Tolylene-o-diamine  forms  a  crystalline  com- 
pound [243°]  (Bistrzycki,  B.  21, 2523).— 11.  Be:i2- 
idine  yields  C.,,H,8N20,  [above  320°].— 12.  Urea 
forms  CiiHijNjOs  [259°].— 13.  Hydrazobemene 

produces  C,H,(OMe)2<^°(jjpijj^THPi5>P»8°]. 

14.  An  alcoholic  solution  of  hydroxylamine 
hydrochloride  forms,  on  boiling,  hemipimide,  but 
in  the  cold  it  yields  the  isomeric  oxim-anhydride 

C,H,(OMe),<^^°-.^  [115°]  (Liebermann,  B.  19, 
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2023).  Tills  liorly  sudclonly  changes,  at  its  melt- 
)ii;,'-poiiit,  to  heiuipimide,  with  great  rise  of  tein- 
pemturo. — 15.  Aniline  in  HOAc  forms,  on  boil- 
ing, C„H,(OMe)  ,(CO.,H)Cn:NPh  1 187°].— IG.  Am- 
i>io)iia  forms  opianinioii  C^„H|,,NO,„  a  yellowish 
powder,  decomposed  by  water  at  150' into  NH., 
and  opianic  acid. — 17.  Aqueous  snlpliurous  acid 
forms  crystalline  C|„H,uOjH^SOj,  whence  the  salts 
BaA'.,  3aq  and  PbA'.j  Oaq  may  be  obtained. — 

18.  H^S  forms  yellow  amorphous  C,„H||,SO|.— 

19.  P/icnoZ  and  II.SO,  in  the  cold  form  amorphous 
opiaurin  C._,„H,„0,.,  which  forms  a  purple  solution 
with  potash. — 20.  Plicnulhydrazinc acetate  forms 
C,,iH|  ,N^Oj  crystallising  in  needles  [175°]  (Liebcr- 
mann,  B.  I'J,  703).— 21.  Salicylic  acid  and 
ZnCl.,  form  C,,H,„03  [140=],  whence  C,,H,AcO, 
[152°]  (iNIichael,  Am.  5,  95). 

Salts.— KA'2Jaq  (Wegscheider,  J1/.3,  31S).— 
KA'aq  :  triclinic  plates. — BaA'._,  2aq  :  elilorcsoent 
prisms. — PbA',  2aq  :  sparingly  soluble  crystals. 
[150^]. — PbA'., ;  tufts  of  silky  prisms. — AgA'. 

Methyl  ether  MeA'.  [85°]  (W.);  [102°] 
(L.).  Formed  from  the  silver  salt  and  Mel,  or 
by  boiling  the  acid  with  MeOH.  Mouoclinic. 

Ethyl  ether  Et\'.  [92°]. 

Propyl  ether  Yvk'.  [103°]. 

Acetyl  derivative  C,„H„AcO,.  [121°]. 

Propionyl  derivative.    [111-'].  Needles. 

Anhydride  jC,H,(OMe),(CHO).COJ  ,0. 
Triopianide.  [231°].  Formed  by  heating  the 
acid  for  two  hours  in  a  current  of  dry  air.  Needles 
(from  acetone). 

Oxiin  C„II,(OMe),(CO,H).CH:NOn.  [83°]. 
Formed  from  the  acid  (i  mol.),  dilute  ICOH 
(4  mo!s.),  and  hydroxylamine  hydrochloride 
(I  j  mols.)  in  the  cold  (Perkin,  jun.,  C.  J.  57, 
1071).  Long  slender  needles,  v.  sjl.  alcohol. 
At  130°  it  suddenly  becomes  solid  owing  to  the 
formation  of  hcmipimide. 

Di-phcnyl- h  t/dra  zi  de 
CJI,(OMe),(Cb,,H).CH:N.NPh,.  [172'].  CaA',,8aq. 

Chloro-opiauic  acid 
C.TICH()Me),(C[IO).CO.,n.      [211°].  Necllos 
(Prinz,  J.  pi:  [2]  24,  300). 

Bromo-opianic  add.  [102°].  (P.);  [201] 
(We.;sclieidcr,  M.  4,  207).    Needles. — BaA'.^  aq. 

Nitro-opianic  acid 
C„H(NOJ(OMe),(CHO).CO,H.  [IfiO"'].  Formed 
by  nitration  of  opianic  acid  (Prinz).  Yellow 
l)risms  (from  water).  With  acetone  and  dilute 
NaOHAq  it  yields  the  tetra-methyl  derivative  of 
tetra-oxy-indigo  dicarboxylic  acid  (Liebermann, 
li.  19,  352).  Aniline  in  HOAc  reacts,  form- 
ing C,H(NO,)(OMe),(CO,H).CH:NPh  [184°].— 
KA'  3aq  :  prisms. — BaA',  3aq  :  yellow  needles. 

Ethyl  ether  l^iM.  [96°]. 

Acetyl  derivative  CidH^AcNO,.  Crystals. 

Phenyl-hydrazide 
CJI(Ox^^e)',(NO,)(CO,H).CH:N,HPh.  [184°].  Bed 
needles  (Liebermann,  B.  19,  704).    By  boiling 
with  IIOAc  it  is  converted  into  '  nitro-opianyl- 
phcnyl-hydrazine'  C.^PI.^NA  [173°]. 

Di-phenyl-hydrazideC..Jl,.,'ii.,0^.  [21T]. 
Prisms,  si.  sol.  ether  (Bistrzyckij  B.  21,  2520). 

Nitroso-opianic  acid? 
C„n(OMe)_(XO)(CII()).CO,,H  [6:5:3:4:1].  [176°]. 
Formed   by   reducing   nitro-opianic  acid  with 
NaOMe  (Kleemann,  B.  20,  875).  Longyellowish- 
b'reen  needles.— AgA' :  felted  needles. 


Amido-opianic  acid 

C„Il(XlI_.)(OMe),(CU()).CO_,n.  Formed  by  re- 
duction  of  nitroso-opiauic  acid  (K.).  -  IIA'iici. 

Acetyl  derivative  C,|tL,N,0,,.  [233°]. 

Phenyl-  hydrat  ide 

CJI(NH,)(OMe),<^g;gpj^.     [143°].  Needles 

(Liebermann,  B.  19,  2270). 

Noropianic  acid  C,-H,(OII),(CIIO)CO IT.  [171° 
cor.].  Formed  by  heating  opianic  acid  with 
PllxVq.    Crystals  (containing  l^aq). 

Methyl  derivative 
C.H,(OMe)(OH)(CHO).CO,H.  [154°]  (P.) ;  [142°] 
(Wegscheider,  M.  3,  790).  Formed  by  heating 
opianic  acid  with  HClAq  at  100°.  Prisms  (con- 
taining s'aq).  Chlorine  forms  the  chloro-  deriva- 
tive CH.CIO^  [200°].  On  nitration  it  yields 
C,H(NO,)(OMe)(OH)(CHO).CO,H  [203°],  which 
crystallises  in  needles  (containing  aq),  and  yields 
an  oxim  decomposing  at  252°,  and  converted  by 
HOAc  into  the  anhydride  G,H,  N,,0,.  [252'"J  ;  the 
nitro-  acid  also  yields  a  phenyl-hydrazide  [179°] 
converted  by  HOAc  into  an  anhydride  [191°] 
(Elbel,  B.  19,  2300).- KA'2aq.— BaC„H„0,  aq. 

Iso-opianic  a.cid  v.  Metltylderivativc  of  Alde- 

IIYDO-VANILLIC  ACID. 

Iso-noropianic  acid  CJI,(OH),(CIIO).CO,II 
[4:3:5:1].  [above  210°].  Formed"  by  heating 
aldehydo-vanillic  acid  with  HClAq  at  175°  (Tic- 
mann  a.  Mendelsohn,  B.  10,  400).  Needles. 

Psaudopianic  acid 
C„H,(0Me),(01I0)C0,H  [1:2:3:4].  [122°].  A 
product  of  the  action  of  boiling  dihite  H.^SO,  on 
borberol  (Perkin,  jun.,  C.  J.,  57, 1005).  Slender 
needles  (from  hot  water).  When  warmed  with 
phenol  and  H^.SO,  it  gives  a  green  colour,  chan- 
ging to  violet-brown. — KA'. — AgA' :  needles. 

O.rim  C,,H,„0,(N01I).    [124°].  Needles. 

OPIANYt-ACETIC  ACID  C,.,H,,0j  i.e. 
C, H,(0Me),(C0,H).CH(0H).CH,.C0;H.  Formed, 
as  barium  salt,  by  boiling  meconin-acetic  acid 
(p.  198)  with  baryta  water  (Liebermann  a.  Klee- 
mann, B.  19,  2292).  The  acid  when  liberated 
from  its  salts  at  once  loses  H.O  and  is  recon- 
verted into  its  lactone :  meconin-acetic  acid.— 
A'Ag  :  crystalline  pp. — A'.^aAcj :  prisms. 

OPINIO  ACID  C„H„0,.  [148°].  Formed  by 
the  action  of  HI  on  hemipic  acid  (Liechti,  Z. 
[2]  6,  190  ;  .4.  Siippl.  7,  151  ;  Beckett  a.  Wright, 
J".  1876,  809).  Prisms  (containing  2aq).  Coloured 
violet  by  FeCl^. 

OPIONIN.  [227°].  A  substance  present  in 
small  quantity  in  Smyrna  opium  (Hesse,  /I.  228, 
299).  Small  needles,  v.  sol.  alcohol,  ether,  and 
alkalis,  v.  si.  sol.  water.  Neutral  to  litmus. 
When  fused  with  potash  it  yields  opionic  acid 
[120=]. 

OPIUM.  The  dried  juice  obtained  from  the 
unripe  capsules  of  Papaver  somnifcrum.  It  con- 
tains morphine,  codeine,  narcotine,  narccine, 
thebainc,  papaverine,  meconic  acid,  and  me- 
conin.  "The  quantity  of  morphine  varies  from 
3  to  15  p.c.  Hesse  (A.  153,  47  ;  Suppl.  8,  299) 
obtained  also  codamine,  lanthopine,  laudanine, 
meconidine,  cryptopine,  protopine,  laudanosine, 
and  hydrocotarnine.  Kauder  describes  tritopine 
(.4)-.  Ph.  228,419).  The  three  alkaloids  mor- 
phine, codeine,  and  theba'ine  are  strong  bases, 
while  papaverine,  narcotine,  and  narceine  are 
feeble  bases.  The  various  constituents  of  opium 
are  described  in  their  alphabetical  position. 
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CPOPAITAX.  Tlie  dried  juice  obtained  from 
the  roots  of  the  Pastinaca  Opopanax.  It  con- 
tains 33  p.o.  of  gum,  2-8  p.c.  of  malic  acid,  and 
42  p.c.  of  a  resin  which  yields  protocatechuic 
acid  on  fusion  with  potash  (Pelletier ;  Hlasiwetz 
a.  Barth,  18G0,  G30  ;  Hirschsohn,  0.  C.  1877, 
182). 

ORANGE  PEEL  OIL.    S.G.  fj  -8435.  The 

essential  oil  of  orange  peel  consists  mainly  of  a 
terpene  (17-1°),  but  contains  also  an  aldehyde 
C,„H,„0  (224°-228°)  (Wright,  G.  J.  18,  118G  ; 
20,  652;  Semmler,  B.  24,  202).  It  contains 
no  cymene  (Hartley,  C.  J.  37,  677).  Tanret 
(Bl.  [2]  46,  501)  got  from  orange  peel  resinous 
'  aurantiamario  acid'  CioHi^Oj,  [a]-a  =  -28°, and 
uncrystallisable  '  aurantiamarine'  C2.,H250i2? 
[ajj,  =  —60°,  a  very  bitter  substance. 

ORCEIN  C^sH^iNjO,.  A  colouring  matter 
obtained  from  oroin  by  the  action  of  aqueous 
ammonia  and  air.  Purified  by  exhausting  with 
ether,  and  crystallising  from  dilute  alcohol  (Zul- 
kowsky  a.  Peters,  M.  11,  227;  cf.  Kobiquet, 
A.  Ch.  [2]  42,  245  ;  58,  320  ;  Dumas,  A.  27, 145  ; 
Laurent  a.  Gerhardt,  A.  Ch.  [3]  24,  315;  Lieber- 
mann,  B.  7,  247;  8,  1649).  Micro-crystalline 
mass,  with  metallic  lustre  ;  insol.  water,  ether, 
and  CSo.  Its  solutions  are  crimson,  but  are 
turned  bluish-violet  by  ammonia  or  potash. 

ORCENE  DIALDEHYDE.  This  name  is 
given  by  Tiemann  and  Helkenberg  (B.  12,  1003) 
to  two  isomerides  C„HMe(OH),(CHO),  (a)  [118°] 
and  (;8)  [168°]  formed,  together  with  orcyl  alde- 
hyde CjiHjOj,  by  the  action  of  chloroform  and 
KOH  upon  orcin.  The  (a)-  isomeride  forms  a 
di-anilide  C,HMe(OH),,(CH:NPh)..  [281°]. 

ORCIN  C',H,0,  i.e.  C,H,Me(OH),  [1:3:5].  Di- 
oxy-toluene.  MctUijl-resorcin.  Mol.  w.  124. 
[108°]  (Nevile  a.  Winther,  C.  J.  41,  417)  ;  [57°] 
(when  containing  aq).  (c.  288).  H.F.p.  109,276 
(Stohmann,  J.  pr.  [2]  34,  315).  Obtained  by 
boiling  orsellic  acid  with  water  or  by  action  of 
alkalis  on  lecanoric,  erythric,  and  evernic  acids 
and  picroerythrin,  and  also  by  dry  distillation  of 
the  same  bodies  (llobiquet,  A.  Ch.  [2]  42,  245  ;  58, 
320;  Liebig  a.  Will,  A.  27,  147;  Dumas,  A.  27, 
140  ;  Schunck,  A.  41, 159  ;  54,  269  ;  Stenhouse, 
Tr.  1848,  85  ;  A.  68,  93,  99;  Pr.  12,  263;  C.  J. 
16,327;  20,223;  De  Luynes,  ^.  128,330;  130, 
31 ;  Lamparter,  A.  134,  256).  Formed  also  by 
potash-fusion  from  aloes  (Hlasiwetz  a.  Barth,  A. 
134,  287) ;  p-chloro-toluene  sulphonic  acid  (Vogt 
a.  Henniger,  C.  R.  74,  1107)  ;  toluene  «j-disul- 
phonicacid;  s-bromo-cresol;  s-di-bromo-toluene; 
and  s-bromo-toluene  sulphonic  acid  (Nevile  a. 
Winther,  C.  J.  41,  417).  Formed  also  from  nitro- 
7u-cresol  by  reduction  and  application  of  the 
diazo-reactiou. 

Si/nthcsLS.  —  Acetone  -  di  -  carboxylic  ether 
0C(CH2-C0._,Et).,  when  treated  with  sodium  con- 
denses to  di-oxy-phenyl-acetic-di-carboxylicether 
C,H(OH),(CO,Et),.CH,.CO,Et,  the  latter  by  the 
energetic  action  of  alkalis  is  converted  into  di- 
oxy-phenyl-acetic  acid  C,.H,(OH)2.CH2.CO,H, 
whose  silver-salt  on  dry  distillation  yields  orcinol 
(Cornelius  a.  Pechmann,  B.  19,  1446). 

Properties. — Monoclinic  prisms  (containing 
nq),  v.  sol.  water,  alcohol,  and  ether.  Sweet 
taste.  Turns  red  in  air.  Its  aqueous  solution 
gives  a  white  pp.  with  load  subacetate  and  a 
dark  rod  pp.  with  FeCl^.  It  reduces  ammoniacal 
AgNOj.    Dry  bromine  forms  tri-bromo-orcin. 


Bromine  water  yields  penta-bromo-orcin  (Sten- 
house a.  Groves,  C.  J.  37,  403).  Its  solution  is 
not  rendered  acid  by  borax.  Nitrous  acid  gives 
an  orange-pink  colour  in  dilute  solutions  (Lindo, 
C.  N.  58,  1,  15).  It  forms  a  deliquescent  com- 
pound with  picric  acid. 

Reactions.— 1.  Air  ani  ammoJiia  yield  orcein 
together  with  yellow  C.iHjgNOj  soluble  in  ether 
and  an  amorphous  body,  resembling  litmus,  in- 
soluble in  ether  and  alcohol  (Zulkowsky  a. 
Peters,  M.  11,  227).  Dry  ammonia  forms  colour- 
less crystals  of  C^H^OnNHj.  —  2.  Ammonium 
cm-bonata  yields  'para-orsellic  '  acid  C^H^O,  aq 
[151°]  (Senhofer  a.  Brunner,  C.  J.  40,  265).— 
3.  KOH  and  CO^  form  pseudo-orsellic  acid 
fSchwarz,  B.  13,  1643).— 4.  Heating  with  HOAc 
(l^pts.)  and  ZnCL  (2pts.)  forms  crystalline 
C.^jHjjOj  as  well  as  '  orcacetein '  CisHigOj,  a 
yellow  powder  (Easinski,  J.  pr.  [2]  26,  56).  On 
boiling  orcin  (9  g.)  with  HOAc  (13-5  g.)  and 
phosphorus  oxyohloride  (18  g.)  there  is  formed 
C,H,Me(0H),.C0.CH3  [146°]  crystallising  in 
needles. — 5.  Orcin  (3  pts.)  heated  with  accto- 
acetic  ether  (2  pts.)  and  a  little  H.,SO,  at  100' 
forms  insoluble  Ci-Hi^Os  [249°]  which  yields 
C.-HijAcOj  [200°]  and  C,,H„Br,05  crystallising 
in  plates. — 6.  HNO3  saturated  with  HNO.,  acting 
upon  an  ethereal  solution  of  orcin  forms  a 
scarlet  dye  'azo-orcin  '  CnH^NO^  which  forms  an 
alkaline  solution  with  orange-red  fluorescence 
(Kramer,  B.  17, 1882).— 7.  H.SO,  saturated  with 
nitrous  acid  forms  a  dye  C2|H..,,N0g  which  yields 
alkaline  solutions  with  red  fluorescence  and 
C.jiHjjNO,  which  does  not  yield  fluorer.aent  solu- 
tions'(K;  Brunner,  .B.  21,  251). — 8.  A  mixture 
of  HNO3  and  HBr  yields  C,,H,„BrNOs  and 
Cj,H._,;MesBrN,0|,;  the  alkaline  solutions  of 
these  bodies  exhibit  brown  and  red  fluorescence 
respectively  (Brunner,  B.  21,  2484). — 9.  A  mix- 
ture of  HNO3  (10  c.c.  of  S.G.  1-39)  and  HCl 
(30  c.c.  of  S.G.  1-2)  on  the  water-bath  yields 
C,,H,„G1N05,  a  greenish  mass  which  yields 
Cl,H|„ACjClNOs.— 10.  Chloral  hydrate  and  water 
on  boiling  form  crystalline  CgHoiOg  whence 
C,,HigAc,08  [185°]  (Michael  a.  Eyder,  Am.  9, 
135). — 11.  Fusion  with  NaOH  yields  resorcin, 
tetra-oxy-di-phenyl-methane,  and  finally  phloro- 
glucin  (IBarth,  M.  3,645). — 12.  Bensoic  aldehyde 
and  a  little  HGlAq  give  a  v/hite  resin  C,.H,,0, 
(M.  a.  E.). — 13.  Chloroform  and  dilute  potash 
form,  on  boiling,  two  isomeric  '  orcene  dialde- 
hydes  '  C,,HMe(OH).,(CHO),and  '  orcyl  aldehyde  ' 
C,H,Me(6H),CH0  [177°]  (Tiemann,  B.  12,  999). 
Another  product  of  the  action  of  potash  and 
chloroform  on  orcin  is  homofluorescein  (vol.  ii. 
p.  558)  which  is  probably  orcin-aurin  C.,S,,05, 
a  body  which  is  formed  by  heating  orcin  with 
formic  acid  and  ZnCl.  at  100°  (Nencki,  pr. 
[2]  25,  277;  Grimaux,  Bl.  [3]  3,  850).— 14. 
Phthalic  anhydride  (3  pts.)  heated  with  orcin 
(5  pts.)  and  sulphuric  acid  (5  pts.)  yields  '  cr- 

yC  r^C„il2Me(0Hk 
cin-phthalein'   C,HX    \\  >0, 

\C0.0\C,H,Me(0H)/ 
which  crystallises  from  acetone  in  colourless 
needles,  dissolving  in  alkalis  with  red  colour,  and 
yielding  the  acetyl  derivatives  C^oHi^AcO^  [150°] 
andC,,H||AcA  [220°].  Orcin-phthalcin  is  re- 
duced by  zinc-dust  and  NaOHAq  toorcin-phthalin 
C„,H,,03  which  yields  C,.,H,sAcA  [211°]  (E- 
Fischer,  A.  183,  72).— 15.  Concentrated  sulphuric 
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acM  at  70"  produces  orcin  disulphonic  acid 
C„HMe(0H)„(S0,H)2  which  yields  the  crystalline 
salts  Pb.,C,H4S„0H  e.laq  and  Pb,(C.H  S.,0,)„  8aq 
(Hesse,  A.  117,  324):— 16.  Fuming  HNO^  acting 
on  orcin  dissolved  in  ether  forms  orcirufin 
C|,H||NO..,  crystallising  in  needles  [225°]  which 
are  bine  by  reflected  light  and  form  a  crimson 
solution  in  alkalis  exhibiting  yellow  fluorescence. 
Orcirufin  yields  an  acetyl  derivative  [204^]  and 
an  ethyl  ether  [269^]  (Nietzki  a.  Maeckler,  B.  2H, 
720).— 17.  Aldehyde  dissolved  in  alcohol  forms 
on  addition  of  a  few  drops  of  HCl.\q,  a  compound 
C|„H.^„0|  crystallising  in  tables  (Michael  a.  Comey, 
Am.  5,  349). — 18.  Chloro-acclic  acid  and  caustic 
soda  forms  C,H,,Me(OCH,.CO,,H),,  [217=]  crystal- 
lising in  needles.  This  acid  forms  the  salts 
Na,A"3aq,  K._A"3aq,  and  CaA"2aq  ;  the  ether 
Et.A"[107  '];  and  two  nitro- derivatives  one  of 
which  melts  at  140°  (Saarbach,  J.  pr.  [2]  21, 
1G2). — 19.  Di-cliloro-quinonimide  in  alcoholic 
solution  forms  brown  needles  of  '  orcirufamine' 
C|.,H,„N„0„,  which  dissolves  in  acids  with  red- 
dish-violet colour  and  orange  fluorescence.  It 
dyes  silk,  and  yields  a  crystalline  mono-acetyl 
derivative  (N.  a.  M.). 

Acetyl  derivative  C^B..^'Me{Okc)„_.  [25°]. 
Needles,  nearly  insol.  water. 

Benzoyl  derivative  C,H,I\Ie(OBz).,. 
[88°].    Needles  (Kasinski,  J.  pr.  [2]"  20,  65). 

Orthocarbonyl  derivative 
(C„H.,MeO„).,C.     [195°].     Formed  by  distilling 
C,.H,Me(O.CO,Et),,,  which  is  produced  by  the 
action  of  ClCO.Et  on  sodium-orcin  (Wallach,  A. 
226,  86;  Bende'r,  73.  13,  700). 

Methyl  ether  C„H,Me(OMe)(OH). 
(c.  273°).  Liquid,  si.  sol.  water  (Tiemann  a. 
Streng,  B.  14,  2001). 

Di-mcthyl  ether  C,H3Me(OMe)2.  (244°). 
V.D.  76-2  (H  =  1)  (obs.).    Mobile  liquid. 

Di-ethyl  ether  C,H.,Me(OEt),..  [16-5°]. 
(252°  cor.)  Needles.  Yields  C„HBr,Me(OEt)., 
[144°]  (Horzig  a.  Zeisel,  M.  11,  315;  cf.  De" 
Luynes  a.  Lionet,  C.  R.  65,  213). 

Nitroso-  derivative  C-H.(NO)0.,.  [157°]. 
Yellow  needles,  detonating  at  its  melting-point 
(Nietzki  a.  Maeckler,  B.  23,  723). 

References.  —  Tui-amido-,  Amido-di-iiiido-, 
Di-nnoMO-NiTRO-,  Tui-ciilodo-,  and  Iodo-oi;cin. 

w;-Orcin  ;  Iso-orsin  ;  Cresorcin  ;  and  Lutorcin 

V.  Dl-OXY-TOLUKNE. 

^-orcin  v.  Bic  ronriN. 

ORCYL  ALDEHYDE  v.  Di-oxy-tolcic  alde- 
hyde. 

OREOSELIN  C,,H,,0,-  Oreosclonc.  [170°]. 
Formed  by  the  action  of  alcoholic  potash  or 
acids  on  peuecdanin  (Wagner,  J.  ]pr.  62,  275; 
Hlasiwetz,  .4.  174,  70  ;  Heut,  A.  176,  73). 
Needles  (from  alcohol),  v.  si.  sol.  water.  Its 
solution  in  H.SO,  exhibits  bluish-green  fluores- 
cence. Potash-fusion  yields  resorcin  and  acetic 
acid.  It  yields  an  acetyl  derivative  [123"]  and 
an  isovalcryl  derivative  [97°]. 

OREOSELONE  C,,H,„0,.  [190'].  Formed 
by  passing  HCl  over  dry  athamantin  (Schneder- 
mann  a.  Winckler,  A.  51,  320).  Needles  (from 
alcohol),  insol.  water. 

ORGANIC  ANALYSIS  v.  Analysis,  org,unic, 
vol.  i.  p.  259. 

ORNITHINE  C,H,,N,0,.  Obtained,  together 
with  benzoic  acid,  by  boiling  ornithuric  acid 
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with  hydrocliloric  acid  (Jaffc';,  B.  10,  1925)  — 
B  .,H,C1,.-B'HC1.— B',2H,,C ,0 ,.— B'liX O ,. 

Benzoyl  derivative  C.H,,BzN.,0,.  [225°- 
230°]. 

ORNITHURIC   ACID    C„H,,„N,0,.  [182°]. 

Excreted  by  birds  after  a  dose  of  "benzoic  acid 
(Jatte,  B.  10,  1925  ;  11,400).  Needles,  v.  si.  sol. 
hot  water.— CaA'j.—BaA'.^:  powder,  v.  e.  sol. 
water. 

ORSEILLE  V.  AacniL. 

ORSELLIC  ACID  v.  Di-oxy-toluic  acid  and 
Lecanoi;ic  acid. 

OSAZONES  V.  Hydhazones. 

OSMATES  V.  Osmium,  Salts  of  oxyacids  of, 
p.  646. 

OsMIAMIC  ACID  Osmium,  Nitrogen-con- 
taiuinf]  acid  of,  p.  644. 

OSivIIRIDIUM  V.  Iridium,  Alloys  of,  p.  47. 

OSMIUM.  Os.  At.  w.  190-3.  Mol.  w.  un- 
known. Infusible  at  highest  temperature  at- 
tained by  0-H  flame.  S.G.  22-477  at  17-5°  (Dc- 
ville  a.  Dcbray,  P.  ill.  [4]  50,  651).  S.H.  19°  to 
98° -03113  (Regnault,  P.M.  [4]  23,  103).  C.E. 
■00000657  (Fizeau,  C.  R.  68,  1125). 

Occurrence.— ks  metal,  alloyed  with  Ir,  Pt, 
Rh,  Ru,  and  Pd.  The  residues  obtained  by 
heating  various  Pt  ores  with  aq^ua  regia  contain 
from  17  to  50  p.c.  Os  (y.  Deville  a.  Debrav, 
A.  Ch.  [3]  56,  431 ;  Berzelius,  P.  13,  435,  527  ; 
15,  20S).  In  1804  Tennant  showed  that  the 
metallic  residue  remaining  after  treating  Pt  ore 
with  agua  regia  contained  two  new  metals  (T. 
1804.  411)  ;  to  one  of  these  metals  he  gave  tlie 
name  iridium,  b(,cause  of  the  colours  of  its 
oxides  ()fpis  =  rainbow),  and  to  the  other,  the 
name  osmium,  because  of  the  peculiar  smell  of 
its  volatile  oxide  (o<r/xi';  =  smell). 

Formation.— 1.  Byppg.  K.,0s0jAq  by  NII,C1, 
and  heating  the  pp.  in  H.  — 2.  By  heating 
(NH,),,0sCl5  or  (NH,),OsClo.— 3.  By  strongly 
heating  any  of  the  sulphides  of  Os  in  absence 
of  air.— 4.  By  warming  K  perosmatc  in  HClAq, 
with  a  formate  ;  or  by  digesting  the  same  salt 
with  Hg,  and  heating  the  Os-Hg  amalgam  thus 
obtained. — 5.  By  passing  vapour  of  OsO.,  mixed 
with  H  or  CO  through  a  red-hot  tube.— 6.  By 
passing  OsOj  vapour  along  with  N  through  a  hot 
tube  lined  with  C  (obtained  by  previously  pass- 
ing C,B„  vapour  through  the  tube). 

Preparation. — When  Pt  ores  are  treated 
with  agua  regia,  osm-iridium  remains,  partly  as 
lustrous  tablets,  and  partly  as  a  black  powder. 
Sand  and  gangue  are  removed  by  fusing  the 
osm-iridium  with  Na^COj,  boiling  with  water, 
then  with  HClAq,  and  again  with  water.  Os  is 
obtained  from  this  residue  by  various  methods, 
which  are  basedon  the  ready  oxidation  of  Os  to 
OsO_,  and  the  volatility  of  this  compound.  The 
lustrous  tablets  of  osm-iridium  yield  nmch  more 
Os  than  the  black  powder.  OsO^  may  be  ob- 
tained by  the  following  methods. — 1.  The  osm- 
iridium  is  heated  to  redness  in  a  tube  of  porce- 
lain, or  Pt,  while  a  current  of  air  or  O  (pre- 
viously passed  through  HoSOJ  is  sucked  through 
the  tube  ;  the  exit  end  of  the  tube  is  connected 
with  a  dry  flask,  or  a  series  of  dry  Woulf's 
bottles,  kept  at  a  low  temperature  ;  the  connect- 
ing tubes  must  be  wide,  else  they  may  get  choked 
with  crystals  of  OsO,;  a  vessel  containing 
KOHA(i  is  placed  between  the  receiver  and  tlm 
aspirator,  to  absorb  the  last   traces  of  OsO, 
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(Fremy,  J.  pi:  63,  342).  -2.  The  osm-iridium  is 
very  well  mixed  with  an  equal  weight  of  dry 
NaCli  and  the  mixture  is  heated  to  low  redness 
in  a  rapid  stream  of  moist  CI,  in  a  glass  or 
porcelain  tube ;  the  apparatus  is  connected  with 
a  wide-necked  tubulated  receiver,  from  which  a 
tube  passes  into  KOHAq.  or  NH.,Aq.  OsClj  is 
formed,  and  decomposed  by  the  H.^0  present  to 
OsO  j,  HCl,  and  Os  which  again  combines  with 
CI  to  form  OsClj,  which  OsClj  is  again  decom- 
posed by  H.,0,  and  so  on  (Wohler,  P.  31,  161 ; 
104,  368 ;  107,  357).  Schneider  {A.  Siippl.  6, 
261)  places  the  osm-iridium  in  a  large  Hessian 
crucible,  the  lid  of  which  is  cemented  on  by 
CaSO.,  and  carries  a  porcelain  tube  passing  into 
a  receiver. — 3.  The  osm-iridium  may  be  treated 
with  molten  KOH  and  KCIO,  (Fritzsche,  J.  pr. 
37,  483)  ;  or  with  KOH  and  KNO^  (Glaus,  C.  C. 
1862.  129  ;  Gibbs,  A.  120,  108) ;  or  with  BaO^ 
and  Ba(N03),  (Deville  a.  Debray,  A.  Ch.  [3]  56, 
431) ;  in  each  case  the  K  perosmate  obtained  is 
distilled  with  aqua  rcgia  and  OsO^  is  obtained. 
The  preparation  of  OsO^  from  osm-iridium  is 
easily  accomplished ;  but  the  process  is  ex- 
tremely  unpleasant,  and  also  very  dangerous, 
inasmuch  as  the  vapour  of  OSO4  rapidly  attacks 
the  eyes  and  lungs. 

Os  is  obtained  from  OsO^  by  reducing  the 
vapour  by  H  or  CO,  or  by  C  (Deville  a.  Debray, 
I.e.;  cf.  Formation,  Nos.  5  and  6),  or  a  solution 
of  OsOj  in  KOHAq  may  be  reduced  by  warming 
with  alcohol,  the  violet-red  crystalline  pp.  of 
K.OsO^  may  be  dissolved  in  water,  ppd.  by 
NHjCl,  and  the  pp.  reduced  to  Os  by  heating  in 
H  (Fremy,  Z.c).  Or  the  OsOj  may  be  dissolved 
in  NH^Aq,  warmed  for  some  hours  till  blackish- 
brown  (N  is  evolved,  and  an  ammoniacal  solu- 
tion of  Os^,0.j  remains),  and  evaporated  until  a 
brown  pp.  of  impure  Os.^Oj  forms  ;  the  pp.  may 
then  be  washed,  dissolved  in  HClAq,  NH^Cl 
added,  the  solution  evaporated  to  dryness,  and 
the  residue  heated  in  a  retort  as  long  as  HCl 
is  evolved  and  NH^Cl  sublimes.  Os  remains  as 
a  compact  porous  mass  (Berzelius). 

Os  may  be  obtained  in  crystals  by  dissolving 
the  metal  in  Sn,  by  heating  to  redness  in  a  carbon 
crucible  with  8  parts  Su,  and  allowing  the  mass 
to  cool  (Deville  a.  Debray,  C.  B.  82,  1076).  The 
crystals  are  purified  by  dissolving  out  Sn,  and 
heating  the  residue  in  a  stream  of  HCl.  Os  is 
also  obtained  in  crystals  by  passing  the  vapour  of 
OsOj,  mixed  with  N,  through  a  hot  porcelain- 
tube  lined  with  C.  The  lining  of  C  is  obtained 
by  passing  C^Hj  vapour  through  the  tube  at  a 
temperature  high  enough  to  decompose  the 
C,jH|j.  By  alloying  Os  with  Zn,  and  treating  the 
alloy  with  HClAq,  Os  is  obtained  as  a  black 
powder  which  is  easily  ignited  (D.  a.  D.,  A.  Ch. 
[3]  56,  399). 

Properties  and  Reactions.— ks  obtained  by 
reducing  its  compounds  at  high  temperatures, 
Os  is  a  lustrous,  blue-white  metal,  resembling 
Pt  or  Sn.  Prepared  by  reduction  at  lower  tem- 
peratures, Os  is  a  greyish-black  powder,  with- 
out metallic  lustre.  From  solution  in  Sn,  Os 
separates  in  hard,  bluish  crystals,  probably  be- 
longing to  the  regular  system ;  S.G.  22-477. 
Deville  a.  Debray  heated  Os  to  the  temperature 
at  which  Eh  melts  (c.  2000^)  without  fusing  it. 
The  Os  was  placed  in  a  carbon-crucible  placed 
in  a  cylinder  of  lime,  resting  on  a  block  of 


lime,  and  surrounded  by  three  other  similar- 
blocks  ;  a  powerful  O-H  flame  was  caused  to 
play  over,  and  around,  the  lime  cylinder  [A.  Ch. 
[3]  66,  385  ;  61,  6). 

Os  is  easily  oxidised  to  OsO^.  The  finely 
divided  metal  obtained  at  low  temperatures 
smells  of  OsOj  at  the  ordinary  temperature ; 
when  heated  in  air,  it  burns  and  is  completely 
volatilised.  A  compact  mass  of  Os  ignites 
when  strongly  heated  in  air,  but  ceases  to  burn 
when  the  source  of  heat  is  removed ;  Os  pre- 
pared at  very  high  temperatures  may  be  heated 
to  c.  225°  without  change.  Finely  divided  Os, 
which  has  not  been  strongly  heated,  is  oxidised 
to  OSO4  by  heating  with  cone.  HNO3  or  aqua 
'  regia ;  if  the  metal  has  been  exposed  to  a  very 
high  temperature,  it  cannot  be  oxidised  in  the 
wet  way.  Os  is  oxidised,  to  K.^OsO^,  by  molten 
KOH;  the  oxidation  is  hastened  by  addition  of 
KNO.;  or  KCiOj.  Heated  in  CI,  OsClj  is  pro- 
duced. Os  forms  a  phosphide  when  heated  in  P 
vapour.  The  spectrum  of  Os  has  been  examined 
by  Huggins  (T.  154,  139),  and  Thalto  [v.  B.  A. 
1884.431). 

The  atomic  weight  of  Os  has  been  deter-' 
mined  (1)  by  heating  in  0  and  weighing  the 
j  OsO,  produced  (Berzelius,  P.  13,  546 ;  Fremy, 
j  A.  Ch.  [3]  12,  514)  ;  (2)  by  reducing  K.OsCls  in 
'  H,  washing  out  KCl,  and  weighing  Os  (Berzelius, 
'  P.  13,  530  ;  Seubert,  B.  21,  1839  ;  A.  261,  257) ; 
1  (3)  by  determining  S.H.  of  Os  (Regnault,  P.  M. 
[4]  23,  103).    The  older  values  were  too  high. 
Seubert's  analyses  of  K^.OsCl^  and  (NHJ^OsClg, 
conducted  in  1888,  gave  the  mean  value  191"12, 
but  this  number  was  regarded  by  S.  as  rather  too 
high  ;  in  1891  S.  re-determined  the  at.  w.  very 
carefully  and  obtained  the  value  190'3. 

Os  is  distinctly  metalhc  in  its  physical  cha- 
racters, but  some  of  its  chemical  properties  are 
those  of  a  non-metal,  e.g.  acidic  character  of 
O3O4  and  existence  of  salts  the  negative  radicle 
of  which  is  OsOj.  Os  belongs  to  the  group  of 
Pt  metals,  to  which  group  Cu,  Ag,  and  Au  are. 
more  or  less  closely  related  (v.  Copper  Group  of 
ELEMENTS,  ii.  250  ;  and  Noble  metals,  this  vol.' 
i  p.  628).  Os  is  more  closely  related  to  Kuthan  to 
the  other  Pt  metals ;  the  analogy  is  shown  in 
the  existence  of  volatile  oxides  MO,,  capable  of 
existing  as  gases,  in  the  salts  KjMOj,  and  pro- 
bably KIiIOj,  and  in  other  respects.  The  exist-, 
ence  of  K^OsO^,  the  fact  that  this  salt  is 
oxidised  probably  to  KOsO,  which  salt  is  re- 
duced to  ICOsOj  by  KOHAq,  and  also  the  exist- 
ence of  HjOsCy^,  and  salts  of  this  acid,  empha- 
sise the  analogies  between  Os  on  the  one  hand, 
and  Mn  and  Fe  on  the  other  hand. 

Detection  and  Estimation. — Compounds  of 
Os  heated  with  a  little  Na.CO.i  on  Pt  foil  give  the 
peculiar,  chlorine-like,  odour  of  Os04 ;  at  the 
same  time  the  non-luminous  flame  becomes 
luminous  from  separation  of  Os.  Salts  of  OsO 
are  easily  oxidised ;  e.g.  solution  of  OsCL,  which, 
is  deep-blu«,  becomes  violet  in  air,  and  then' 
dark  red  (OsClj),  and  finally  yellow  (OsClJ.. 
Salts  of  Os,03,  e.g.  K.,OsCl„,  give  a  brown-red  pp. 
(Os203.a;H,0)  with  KOHAq,  a  grey-brown  pp. 
sol.  in  NHjAq,  with  AgNO^Aq,  and  a  blue  colour' 
(reduction  to  OsClJ  on  warming  with  tannic 
acid.  Salts  of  OsO,,  e.g.  K.OsClj,  give  no  pp. 
with  KOHAq  in  the  cold,  but  on  warming  the 
liquid  goes  blue,  and  then  black  OsO.pR.,0' 
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Eiulflenly  separates.  Borax  produces  no  uhango 
at  ordinary  temperatures,  but  a  black  jip.  fornis 
cn  warminj,';  this  distinguishes  OsO^,  salts  from 
B.iltsof  IrU.^,  which  become  blue  on  heating  with 
borax,  and  after  a  little  give  a  blue  pp.  Tannic 
acid  does  not  react  in  the  cold  ;  on  warming,  the 
liquid  becomes  blue.  Alkali  salts  of  OsO^  form 
violet  solutions  in  water  ;  HNO3  oxidises  to  salts 
of  OsO., ;  NH,,Aq  followed  by  NH^ClAq  ppts.  yel- 
low OsO,(NH,,.NH,,Cl),,  which  gives  Os  on  heating. 
OsOj  or  OsOjAq,  is  recognised  by  its  smell ; 
addition  of  KOHAq  to  dilute  solutions  of  OsO^ 
removes  the  smell.  A  delicate  test  for  Os  con- 
sists in  fusing  with  KOH  and  a  little  KNO.|,  dis- 
solving K.OsOj  formed  in  water,  adding  NH|C1, 
washing  the  yellow  pp.  of  OsO,(NH,.NH,,Cl)., 
with  very  dilute  HClAq,  dissolving  it  in  slightly 
warm  water,  and  adding  KjFeCy„Aq,  when  a 
splendid  violet  colour  is  produced  (Gibbs,  Am. 
3,  233).  Os  is  usually  estimated  as  the  metal. 
Os  is  separated  from  other  metals  by  dissolving  in 
aqua  rcgia,  adding  HNO3,  and  distilling.  The 
OsO,  may  be  led  into  excess  of  NHjAq  ;  the  solu- 
tion is  saturated  with  H^S  and  boiled,  the  pp.  of 
OsSj  is  collected,  washed,  dried,  and  placed  in  a 
small  carbon-crucible  whicli  is  placed  inside  a 
Hessian  crucible,  the  space  between  being  filled 
with  sand,  and  heated  for  some  hours  to  c.  220°- 
250^ ;  compact  Os  is  thus  obtained. 

i?c/erg)ices.— Tennant,  T.  1804  411:  Ber- 
zehus,  P.  13,  435,  527  ;  15,  208  :  Wohler,  P.  31, 
161 :  Glaus  a.  Jacobi,  J.  pr.  85,  142  ;  90,  65  ;  A. 
6:?,  355  :  Deville  a.  Debray,  A.  Ch.  [3]  56,  .393  : 
Fremy,  A.  Ch.  [3]  12,  522  ;  44,  391 :  Fntzschea. 
Struve,  J.  pr.  41,  97. 

Osmium,  acids  of.  No  oxyacid  of  Os  has 
been  isolated,  but  salts  of  the  hypotlietical  acids 
ILOsOj  and  HOsO,  are  known  (v.  Osmium,  sails 
of  o.ri/acids  of,  p.  Gi6).  A  peculiar  acid, 
H,;N,_,Os^O,;,  generally  known  as  Osmiamic  acid, 
exists  [v.  Osmiiuii,  niirogcii-containing  acid  of, 
p.  644).  Osmocyanhijdric  acid,  HjOsCyg,  and 
salts  of  this  acid  have  been  obtained  [v.  Cyanides, 
vol.  ii.  p.  343).  Salts  of  the  hypothetical  acids 
H,OsCl„  and  H,OsClg  are  known  («.  Osmium, 
clilorides  of  ;  p.  644). 

Osmium,  alloys  of.  Alloys  with  copper  and 
gold  were  described  by  Tennant  (T.  1804.  411) 
as  very  ductile,  insoluble  in  aqua  rcgia.  An 
auuilgam  with  mercury  is  obtained  by  the  re- 
action of  Hg-  with  OsO^Aq  {v.  Glaus,  J.  pir.  90, 
65).  The  alloy  with  iridium  occurs  native; 
composition  varies  between  c.  Osjir  and  Oslr., ; 
this  alloy  usually  contains  Ru,  Ilh,  and  Au, 
besides  Os  and  Ir  (v.  Iridium,  Alloys  of,  this 
vol.  p.  47).  Alloys  of  Os  and  Ir  were  obtained 
by  Deville  by  melting  Os  and  Ir  with  Gu.S, 
and  treating  the  fused  mass  with  HGlAq  and 
then  with  HNO.Aq  {M.  S.  1S82.  1228). 

Osmium,  ammonio-  salts  of,orOsm-ammonium 
salts  (Ammoniacal  osmium  bases).  Not  many 
of  these  compounds  have  been  prepared.  Those 
which  are  known  seem  best  looked  on  as  two  or 
more  NH,  groups  with  H  replaced  by  the  radicle 
OsO  or  OsO.M  The  constitutional  formulae  and 
tlie  nomenclature  of  the  osm-ammonium  salts 
are  not  settled  :  in  this  article  compounds  sup- 
posed to  contain  the  radicle  OsO  are  called 
Osmosyl-a7)uno>ii'tmi  compounds,  and  those  sup- 
posed to  contain  the  radicle  OsO_,  are  called 


Osmyl-ammoimtm  compoiiiuls  (after  tlie  analogy 
of  JS!0  and  NO^  compounds). 

OsjtOSYL-DIASIMONIUM  HYDROXIDE 

OsO(NH3  OH).,  (Ammoniatcd  oi-yosmons  hy- 
droxide. Oxyosiiiiumamuionium  liydioxidi). 
Simplest  empirical  formula  =  Os0..2NH,.H  0. 
Obtained  by  dissolving  OsO,  in  excess  of  cone. 
NH.jAq,  and  warming  the  red  solution  in  a  closed 
flask  to  40°-60°  until  a  black  pp.  begins  to  form 
when  the  flask  is  opened  (Glaus  a.  Jacobi,  J.  pr. 
79,  28).  N  escapes  during  the  process 
(?3OsO,  +  10NH3 

=  30sO(NH,.OH),+  2N,-f  3H,0).  Forms  a 
brown-black  powder  ;  decomposed  by  heat  to  Os 
with  evolution  of  N  and  H.^O  ;  insol.  water,  sol. 
acids,  and  reppd.  by  KOHAq  or  NH.Aq.  Amor- 
phous basic  salts  (not  fully  examined)  are  ob- 
tained by  evaporating  the  acid  solutions  ;  the^e 
salts  are  decomposed  by  water  to  neutral  and 
more  basic  salts  (Glaus  a.  Jacobi,  J.  pr.  90,  65  ; 
cf.  Berzelius,  P.  13,  435,  627).  The  base  dis- 
solves in  KOHAq;  on  boiling,  NH.,  is  evolved 
and  a  pp.,  OsOo.xH.O  containing  NH3,  separates. 

OsMyL-TETRAMlinNIUM  HYDROXIDE 

Os02(NH.,.NH3.0H)._,Aq  (Ammoniatcd  oxyosmia 
hydroxide.  Osmidiamn  ionium  hydroxide. 
Oxyosmiumdiammonium  hydroxide.  Osmyl- 
diletramine  hydroxide).  Simplest  empirical 
formula  =  0s0.|.4NH3.H.pAq.  Known  only  in 
solution.  A  solution  of  this  base  is  obtained  by 
decomposing  the  chloride  by  Ag^O  and  H^,0,  or 
the  sulphate  by  BaOAq  [v.  infra),  and  filtering  ; 
the  solution  is  yellow,  has  an  alkaline  reaction, 
and  is  easily  decomposed  with  formation  of 
j  OsO„NH.„and  a  black  pp.  (Glaus,  J.pr.  79,  28). 

I  OSMYL-TETRAJLMONIUM  GIILORIDE 

[  Os0.j(NH3.NH3Gl)2  {Oxyosmiumdiammoniiim 
chloride).    The  formula  is  sometimes  written 
j  Os02G1.^.4NH.„  and  the  salt  is  caWci.  ammoniatcd 
j  osmium  oxychloridc  ;  the  formula  is  also  written 
I  OsO.,.4NH3.GL,  and  the  salt  is  called  osmyl-di- 
tetraminc  chloride  (Gibbs,  Am.  3,  233)  ;  Fremy 
(A.    Ch.    [3]    12,    522)    wrote    the  formula 
OsO.^(NH._,).j.2NH,Gl,  calling  the  salt  osmiamide- 
ammonium  chloride ;  Glaus  and  Jacobi  (J.  pr. 
79,  28;   85,  142;   90,  65)  gave  the  formula 
Os(NH3),Cl2.2H„0,  and  the  name  osmio-diamnio- 
nio-chloridc.    The  investigations  of  Gibbs  {Am. 
3,     233)    confirmed    the    empirical  formula 
OsO.,Gl.,.4NH3.    Obtained  as  a  yellow  crystalline 
pp.  by  adding  NH.Gl  to  K.,OsO,Aq  (Fremy,  .4.  Ch. 
[3]  12,  522)  (?K.,OsO,Aq-t-'4NH,Gl 
=  OsO,(NH3.NH3Gl),  +  2KGlAq  +  2H,0).  Slightly 
sol.  cold  water,  more   sol.  hot  water,  insol. 
I  NHjGlAq.    May  be  crystallised  from  water  con- 
■  taining  HGl;  ppd.  from  solution  by  cone.  HClAq. 
;  Aqueous  solution  quickly  decomposes,  giving  oii 
\  OsO., ;  on  evaporation  a  brown  solid  is  obtained, 
which  behaves  like  OsO(NH.,.OH),^;  the  solution 
gives  a  fine  violet  colour  with  K,FeGy,..\q  (Gibbs, 
I.e.).    The  compound  is  decomposed  by  heat, 
giving  a  residue  of  Os. 

The  chloroplatinate  is  obtained,  as  orange- 
yellow  crystals,  slightly  sol.  cold  water,  by  boiling 
OsO,,(NH3.Ntt,Gl),  with  rtGl,,Aq  (Gibbs,  I.e.). 

dsMYL  TETRAMMONID.M  SULl'HATE,  NIIliATE,  &C. 

The  sulphate  is  obtained  by  pouring  K,OsO,Aq 
into  cone,  cold  (NH,).SO,Aq ;  smoll  orange- 
yellow  crystals,  easily  sol.  hot  water  (Gibbs,  I.e.). 
The  nitrate  is  obtained  by  a  similar  reaction,  and 
the  oxalate  also  ;  using  cold  cone.  NH.KOjAq 
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and  (NHJjC^O^Aq  instead  of  (NHJ.SO^Aq  (Gibbs, 

I.C.). 

Osmium,  chlorides  of.  Two  chlorides  of  Os 
have  been  prepared,  OsCl^  and  OsClj ;  OsClj  is 
known  in  solution ;  no  chloride  has  yet  been 
gasified ;  these  are  the  only  haloid  compounds 
of  Os  known  at  present,  except  OsCyj  be  classed 
as  a  haloid  compound.  OsClj  and  OsCl,  combine 
with  alkali  chlorides  to  form  OSCI3.3MCI  and 
OsCl,.2MCl  respectively ;  OsClj  also  probably 
forms  double  salts,  but  they  have  not  been  iso- 
lated satisfactorily.  OsCj.^  forms  an  acid, 
H,OsCy^,  from  which  various  salts  (osmocyanides) 
are  obtained.  OsCl,^  and  OsCl^  are  formed  by 
direct  union  of  CI  with  Os. 

OsMOUs  CHLORIDE  OsCl^  {Osmiiivi  dichloride. 
Osmosochloride).  Obtained  by  heating  finely 
divided  Os  in  a  long  tube  in  a  stream  of  dry  CI. 
Two  sublimates  are  obtained  ;  the  less  volatile 
(green)  is  OsClo,  the  more  volatile  (red)  is  OsCl^. 
As  thus  prepared  OsCL  forms  dark-green  de- 
liquescent needles,  which  probably  contain 
H„0  ;  by  heating  again  in  perfectly  dry  CI,  OsClj 
is  obtained  free  from  moisture  as  a  nearly  black 
sublimate  (Glaus  a.  Jacobi,  J.  pr.  90,  65).  An 
indigo-blue  solution  of  OsCL_,  may  be  prepared  by 
dissolving  Os0..rH„0  in  HClAq ;  the  solution 
soon  becomes  violet,  then  dark  red,  and  then 
yellow  from  formation  of  OsCI^  and  0sCl_, ;  the 
yellow  solution  again  becomes  blue  by  the  action 
of  reducers  (C.  a.  J.,  I.e.).  OsClj  dissolves  in 
water,  forming  a  green  liquid,  which  is  decolour- 
ised and  decomposed  on  dilution  with  formation 
of  Os,  OsO.Aq,  and  HClAq.  Solutions  of  OsCl.> 
in  alkali  chloride  solutions  are  not  decomposed 
by  dilution ;  double  salts  are  probably  present 
(C.  a.  J.).  Berzelius  said  that  double  salts  of 
OsCL  are  formed  by  the  action  of  alcohol  on  the 
salts"  MjOsClj  and  M.OsCl^  (P.  13,  435,  527). 
OsCL  is  sol.  alcohol  and  ether.  The  aqueous 
solution  conducts  electricity,  but  the  alcoholic 
and  ethereal  solutions  do  not  (v.  Hampe,  Z.  11, 
1549 ;  12,  23). 

Osjioso-osMio  CHLORIDE  OsCL  (Osviiuni  tri- 
chloride. Osmochloride.  Osiniwn  scsqiiichloride). 
This  chloride  is  only  known  in  solution,  and  in 
combination  with  alkali  chlorides.  The  brown 
to  purple  solution  obtained  by  the  action  of  air 
on  Os0.kH.,0  in  HClAq  probably  contains  OsCL 
(C.  a.  J.).  By  treating  a  solution  of  OsOj  in 
HClAq  with  Hg,  and  evaporating  in  vacuo  over 
cone.  H,SO^,  Berzelius  (P.  13,  435,  527)  obtained 
a  purple,  varnish-like  substance,  which  perhaps 
was  OsClj. 

Double  Salts. — Ammonium-osmium  tri- 
chloride {Ammonium  chlorosmite) 
2(OsCl,.2NH,Cl).3H„0.  Eeddish-brown  crystals ; 
obtained  by  passing  H.,S  into  OsOj  in  much 
HClAq  till  the  solution  is'red,  adding  NHjCl,  and 
evaporating  (Claus,  J.  pr.  79,  28).  The  salt  dis- 
solves in  water  with  a  dark-purple  colour,  which 
is  unchanged  by  addition  of  alkali,  but  reduction 
begins  on  warming.  On  heating,  Os  and  NH^Cl 
are  formed  (Berzelius,  I.e.). 

Potassium-osmium  trichloride  (Potassium 
chlorosmite)  2(OsCL.3KCl).6H,0.  Formed  by 
strongly  heating  in  CI  a  mixture  of  equal  parts 
KCl  and  powdered  Os,  dissolving  in  water, 
crystallising  out  K^OsCL,  and  evaporating  the 
mother-liquor ;  also  by  dissolving  KOH  in  cone. 
OsOjAq,  adding  NH^Aq,  and  when  the  solution 


is  yellow  and  before  K.OsO^  separates,  saturating 
with  HClAq  and  evaporating  to  dryness  on  a 
waiter-bath,  when  the  salt  is  obtained  on  tlie 
bottom  of  the  basin,  while  KCl  and  NH^Cl  are 
deposited  on  the  upper  parts.  Forms  dark 
brownish-red  crystals ;  easily  sol.  water,  with 
deep  cherry- red  colour;  easily  sol.  alcohol,  insol. 
ether.  The  salt  loses  3H,0  in  air,  and  the  rest 
at  150°-180°.  The  aqueous  solution  easily  de- 
composes with  separation  of  0s3;0„CL. 

OsMic  CHLORIDE  OsCl,  (Osmium  tetrachloride. 
Osmichloride).  Obtained,  as  a  dark-red  powder, 
by  heating  finely-powdered  Os  in  dry  CI ;  OsClj 
is  formed  at  the  same  time.  OsCL  is  the  more 
volatile  of  the  two  chlorides.  In  presence  of 
moisture,  becomes  cinnabar-red,  and  then  forms 
yellow  needles  (?  OsCL.a;H.,0).  Dissolves  in  a 
little  water  to  form  a  yellow  solution,  which  is 
decomposed  and  decolourised  on  dilution  (Ber- 
zelius, I.e.).  OsCL  is  a  non-conductor  of  elec- 
tricity (Hampe,  Z.  11, 1549  ;  12,  23).  OsO.,.2H,0 
dissolves  in  cone.  HClAq,  forming  a  dark 
greenish-brown  solution,  which  probably  con- 
tains OsCL. 

Double  salts. — Potassium-osmium  tetra- 
chloride  {Potassium  chlorosmate)  KoOsCL 
(  =  0sCL.2KCl).  Obtained  by  heating  an  inti- 
mate mixture  of  equal  parts  KCl  and  tinely- 
powdered  Os  in  dry  CI  to  low  redness,  removing 
excess  of  KCl  by  a  little  water,  dissolving  the 
residue  in  hot  water,  and  allowing  to  crystallise 
(Berzelius,  I.e.).  Claus  a.  Jacobi  {I.e.)  obtained 
the  salt  by  adding  KCl  to  OSO4  in  HClAq,  then 
adding  alcohol  and,  evaporating.  Dark-brown 
lustrous  octahedra ;  cinnabar-red  when  powdered. 
Sol.  water,  forming  a  yellow  solution,  from  which 
alcohol  ppts.  the  salt,  incompletely,  as  a  red 
crystalline  powder.  Not  decomposed  at  low 
redness,  but  at  a  higher  temperature  Os  and 
KCl  are  formed.  OsO^  is  produced  by  distilling 
HNO3  over  K.,OsCL  (Berzelius,  I.e.).  Is  not 
acted  on  by  SO^Aq  at  ordinary  temperatures 
(K,IrCL  is  reduced).  KOHAq  does  not  decom- 
pose a  cold  solution  of  K2OSCL,  but  on  wanning 
the  solution  becomes  blue,  and  then  suddenly 
ppts.  black  OSO2.2H2O  (Claus,  Z.c. ;  other  reac- 
tions of  K^OsCLAq  are  given). 

Ammonium  chlorosmate,  silver  chlorosmate, 
and  sodium  chlorosmate  are  described  by  Claus^ 
a.  Jacobi  {J.  pr.  79,  28  ;  85,  142  ;  90,  65  ;  A.  63, 
355). 

Supposed  compound  of  Osmium 
hexachloride.  Berzelius  (P.  13,  435,  527; 
15,  208)  obtained  a  brown  salt,  which  he  sup- 
posed to  be  a  compound  of  NH^Cl  and  OsCL,  by 
saturating  OsO,  with  NH.,Aq,  after  a  time  add- 
ing excess  of  HClAq,  digesting  for  some  days 
with  Hg,  filtering,  and  evaporating.  According 
to  Claus  {I.e.),  the  salt  is  2(OsCl,.2NH,Cl).3H20 
[v.  sxipra;  Ammonium-osmium  trichloride). 

Osmium,  cyanide  of,  OsCy^ ;  and  osmoeyan- 
hydric  acid  and  its  salts,  HjOsCy^ ;  v.  Cyanides, 
vol.  ii.  p.  343. 

Osmium,  hydrated  oxides  or  hydroxides  of, 
V.  Osmium,  oxides  and  hydrated  oxides  of, 
p.  645. 

Osmium,  nitride  of.  The  brass-yellow  sub- 
stance, obtained  by  passing  H  over  the  pp.  pro- 
duced by  adding  HNO3  to  KjOsO.Aq,  is  probably 
a  nitride  of  Os  (Claus,  P.  65,  202). 

Osmium,  nitrogen-containing  acid  of,  and 
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its  salts.  H,N,,Osp,Aq  nr  ?  H,,N,,Og,0  ,Aq.  This  - 
acid  is  generally  known  as  osmiamic  acid.  An 
aqueous  solution  of  this  acid  is  obtained  by  de- 
composing the  Ba  salt  by  the  equivalent  quantity 
of  H._SO,Aq,  or  by  treating  the  moist  Ag  salt 
with  HClAq,  and  filtering.  The  clear  yellow 
solution  remains  unchanged  for  some  days  if 
dilute ;  but  if  it  be  concentrated,  OsO^  and  a 
black  pp.  containing  Os  are  formed,  and  gas  is 
evolved.  The  aqueous  solution  of  the  acid 
evolves  CO.,  from  carbonates,  and  decomposes 
■KCl ;  Zn  dissolves  in  it,  with  evolution  of  gas 
and  partial  decomposition  of  the  acid.  The  solu- 
tion is  decomposed  by  acids  on  warming,  with 
production  of  OsO,  (Fritzsche  a.  Struve,  J.  pr. 
41,  97).  r.  a.  S.  gave  the  formula  H,N,Os,0,, ; 
this  was  upheld  by  Claus  (J.  pr.  90,  65). 
Oerhardt  (J.  I'h.  [3]  12,  304)  gave  the  formula  i 
H.,N._,OsoO^.  The  K  salt  is  obtained  by  the  action 
of  NH  jAq  on  OsO,  in  excess  of  KOHAq  ; 
the  reaction  is  expressed  thus  by  F.  a.  S. : 
20sO,  +  2NH3  +  Aq  =  H,,N,,Os,0,Aq  +  0  +  2H,0  ; 
Claus  gives  the  equation  GOsO^  +  8NH3  +  Aq 
=  3H,03,N,O^Aq  +  N,,  +  911,0.  According  to  F. 
a.  S.  no  gas  is  evolved  during  the  reaction.  If 
this  is  correct  neither  of  the  equations  can  ex- 
press the  change  which  occurs.  The  salts  of 
osmiamic  acid  explode  when  heated;  some  ex- 
plode when  struck. 

PoTASSIDil         OSMIAMATE         K.^N.^Os^Og  Or 

?  K.^NjOs^O,,.  Prepared  by  dissolving  solid  OsOj 
in  cone.  KOHAq,  to  which  cone.  NH.,Aq  has 
been  added.  Tlie  solution  is  clear  yellow,  and 
deposits  yellow  crystals  of  the  salt.  Claus  a. 
Jacobi  [I.e.)  dissolve  KOH  in  very  dilute  OsO|Aq, 
add  ^  vol.  NHjAq,  and  evaporate  rapidly  until  the 
salt  begins  to  crystallise  out,  after  which  crystal- 
lisation is  allowed  to  proceed.  Citron  yellow, 
tetragonal  crystals.  Sol.  warm  water,  also  in 
alcohol,  si.  sol.  cold  water,  insol.  ether.  Ex- 
plodes at  c.  180°.  Decomposed  by  cone.  HClAq, 
with  evolution  of  CI  and  formation  of  two  kinds 
of  red  crystals  (v.  F.  a.  S.,  I.e.). 

SiLVEK  OSMIAMATE  Ag.,N.,0s,0s  or  ?  Ag,,N.,Os,0;,. 
A  citron-yellow  crystalline  powder;  si.  sol.  water 
or  dilute  HNO.,Aq;  sol.  NH.,Aq,  forming  there- 
with a  crystalline  compound  ;  blackens  in  light ; 
explodes  at  80'^  also  when  struck  by  a  hammer. 
Prepared  by  dissolving  OsO,  in  an  ammoniacal 
solution  of  a  salt  of  Ag,  and  adding  excess  of 
lINO^Aq;  or  by  adding  excess  of  HNO.|Aq,  fol- 
lowed by  solution  of  a  salt  of  Ag,  to  OsO,  dis- 
solved in  NHjAq. 

Aiwiwniiun.  barium,  mcrcurous,  soditnn,  and 
iiminoniatcd  zinc,  osmiamatcs  have  been  pre- 
pared (F.  a.  S.,  I.e.). 

Osmium,  oxides  and  hydrated  oxides  of. 
I'our  oxides  of  Os  are  known  ;  OsO,  Os^Oj, 
OSO2,  and  OsO,.  Salts  in  which  OsO.,  acts  as 
the  negative  radicle  have  been  prepared  {v. 
infra.  Osmium,  salts  of  o.vyacids  of).  A  hydrate 
of  OsO  has  been  obtained,  but  not  pure ;  it 
I'apidly  absorbs  0  ;  the  hydrate  OsO^.SH.^O  is 
known,  as  are  also  the  hydrates  OsO.;.H._,0  and 
0>;0.,.2IL0.  No  oxy-salts  have  been  obtained 
directly  from  the  oxides  of  Os  ;  a  few  oxy-salts 
corresponding  with  OsO  are  known.  OsO,  acts 
as  a  weak  acidic  anhydride  ;  this  oxide  is  easily 
reduced  to  OsO.„  or  to  Os.  OsO,  is  the  only  oxide 
prepared  by  the  direct  union  of  Os  with  O. 
Chlorides  corresponding  w'ith  OsO  and  OsO., 


'  have  been  obtained,  and  the  chloride  OsCl, 
which  corresponds  with  Os^,  probably  exists 
in  solution  (y.  Osmiinn,  chlorides  of,  p.  (344). 

OsjioDs  OXIDE  OsO  {Osmium  mono.ridc). 
A  greyish-black  solid,  insol.  acids  ;  obtained  by 
heating  in  a  stream  of  CO.,  a  mixture  of  Na.,CO., 
and  OsSOj  or  OsS03.2K.,s63  2KHSO;,.4H.,0,'and 
washing  the  residue  with  water  (Claus  a.  Jacobi, 
J.pr.85,  142  ;  90,  65).  The  salt  OsSO^is  formed 
by  evaporating  OsO,Aq  with  excess  of  SO., ;  the 
salt  OsS03.2K.,S03.2KHSO,.4H,0  is  formed  by 
heating  K.psCi„Aq  with  ICSO.,,  and  washing  with 
water  the  powder  which  separates.  Hydrated 
osmous  oxide,  Os0..tH.,0,  was  obtained  by  C.  a.  J. 
by  the  action  of  warm,  very  cone.  KOHAq  on 
OsSO.,,  in  absence  of  air  ;  it  forms  a  blue-black 
pp.  which  very  rapidly  absorbs  0  from  the  air. 
I  Berzelius  obtained  a  greenish-black  pp.  by  boiling 
OsCL  in  KClAqwith  KOHAq  ;  this  pp.  was  sup- 
posed to  be  OsO.xH.O,  but  C.  a.  J.  say  it  cannot 
be  washed  free  from  alkali.  A  few  salts  are 
known  corresponding  with  OsO,  e.g.  OsSO^,  but 
none  is  obtained  directly  from  the  oxide. 

OsMO-osMic  OXIDE   Os.X)^  (Osmium  scsqui- 

0. ride).  A  black  powder ;  insol.  acids.  Ob- 
tained by  gently  heating,  in  a  stream  of  CO,,  a 
mixture  of  K.,0sC1^.3H.,0  andNaX'O.,,  and  wash- 
ing with  water  (C.  a.  J.,  I.e.).  Deville  a.  Debray 
(C.  B.  82,  1076)  say  that  this  oxide  is  often 
formed,  as  copper-red  crusts,  in  the  preparation 
of  Os,  by  passing  OsO,  vapour  mixed  with  N 
through  a  hot  tube  lined  with  C,  the  lining  of 
C  being  formed  by  passing  C„Hg  vapour  through 
the  tube  heated  to  redness.  Berzolius  supposed 
that  a  compound  of  Os^O^  with  NH^  was  formed 
by  the  action  of  NH.,Aq  on  OsO,Aq ;  but  the  pp. 
thus  formed  was  shown  by  C.  a.  J.  to  be 
OsO(NH.,.OH).,  (v.  Osmosyl-diammoninin  Jnj- 
dro.vidc,  p.  643).  No  oxy-  salts  are  known  cor- 
responding witli  Os.^Oj ;  a  solution  of  OsCl.,  has 
been  prepared. 

Hydrated  osrno  -  osmic  oxide 
Os,0;,.3H,0;  a  brown-red  pp.,  somewhat  sol. 
cold  KOHAq,  sol.  acids  even  after  drying;  ob- 
tained by  adding  KOHAq  to  K,.OsCl^Aq  (C.  a.  J., 

1.  e.). 

OsMic  OXIDE  OsO.,  [Osmium  dioxide).  Ob- 
tained by  Berzelius  (P.  13,  485,  527  ;  15,  208) 
by  heating  a  mixture  of  K.,OsCl„  and  Na-.CO^  in 
CO.,,  washing  the  residue  with  w-ater,  and  then 
with  HClAq  ;  as  thus  prepared  OsO._,  forms  a 
greyish-black  powder.  Claus  a.  Jacobi  (I.e.)  ob- 
tained OsO.,  in  the  form  of  a  copper-red,  metal- 
like solid,  by  strongly  heating  OsO,.2H,0  in  a 
covered  crucible  (0s0„  H,  and  H,0  are  also 
formed).  OsO,.2H.,0  is  obtained  by  the  action  of 
acids  on  K..0s0|Aq.  OsO.,  may  be  heated  to 
redness  in  absence  of  air  (Berzelius) ;  but  Claus 
says  that  OsO,  and  Os  are  formed.  Heated  in 
air,  or  acted  on  by  HNO.,  and  IIClAq,  OsO,  is 
produced.  Eeduced  by  H  at  ordinary  tempera- 
tures. Detonates  ^Yhen  heated  with  combustible 
bodies.  A  sulphate  corresponding  with  OsO,  is 
said  to  be  prepared  by  the  action  of  cold  HNO^Aq 
on  OsS.,,  but  little  is  known  of  its  properties. 
The  corresponding  chloride,  OsCl„  is  known. 

Hydrated  osmic  oxide  OsO,.2H.,0;  a 
black  pp.  obtained  by  adding  very  dilute  H,SO,Aq 
to  K.,OsO,Aq,  OsO,  being  formed  at  the  same 
time'(C.  a.  J.,  I.e.).  The  moist  hydrate  dissolves 
innClAq,HNO,Aq,orH,SO,Aq;  oxidatinn  begins 
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very  quickly,  with  change  of  colour  from  purple 
to  yellow-brown,  green,  and  brownish-yellow  on 
heating.  From  the  solution  inHClAq,  Zn  ppts. 
.Os  (Wohler,  A.  140,  250).  By  heating  OsO,.2H,0 
to  200°  in  dry  N,  Fremy  obtained  the  hydrate 
OsO„.H,,0  {A.  Ch.  [3]  12,  515). 

Osmium  tetroxide  OsOj  (Perosmic  anhy- 
dride. Often  called  perosmic  acid,  and  formerly 
generally  known  as  osmicacid).  Mol.  w.  254-84. 
V.D.  128-5  at  c.  280°  (Deville  a.  Debray,  C.  R. 
82,  1076). 

Formation. — 1.  By  heating  Os  in  air  or  0. — - 
2.  By  heating  Os,  or  any  of  the  lower  oxides, 
with  HNO3  or  aqna  regia. — 3.  By  the  action  of 
dilute  acids  on  K^OsO^Aq ;  Os0.2.2H.^O  being 
formed  at  the  same  time. — 4.  According  to  Glaus 
{J.pr.  79,  28)  by  the  action  of  Os  on  steam  ;  H 
being  evolved. 

Preparation.  —  1.  Finely  powdered  Os  is 
gently  warmed  in  a  stream  of  dry  0  ;  the  Os  is 
placed  in  one  bulb  of  a  two-bulbed  tube,  and  the 
OsO.,  condenses  in  the  second  bulb. — 2.  Three 
parts  osm-iridium  are  fused  with  1  part  KNO^, 
the  cold  mass  is  dissolved  in  water,  the  solution 
is  neutralised  by  H^SO^Aq,  and  OSO4  is  distilled 
off  into  a  cold  receiver. 

Properties. — Long,  colourless,  translucent, 
monoclinic,  needles  (Mallet,  Am.  S.  [2]  29,  49). 
Melts  considerably  under  100°,  and  boils  a  few 
degrees  above  its  melting-point.  OsO^  is  very 
volatile;  the  vapour  smells  abominably,  and  is 
extremely  poisonous,  attacking  the  eyes  and 
lungs ;  Deville  nearly  lost  his  eyesight  while 
working  with  OsO,  {v.  D.  a.  D.,  A.  Ch.  [3]  56, 
400).  Glaus  says  the  best  antidote  is  H.^S  gas. 
The  V.D.  was  determined  by  D.  a.  D.  at  246°- 
,285°;  it  agrees  with  the  formula  OsO,,.  OsO, 
may  be  vapourised  in  H  ;  if  the  mixed  vapours 
are  passed  through  a  hot  tube,  Os  is  deposited. 
OsOj  is  slowly  dissolved  by  water,  the  solution 
does  not  react  acid .;  sol.  alcohol  or  ether,  solu- 
tions are  reduced  with  ppn.  of  Os. 

Bcactions. — 1.  Keduced  to  Os  by  heating 
with  hydrogen ;  also  by  heating  in  a  gas-flame ; 
an  aqueous  solution  of  OsO^  is  readily  reduced 
by  most  metals  ;  the  solution  is  also  reduced  by 
phosphorus,  ferrous  sulphate,  stannous  chloride, 
sulphurous  acid  (a  blue  liquid  is  produced  by 
SOjAq,  perhaps  containing  an  oxide  which  has 
not  been  isolated),  and  by  many  carbon  com- 
pounds {e.g.  H.GO.,H,  tannin,  sugar,  alcohol,  <ftc.) 
(v.  Tennant,  T.  1804.  411 ;  Berzelius,  P.  13,  435, 
327;  15,  208;  Dobereiner  a.  Weiss,  A.  14,  17, 
251 ;  Butlerow,  A.  84,  278 ;  Glaus  a.  Jacobi, 
J.  pr.  90,  65). — 2.  A  large  excess  of  ammonia 
solution  evolves  N,  and  ppts.  OsO(NH3.0H).,  (v. 
Osmosyl-diamvimnum  hydroxide,  p.  643).— 3. 
OsOj  dissolves  in  potash,  forming  a  red-yellow 
liquid  which  probably  contains  K  perosmate 
(2.  V.  under  Osmium,  salts  of  oxyacids  of, 
infra).— 4.  Hydrogen  sulphide  ppts.  an  oxy- 
sulphide  [q.  v.)  from  OsO,,Aq ;  on  saturating 
OsO^Aq  with  H.E,  and  adding  an  acid,  OsS^  is 
.ppd.  (v.  Osmium,  sulphides  of,  p.  647).— 5. 
Hydrochloric  acid  does  not  react  with  OsO , ;  but 
on  addition  of  KOHAq,  K.^OsCl^  is  produced. 
OsO.,  is  a  very  weak  acidic  anhydride  :  an  aque- 
ous solution  does  not  affect  the  colour  of  litmus, 
nor  does  it  decompose  carbonates;  KOHAq  pro- 
bably forms  K  perosmate. 


Osmium,  oxyacids  of.  No  oxyacid  of  Os  has 
been  isolated;  salts  of  the  hypothetical  H.,OsO, 
(osmates)  are  known,  and  some  of  the  reactions 
of  OsO,,  indicate  the  existence  of  unstable  salts 
derived  from  the  oxide  OsOj  (v.  infra,  Osmium, 
salts  of  oxyacids  of). 

Osmium,  oxychloride  of.  The  black  pp.  ob- 
tained by  boiling  dilute  KpsCli^Aq  is  probably 
an  oxychloride  (Glaus  a.  Jacobi,  J.  pr.  90,  65). 

Osmium,  oxysulphides  of.  The  pp.  obtained 
by  passing  H„S  into  OsO,|Aq  is  said  by  von 
Meyer  to  have  the  composition  OSjO^S^.SRp, 
and  to  be  changed  to  20s03S.3H,0  by  the  action 
of  air  (J.  pr.  [2]  16,  77).  Dried  at  180°-200°, 
OsO.,S  is  obtained  (von  M.,  I.e.). 

Osmium,  phosphide  of.  A  phosphide  of  Os 
is  said  to  be  formed  by  heating  Os  in  P  vapour ; 
it  appears  black  if  pl-epared  at  a  moderate  tem- 
perature, but  white  and  metal-like  if  produced 
by  heating  strongly ;  it  burns  in  air  to  Os04 
and  osmous  phosphate  (Berzelius,  P.  13,  435, 
527;  15,  208). 

Osmium,  salts  of.  Very  few  salts  have  been 
obtained  by  replacing  the  H  of  oxyacids  by  Os. 
Osmium  sulphite,  OsSOj,  is  formed  by  evapora- 
ting OsOjAq  with  SO.Aq ;  a  complex  salt 
OsSO,.2K,S03.2KHS03.4H,0  is  obtained  by 
heating  K.,OsCls  with  K^SO^^Aq ;  osmous  phos- 
phate and  sulphate  are  also  said  to  exist,  but 
they  have  not  been  analysed  (Berzelius).  An 
osmic  sulphate  is  stated  to  be  produced  by  the 
action  of  cold  HNOaAq  on  OsS„  (Berzelius).  No 
salt  of  Os  has  been  formed  by  the  direct  reaction 
of  Os  or  any  of  its  oxides  with  an  oxyacid  [v. 
Sulphites,  Sulphates). 

Osmium,  salts  of  oxyacids  of.  Some  salts 
of  the  hypothetical  osmic  acid,  H^.OsO,,,  have 
been  isolated  ;  and  there  are  indications  of  the 
existence  of  alkali  perosmates,  i.e.  salts  derivable 
from  OsOj. 

Osmates  M',0s04  (formerly  called  Osmites). 
Neither  the  acid  H.^OsO^,  nor  the  anhydride 
OsO.„  has  been  isolated  (c/.  Mallet,  Am.  S.  [2] 
29,  49).  Alkali  osmates  are  obtained  by  the 
reducing  action  of  alcohol  on  OsO^  in  KOHAq ; 
a  Ba  salt  is  formed  by  the  prolonged  reaction  of 
warm  BaOAq  on  OsOj  in  a  closed  vessel ;  os- 
mates of  Ga,  Pb,  and  Sr  are  obtained  as  insoluble 
pps.  from  the  alkali  salts. 

Potassium  osmate  K20sOj.2HoO.  A 
violet-coloured,  crystalline  pp.  of  this  composi- 
tion is  formed  by  adding  alcohol  to  OsO^  dis- 
solved in  KOHAq  ;  the  solution  is  red,  then  be- 
comes colourless,  and  deposits  the  salt.  Fremy 
obtained  the  salt  in  large  octahedi-a  by  adding 
KNO^Aq  to  OsO,  in  large  excess  of  KOHAq 
(/.  pr.  33,  411).  According  to  Glaus  (/.  pr.  34, 
173,  424)  K.f)sOy2,B..f)  is  obtained  by  warming 
OsOj  in  an  excess  of  KOHAq  ;  this  reaction  is 
similar  to  the  reduction  of  KMiiO^Aq  to 
KjMnO^Aq  by  KOH.  Violet-red  octahedra. 
Sol.  water,  insol.  alcohol  or  ether ;  slight'y 
sol.  cone,  salt  solutions  (Gibbs,  Am.  S.  [2]  31, 
70).  An  aqueous  solution  decomposes  rapidly 
on  warming  to  K  perosmate  and  OsO.^.a'H.O. 
H^SOjAq  forms  OsO,  from  K.^sOjAq,  and  sepa- 
rates OsO.^.xH.fi  (Glaus  a.  Jacobi,  I.e.).  HNO;,Aq 
produces  a  similar  change  (Fremy,  I.e.).  SO.^Aq 
produces  a  blue  solution.  NH^GlAq  forms 
OsO,,(NH3.NR,Cl).„  and  (NH,).,SO,Aq  produces 
OsO.^(NH3.NH3);,SO,    (v.  Osviyl-tetrammonium 
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chloride  and  sulphate,  p.  G13).  NHjAq  is  said 
to  form  OsO,,(NH,)2  (Fi-cmy,  I.e.). 

Barium  osinate  BaOsO|.H.O  (Glaus,  J.  yr. 
34,  173,  221)  ;  Calcixim,  lead,  sodium, 
and  strontium  osmates  have  been  obtained 
(Fremy,  J.  pr.  33,  411). 

Peuosmates  (formerly  called  osmates).  These 
salts  have  not  been  prepared  pure.  Fremy 
{J.  pr.  33,  4u;))  says  a  pcrosmate  of  K  is  formed 
by  dissolving  OsO,,  in  largo  excess  of  KOHAq, 
and  the  salt  is  decomposed  on  dilution ;  the 
solution  in  excess  of  KOHAq  is  colourless,  but 
absorbs  0  and  becomes  brown ;  on  boiling, 
K.OsOj  is  formed,  and  an  oxide  of  Os  containing 
more  0  than  OsO^  is  volatilised.  On  the  other 
hand,  Claus  (/.  pr-  85,  142;  90,  05)  says  that 
the  greater  part  of  the  OsO^  can  be  distilled  off  | 
from  a  solution  of  this  oxide  in  excess  of 
KOHAq,  but  that  some  decomposes  to  K._,OsO,Aq 
and  O.  Claus  also  says  that  OsO,,  distils  off,  at 
00^,  when  CI  is  passed  into  OsO  , ..rH.,0  suspended 
in  a  large  excess  of  KOHAq.  From  a  cone,  solu- 
tion of  OsO,  in  KOHAq,  HNO.,Aq  ppts.  OsO, 
mixed  with  OsO^-xH  .0,  according  to  Wohler  (.4. 
140,  250).  Wohler  (i.e.)  melted  Os  with  KOH 
and  KNO„  and  obtained  a  black  solid  which 
formed  a  dcop-red  solution  in  water.  This  solu- 
.tion  was  supposed  by  Wiihler  to  contain  K  per- 
osmate ;  only  a  very  little  OsO,,  was  obtained  ' 
-by  distilling,  and  the  residual  liquid  deposited 
K.^OsO,  on  cooling.  The  mother-liijuor  from  the 
K.,OsO,  was  yellow;  on  treatment  with  CO.,  it 
became  colourless,  and  then  violet,  and  deposited 
OsO,  and  a  greyish-violet  pp. 

Osmium,  sulphides  of.  A  sulphide  of  Os  is 
formed  by  lieating  Os  with  S  (Berzelius,  P.  13, 
435,  527  ;  15,  20S). 

OsJiic  SULPHIDE  OsSo  {Osmium  disulphidc). 
A  dark  brownish-yellow  solid  ;  slightly  soluble 
in  water.  Produced,  according  to  Fremy  (./.  pr. 
33,  409),  by  passing  H^S  into  ICOsO.Aq;  accord- 
ing to  Claus  (J.  pr,  79,  28),  also  by  passing  H.,S 
into  K.OsCl.Aq. 

OsJiiDM  TETRASULPniDE  OsS,..rHp.  Ob- 
tained by  saturating  OsO,,  in  HClAq  with  H^S  ; 
on  attempting  to  dry  the  pp.  it  is  partly  oxidised ; 
above  lOO"',  the  pp.  burns  to  OsO,  and  SOj; 
easily  oxidised  by  HNO^.-Vq  ;  heated  in  absence 
of  air,  OsS.vOsS.,  is  said  to  be  produced  (Berze- 
lius ;  Claus).  The  pp.  obtained  by  passing  H..S 
iuto  OsO^Aq  is  an  oxysulphide  (q.  v.). 

U.  lAI.  P.  U. 

OSMOCYANIDES  and  Osmocijanhijdric  acid 
x\  Cyaniiiks,  vol.  ii.  p.  343. 

OSMOSE.  When  two  liquids  are  separated 
by  the  intervention  of  a  porous  diaphragm,  a 
How  of  liquid  takes  place  from  one  side  of  the 
septum  to  the  other,  or  sometimes  an  unequal 
flow  of  the  two  liquids  in  opposite  directions,  so 
that  the  quantity  of  liipiid  increases  on  one  side 
of  the  septum  and  diminishes  on  the  other. 
This  phenomenon  was  originally  designated  by 
the  correlative  terms  Endosmose  and  Ex- 
osmose,  but  it  is  better  expressed  by  the  shorter 
word  0 sm 0 se  (from  uxt/xo'?,  impulsion),  which 
includes  the  two  former.  For  the  application  of 
osmotic  methods  to  chemical  questions  v.  Mole- 
cuL.\r,  WEiriTTTS,  p.  417;  also  Physical  methods; 
section  Electrical  methods.  M.  M.  P.  M. 

OSOTRIAZOLE    CH.Nj    i.e.  NH/^J:|^?!. 


[22-5°].  (204=)  at  715  mm.  Formed  by  heating 
its  carboxylic  acid.  Sol.  water  and  alcohol, 
insol.  ligroin  (Pechmann,  A.  2C2,  320).— B'HCl. 
— B'HgCl  :  glittering  needles. 

Benzoyl  derivative 'H'Dz<^l^^.  [100']. 

OSOTRIAZOLE  CARBOXYLIC  ACID 

NH<]^j|J;^^Q  jj.   [211°].   Formed  by  the  action 

of  KMnOjOnamido-phenyl-osotriazole  carboxylic 
acid,  which  is  got  by  reducing  the  nitro-  acid 
formed  by  nitrating  the  acid  produced  by  the 
action  of  soda  on  the  phenyl-hydrazide  of  di- 
nitroso-acctone  (Pechmann,  A.  202,  315).  Crys- 
talline powder,  v.  sol.  boiling  water. — CaA'.,  2aq. 

OSOTRIAZONES  and  OSOTETRAZONES  v. 
Hydrazoxes. 

OSSEIN  V.  PiioTEiDS,  Appcndi.v  C. 

OSTRUTHIN  C,,H,,0.,  (Gorup-Besanez,  A. 
183,  321)  ;  C,,,H,„03  (.Jassoy,  C.  C.  1890  [i]  700). 
[115°].  Occurs  in  the  roots  of  Imperatoria 
Ostruthium.  Triclinic  crystals,  v.  si.  sol.  boiling 
water,  v.  sol.  alcohol  and  ether.  Its  alcoholic 
solution  exhibits  blue  fluorescence.  I'orms  a 
crystalline  compound  with  dry  HCl. 

Ace  till  derivative  [78°].  Plates. 

OTOBITE  C,,H,gOj.  [133°].  Occurs  in  the 
fruit  of  Mi/risiica  otoba  (Urieoechea,  A.  91, 
370).    Pearly  prisms  (from  ether),  insol.  water. 

OUABAIN  C,„H,,0,...  [c.  185°].  S.-65  at 
11°  ;  S.  (alcohol)  3-75  at  11°.  [o]„=  -33°.  A 
poisonous  glucoside  present  in  Ouabaio  root, 
used  as  arrow-poison,  and  in  the  seeds  of  the 
glabrous  Strophantus  of  Gabon  (Arnaud,  C.  B. 
100,  1011;  107,  348,  1102;  Bl.  [3]  1,  10). 
Rectangular  jjlates  (containing  7aq)  v.  si.  sol. 
water.  Its  solution  is  ppd.  by  tannin.  It 
yields  a  sugar  and  a  resin  on  boiling  with 
acids. — BaA'..:  deliquescent  pp. 

OXALACETIC  ACID  C^H^Oj.  Oxalo.ryl- 
acctic  acid. 

Oxim  CO,H.C(NOH).CH,.CO,,H.  [125°]. 
Formed  by  the  action  of  alcoholic  NaOH  on 
the  ether  CO,Et.C(NOH).CH,.CO.,H  [107°], 
which  is  obtained  by  the  action  of  water  on 
the  dihydride  of  di-nitroso-di-oxy-terephthalic 
ether  (Cramer,  B.  24,  1204).  An  isomeric  oxim 
C0,J3t.C(N0H).CH,.C0,,H  [54°]  is  formed  from 
oxalacetic  acid  and  hydroxylamine.  It  yields 
CO..H.C(NOH)CH,CO..H[88  ],  whence  AcCl  forms 
an  anhydride  C^B.fi\  [105°]  yielding  C,H.AcO, 
[105°]. 

Plienylhydrazide  of  the  methyl  ether 
CO,,Me.CH,.C('N,HPh).CO,I\re.  [118°].  Mol.  w. 
257  (obs.) ;  (calc.  250).  F'ormed  from  di-methyl 
acetylene  dicarboxylate  and  phenyl-hydrazine 
(Buchner,  B.  22,  2930).  Plates.  Yields  oxy- 
phenyl-pyrazole  carboxylic  acid  on  saponifica- 
tion. 

Mono-ethyl  ether  C0,Et.CH„.C0.CO,H. 
[97°].  Obtained  from  the  di-ethyl  ether  and 
cold  dilute  KOH  (Wislicenus,  B.  19,  3220  ;  A. 
240,  323).  Needles,  v.  sol.  water.  Its  aqueous 
solution  is  coloured  deep  red  by  FeClj. 

An  Hide  of  the  ethyl  ether 
CO..Et.CO.CH,,.CO.XHPh.    [88°].    Formed  from 
oxalic  ether,  acetanilide,  and  NaOEt  (Wislicenus 
a.  Sattler,  B.  24,  1250).    Needles,  v.  sol.  alcohol. 

p-Toluide  of  the  ethyl  ether.  [135'']. 

Ethyl  anilide  of  the  ethyl  ether 
CO.,Et.Cb.CH,.CO.NEtPh.  [09°].    Formed  from 
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NaOEt,  oxalic  ether,  and  NEtAcPh  (Wislicenus  | 
a.  Sattler,  B.  24, 1254).— Cu(C,,H,„NOJ.,.  [139°]. 
Di-ethyl     ether  CO„Et.CH,.CO.CO„Et. 

132°  at  24  mm.).  S.G.  x  1-159.  Formed  by 
the  action  of  sodium  on  an  ethereal  solution  of 
oxalic  and  acetic  ethers  (Wislicenus,  B.  19,  3225  ; 
20,  3392  ;  A.  246,  315).  Oil.  EeCl^  colours  its 
alcoholic  solution  red. 

Beacfions.—l.  Decomposed  by  dilute  acids 
into  acetic  and  oxalic  acids. — 2.  Dilute  (10  p.c.) 
K.SOj  yields  pyruvic  acid.— 3.  Sodium  forms 
the  compound  CO„Et.CHNa.CO.CO„Et,  which 
reacts  with  alkyl  iodides,  forming  alkyl-oxal- 
acetic  ethers  C0,Et.CHX.C0.C02Et.  The  cop- 
per compound  Cu{C,H,,Oj)„  crystallises  from 
alcohol  in  green  needles  [103°]. — 4.  Phcnyl-hij- 
drazine  reacts  forming  a  phenyl-hydrazide 
C02Et.CH2.C(N,HPh)C02Et  [78°J,  crystallising 

in  plates,  and  forming  CO.^Et.C'^'^-^-'^pj^^ 

[182°]  on  heating.— 5.  Aniline  at  0°  forms 
CO,Et.CH,.C(NPh).CO,,Et  (c.  200°  at  10  mm.), 
which  gives  no  colour  with  alcoholic  FeClj. 
The  condensation-pi'oducts  include  C,  iH^NOj 
[108=]  and  C,.,H,,N03  [213'--]  (Wislicenus  a. 
Spiro,  B.  22,  3.^49).— 6.  Aqueous  KOAc  yields 
CO,Et.CH:C(CO,H).CH(CO,Et).CO.CO.,Et,  which 
forms  the  crystalline  salts  BaA'j  2aq  and  PbA'.^ 
(Claisen  a.  Hori,  B.  24,  124). — 7.  Its  oxim  is  re- 
duced by  sodium-amalgam  to  mono-ethyl  aspart- 
ates CO.,H.CH(NH.,).CH...CO  Et  [201°]  and 
CO,H.Cri,.CH(NHj);CO,,Et  [165°]  (Piutti,  C.  C. 
1888,  68,  1459).  — 8.  Benzainidine  hydrochloride 
and  dilute  (10  p.c.)  aqueous  caustic  soda  yields 
CO,Et.CO.CH.,.CO.NH.CPh:NH  [180°]  (Pinner, 
B.  22,  1028,  2615). 

Reference. — Amido-ox.UjOXYL-acetic  acid. 

OXALAMIDO-BENZOIC  ACID  v.  Caiiboxy- 

PHENYL-OXAMIC  ACID. 

OXALANTIN  C,H,NjO,.  Formed  by  redu- 
cing alloxanic  acid  with  zinc  and  HClAq  (Lim- 
pricht,  A.  Ill,  133  ;  cf.  Schlieper,  A.  56,  2). 
Small  crystals,  si.  sol.  water.  Decomposed  by 
alkalis  into  NH.,  and  oxaluric  acid. 

OXALBUTYRIC  ETHER 
CO,Et.CO.CHEt.CO_Et.     (138°  at  20  mm.). 
Formed  from  oxalic  ether,  butyric  ether,  and 
NaOEt  (Arnold,  A.  246,  337).   Oil.    Gives  a  red 
colour  with  Fed.,. 

OXALETHYLAMYLINE    v.  Ethyl-butyl- 

GLYOXALINB. 

OXAL-ETHYL-ETHYLINE      v.  Methyl- 

EXHYL-GLYOXALINE. 

OXALETHYLINE    v.  Methyl-ethyl-gly- 

OXALINB. 

OXALETHYL(ENANTHYLINE  v.  Ethyl- 
he  xyl-glyoxahne. 

OXAL  ETHYL  PROPYLINE  v.  Di-ethyl- 
glyoxaline. 

OXALIC  ACID  H  ,0,0 ,  2aq ,  i.e.  CO.,H.CO.,H  2aq 
orC(OH)3.C(OPI),.[187°]  (whenanhyd'rous)  (Staub 
a.  Smith,  B.  17,  1742  note).  S.G.  (hydrated)  ^-r 
1-653  (Clarke,  Am.  2,  174).  S.  (of  H,G.,0  )  9-5 
at  14-5°  (Nichols,  C.  N.  22,  14)  ;  (of  H,C",0',)  5-3 
at  10°,  10-2  at  20°  ;  120  at  90°  (AUuard",  C.  R. 
59,  500)  ;  5-5  at  10°  ;  8-8  at  20°  ;  63-8  at  70°. 
S.  (alcohol)  23-5  at  15°  (Burgoin,  Bl.  [2]  29,  243). 
S.  (ether)  1-27  at  15°  (Miczynski,  M.  7,  257). 
Bqo  30-74  (in  a  7-41  p.c.  aqueous  solution) 
(Kanonnil;off,  /.  p:  [2]  31,  347).  H.C.v.  61,100  ; 


I  H.C.p.  60,200.  H.F.  196,800  (Stohmann,  /.  pr. 
[2]  40,  204)  ;  198,000  (von  Kechenberg).  S.H. 
(0°-60°)  -3359  (Hess,  A.  Ch.  [2]  35,  410). 
Heat  of  neutralisation  28,100. 
Occurrence. — As  acid  potassium  salt  in  sorrel 
(Oxalis  acetosclla  and  Rumex  acetosa)  (Savary, 
A.D.  1773  ;  Wiegler,  a.d.  1779) ;  as  sodium 
salt  in  Salsola  and  Salicornia  ;  as  calcium  salt 
in  the  root,  bark,  and  leaves  of  many  plants, 
(often  found  as  crystals,  raphides),  in  urine, 
urinary  calculi,  and  in  the  Malpighian  vessels  of 
the  caterpillar  of  Sphinx  Convolvuli.  Calcium 
oxalate  is  found  also  in  many  lichens,  and  as  the 
mineral  Whewellite.  Ferrous  oxalate  occurs  in 
lignite  beds  ;  and  ammonium  oxalate  in  guano. 
Free  oxalic  acid  occurs  in  some  fungi  (e.g.  Fistii- 
Una  hcpatica  (Hamlet  a.  Plowright,  C.  N.  36,  93). 

Formation. — 1.  By  the  oxidising  action  of 
fused  potash  or  of  nitric  acid  on  alcohol,  glycol, 
sugars,  starch,  cellulose,  citric,  tartaric,  myristic, 
and  other  fatty  acids.  Also  by  oxidising  acetic 
acid  and  phenol  with  alkaUne  KMnO^  (Japp,  C.  J. 
Proc.  4,  91). — 2.  Ammonium  oxalate  is  among 
the  products  of  the  decomposition  of  cyanogen 
by  water. — 3.  By  heating  sodium  or  potassium 
formate  above  400°  (Merz  a.  Weith,B.  15,  1507). 
4.  By  the  action  of  NaOEt  on  di-bromo-acetic 
ether. — 5.  By  passing  CO.^  over  a  mixtui-e  of 
sodium  and  sand  at  about  360°  (Drechsel,  Z.  [2] 
4,  120).— 6.  By  heating  CCl^  with  dry  KOH 
for  some  days  at  220°  (Geuther,  A.  Ill,  174). 
C.^Cl4  with  dry  KOH  at  200°  forms  oxalate  and  hy- 
drogen.— 7.  By  the  spontaneous  decomposition  of 
CH3.CH(0N0,,).C0,H  (Henry,  B.  12, 1837).-8.  By 
the  action  of  damp  oxygen  upon  CCl.^:CCl(OMe) 
(Henry). — 9.  A  product  in  the  preparation  of 
picric  acid  from  phenol  (Perkin,  C.  J.  Proc.  4, 
91). — 10.  By  oxidising  chloranilic  acid  (Groves, 

C.  J.  Proc.  4,  91). — 11.  A  by-product  in  the  pre- 
paration of  nitrous  ether  (Frickhinger,  Ar.  Ph. 
[3]  24,  1065). 

Preparation. — By  heating  sawdust  with  a 
mixture  of  NaOH  and  KOH  at  240°- 250°;  the 
yield  being  less  when  NaOH  is  used  alone  (Thorn, 

D.  P.  J.  210,  24).  The  product  is  boiled  with 
water,  and  the  filtrate  evaporated.  Sodium 
oxalate  separates  in  granules,  which  are  then 

j  boiled  with  milk  of  lime.  The  calcium  salt  is 
then  decomposed  by  H^SOj.  Oxalic  acid  may 
be  freed  from  the  last  trace  of  alkaline  oxalates 
by  crystallisation  from  boiling  dilute  (10  p.c.) 
HClAq.  Octahedral  crystals  of  anhydrous  oxalic 
acid  H^C.^Oj  may  be  obtained  by  allowing  a  solu- 
tion of  oxalic  acid  (1  pt.)  in  warm  H.SO^  (12  pts.) 
to  stand  for  some  days.  These  crystals  take  up 
water  (2aq)  from  the  air,  and  fall  to  powder 
(Villiers,  G.  R.  90,  821 ;  cf.  Kiechardt,  J.  1804, 
371).  According  to  Lescuiur  (C.  R.  104,  1799) 
dried  oxalic  acid  takes  up  2|aq  from  the  air. 

Estimation. — By  precipitation  as  calcium 
oxalate,  followed  by  conversion  into  CaCOj  or 
CaO  ;  or  by  titration  with  KMnO^  or  baryta- 
water. 

Properties. — Large  monocliuic  crystals  (con- 
taining 2aq),  V.  sol.  water  and  alcohol.  Gives  off 
its  water  of  crystallisation  at  100°,  and,  in  a 
few  weeks,  over  H^SOj  (Erdmann,  J.  pr.  85, 213). 
Partially  sublimes  at  150°,  but  is  partly  split  up 
into  water,  CO,  and  CO^.  Its  aqueous  solution 
decomposes  slowly  in  light,  but  the  decomposi- 
tion of  dilute  solutions  may  be  prevented  by 
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licating  for  half  an  hour  at  70°  Neubanei-  {Fr.  9, 
3!)2).  When  a  gas  is  passed  through  a  strong 
solution  of  oxalic  acitl  at  100  '  C0._,  is  given  oil' 
(Carles,  G.  11.  71,  22(i).  A  5  p.c.  solution  con- 
taining 1  p.c.  of  uranium  nitrate  is  rapidly  de- 
conijjosed  by  sunlight  into  CO.,,  formic  acid,  and 
CO  (Seekamp,  A.  122, 113).  Ammonium  oxalate 
is  also  decomposed  by  sunlight,  but  the  oxalates 
of  K,  Li,  and  Na  are  but  slightly  affected  (Downes 
a.  Blunt,  Fr.  29,  219).  Ferric  chloride  is  reduced 
by  oxalic  acid  in  sunhght,  and  also  by  heating 
above  50°  (Lemoine,  Bl.  [2]  46,  289).  Oxalic 
acid  reduces  Au  and  Pt  from  their  salts.  Oxalic 
acid  expels  HCl  when  heated  with  dry  NaCl. 
CaCL  ppts.  solutions  of  alkaline  oxalates,  the 
ppd.  CaC.,Oj  being  insol.  acetic  acid  and  am- 
monia, but  sol.  HClAq,  and  immediately  reppd. 
by  annnonia. 

Reactions. — 1.  Heated  with  glycerin  (1  pt.)  it 
yields  CO.^  and  formic  acid,  but  when  a  small 
quantity  of  glycerin  (jpt.)  is  used,  decomposition 
takes  place  at  a  higher  temperature,  allyl  alco- 
hol being  formed  from  the  glycerin.  Oxalic  acid 
also  yields  formic  acid  when  distilled  with  glycol, 
mannite,  dulcitc,  erythrite,  and  quercite,  but  not 
with  sugars  (Lorin,  C.  R.  77,  129,  303  ;  84, 
113G). — 2.  On  heating  with  cone.  H._,iSO,  or  with 
PjOs  it  is  resolved  into  water,  CO,  and  CO,,. — 
3.  PCI,  yields  CO,  CO.,,  HCl,  and  POCl,.  PCI, 
acts  in  like  manner. — 4.  Boiling  nitric  acid  slowly 
oxidises  it  to  CO.^. — 5.  PbO.^  and  MnO.^  rapidly 
oxidise  it  in  aqueous  solution,  yielding  CO.,  and 
the  corresponding  oxalate.  Dried  oxalic  acid  is 
oxidised  by  rubbing  with  PbO.j,  great  rise  of 
temperature  occurring. — 6.  MnO,^  and  dilute 
H^SO,  completely  oxidise  it  to  CO,^.  KMnO^  and 
CrOj  also  oxidise  it. — 7.  CIdorine-water  and 
HCIO  yield  HCl  and  CO.,.— 8.  Potash-fusion 
yields  hydrogen  and  a  carbonate. — 9.  Liberates 
CI,  Br,  and  I  when  its  saturated  solutionis  boiled 
with  KCIO3,  KBrO.,,  and  KIO^  respectively 
(Guyard,  Bl.  [2]  31,  299).— 10.  The  coppcr-zinc 
couple  forms  small  quantities  of  glycollic  acid 
(Balbiano  a.  Alessi,  G.  12,  190  ;  cf.  Plimpton,  B. 
11,  510). — 11.  SbCls  in  chloroform  forms  crys- 
tals of  Sb._,Cl,C.Pi  [149°].  which  are  decomposed 
by  water  with  formation  of  oxalic  acid  (Anschiitz 
a.  Evans,  A.  239,  285).  — 12.  Primary  alcoJiols 
heated  with  dry  oxalic  acid  yield  a  mixture  of 
mono-  and  di-alkyl  oxalates  ;  on  distillation  the 
mono-alkyl  oxalates  split  up  into  CO,  and  alkyl 
formates.  Secondary  alcohols  give  but  little 
alkyl  oxalate,  while  tertiary  alcohols  are  wholly 
split  up  by  oxalic  acid  into  water  and  hydro- 
carbons (Cahours  a.  Demar(,:ay,  C.  R.  83,  068  ; 
80,  991). — 13.  Eltctrolysis  of  potassium  oxalate 
yields  C0._.  at  the  positive  pole  (Burgoin,  A.  Ch. 
[4]  14,  157). — 14.  A  solution  of  mohjbdic  acid  in 
oxalic  acid  yields,  on  addition  of  HNO.,  and  eva- 
porating, mouoclinic  crystals  of  H.,C.,0,Mo03  aq  ; 
a:6:c  =  •947:1:1  073;  3  =  93°  52'.  "This  '  oxalo- 
molybdic  acid  '  yields  the  salts  Ag.,C,.OjMoO„ 
BaC.,0,Mo03,  and  NajC.O.MoOa  5aq"  (Pochard, 
C.  R.  108,  1053). — 15.  Ammoniacal  ciipricoxide 
at  150°  yields  (NHj),CO.,  and  Cu,,0  (Cazeneuve, 
Bl.  \2]  32,  277). 

Salts  (Souchay  a.  Lenssen,  A.  99,  31  ;  100, 
308;  102,  35,41  ;  103,  308;  105,  245).— K,A"aq : 
monoclinic  crystals  ;a:6:c  =  •675:1:1  157;3  =  69  5° 
(De  la  Provostaye,  A.  Ch.  [3]  4,  454).  S.  33  at 
10  '  (Nichols). -K.,A"3aq.—KHA".  Salt  of  sorrel 


Monoclinic  crystals  (Marignac,  J.  1855,  462). — 
KHA"aq.— KHA"  ,'aq  :  trimetric  crystals;  a:6:c  = 
•459:1:6-196.  S.  3'8  at  8°.— KHA"-|aq  :  trimetric 
crystals  (Rammelsberg,  P.  93,  24).— KH3A"..2aq. 
Triclinic prisms:  a:b:c  =  2-100:3^256:l;a  =  9C''12'; 
P  =  79°  29' ;  7  =  97°  5'  (WoUaston,  Tr.  1808,  99  ; 
Anderson,  C  J.  1,  231 ;  De  la  Provostaye).  S.  1^8 
at  13°  (N.).— Na.,A".  S.  3  at  15°.  Neutral  in 
reaction. — NaHA"aq:  monoclinic  crystals  which 
redden  litmus.  S.  1-7  at  15°.— Li.A".  S.  8  at 
19^5°.— LiHA"aq.  S.  8  at  17°.— (NH,)„A"a(|. 
S.  4-2  at  15°  (N.)  ;  2^2  at  0°  (Engel,  C.  R.  102, 
365).  Hemihedral  efflorescent  trimetric  prisms  ; 
a:6:c  = -770:1:  -733  (Anschiitz,  B.  18, 1394).  Ppd. 
by  adding  NH,C1  or  NH.OAc  to  its  solution 
(Heiutz,  J.  fr.  87,  309).-  (NH,),A"  2aq.  Oc- 
curs in  guano  (Tanner,  G.  N.  82,  162). — 
(NHJHA"a(i  :  trimetric  prisms  ;  a:b:c 
=  -453:1:  -559. —  (NH  ,)H  ,A".,  2aq :  triclinic  prisms, 
isomorphous  with  KH.A'',.2aq.  S.  3-25  at  0°(En- 
gel).— (NH,)HSOjH.,C.,0,":  monoclinic  crystals. 
— Kb^A'aq  (Piccard,  J.pr.  86,419).— EbPldO^.— 
EbH3A",,3aq  (Stolba,  C.  G.  1878,  331).— CaA  "aq. 
Crystalline  powder,  formed  by  ppg.  hot  solu- 
tions (Schmid,  A.  97,  225).— CaA"  3aq  :  occurs, 
mixed  with  CaA"aq  in  the  pp.  formed  from  culd 
solutions.  —  (CaA")..CaCl..  24a(i.—  CaA"CaCL  7aq 
(Fritzsche,  P.  28, 121).— SrA"aq.  S.  5  at  106\— 
SrA"3aq  (Wicke,  A.  90,  101).— SrH.,A".,2aq.— 
SrA"SrCl.,6aq.-(SrA").,SrCL16aq  (Kainey,  Pr. 
14,144).— BaCO^aq.  S. -04.— BaH.,A".,2aq.  S.-3 
at  15°  (Clapton,  G.  J.  5,  223).-Be(NH  ).A", 
(S6narmont,  J.  1857,  295;  Shadwell,  J.  1881^ 
681).— BeK.A",.- Be.,K.,A"„(0H).,2aq(Philipp,Z?. 
16,  752). -MgA""  2aq.    S.  -01  at  16°;  -08  at  100°. 

—  Mg(NH,),.A",9aq.  —  Mg,(NH,).„,A"„'24aq. — 
Mg(NH,),„A'„8aq.  —  Mg(NHj„A"„  8aq.  — 
Mg.,(NH,).,A"j2aq  (Brandos,  Schw.  J.  27,  18).— 
MgK.A"o  6aq.  —  ZnA"  2aq.  —  Zn(NH,),A"-,  3aq 
(Kayser,"P.  60,  140).— ZnK  A".,  4aq. -CdA"  3aq. 
S.  -008  in  the  cold ;  -009  at  100°.  -  CdA'  (NH.,).,aq. 

—  Cd(NH,),.,A",  9aq.  —  Cd(NH,,),„A",  llaq.'  — 
Cd(NHJ,A",,8aq.— CdK„A",.2aq.— CdNa.A",  2aq. 
— A1,A"(0H).,  (Mathieu-Plessy,  C.  R.  97,  l'o;i3). 
— AU"Na,A"^(0H).,9aq  (Lenssen,  J. |;r.  86,  314).— 
Al.,(NHJ.A".,(0H)..5aq.— Al,,(NHJ,,A"j(0H),3aq. 
— Al.,Na,A",(0H).,6aq.  —  ALNa,,A",,(OH).  5aq.— 
Al.,K.'A".,(0H)..2aq.  —  ALK,A"/(0H).,'2aq. — 
AI,MgA".,(0H).,5aq.— A1.3a,A",(OH).,8aq"(Collin, 
B'.  3,  315).— Ce.A",9aq  (Jolin,  Bl.  [2j  21,  540).— 
La.A"3  9aq  (Cleve,  Bl.  ['2]  21,  202).— T1.,A' 
(Crookes,  G.  J.  17,  150  ;  Kuhlmann,  C.  R.  55, 
607).— TlHA"aq.-Sm.^",  lOaq.— SmKA",  2,',aq 
(Cl^ve,  Bl.  [-2]  43, 171).— FeA"  l^aq.  Humboldl- 
inc. — FeA"2aq:  yellow  crystals.  S.  -022  in 
the  cold;  -020  at  100°.— K,FeA",,2aq  :  goldea 
needles,  sol.  water.  —  K^''eA"„aq.  — 
(NH,),JeA"„3aq.— Fe(NH,).,A".T3aq  :  greenish 
crystals.  S.  48  at  17°.— Fc(NHj),A",  4aq.— 
FeNa,A"34',aq.— FeKjA-'aSaq.  S.  7  at  17°.— 
KEeA",;2,laq.  S.  92  at  21°.— Ba,Fe.^"e7aq.— 
KsCr._A"s 6aq.  Deep-blue  monoclinic  prisms; 
obtained  by  reducing  K,Cr._,0,  with  oxalic  acid 
(Gregory  ;  Kannnelsberg,  P.  93,  24  ;  Werner,  C.  J. 
53,  404,  002  ;  G.  J.  Proc.  3.  142  ;  C.  A.  Schunck, 
C.  N.  51,  152  ;  Hartley,  C.  J.  Proc.  3,  4).  S.  20 
at  15°.  "The  solution  is  red  with  green  reflex,  and 
gives  no  pp.  with  CaCL,. — K.Cr...^.''^  8aq ;  red  mono- 
clmic  crystals  (Croft,  P.  il/."[3]  21, 197).  S.  10.— 
Na^Cr.A",.  3aq :  blue  prisms.— Na^Cr.A"/Jaq. — 
(NHj)aCr.A",;6aq:  blue  scales.    S.  75  at  15  '. — 
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(NHj).,Cr.A"4  8aq;  red  crystals. — Ag5Cr.A"5  9aq:  ' 
blue  lieedlcs.  S.  11  at  100°.— Ba,Cr,A.",  12a(i : 
dark-violet  needles. — Ba.jCr,A''i5  8aq  (Werner). — 
Ba,Cr.,A"„18aq.— Ba,Cr,A"/Gaq  (Clarke,  B.  14, 
1640).-Ca,Cr.,A"8l8aq.— Ca,Cr„A"6  36aq  (Eeece, 
C.  R.  21,  lllG).— Cr„Cl,A",10NH3  (Jorgensen, 
J.yr.  [2]  20,  143  ;  30,  28).— Cr,A"3(NH,,),,, 4aq.— 
KCaCrA"34aq.  Pleooliroic  ;  red,  blue,  and  green 
(Hartley,Pr.21,4!)9).~K,Ca,Cr,A"B6aq  (Werner): 
blue  prisms.  -KBaCrA"3"3aq. —  Sr3Cr„A"r.l8aq.  — 
KSrCrA"3  6aq.  —  Pb,Cr,A"6 15aq.— TJrA"  6aq.  — 
Ur(NHJ,A",,.— UrO.,A"3"aq.— UrO,(NHJ.,A".,4aq. 
--(UrO,,)K.,A".,3aq.— MnA"2iaq.  S. -05  in  the 
cold;  "OS  at  100°. — MnA"  2aq.  Decomposes  at  ' 
150°  into  CO,,  CO,  and  MnO  (Castelaz,  Bl.  [2] 
60,  645).-MnA"3aq.  S.G.  (of  MnA") '-^^  2-444 
(Clarke,  Am.  2,  174).— K^Mn.A",  6aq  :  black 
monoclinic  prisms  (Kehrmann,  B.  20,  1594). — 
Mn(NH^).,A"„  2aq.  —  Mn(NH,),A"3  4aq.  — 
Mn(NH,),„A",8aq.  —  Mn(NHJ,  ,A"„  Saq.  — 
MnA'NH,(;aq.— MnK2A"2  2aq.  —  CoA"2aq.  — 
Co3A"(OH),.  —  CoKA".,6aq.  —  CoA"Cl  5NH3 
(Krok,  pr.  r2]  18,  239).  —  CoA"Br  5NH,.  - 
Co(OH)A"(NHJ.,SO,3NH3.— Co..A"(NOj)5NH3.— 
CoA"(N03)  5aq.  —  CoNiA".,(NH;),  4iaq  (Kauten- 
berg,  A.  113,  3G0).—  NiA" 2aq.-NiA"(NH3)  3aq 
(Winkelblech,  A.  13,  278).  —  K.,NiA"„  6aq.— 
CuA"4aq.-  Cu(NH,,)„A"22aq.-  CuA""(NH;).,aq.— 
CuA"NH3.— CuLi.,A",2aq  (Troost,  A.  C'h.  [3] 
•51,  103).  —  CuK.,A".,2aq.  —  CuK,A"„4aq.  — 
CuNa„A"22aq.— PbA"  (Pelouze,  A.  Ch.  [2]  79, 
104 ;  [3]  4,  104).— Pb3A"0.,.— Pb,A"(N03)..  2aq  : 
pearly  plates  (Johnston,  P.  M.  [3]  13',  25 ; 
•Dujardin,  J.pr.  15,  308).— Pb,A"(N03),0.,3aq.— 
•PbK,A",,2laq  (Keis,  B.  14,  1174).  —  Hg,A"  : 
white  pp.,  insol.  water. — Hg.,A"aq. — HgA". — 
Hg(NHJ.,A".,2aq.-  HgK^".,2aq'.— Bl,A",  7ri  aq.— 
Bi,A",,(Oia),Jaq.  —  Bi(NHJ,3A",12<aq.  — 
BiK,A",  12aq'.  —  BiK,,A",  12aq.  —  BiKA"„aq.— 
Sb,A",baq.  —  Sb„K„A",aq.  —  Sb..K,,A",  3aq.— 
SbKjA",  2aq  (Kay,  C.  N.  57, 193).- SbKjA",  4aq 
(Wagner,  Chem.  Zeit.  12, 172G) :  crystallises'  also 
with  l^aq,  4iaq,  and  Gaq.  —  Sb,K,H.,A".,  3aq. 
Sb,Na„A"e  9aq  (Svenssen).  —  SbNa/A"^  lOaq.— 
Sb(NHj3A",2aq.-Sb(NH,)A"..5aq  (Sv&nssen,  B. 
3,314).-Sb,(NHJ„A",16aq.— SbH(NH,),A",7aq. 

—  AsK3A",3aq.  —  Pd(NH,).,A",  2aq  (Kane).— 
Pd(NH,,).,A"„8aq.— PtNa2A",4aq.-PtCl.A"4NH3. 
— PtKA".,2aq  (Cltive,  Bl.  [2]  45,'  191).— 
Pt(NH,),A"2  2aq.— PtAgA",2aq.— PtCaA".,6iaq. 

—  PtCaA"24iaq.  —  PtCaA"„  Baq.  —  PtSrA"j: 
crystallises  with  S^-aq,  G^aq,  and  3aq.  — 
PtBaA".,  3aq.  —  PtBaA"„  2aq.  —  PtMgA"„  Gaq.— 
PtFeA".,  Gaq.  —  PtMnA".,  7aq.  —  PtNiA'C  7aq.— 
Pt2;nA".7aq.— PtCoA"„8aq.-PtCdA". :  crystal- 
lises with  5aq,  4iaq,  and  4aq.— PtCuA"„6aq.— 
PtHg„A"„liaq.— PtHg,A"„2aq.-PtPbA":3aq.— 
PtA"2NH3.-PtA"(NH;)..  aq.-PtA"(NH3)3  liaq. 
— SnA".  -  Sn(NH,,)„A",  aq.  —  SnK.,A"jaq.  — 
Sn,A"0,„Gaq.— Ti,3A".,0.,jl2aq.— Ag.A"  :  white 
pp.-Ag,A"4NH3. 

Mo7io-methyl  ether  MeHA".  (109°  at 
12  mm.).  Solid  (Anschiitz  a.  Schonfeld,  B  19 
1442;  ^.254,  8).— KMeA"  (Salomon,  B.  8, 1509). 

Bi-methyl  ether  Me.A".  Mol.  w.  118. 
[54°].  (1G4°)  (Dumas  a.  P61igot,  A.  Ch.  [2]  58,  44  ; 
Wohler,  .4.  81,  376 ;  Erlenmeyer,  N.  Rep.  Pharm 
23,  G24;  Purdie,  C./.  51,G29).S.V.  llG-7.  H.P 
180,900  (Stohmann,  /.  pr.  [2]  40,  353.  Mono- 
clinic  tables,  sol.  water,  alcohol,  and  ether.  Its 


aqueous  solution  slowly  decomposes  into  oxaliff 
acid  and  MeOH. 

Tetra-mcthyl  ether  C02Me.C(OMe)3. 
(7G°  at  12  mm.).  S.G.  \"  1-1312.  Formed  from 
C0.,Me.CCl2(0Me)  and  NaOMe  (Anschiitz,  A. 
254',  31).    Converted  by  PCl^  into  Me,C,04. 

Mono-ethyl  ether  EtHA".  Ethyloxalio 
acid.  (117°  at  15  mm.).  S.G.  f  1-2175.  FormeJ 
from  Et  .CO.,  (1  mol.)  and  KOH  (1  mol.)  in  al- 
cohol (Mitscherlich,  P.  33,  332).  Formed  also 
by  heating  anhydrous  oxalic  acid  (1  pt.)  with 
absolute  alcohol  (1  pt.)  at  135°,  decanting  from 
unused  oxalic  acid,  and  distilling  in  vacuo 
(Anschiitz,  B.  IG,  2413  ;  A.  254,  9).  Liquid. 
When  distilled  under  atmospheric  pressure  it 
yields  formic  acid  andEt.jC.^O^. — KEtA":  scales, 
decomposed  by  heat  into  CO  aad  KEtCOj  (Elte- 
koff,  B.  6,  1259). 

Di-ethyl  ether  EtA".  Oxalic  ether. 
(186°  cor.).  S.G.  1-0793'.  ^  1-4156  ;  54 
(Briihl).  S.V.  16G-2  (Briilil,  A.  203,  27) ;  iJ 
1-0856  ;  p  1-07G1  (Perkin,  C.  J.  45,  508).  M.m'. 
6-654  at  12-8°.  S.H.  -45  (R.  Schilf,  O.  17,  286). 
Formed  by  distilling  dehydrated  oxalic  acid 
(11  pts.)  with  absolute  alcohol  (14  pts.)  (Berg- 
mann,  OpuscuJa,  i.  256  ;  Lowig,  J.  pr.  83,  129), 
or  by  heating  KHCO^  (1  pt.)  with  alcohol  (1  pt.) 
and  H,SOj  (2  pts.)  ('Dumas  a.  Boullay,  J.  Ph.  14, 
113). 

Preparation. — Equal  weights  of-  dry  oxalic 
acid  and  alcohol  (97  p.c.)  are  boiled  for  4  hours 
and  distilled ;  as  soon  as  the  thermometer 
reaches  110°  a  quantity  of  alcohol  equal  to  the 
weight  of  the  distillate  is  added,  and  the  mix- 
ture boiled  again  for  4  hours;  the  mixture  is 
then  distilled;  825  g.  oxalic  acid  give  750  g.  (or 
56  p.c.)  oxalic  ether  and  110  g.  formic  ether 
(Schatzky,  J.  pr.  [2]  34,  500). 

Properties. — Colourless  oil  with  slight  odour, 
V.  sol.  alcohol.  Decomposed  by  water,  especially 
on  heating.  Alcoholic  potash  yields  a  pp.  of 
ICEtC.,Oj.  With  SnCl,  it  forms  crystalline 
EtjCjOiSnClj,  decomposed  by  water  (Lewy,  C.  R. 
21,  371).  TiClj  yields  Et.,C20JiCl4  and 
Et,C,042TiCl^  (Demar(;ay,  C.  P.'70,  1414). 

Reactions.  —  1.  Gaseous  NH3  yields 
COjEt.CONH,.— 2.  Aqueous  NH;,  forms  oxamide. 

3.  Ethylamiiie  yields  C,0,(NHEt),, ;  diethyl- 
amine  forms  CO._.Et.CONEt, ;  while  triethyl- 
a?)iiMC  has  no  action  (Hofmann).  Alanine  forms 
two  compounds  C,,H.,„N,0,  [127°]  and  [154°].— 

4.  Sodium  and  potassium  decompose  it,  yielding 
CO  and  Et^COg.  NaOEt  acts  in  the  same  way 
(Geuther,  2.  [2]  4,  656). — 5.  Sodium-amalqam 
yields  des-oxalic  ether  CiH3Et308,  and,  when 
alcohol  is  present,  tartaric  and  glycollic 
acids.  —  6.  ZnEt.,,  followed  by  water,  yields 
C02Et.CEt2(OH)  (Frankland,  Pr.  12,  396).  Other 
zinc-alkyls  act  in  the  same  way  (Frankland  a. 
Duppa,  Pr.  13,  140;  14,  17,  79,  83,  191).— 

7.  Acted  on  by  Zn  and  a  mixture  of  EtI  and 
allyl  iodide  a  mixture  of  HO.CEt.,.CO.,Et 
and  H0.C(C,H,)„.C02Et  is  formed,  and  not 
H0.CEt(C3H,).C0'„Et  (Barataeff,  J.  pr.  [2]  35,  7). 

8.  Resorcin  (1  mol.)  and  NaOEt  (2  mols.)  in 
alcohol  slowly  form  C,  ,H|(|Oj,  which  crystallises 
from  alcohol  in  pale-yellow  prisms  [c.  256°], 
and  yields  the  acetyl  derivative  C^H-ACjOs 
[127°]  (Michael,  J.  pr.  [2]  35,  510).— 9.  P'lienyl- 
hydrazine  forms  C.,02(N.,H.^Ph)2  [278°]  and 
N.,H.,Ph.CO.CO,Et  [119°]  (E.  Fischer,  A.  19Q, 
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131 ;  Bulow,  A.  23G,  197).  In  presence  of  al- 
coholic NaOEt  the  product  is  N.,H.,Ph.CO.CO.,H 
[170°]  (Michael,  [2]  35,  458).— 10.  AcHone 

in  presence  of  NaOEt  (1  pt.)  in  alcohol  (fiO  pts.) 
forms  CH3.C0.CH,.C0.C0.,Et  [18°]  (214°).  This 
body  is  converted  by  baryta-water  into  oxy- 
toluic  acid,  an  intermediate  body  being 
CRAc.C(OH)(CO,H).CHAc.CO.CO,Et  [90°]. 
Acetone  (2  mols.)  and  NaOEt  (2  mols.)  in  ether 
yield  CH,.C0.Ca,.C0.C0.CH,.C0.CH3  [121°] 
crystallising  in  white  prisms  (Claisen  a.  Stylos, 
£1.20,2188;  21,  1141;  22,3271;  24,  IIG).  A  mix- 
ture of  acetone,  NaOAc,  KOAc,  and  Ac.O  yield  a 
coloured  product  C„H,P3.  Another  product  of 
the  action  of  alcoholic  NaOEt  on  acetone 
and  oxalic  ether  is  CO(CH,.CO.CO,Et),  [104°], 
which  yields  chelidonic  acid  on  warming  with 
mineral  acids.  On  adding  sodium  to  a  mix- 
ture of  oxalic  ether  and  EtOAc  dissolved  in 
Et;0,  oxalacetic  ether  is  formed. — 11.  Succinic 
elhcr  and  NaOEt  yield  oxalosuccinic  ether 
C0,J3t.CH(C0.C0„Et).CH.,.C0.,Et  and  a  com- 
pound C„.H.,,,0,„  [90°J  (Wislicenus,!?.  22,889).— 
12.  Alcoholic  acetophenone  and  NaOEt  form 
benzoyl-pyruvic  acid  C,.Hj.CO.Ca_.CO.CO,H 
[158°].  Acetophenone  and  NaOEt  in  ether  yield 
BzCH,.CO.CO.CH,Bz  [180°]  (Claisen,  13.  21, 
1131). — 13.  Chloro-acctic  ether  and  zinc  yield 
'  ketipic  '  ether  CO.J3t.CH.,.C0.C0.CH,.C0.,Et 
[77°]  (Fittig  a.  Daimler,  B.  20,  202).— 14.'  Heat- 
ing with  oxalic,  formic,  or  acetic  acids  at  140° 
yields  formic  ether,  CO, ,  and  CO.  Benzoic  acid 
has  no  action  even  at'  240°  (Lorin,  Bl.  [2]  49, 
344). — 15.  Bcnzi/l  ci/anide  and  NaOEt  yield 
CN.CHPh.C0.c6,Et  [130°]  whence  boiling  dilute 
HjSO,,  forms  phenyl-pyruvic  acid  [165°]  (Erlen- 
meyer,  D.  22,  1483). — 16.  A  solution  of  tma  in 
alcoholic  NaOEt  gives  a  pp.  of  sodium  parabanate 

CO  NH^>*^°  (Michael,  J.  pr.  [2]  35,  457).— 
17.    Phtlialide    and    NaOEt    in   ether  yield 

/CH.CO.CO,iEt 
C„H/    \  [121°],  whence  phenyl- 

\co.o 

hydrazine  forms  C|sH„,N.,0|  [159°]  (Wislicenus, 
.'1.  246,  342). — 18.  Chlorine  in  sunlight  forms  i 
(C.,Cl,)..G.O,,     [144°],    whence    potash  yields 
CCl3.CO.Jv  (Malaguti,  A.  Ch.  [2]  74,  299). 

Tctra-eihyl  ether  CO..Et.C{OEt).i.  (98' 
at  12  mm.).  S.G.  f  1-0020.  Formed  from 
CO.,Et.CCl,.(OEt)  and  NaOEt  (Anschiitz,  A.  254, 
32).    Converted  by  PCl^  into  Et.G.O,. 

Methyl  ethyl  ether  CO.,Me.CO„Et.  (174°). 
S.G.  2  1-1557.  S.V.  139-1  (Wiens,  /.  253,  297). 
Formed  by  distilling  KEtCO,  with  KEtSO, 
(Chancel,  Conq^t.  Chim.  1850,"  373,  403),  and  by 
the  action  of  MeOH  on  COCl.CO.,Et  or  of  EtOH 
on  COCl.CO  ,Me  (Paul,  C.  ./.  Proc.  2, 108).  Con- 
verted by  repeated  distillation  into  a  mixture  of 
Me,,C.,0«  and  Et.,C.,0,. 

D  i-inc  thy  I  di-ethyl  etJier 
C0.,Me.C(0Me){0Et)„.  (92°  at  13  mm.).  Formed 
from  CO.,Me.CCl.,(OMe)   and  NaOEt  at  100° 
(.Anschiitz,  .4.  254,  35). 

Di-methyl  di-cthyl  ether 
CO.Et.C(OEt)(OMe)„.  (96°  at  12  mm.).  Formed 
from  CO..Et.CCL,(OEt)  and  NaOMe  at  100°. 

n-Propyl-ether  'P\:}lk".  (119°  at  13  mm.). 
S.G.  f  1-1578.  Liquid  (Anschiitz  a.  Schonfeld, 
B.  19,  1442  ;  A.  254,  6). 

Di-n-propyl     ether     Pr.,A"  (213-5°). 


S.G.  g  1-0384.  S.V.  215-4  (W. ;  cf.  Cahours, 
C.  R.  77,  749).    S.H.  -451. 

Tetra-n-propyl  ether  CO.,Pr.C(OPr),. 
(257°).  S.G.  f  -9566.  Fonued  from 
CO.,Pr.CCl.,(OPr)  and  NaOPr  (A.). 

Iso-propyl  etlicr  CO.,Pr.CO.,ri.  (111°  at 
13  mm.).  S.G.  "{  1-1657.  Decomposes  on  boil- 
ing into  Pr.,C,0.„  isopropyl  formate,  CO.,,  CO, 
and  water  (Anschiitz,  A.  254,  6).— C0.,4'r.C0.  K. 

Di-isobutyl  ether  (C,H,)„A"!'  (2-25-). 
S.G.  i±  1-002.  S.H.  -457.  Yields  K(C,HJC.,0,, 
(Cahours,  C.iJ.  77, 1403). 

Tetra-isobutyl-ether 
(C,H„0).,C.CO..C,H,.  (146°  at  10  mm.).  S.G. -921. 
Formed  from  C,H,'0.CC1.,.C0.,C,H„  and  NaOC.II, 
(Anschiitz,  A.  254,  33). 

Di-n-hutyl  ether  (C,H„),,A".  (243°). 
S.G.  a  1-0099.    S.V.  258-4  (Wiens). 

I  so  aviyl  ether  (Cr,H,|)HA".  Oil,  smelling 
of  bugs  (Balard,  A.  C/j.  [3J  12,  309).— CaA'.,  2aq. 
—  AgA' :  pearly  scales. 

Di-isoamyl  ether  (C.H,,)  ,C..O,.  (20.".°). 
S.G.  ii  -968  (Delffs,  J.  1854,  26)."  S.H.  -464 
(Schiff).    Oil,  smelling  of  bugs  (Balard). 

Tetra-amyl  ether  (C,H,,0),,C.CO.,C.H,,. 
(190°  at  14  mm.).    S.G.     -9141  (A'.). 

Ethyl  hcptyl  ether  CO.,Et.CO.,C.H,.. 
(263-7°).    S.G.  2  -9954.    S.V.  284-9  (Wiens). 

Propyl  hepty I  ether  Fi-{C.B.,.)A".  (284°). 
S.G.  §  -9814.    S.V.  315-7. 

Propyl  octyl  ether  Pr(C,H,.)A".  (291°). 
S.G.  2  -9725.    S.V.  340-4  (Wiens).  ' 

Allyl  ether  {G,R,).A".  (215-5°  i.V.)  (Ke- 
kul6,  B.  6,  387).  S.G.  1^  1-055.  Formed  from 
Ag.,C..O^  and  allyl  iodide  (Hofmann  a.  Cahours, 

A.  '162,  288). 
Di-phenyl  ethcrVh.,C.,0,.  [130°].  Formed 

by  heating  phenol  (1  pt.)  with  dry  oxalic  acid 
(1  pt.)  and  POCl,  (1  pt.)  at  115°  (Nencki,  J.pr. 
[2]  25,  283).  Prisms  (from  alcohol),  si.  sol.  ether. 

Di-phenyl  orlho-oxalate 
(PhO),A(OH)^.  [127°].  A  by-product  in  the 
manufacture  of  aurin.  Formed  by  distilling 
phenol  with  dry  oxalic  acid,  or  by  dissolving 
oxalic  acid  and  excess  of  phenol  in  HOAc  (Cla- 
i  parede  a.  Smith,  C.  J.  43,  358  ;  Staub  a.  Smith, 

B.  17,  1740).  Thin  white  plates,  distilling  with 
decomposition  at  150°-180°.  Sol.  water,  but 
almost  at  once  split  up  into  phenol  and  oxalic 
acid.  Alcohol  yields  phenol  and  oxalic  ether. 
On  heating  with  H.^SO,  it  yields  aurin. 

Di  -  (a)  -naphthyl  ortho-o.ralate 
(C,„H;0).,C.,(Otl) ,.    [163-'].    Formed  by  heating 
(a)-nai)hthol  with  dry  oxalic  acid  and  HOAc 
(S.  a.  S.).    Crystalline  powder. 

Di-(&)  -  naphthyl  oriho -oxalate 
(C,„H,0),C,(OH),.     [167°].     White  crystalline 
powder  (from  HOAc)  ;    partly  decomposed  on 
distillation  (Staub  a.  Watson  Smith,  C.  J.  45, 
303). 

P enta-chloro -ethyl  ether 
C0..H.C0„C,Cl5.  Formed  from  C0(NH.,).C0,,C..Cl5 
and  NH.,'Aq  (Malaguti,  A.   Ch.   [2\  74,  308). 
Colourless  deliquescent  needles. — NH|A'. 

Chloride  of  the  methyl  ether 
CO.Me.COCl.  (120°).  S.G.  -f  1-3316.  Formed 
by  heating  C03Ie.CCl.,(0Me)  for  40  hours  at  215° 
(Anschiitz,  A.  254,  26).  Liquid. 
.  Chloride  of  the  ethyl  ether  CG.Et.COCl. 
Chloroxalic  ether.  Chloro-glyoxylic  ether  (q.  v.). 
(136°).   S.G.  Y  1-2223.  PCI.,  acting  upon  oxalic 
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ether  first  forms  CCl2(0Et).C0.,Et,  which  may 
be  distilled  under  15  mm.  pressure;  when  dis- 
tilled under  atmospheric  pressure  it  is  split  up 
into  EtCl  and  COCLCO^Et  (Ansohiitz,  B.  19, 
2158;  A.  254,  27).  Formed  also  from  oxalic 
ether  and  POCI3  (Henry,  B.  4,  598 ;  6,  949). 
Decomposed  by  water.  Alcoholic  NH3  yields 
,ethyl  oxamate.  Aniline  forms  C0(NPhH).002Et. 
Mercaptan  forms  CO.,Et.CO.SEt  (Morley  a. 
Saint,  C.  J.  43,  400).  ZnEt,  followed  by  water 
forms  CEt„(OH).CO.,Et.  Carbamic  ether  yields 
C02Et.NH."C0.C0.,Et  [45^  (Salomon,  J.  pr. 
[2]  9,  290).  C6(NH,)C02Et  at  130°  yields 
NH(CO.CO„Et),  [67°]. 

Chloride  of  the  propyl  ether 
C0Cl.CO,Pr.    (154°).    S.G.  f  1-1670.  Formed 
by  treating  Pr2C204  with  PCI5  and  heating  the 
resulting  CO,Pr.CCl,,(OPr)  at  190°  (Anschiitz). 

Chloride  of  the  isobutyl  ether 
C0C1.C0,C,H,.  (165°).  S.G.     1-1153.  Formed 
in  like  manner. 

Chloride  of  the  isoamyl  ether 
COCLCO„aH„.    (185°).    S.G.  f  1-0931  (A.). 

Oxamic  acid  CO(NH.,).CO.,H.  Mol.  w.  89. 
[210  ].  S.  1-4  at  14°."  Formed  by  heating 
CO„(NHj).CO.,H  or  by  boiling  oxamide  with 
aqueous  NH.,''(Balard,  4.  Ch.  [3]  4,93;  Tous- 
saint,  A.  120,  237).  The  NH,  salt  is  also 
iormed  by  passing  NH^  into  a  cold  alcoholic 
solution  of  oxalic  ether  (De  Coppet,  A.  137,  105. 
Excreted  when  animals  are  fed  with  oxamic  ether. 
Prepared  by  heating  an  aqueous  solution  of 
C0(NH2).C0„Et  to  boiling,  adding  ammonia 
gradually  till  the  liquid  is  alkaline  (Oelkers,  B. 
22,  1566).  Prepared  also  by  heating  ammonium 
oxalate  with  NH^NO,  for  four  hours  at  175° 
(Mathieu-Plessy,  C.  B.  109,  653).  Crystalline 
powder,  si.  sol.  alcohol.  Converted  by  boiling 
water  into  (NH4)HC  NH^A'.— NHjA'li  aq.— 
.NaA'Jaq.— KA'aq  (Engstrom,  J.  1856,  453). — 
MgAC  3aq.— CaA',  4aq.  S.  (of  CaA',,)  -16  at  13°  ; 
4  at  100°.— BaA'o3aq.— PbA'.,aq.— Pb(OH)A'.— 
FeA'2  aq. — NiA'„  aq.  — CuA'.,  aq  (Bacaloglio,  J.pr. 
81,  369).— AgA' :  needles. 

Methyl  ether  MeA'.  Cubes. 

Ethyl  ether  CO(NH,).CO,Et.  Oxamethane. 
[115°].  Formed  from  oxalic  ether  and  dry  or 
alcoholic  NH,.  Plates  (from  alcohol).  With 
COCl.CO,,Et  it  forms  (CO,,Et.CO),NH  [67].  With 
cyanic  acid  vapour  at  130°  it  yields  CisH-.^NsO,, 
[155°-160°]  (Grimaux,  Bl.  [2]  21,  154),  crystal- 
lising from  water  in  needles.  Chloral  forms 
CCl3.CH(OH).NH.C.,03Et  [121°]  (Moscheles,  B. 
24,  1804). 

Pcnta  -  chloro  -  ethyl  ether  C.,C1,A'. 
[134°].  Formedfrom  (C.Cy^C^O,  and  NH3  (Mala- 
guti). 

Isobutyl  ether  CjH„A'.  [90°].  Prisms 
(Cahours,  C.  B.  77, 1403  ;  Wallach,  B.  13,  507). 

Isoamyl  ether  C^K^jA'.  [93°]. 

Phenyl  ether  C0(NH2).C0,Ph.  [132°]. 
Formed  from  C0,,Et.CCL,(NH2)  and  phenol. 

Acetyl  derivative  of'the  ethyl  ether 
CO(NHAc).CO„Et.    [54'].  Needles. 

Oxamide  C6(NH.,).C0(NH..).  S.  -037  at  7-3° 
(Henry,  C.  B.  100,  943).  H.F.  169,000  (Berthe- 
lot).  Formed  from  oxalic  ether  and  NH,Aq 
(Bauhof,  A.D.  1817).  Formed  also  by  heating 
ammonium  oxalate  (Dumas,  A.  Ch.  [2J  44,  129 ; 
64,  240)  and  by  the  slow  decomposition  of  cyano- 
gen by  water  containing  aldehyde  (Liebig,  A.  113, 


246),  or  by  cone.  HClAq  (Schmidt  a.  Glutz,  B. 
1,  66).  It  also  occurs  among  the  products  of 
oxidation  of  HCy,  cyanides,  and  ferrocyanides 
(Playfair ;  Attfield,  C.  J.  16,  94). 

Properties. — White  powder,  si.  sol.  hot  water, 
insol.  alcohol.  Cupric  acetate  forms  the  salt 
Cu(C,Jl3N,02)2  aq. 

Beactions. — 1.  By  passing  through  a  red-hot 
tube  it  is  decomposed  into  CO,  ammonium  car- 
bonate, HCy,  and  area. — 2.  P.^O;  yields,  on  heat- 
ing, cyanogen,  C0„,  and  CO. — 3.  Boiling  dilute 
acids  yield  oxalic  acid. — 4.  Boiling  aqueous 
alkalis  also  saponify  it.  Magnesia  acts  in  the 
same  way  (Berthelot,  Bl.  [2]  47,  840).-  5.  Water 
at  224°  forms  ammonium  oxalate.— 6.  Heating 
with  HgO  yields  urea,  COj,  and  Hg  (Williamson). 
Boiling  with  water  and  HgO  forms  a  compound 
(C,HjN20.,).,HgO  (Dessaignes,  A.  82,  233).— 7. 
Ac.O  has  no  action  at  160°.  Bz^O  at  200°  forms 
benzamide.— 8.  Cone.  HNO3  decomposes  it  in 
the  cold. 

Oxalimide  ^^^NH.    Formed  ;rom  oxamic 

acid,  PCI5,  and  POCI3  at  80°-90°  (Ost  a.  Meute, 
B.  19,  3228).  Monoclinic  prisms,  v.  sl.  sol.  cold 
water,  sol.  NH^Aq.  BoiUng  water  produces 
oxamide  and  oxalic  acid. — C^O^NHgCl :  crystal- 
line powder,  insol.  water. 

Methyl-oxamic  acid  C0(NHMe).C02H.  [146°] 
(Hantzsch,  B.  17,  2919).    Formed  by  heating 
methylamine  acid  oxalate  (Wurtz,  A.  Ch.  [3]  30, 
j  443),  and,  as  a  subsidiary  product,  by  oxidising 
I  caffeine  with  CrO^  (Maly  a.  Hinteregger,  M.  2, 
I  128).    Crystals  (from  hot  water  or  by  subhma- 
tion).  —  KA'.  —  CaA'.,. —  CaA'^Saq.  — BaA'.^aq: 
monoclinic      crystals;      a:6:c  =  1-018:1:1-306 ; 
;8  =  87°  13'. 

Methyl  ether  MeA'.  [85°].  Formedfrom 
Me.,C.,0.,  (76  g.)  and  methylamine  (20  g.)  in  MeOH 
(30  g.)  (Franchimont  a.  Klobbie,  B.  T.  C.  8,305). 

Ethyl  ether  EtA'.    ('243°).  Oil. 

Methyl-oxamide  CO(NH,).CO(NHMe).  [229°]. 
Formed  from  oxamic  ether  and  NMeH.^  (Wal- 
lach a.  West,  B.  9,  262).    Minute  needles. 

Di-methyl-oxamide  C.,0.,(NH]\Ie).,.  [217°] 
(Myhus,  -B.  17,  291).  Needles.  Cone.  HNO, 
yields  C,0„(NMe.N0.,)2  [124°]  (Franchimont, 
B.  T.  C.  2,  94  ;  4,  193).    PCl^  yields  C,H,C1N,. 

Di-methyl-oxamic  acid  C0(NMe..).C0.,H.— 
CaA'.,:  crystalline  (DuvilUer,  A.  Ch.  [6]  23, 315). 

Ethyl  ether  EtA'.  (c.  244°).  Not  attacked 
by  HNO3  (S.G.  1-5)  (Franchimont  a.  Klobbie, 
B.  T.  C.  8,  304). 

Ethyl-oxamic  acid  CO(NHEt).CO.,H.  [120°]. 
Tables.  -  CaA'.^ 2aq.  Prisms  (Heintz",  A.  127, 
43).— CaA'2  4aq.    S.  3-17  at  17-5°.— BaA',  aq. 

Ethyl  ether  EtA'.  (245°).  Oil  (Wallach, 
A.  184,  59).    Decomposed  by  water. 

Ethyl-oxamide  C0(NH2).C0(NHEt).  [203°]. 
Needles  (W.) 

s-Di-ethyl-oxamide  CO  (NHEt)  .CO(NHEt). 
[179°]  (Schiff,  B.  17, 1034).  Formed  from  oxalic 
ether  and  ethylamine  (W.). 

?t-Di-ethy)-oxamide  CO(NH,).CO(NEtJ. 
[126°].  (268°  cor.).  From  CO.Et.CO(NEt.,)  and 
ammonia  (Wallach,  A.  214,  263).  With  PCl^  it 
yields  '  chloroxalethyhne  '  C,H,,C1N.,. 

Tri-ethy  1-oxamide  CO  (NHE  t) .  CO  (NE  t^). 
(258°).  Formed  from  diethyl  oxamic  ether  and 
ethylamine  (W.). 
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Methyl-ethyl-oxaniide 
CO(NHMe).CO(KnEt).    [157°].    Formed  from 
methylamine  and  CO.Et.CONHEt  (W.). 

Di-ethyl-oxamic  acid  CO(NEt.,).CO.H.  [101°]. 
Prisms.  TCI,  yields  C(  )(NEt„).COCl.- CaA'.,  2aq. 
tliyl  c "t  It  c r  KtA'.  (2.50°-254°). 

Isopropyl-oxamic  acid  CO(NHl?r).CO  H. — 
CaA'.,  (Duvillier). 

D'i-propyl-oxamide  C„0„(NHPr).,.  [102"]. 
Plates,  which  feel  fatty  (Wallach,  A.  214,  312). 

Di-isobutyl  oxamide  [167"^].  Plates,  v.  sol. 
alcohol  (Walhot,  C.  11.  104,  22s). 

Isoamyl-oxamide  [181°].  Needles. 

Di-isoamyl-oxamide  [129°]. 

Di-amyl-oxamideC,,0.,(NH.CH,CMe3),.  [1G5°]. 
Needles  (Freund,  B.  23,28n8). 

Di-allyl-oxamide  C.,0.,(NHC,H,).,.  [154°]. 
(274°).  Br  yields  C.,0,(NHC,H,Br.,).,"(WalIach  a. 
Strecker,  B.  13,  513). 

Ethylene-oxamide  C,0.,N,H,(aH,).  Amor- 
phous iiieeipitate  formed,  together  with  soluble 
(C0,l':t.CO),N,,H,C,H,  by  the  action  of  alcoholic 
ethylene-diamine  on  oxalic  ether  (Hofmann,  B. 
5,  247).  Sinular  products  are  obtained  from 
propylene-dianune  (Strache,  B.  21,  23(10). 

Ethylidene--oxamide  C.,0,N.H,,(CHMc). 
Formed  from  cyanogen  and  crude  aldehyde  (Ber- 
thelot,  A.  128,  338). 

Phenyl-oxamie  acid  CO(KHPh).CO,H.  O.r- 
anilic  acid.  [151'-].  Formed  by  heating  dehy- 
drated oxalic  acid  (20  g.)  with  aniline  (25  g.)  at 
140°  for  an  hour  (Laurent,  A.  68,  15  ;  Claus,  Z. 
[21  4,  158  ;  Aschan,  B.  23,  1820).  The  product 
is  crystallised  from  water  and  the  acid  set  free 
by  dilute  H._,SO,|.  Needles  (containing  Aq)  or 
anhydrous  scales  (from  ether),  si.  sol.  cold  water, 
V.  sol.  alcohol.  Yields  CO,  water,  CO.^,  and  di- 
phenyl-oxamide  on  heating  strongly.  Yields  on 
nitration  p-nitro-phenyl-oxamic  acid  [210°] 
crystallising  in  prisms  containing  aq  (Aschan, 
B.  18,  2930).  The  isomeric  o-nitro-phenyl- 
oxamic  acid  [112"]  is  formed  by  heating  oxalic 
acid  with  o-nitro-aniline  (Hiibner  a.  Heoff,  A. 
209,  307).  7«-Nitro-phenyl  oxamic  ether  [150°] 
is  formed  from  oxalic  ether  and  wj-nitro-aniline. 
-  NH,,A'.  —  (NliJHA',.  —  ICA'aq.  —  NaA'  3aq  : 
plates,  V.  si.  sol.  cold  water. — PbA'.,. — CuA'j 
(Anschiitz,  B.  22,  730).— BaA'„.— AgA' :  white 
tables. —  (NH.,Ph)HA'., :  needles  (from  water). 

Chloride  CO(NHPh).COCl.  [82°J. 

Methyl  ether  MeA'.  [114°].  Formed 
from  Me_,C._,0.,  and  aniline  (Anschiitz,  A.  254, 10). 
Plates  (from  alcohol)  or  needles  (from  ligroiu). 

Ethyl  ether  EtA'.  [67°].  Converted  by 
AcCl  into  CO(NPhAc).CO.Et  [07°].  PCI3  yields 
NHPh.CCl,..CO.Et  [72-],  which  splits  up  on  melt- 
ing into  HCl  and  NPh:CCl.COEt  [91°],  whence 
auihne  formsNHC„n,.CO.C(NPh)(NHPh)  [235°]. 

Propyl  ether  PrA'.    [92°].  Needles. 

Isopropyl  ether  PrA'.    [52°].  Needles. 

Isobutyl  ether  CjH,,A'.    [^5°].  Plates. 

Amyl  ether  CjH,,A'.'    [50°].  Needles. 

Hcfcrcnccs. — BiiOMo-,  Carboxy-,  Di-chioro-, 
and  loijo-  rnicNYL-oxAMio  acid. 

Phenyl-oxamide  CO(NPIPh).CONH„.  A  pro- 
duct of  the  action  of  HCl.-Vq  on  cyananiline 
(Hofmann,  A.  73,  181).  Formed  also  from 
phenyl-oxamie  ether  and  NH^  (Klinger,  A.  184, 
279).    Crystals  (from  water). 

Di-phe'nyl-oxamide  CO(NHPh).CO(NHrh). 
0.xanilidc.    [245°]  (II.)  ;  [241°]  (T.)  ;  [252-5°] 


(Beisscrt,  B.  23,  2245).  (320").  Formed  by 
heating  aniline  oxalate  at  170°  (Gerhardt, 
A.  Ch.  [3]  14,  120;  15,  88)  and  by  decomposing 
cyananiline  with  HClAq  (Hofmann,  A.  05,  50  ; 
73,  181  ;  74,  35).  Formed  also  from  ethyl 
camphor-oxalate  and  aniline  (Tingle,  C.  J.  57, 
055).  Nacreous  scales,  insol.  water,  si.  sol.  hot 
alcohol. 

Reactions.  — 1.  Nitrons  acid  passed  into  its 
solution  in  glacial  acetic  acid  forms  the  nitros- 
amine  CO(NIIPh).CO(NPhNO)  [86°]  and  di-p- 
nitro-oxanilide  (Fischer,  B.  10,  900  ;  Senf,  J.pr. 
[2]  35,  521). — 2.  ChJorine  forms  tetra-chloro-di- 
phenyl-oxamide  [c.  255°]  (Dyer  a.  Mixter,  Am. 
8,  349).— 3.  Bromine  yields  C,0  ,(XIIC,II,Br)., 
[above  300°]  whence  HNO.,  yields  the  nitro- 
compounds C.,0.,(NH.C,H3Br(N0.,))„  [288°]  and 
C„0.,(NHC,,H.,i3r(N0.,).,).,  [c.  287°]  (Mixter  a.  WiU- 
cox.  Am.  9,  362).— 4.  Iodine  HNO,  and  H(3Ac 
yield  C.,0.,(NHC  H,I  [1:4]).,.— 5.  Nitric  acifZ  forms 
'  the  compounds  C.,0.,(NH.C,H^(NO.,)).,  [260^]  ; 
'  C.,0..(NH.CH.,(NO.,).,).,"  melting  at  [300°],  and 
;  C.,0.,(NH.C  K,(NO..),)„  [300°]  (Mixter  a.  Walthcr, 
Am.  9,  355;  cf.  Hiibner,  A.  209,  36G).  The 
hexa-nitro-oxanilide  is  converted  by  aqueous 
KHCO,  into  C0(NH,).C0.NH,C,.H,(N0.,)3  [c.  260"] 
and  picric  acid.  Di-o-  and  di-;(i-nicro-oxanilides 
melt  above  300°  and  270°  respectively  (H.). 
Di-o-nitro-oxanilide  yields,  on  reduction  by  tin 
and  HOAc,  a  base  C,,H|„Nj  [above  300°]  which 
forms  the  salts  B"H_Cl.,2aq  and  B"H,S0,,2aq. 
Eeferences. — Di-bromo-  and  Tetra-culoro- 

PlIENYL-OXASIIDE. 

Phenyl-oxamide  carboxylic  acid 
CO(XH,).CO.NHC,H.,.CO,H.  Formed  by  boilhig 
the  so-called  carboxamido-cavliimidamido-benz- 
oic  acid  CO(NH,).C(NH).NH  C,H<.CO.,H  with 
water  (Griess,  B.  18,  2411).  Small  wliite  plates. 
— BaA'.y5aq. — AgA'. 

Di-phenyl-oxamide  m-carboxylic  acid 
CO(NHPh).CO.NHC,H^.CO,H  [1:3].  Aniloxal- 
hcnzamic  acid.  [300°-305°].  Formed  from 
carboxy-phenyl-oxamic  acid  (or  its  mono-cthyl 
ether)  and  boiling  aniline  (Schiff,  A.  232,  135). 
Plates  (from  alcohol). 

Anilide  NHPh.CO.CO.NH.C,H,.CO.NHPh. 
[290°-295°].    Small  needles. 

Di-phenyl-oxamide-di-ijj-carboxylic  acid 
C.,0.,(NH.C  H,.CO.,H)„.      Formed    by  heating 
CO.Et.CO.NH.C,,H,.Cb.,PI  (Schiff,  A.  232,  137). 

Mono  -amide  C|sH,|N.,0,,(NH.,).  Formed 
by  heating  amido-benzamide  with  tlie  compound 
CO.,H.CO.NH.CJi,.CO,,H.  Crystalline.  At  200' 
it  yields  the  imide  C|^H|„N20.,(NH),  a  powder, 
insol.  ammonia. 

Di  -awidc C..O.,(NH.C,H,.CO.NH,)„.  Formed 
by  heating  C0,Et-C0.NH.CJi,.C0.NH2  with 
amido-benzamide.    Insoluble  powder. 

i«-Aniido-phenyl-oxamic  acid 
C,-H,(NH,,).NH.CO.CO  ,H.  Formed  from?)i-phenyl- 
ene-diamine  and  oxalic  acid  (Klusemanu,  B.  7, 
1263).    Needles.— AgA'. 

Di-methyl-amido-phenyl-oxamio  acid  v. 
p.  273. 

The     anhydrides    of    the  mcthylo- 

hydroxides    C„Hj<^^^pj*^j!,j^^CO  are  formed 

by  the  action  of  Mel  in  MeOII  upon  the  sodium 
amido-phenyl-oxamates,  the  products  being  de- 
composed by  Ag.^COj  (Griess,  B.  18,  2408).  The 
m-  compound  crystallises  with  3^  aq  and  yields 
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the  salts  B'HIaq  and  B'^HTtClj.  The  p-iso- 
meride  crystalUses  (with  2^  aq)  ia  needles,  v.  sol. 
hot  water. 

wi-Phenylene-oxamide  C.p„{NH)2CsH,. 
Formed  from  ?7i-phenylene-diamine  and  oxaho 
ether  (K.).  Amorphous. 

Di-phenyl-di-ethyl  oxamide 
C.,0„(NH.C„H^Ph)2.    [180°].    Crystals  (Neubert, 

B.  19,  182G). 

Di-pheayl-di-methyl  oxamide  C,0.(NMePh)2. 
(250°).    Formed  from  methyl-aniline  and  oxalic 

o-Tolyl-oxamic  acid  CO(NHC.H,).CO..H. 
[137°J.  Formed  by  fusing  KEtCO^  with  o-tolu- 
idine  (Mauthner  a.  Suida,  M.  7,  233  ;  9,  735). 
Needles  (containing  aq).  Yields  indole  when 
heated  with  zinc-dust. — CaA'.^. — BaA'jaq. — AgA'. 

|j-Tolyl-oxamic  acid.  [170°].  Obtained  from 
its  ether  CO(NHaH;)CO.^t  [67°]  which  is 
formed  by  heating  oxalic  ether  with  ^j-toluidine. 

Nitro-tolyl-oxamic  acid  CijHgN.Pj  i.e. 
[1:4:3]  C,H,Me(NO,,).NH.CO.COJH.  Formed  by 
heating  nitro-??i-toluidine  with  oxahc  acid  (Hins- 
berg,  B.  15,  2691).  Yellowi.sh-red  plates  (con- 
taining aq). — NaA'aq. — BaA'.,3aq. 

Ethyl  ether  EtA'.  [127°]. 

o-Tolyl  oxamide  CO(NH.J.CO(NH0,H,) 
(Bladin,  Bl.  [2]  41,  129). 

Di-o-tolyl-oxamide  C,0,(NHC,H,)„.  [200°]. 
Formed  by  heating  oxalic  acid  with  o-toluidine 
at  220°  (M.  a.  S.).  Crystals  (from  benzene). 
Converted  by  treatment  with  fuming  HNO3  into 

C,  0.,(NH.C„H.,Me(NO.,).,  [2:1:3:5])^  which  decom- 
poses at  about  270°  (Mixter  a.  Kleeberg,  Am.  11, 
236).  On  oxidation  by  neutral  KMnO,  it  yields 
C.,0.,(NH.C„Hj.C0.,H)2,  which  forms  the  salts 
Cu„A"0  and  Ag,A". 

2>Tolyl-oxainide  C0(NH,).C0(NHC,H,). 
[237°].  Formed  from  p-toluidine  cyanide 
(C,H,NH,)Cy,  and  HOAc  (Bladin).  Needles,  v. 
sol.  alcohol. 

Di-p-tolyl-oxamide  C.,0.,(NHC,H,)2.  [269°]. 
Crystals,  v.  sol.  hot  HOAc.  Yields  on  nitration 
C,02(NHC,H„N0,)„  and  C,0,(NHC,H,(N0.,).,)2. 

Amido-tolyl-oxamic  ether  C|,H„N.,03  i.e. 
C,H3Me(NH,,).NH.C0.C0,Et.  Tolylene-oxam- 
etluine.  [168°].  Formed  from  tolylene-ni-di- 
amine  and  oxalic  ether  in  alcohol  (Tiemann,  B. 
3,  222).  Plates  (from  alcohol).  When  dilute 
alcohol  of  90  p.c.  only  is  used  the  acid 
C,H,Me(NH.,).NH.C0.C0.,H  [224°]  is  formed 
(Schiff,  B.  23,  1819).  Phenyl  thiocarbimide 
yields  C,H3Me(NH.CS.NHPh).NH.C0.C0.,Et 
[155°],   a   crystalline   compound   [138°],  a'nd 

C,H3Me<^5J;^^^°=>NPh.      [198°].  ClCO.Et 

forms  [1:2:4]  C,H,Me(NH.CO.,Et).NH.C.,0,Et 
[131°],  whence  alcoholic  ammonia  yields 
C,H3Me(NH.C0,Et).NH.C.,0.,.NH.,  [209°]  (Schifi 
a.  Vanni,  B.  24,  687,  1315).  The  compounds 
[1:4:2]  C,K,Me(NH.CO.F:t).NH.CAEt  [128°]  and 
[1:4:2]  C,H3Me(NH.c6.,Et).NH.C,6.,NH2  [223°] 
are  also  crystalline.  The  following  bodies 
of  like  character  are  also  crystalline : 
[1:2:4]  CsH,Me(NH.CO.NH,)(NH.C,0,Et)  [218°], 
[l:2:4]C„H,Me(NH.C0.NH.,)(NH.C.,0.,NH,)[239°], 
[1:2:4]  C„H,Me(NH.C.,0,Et)(NH.c;0.,NH.:)  [210°], 
[1:2:4]  C,li,,Me(NH.C,63Et)2  [130°],'  and  [1:2:4] 
C,H3Me(NH.C,0.,NH,)„  [220°].  The  compound's 
[1:2:4]  C,H,Me(NH.C0,Et).NH.C,03U  [170°]  and 


[1:2:4]  C,H,BIe(NH.C0NH.J.NH.C.,03H  [203°] 
have  also  been  prepared. 

Amide  C,H3Me(NH.,).NH.C.,0,H  [1:2:4]. 
[223°].    From  the  ether  and  alcoholic  NH,. 

A  71  Hide  C„H  ,Me(NH2)  .NH.C,0.,NPhH  [186°] 
(Schiff,  B.  24,  871). 

Xylyl-oxamic  acid  CO(NHC,H3Me2).COJI. 
[129°].  Formed  by  heating  jre-xylidine  with 
KEtC.Oj  (Mauthner  a.  Suida,  M.  9,  745).  Needles 
(containing  aq).  On  heating  it  yields  di-xylyl- 
oxamide  C^O.,(NHC,H3Me2)2  [210°].- CuA'^.— 
AgA'. 

i/z-Cnmyl-oxamic  acid  C0(NHCgH,Me3).C0JI. 
[167°].  Yellow  needles  which  on  heating  yield 
di-tf-cumyl-oxamide  C,02(NHCgH,Me3)2  [230°].— 
NaA'  3aq.  — KHA'j.— CaA'j  aq.— AgHA'j.— AgA' 

Di-propyl-di-benzyl-oxamide 
C.p,(NH.CH.,C,H,Pr)...    [182°]  (Goldschmidt  a. 
Gessner,  B.  22,  932).  Crystalline. 

Tetra-phenyl-di-propyl-oxamide 
CA(NH.CH.,.CHPh.CH.,Ph).,.    [116°].  Formed 
from  CH2Ph.CHPh.CH.,NH,  and  oxaUo  ether 
(Freund  a.  Kemse,  B.  23,  2862). 

(a)-Naphthyl-oxamic  acid 
C0(NHC,„H,).C0,H.     [180°].     Formed  from 
oxahc  ether  and  (a)-naphthylamirie  (Ballo,  B.  6, 
247).     Needles.  —  KA'.  —  CaA'„.  —  BaA'„.  — 
(C,„H,NH.,)HA'.    [154°].    Needles  (from  wa'ter). 

Ethyl  ether  EtA'.    [106°].  Needles. 

Di-(a)-naphtliyl-oxamide  C,0..(NHC,„H,)2. 
[200°].    Small  scales  (Zinin,  A.  108,  228). 

Benzylidene-oxamide  C^H,.CH(NH),CA- 
Formed  from  oxamic  ether  and  benzoic  aldehyde 
(Medicus,  A.  157,  50).    Plates  (containing  |aq). 

Piperidyl- oxamic  ether  CjHijN.CO.CO^Et. 
(290°).  Formed  from  piperidine  and  oxalic  ether 
(Wallach  a.  Lehmann,  A.  237,  245).  Oil. 

Oxamidine  C(NH)(NHJ.C(NH)NH2.  The 
hydrochloride  of  this  base  B'HCl  aq  is  formed 
by  the  action  of  alcoholic  NH3  on  the  hydro- 
chloride of  oximido-ethyl  ether  (Pinner,  B.  16, 
1656).    It  crystallises  in  plates,  v.  sol.  water. 

Oxalamidoxim  C(NOH)(NH,,).C(NOH)(NHj). 
[200°].  Formed  by  the  action  of  hydroxylamine 
on  cyananiline  or  on  cyanogen  (E.  Fischer,  B.  22, 
1932  ;  Ephraim,  B.  22,  2305  ;  Zinkeisen,  B.  22, 
2946 ;  Vorlander,  B.  24,  814).  Colourless  prisms, 
V.  sol.  hot  water,  si.  sol.  alcohol.  ClCO.,Et  forms 
C(NO.C02Et)NH,.C(NO.CO,Et)NH,,[168°].  Alde- 
hyde producesCHaCH^Q^^C.C^^Q^CHCH, 
[198°].     Succinic  anhydride  yields  the  acid 

co,h.c,h,.c<qNj;>c.c<j^^q>c.c,h,.co^ 

[200°].    Chloral  yields  C„H,N,0,Cl8  [197°].— 
I3'HC1 :  prisms,  insol.  alcohol. 

Di-acetyl  derivative  [184°].  Crystals. 
On  heating  with  AcoO  it  yields 

CMe<(N^>C.C</Q>CMe.  [165°]. 

Di-benzoyl  derivative  [217°].    Excess  . 

of   BzCl  forms  PhC<J^j^>C.C<j^^Q^CPh 

[246°],  insol.  water. 

Di-ethyl  ether 
C(N0Et)(NH.,).C(N0Et)(NH2).    [115°].  Formed 
from  oxalamidoxim,  EtI,  andNaOEt  (Zinkeisen, 
B.  22,  2950).    Needles,  sL  sol.  hot  water. 

Oxaluramidoxim 
C(N0H)(NH.C0.NH,).C(N0H).NH.C0.NH2. 
[192°].    Formed  from  oxalamidoxim  and  cone. 
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aiincous  potassium  cyanatc  (Z.).  White  needles, 
insol.  cold  water. 

Phenyl-oxalamidoxim 

C(N0H)(NHPh).C(N011)(XTT„).  [c.  180^  (Z.); 
[148°]  (Tiemann,  B.  I'JoO).  Formed  from 
alcoholic  hydroxylamine  hydrochloride  and  solid 
cyananiline  (Zinckeisen,  13.  '22,  2954).  Plates. 

Ao.O  produces  C(NOH)(NIlPh).C<j^^Q^CMe 

[172°].— B'HCl :  colourless  needles. 

Di-benzoyl  derivative  Needles. 

Hydroxylamide  of  oxalic  acid  C.,0.(NH.OH).,. 
Fnrme  1  from  oxalic  ethor  and  hydroxylamine 
(Lossen,  A.  150,  314).  Minute  prisms  (from 
water).  Explodes  at  105°.-NaHA".— KHA".— 
CaA'...  —  BaH.A",.  —  ZnA".  —  Ag.,A".  — 
NH,(OH)TLA". 

Oxalyl-tetra-methyl-di-hydrazine 
C,0,(NH.NiMe,),.     [220°].      Formed  from  di- 
inethvl-hydrazine  and  oxalic  ether  (Kenouf,  B. 
l.-i,  2172).    riatos,  sol.  alcohol. 

Oxalyl-di-ethyl-di-hydrazine 
C,0,(NH.NllEt),.  [204°].  Formed  from  ethyl- 
hydrazine  and  oxalic  ether  (Fischer,  A.  19'.), 
297).  Needles.  Gives  rise  to  the  nitrosamine 
C,0  ,(N,Hl'h.NO),  [145°],  crystallising  from  water 
in  prisms. 

Oxalphenylhydrazic  acid  CO(N,H,Ph).CO,H. 
[170°].  P'ormed  from  oxalic  ether,  phenyl- 
hydrazine,  and  alcoholic  NaOl'U  (Michael,  J.  pr. 
[•i]  35,  45S).— NaA'.— Et.A'.  [119°]. 

Oxalyl-di-ph.enyl-di-hydrazine 
C,0,,(N,H,Pli).,.     [278°].     Formed  from  oxalic 
ether  and  phenyl-hydrazine  at  110°  (E.  Fischer, 
A.  190,  131).    Plates.    With  C0C1„  it  yields 
C„0,,(N,,(CO)Ph),  [above  300°]. 

Semi-nitrile  of  oxalic  acid  v.  Cy.vnofokuic 

ACID. 

Semi-nitrile  of  ortho-oxalic  acid.  Tri-ethi/l 
ether  C(OEt);,CN.  (101°).  S.G.  1-003. 
Polymerises  on  standing  (Bauer,  A.  229,  178). 

Tri-propyl  derivative  C(GPr)3.CN. 
(21f)°-219°). 

Nitrile  of  oxalic  acid  is  Cyanooen. 

OXALIMIDO-ETHYL  ETHER  C„H,.,N.,0..  i.e. 
C(NH)(01':t).C(NH)(0Et).  [c.  25°].  ("c."  170°). 
Formed  from  cyanogen  and  alcoholic  HCl  (Pin- 
ner a.  Klein,  B.  11, 1481).  Long  jjrisms.  Benzyl- 
amine  at  110°  forms  (GH,PhNH).,C,(NH)., 
[150°]  (Vorliinder,  B.  24,  806).  jD-Toluidine' 
forms  the  isomeric  (C„H,MeNH),C,(NH).,  [220°- 
230°],  which  is  converted  by  h vdroxylamine 
sulphate  into  C(NOH)(NH,).C(NOPI)NHC,.H, 
[175°],  which  yields  a  dibcnzoyl  derivative 
[194°  I ,  and  by  hydroxylamine  hydrochloride  into 
C(NOH)(NH.,).C'(NH)NnO,ll,  [118°],  whence 
may  be  got  C(NOEt)NH..C(NH)NHC,PI.  [133°] 
and  C(NOCH  Ph)(NH,).C(NH)NIIGJI,  [105°]. 

OXALINES.  A  name  given  to  certain  alkyl- 
glyoxalines  (^yallach,  A.  214,  278,  325  ;  Japp, 
C.  J.  43,  197;  Radziszewski,  B.  15,2700).  They 
are  described  as  alkyl-glyoxalincs  {v.  also  Gly- 

0X.\MN'ES). 

OXAL-METHYL-ETHYLINE  v.  Di-jtETUYL- 

GLYllXALINE. 

OXALMETHYIINE  is  identical  with  JIethyl- 

OLYOXAHNE  (f/.  71.). 

OXAL-METHYL-PROPYLINE    v.  Metiiyl- 

ETUYL-GL  vox  ALINE. 

OXALOXYL-AMIDO-BENZOIC  ACID  v.  Cyn- 
cuic  ACID  and  Gaiiboxy-piienyl-oxamic  acid. 


OXALPROPIONIC  ETHER  v.  Methyl-oxal 

ACETIC  ETUEI!. 

OXALPROPYLAMYLINE  v.  PnorYL-nuTYL- 
glyoxaline. 

OXALPROPYLBUTYLINE  v.  Di-ruoi'YL-oLY- 

OXjILINE. 

OXAL-PROPYL-ETHYLINE  v.  METDYL-rno- 

PYL-GLYOXALINE. 

OXALPROPYLINE    v.  Etuyl-propyl-oly- 

OXAMNE. 

OXALSUCCINIC  ETHER 

CO,,Et.CO.CH(CO,Et).CH,.CO,Et.  (156°  at  17 
mm.).  Formed  by  the  action  of  NaOIit  on  an 
ethereal  solution  of  oxalic  and  succinic  ethers 
(W.  Wislicenus,  B.  22,  885).  Oil,  v.  sol.  alkalis. 
FcCl;,  gives  a  deep-red  colour  in  alcoholic  solu- 
tions. Split  up,  in  dilute  solutions,  on  warming 
into  oxalic  and  succinic  acids  and  alcohol. 
Yields  a  phenyl-hydrazide. 

OXALURIC  ACID  C^HiN  .O,,  i.e. 
NH...CO.NH.CO.GO.,H.  Mol.  vv.  132.  H.P. 
2,500  (Matignon,  C.  R.  113,  198).  Occurs  as 
ammonium  salt  in  urine  (Schunck,  J.  1806,  749). 
Formed  by  heating  parabanic  acid  with  aqueous 
alkalis  (Liebig  a.  Wohler,  4.26,  287),  and  occurs 
among  the  products  of  the  action  of  HCl  and 
KCIO3  on  guanine  (Streckcr,  A.  118,  151).  Its 
ether  is  produced  by  the  action  of  urea  on 
COGl.CG,Et  in  the  cold  (Henry,  B.  4,  644). 
White  crystalline  powder,  si.  sol.  water.  It 
reddens  litmus.  Its  aqueous  solution  is  decom- 
posed on  boiling  into  urea  and  oxalic  acid. 
POCl.,  converts  it  into  parabanic  acid  (Grim;, ax, 
0.  li.  11,  1548).  HNO,  slowly  decomposes  it 
into  CO.,  (54  c.c),  N.,0  (38  c.c),  CO  and  N  (15  c.c. 
together)  (Franohimont,  R.  T.  C.  G,  216). 

Salts. — NHjA':  silky  needles,  v.  sol.  liot 
water. — KA.' aq.  Trimctrio  crystals:  a:b:c 
=  1:  -601:  -539.— Ca.A',,  2aq.  S.  -205  at  15°  ;  5  at 
100°  (P.  Waage,  A.  118,  301).— BaA'.,2aq.  S. 
•158  at  9°;  1-8  at  100°.— AgA' :  long  silky 
needles. 

Ethyl  ether  EtA'.  [178°]  (Salomon,  B.  9, 
374).    Silky  needles. 

Amide  NH.,.GO.NH.CO.CO.NH,,.  [155°- 
160°].  Formed,  together  with  dialuric  acid,  by 
the  action  of  NH.|Aq  and  HCy  on  alloxan  (Hosing 
a.  Schischkoff,  A.  106,  255 ;  Strecker,  A.  113, 
48).  Formed  also  by  the  action  of  alcoholic  am- 
monia on  oxaluric  ether,  and  of  dry  NH,  on 
parabanic  acid  at  130°  (Roudinskoia,  Bl.  [2]  45, 
250).  Produced  by  heating  urea  with  oxamic 
ether  (Carstanjen,  J.  pi:  [2]  9, 143).  Crystalline 
powder,  insol.  cold  water.  Converted  into  am- 
monium oxalurate  by  boiling  water. 

Oxaluryl-hydrazine  CO(NH,).CO.CO.N,JJ.,Ph. 
[215°].  P'ormed  by  heating  phenyl-hydrazine 
parabanate  (Skinner  a.  Euhemann  ;  C.  J.  53, 
550). 

Dimethyl-oxaluramide  CjH.iN.O,.  [225°]. 
Formed  from  di-methyl-parabanic  acid  and  alco- 
holic NH3  at  100°  (Menschutkin,  A.  178,  203). 
Needles. 

OXALYL-DI-CHLORO- ACETIC    ETHER  v. 

TETRA-rilEnRO-TETP.A-OXY-AnirlC  I'.THER. 

OXALYL  -  DI-_;3  -  DIMETHYLPHENYLENE- 
DIAMINE  V.  Tetra-methyl-di-amido-di-phenyl- 

0XAJIir>E. 

OXALYL-METHYL-THIO-UREA  v.  Metuyi.. 

THIO-PAKABANIC  ACID. 
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OXALYL-METHYL-UREA. 


OXALYL-METHYL-UREA  v.  Methyl-Vmk- 

BANIC  ACID. 

OXALYL-TOLYLENE-DIAMINE 

Ti  31  ^  XT  HT  /NH.CO        ri  TT  AT  /N:C(OH) 

Di-oxy-methyl-quinoxaline.  Formed  by  heat- 
ing the  acid  oxalate  of  tolylene-diamine  to  160' 
(Hinsberg,  B.  16,  1531).    Converted  by  PClj 

into    C,H3Me<;;^:^^J[115°],    crystallising  in 

needles,  insol.  water. 

Oxalyl-di-tolylene-tetramine 
C,Oj(NH.C,H,Me.NH,  [4:1:3])2.     [above  300°]. 
Formed  by  reducing  di-nitro-di-tolyl-oxamide  {v. 
OxAMc  Acro).  Small  needles.  Above  300°  it  forms 

C,H3Me<j^^>C.C<j^^>C,H3Me. 

Salts.  —  B'2H2SOj5aq.  —  B'HjCl^aq.  — 
B'HoPtCle :  yellow  amorphous  pp. 

dXALYL-UREA  v.  Paeabanic  acid. 

OXAMETHANE  is  the  Etiiyl  ether  of  oxamic 
acid  V.  Oxalic  acid. 

OXAMETHANE  CHLORIDE  v.  Di-chloko- 

AlIIDO-ACETIC  ETHER. 

OXAMIC  ACID  V.  Oxalic  acid. 
OXAMIDE  V.  Oxalic  acid. 
OXAMIDINE  V.  Oxalic  acid. 
w-OXAMIDO-ACETOPHENOHE-OXm 

C6H5.C(N0H).GH,.NH(0H).  [163°].  Formed 
by  digesting  a  dilute  alcoholic  solution  of  w- 
bromo-acetophenone  with  hydroxylamine  hydro- 
chloride for  several  hours  at  the  boiling-point 
(Schramm,  B.  16,  2183).  White  crystalline 
solid.  Sol.  alcohol  and  ether,  insol.  cold  water 
and  lic;roin.    Dissolves  in  alkalis. — C„H.,N,0.Ag. 

7)f-OXAMIDO-CARBIMID0-CARB0XAMIDO- 
BENZOIC  ACID 

(OH)NH.C(NH).CO.NH.C,H,.CO,,H.  Formed  by 
the  action  of  an  aqueous  solution  of  hydroxyl- 
amine upon  cyancarboxamido-benzoic  acid 
NC.CO.NH.C,H,.CO.,H  (vol.  i.  p.  157)  (Griess,  B. 
IB,  2416).  White  needles.  SI.  sol.  hot  water.— 
BaA'„4aq. 

OXANILIC  ACID  is  Phcnyl-oxamic  acid  v. 
Oxalic  acid. 

OXANILIDE  is  Di-phenyl-oxamide  v.  Oxalio 
acid. 

OXANTHRANOL  C,,H,„0.,  i.e. 

QQ  

C^Hj<^Qjj^Qjj^^C^H^.  Anthrahydroquinonc. 

Prepared  from  anthraquinone  (1  pt.),  zinc-dust 
(2  pts.),  and  NaOH  (30  pts.  of  50  per  cent,  solu- 
tion). The  filtrate  is  ppd.  by  acids,  but  the  ppd. 
oxanthranol  must  be  kept  in  a  closed  bottle  under 
carbonic  acid  water,  as  it  is  reoxidised  by  air  to 
anthraquinone  (Graebe  a.  Liebermann,  A.  160, 
126;  212,66).  The  red  solution  of  oxanthranol 
in  KOHAq  is  attacked  by  alkyl  iodides  forming 
alkyl-oxanthranols.  Thealkyl-oxanthranols  may 
be  reduced  to  alkyl-anthracenedi-hydrides,  which 
may  be  re-oxidised  to  the  alkyl-oxanthranols. 
The  alkyl  oxanthranols  give,  with  PCI5,  alkyl- 
oxanthranyl  chlorides.  In  these  respects 
methyl-oxanthranol  behaves  difl'erently  from 
the  others.  The  alkyl-oxanthranyl  chlorides 
are  converted  by  water  back  to  alkyl-oxanthranols. 
Alkyl-oxanthranols  (1  pt.)  are  reduced  by  zinc- 
dust  (2  pts.)  and  ammonia  (8  pts.  of  S.G.  -88) 
and  water  (5  pts.)  to  alkyl-hydro-anthranols 
(Liebermann,  A.  212,  108). 

Acetyl  derivative  CnH^iAcO^.  Formed 


from  oxanthranol,  NaOAc  and  Ac^O.  Crystal- 
line solid. 

Methyl-oxantliranol  C,H^<^^^^^;i^C.H, 

or  C,H,<^^^-— ^^g^oj.  Formed  by 

heating  a  mixture  of  anthraquinone,  NaOH, 
zinc-dust,  water,  and  MeBr  (Liebermann  a. 
Landshoff,  B.  14,  456  ;  A.  212,  75).  Colourless 
plates,  si.  sol.  alcohol,  forming  a  solution  with 
blue  fluorescence.  Keduced  by  HI  and  P  to 
anthracene  dihydride.  Not  attacked  by  PCI,. 
An  isomeride  of  methyl-oxanthranol  [98°]  is 
soipetimes  formed  by  the  action  of  NaOHAq 
and  Mel  on  oxanthranol  (Liebermann,  B.  21, 
1175). 

Ethyl-oxanthranol  C,H<<;;^|j^qj,^^>C6H,. 

[107°].  Formed  from  oxanthranol,  NaOHAq, 
and  EtI  at  100°.    Formed  also  by  oxidation  of 

C,H,<;^|^*j,j.^>C,H^  [77°]  with  CrOj  in  HOAc 

(Goldmann,  B.  21,  2507).  Needles  or  trimetric 
prisms  ;  a:h:c  =  -741:1:  -495.  Its  alcoholic  solu- 
tion exhibits  strong  blue  fluorescence.  It  is 
insol.  aqueous  alkalis.  Eeacts  with  hydroxyl- 
amine (E.  von  Meyer,  J.pr.  [2]  29,  496).  HI  and 
P  reduce  it  to  ethyl-anthracene  dihydride. 
Cone.  H.,SOj  forms  crystalline  C^^'B.^.fi,.  Yields 
a  di-bromo-  derivative  C,^H,Br,0(OEt)  [123°]  and 
a  di-nitro-  derivative  crystallising    in  small 

needles.    PCI,  forms  C,H,<^^^j.(,^>C,Hi  [89°]. 

Isobutyl-oxanthranol 

CO  


C.H,<^ 


">C,H^.    [130°].    Prisms  or 


'\C(C^H„)(OH)' 
needles  (Liebermann  a.  Walder,  B.  14,  462). 
PCI,  yields  the  chloride  C,H^:C,0C1(C,H„):C,H, 
[78°],  which  reproduces  isobutyl-oxanthranol  ou 
boiling  with  water. 

Isoamyl-oxanthranol 

C^H.<^;i;i;;^>C.H,.      [125°].  Mono. 

clinic  tables  (from  benzene-ligroin).  Cone. 
H,SO,  removes  H.O,  forming  C„H,80  [72°] 
which  separates  from  alcohol  as  yellow  needles, 
and  forms  a  dibromide  CigHisBr^O  [120°].  Fur- 
ther action  of  H.^SOj  forms  a  cherry-coloured 
liquid,  whence  alcohol  ppts.  yellow  needles  of 
C,pHuO  [206°],  a  body  which,  on  oxidation, 
yields  anthraquinone  carboxylic  acid  and  a  com- 
pound C^H.^O^  [157°].  The  compound  C,„HnO 
is  reduced  by  HI  in  HOAo  to  C„H„  [93=]  which 
crystallises  from  alcohol  in  needles,  and  forms 
on  nitration  a  compound  Ci^HigNjO,  (Lieber- 
mann, A.  212,  99).  Phosphorus  pentachloride 
converts  isoamyl-oxanthranol  into  the  chloride 

C,H,<^^jj^^>C,H,    [85°]    which  forms 

monochnic  crystals;  o:6:c  =  l-266:l:2-752  ; 
^  =  68°  23'.  NaOAc  converts  the  chloride  into 
C,gH,„AcO.,  [73°]. 

Benzyl-oxanthranol  C^B-^fi^.  [146°].  Formed 
by  boiling  anthraquinone  (5  pts.),  zinc-dust 
(5  pts.),  KOH  (7i  pts.),  benzyl  bromide  (5  pts.), 
and  water  (100  pts.),  for  a  long  time  (Levi,  B. 
18,  2153).  White  tables,  v.  sol.  alcohol.  Cone. 
H.SOj  at  70°  forms  a  violet  solution  containing 
the  anhydride  C..|HnO  which  crystalhses  in 
yellow  needles,  oxidised  by  CrO,  to  anthraquin- 
one.     The    anhydride    yields    a  dibromide 
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CO 


C»H,<cm(CIlBrl'h)>C.H.  (Bach,  B. 

23,  1509)  which  on  boiling  with  alcohol  gives 

^^H'<qC^>O.H.  [254°]. 

Acetyl  derivative 

C«II'<C(Cn.,rh)(OAc)>C«II'-   C28n.  Needles. 
(j8)-Oxanthranol  C^^B.,„0^  i.e. 


Obtained  by  careful  oxi- 


C„H/  I  >C,H 
\C(OH)/ 

dation  of  anthracene  by  adding  5-G  grms.  of 
lead  peroxide  to  a  hot  solution  of  2  grms.  of 
pure  anthracene  in  50  c.c.  of  acetic  acid 
(Schulze,  B.  18,  30.36).  Greenish-yellow  needles 
(from  alcohol).  The  alkaline  solution  is  red, 
but  quickly  becomes  decolourised  on  shaking 
with  air  from  oxidation  to  anthraquinone.  It 
is  very  oxidisable.  In  its  properties  it  closely 
resembles  oxanthranol.  With  ammoniacal 
AgNOj  it  gives  a  pp.  of  metallic  silver.  Cupric 
hydrate  mixed  with  excess  of  NaOH  is  reduced 
to  black  cuprous  oxide. 

Di-methyl  ether  C, ,H„(OMe),,  [190']. 

Di-ethyl  ether  C, ,H„(OEt)., ;  crystals. 

Di-benzyl  ether  C, ,I-I,(0C.H-)2  [220°]; 
small  colourless  glistening  crystals. 

Di-acetyl  derivative 

ordinary  oxanthranol,  Ac.^0 
Needles  (from  HOAc). 

Di-oxy-(/3)-oxanthranol  ^.Tri-oxy-anthranol. 

OXATOLUIC  ACID  v.  Di-isenzyl-glycollic 

ACID. 

OXAZINES.  Compounds  derived  from  the 
hypothetical  oxazine  NH<^^^;^|^^0.  Quin- 

oxazine  is  ^iiHi<\j^jl  ^^^j- 

OXAZOLES.    Compounds  derived  from  the 
CH '  C 11 

hypothetical  oxazole      •CH'^^  (Ilantzsch,  B. 


[200°].     Formed  from 
and  NaOAc  (L.). 


hyiiothetical 


;^>CH, 


Original  clement 
or  compouud. 


Oxidiser. 


OXETHYL-  V.  OxY-ETHTr,-. 
OXETONES.    Compounds  derived  f  rom  tlie 

CH<cg!:^C<o;^H^>CH,. 

They  are  formed  by  treating  lactones  with 
sodium  and  heating  the  products  (Fittig,  A.  2.")G, 
57).  Thus  valerolactone  C.H.O,  yields  C,„H,,0„ 
which,  when  boiled  with  NaOIIAq  forms 
C,„H|5NaOj,  whence  the  acid  Cn,H|,-0,  which  is 
split  up  by  heat  into  CO.  and  di-niethyl-oxetone 

^^-<^CHMe.O/'*-'<^O.CHMe^ 

OXIDATION.  This  term  was  used  formerly 
to  connote  chemical  changes  wherein  oxygen 
was  added  on  to  an  element  or  compound,  or  a 
compound  was  decomposed  by  the  action  of  O 
with  formation  of  oxidised  products.  The  term 
was  nearly  synonymous  with  coiiibiisliuii  in  the 
earlier  and  more  restricted  meaning  of  that  word. 
For  an  account  of  the  phlogistic  theory  of  com- 
bustion V.  Combustion,  vol.  ii.  p.  241. 

The  term  oxidation  has  been  widened  until 
at  present  it  is  applied  to  all  chemical  changes 
which  result  in  an  addition  of  negative  railicle, 
simple  or  compound,  to  elements  or  compounds, 
or  a  decrease  in  the  relative  quantity  of  the 
positive  radicle  of  a  compound,  whether  this  is 
or  is  not  accompanied  by  substitution  of 
negative  radicle.  Thus  the  following  changes 
are  classed  together  as  oxidations  : — 4Fe  +  30., 
=  2Fe„03;  2Fe  +  3Cl.,  =  2FeCl.,  ;  2BaO  +  0.^ 
=  2Bab.,;  4Cu  +  S,,  =  2Cu,S  ;  2HgI  +  I.,  =  2HgI.,; 
2KN0.,  +  0.  =  2KNd,,  ;  BaS  +  20.  =  BaSO/  ; 
4FeS0",  +  2k.S0.,  +  O.,  =  2Fc,.(SO,)3  +  2H„0  ; 
2K,FeCy„-f  CL  =  2K,,FeCy,  +"2KC1 ; 
2Cr..O,  +  4K„0  +  30.,  =  4K.,CrOj  ;  4K.,MnO,  +  0., 
=  4ki\InO,  +  2K.,0  ;  Bi.,63  +  4C1  +  2H.,0  +  4K0H' 
=  Bi.,0,  +  4KC1  +  4H.,0  3C.,H^0  +  2Cr03 

=  'SC'jifi  +  3H.,0  +  Cr.,03. 

Processes  of  oxidation  are  accompanied  by 
processes  of  reduction  or  deoxidation.  The  fol- 
lowing examples  make  this  clear  (c/.  Deoxida- 
tion, vol.  ii.  p.  377) 

O.^iflised  Deoxidised 
I'roduct.  Product. 

n.,0  H.o 


H,  +  0 

(The  H.,0  may  be  regarded  as  oxidised  H,  or  as  reduced  0.) 
2Hg  +       "  O3  =  Hg.,0  O, 

(The  0.,  may  be  regarded  as  reduced  ozone  [0^]). 
SbClj  +  CI,,'  =  SbCh,  SbCl, 

(The  SbCl.  is  oxidised  SbCl,,  or  reduced  CI ..) 
Sn  +  2HN0/  =  SnO.,  +  H.,0    +  N.O, 

3H,C.,0,Aq     +  2KMnb,Aq  =.  6CO.,-f3H.,0  +  2MnO.,  +  K,,OAq 

■Pbo"  +  2Cl  +  2KOHAq      =  PbO.,  +  H.,6    +  2KClAq 

K,FcCy,Aq    +  CI.,  =  K,FeCy,Aq     +  2KClAq 

4K.,Mnd,Aq   +  0..  =  4Kj\InO,Aq     -t-  2K.,0 


+ 


2N0 


(In  the  three  cases  in  the  bracket,  KCl  and  lv..0  may  be  regarded  as  reduced  CI  and  0  respectively. 
3S0.,Aq         +  2nN03Aq  +  2H.,6  = 

21,  944).  They  are  formed  by  the  action  of  the 
halogen  derivatives  of  ketones  on  acetamide  and 
its  homologucs,  e.g.  Ph.CO.CH,Br+ Me.CO.NH., 

=  PhC<Cf:gj^^  +  HBr  +  H.A 

CIT'CPI\ 

Compounds  derived  from  q^i'.-^  may  be 

called  is-oxazoles.     Thus  phenyl-isoxazole  is 
formed  by  the  action  of  AcCl  on  the  oxim  of 
beuzoyl-acetic  aldehyde  (Claioen,  B.  24,  134). 
Vol.  III. 


3H.,S0^Aq 

Any  element  or  compound  which  frequently 
reacts  to  produce  substances  containing  rela- 
tively more  negative  radicle  than  the  original 
substance  acted  on,  is  called  an  oxidiser  or  o.ri- 
disi}ig  agent.  Among  the  substances  commonly 
used  in  the  laboratory  to  effect  oxidations  are 
oxygen,  ozone,  chlorine,  hypochlorites,  nitric 
acid,  potassium  permanganate,  potassium  chlor- 
ate, molten  potash,  and  chromium  trioxide.  The 
conditions  under  which  oxidation  occurs  vary 
much;  thus  Hg  is  oxidised  by  ozone  at  the 

U  U 
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ordinary  temperature,  but  by  0  only  at  tempera- 
tures near  the  B.P.  of  Hg;  KjMnO,Aq  oxidises 
HjCPjAq  completely  only  in  the  presence  of 

H. _,SO,,,  and  at  a  moderately  high  temperature  ; 
O  does  not  oxidise  SO.^  under  ordinary  condi- 
tions, but  if  the  gases  are  passed  over  hot 
spongy  Pt,  SO;,  is  produced  rapidly.  When  O 
is  absorbed  by  charcoal,  and  the  charcoal  is  then 
brought  into  contact  with  H^S,  PH3,  CjH^O,  &o., 
oxidation  proceeds  rapidly  {v.  Calvert,  C.  J.  [2]  5, 
293).  The  products  of  oxidation  obtained  from 
a  specified  substance  often  vary  according  to  the 
oxidiser  employed;  thus  ozone  produces  Hg^O 
from  Hg  at  ordinary  temperatures,  but  HgO  is 
formed  by  the  action  of  0  on  hot  Hg ;  carbohydrates 
generally  give  H.CO„H  when  oxidised  by  CrO.,, 
but  H.fi.fii  when  oxidised  by  HNO, ;  phthalic 
acids,  C,jH,(C0.,H)2,  are  obtained  by  oxidising 
naphthalene,  C||,H„  by  CrO^  in  glacial  acetic 
acid,  but  the  chief  product  of  the  oxidation  of 
the  same  compound  by  K.CrO.,  and  H^SOiAq 
(which  is  essentially  a  solution  of  CrO.,)  is 
naphthaquinone,  CjoH^Oo.  There  are  some  com- 
pounds the  presence  of  which  in  a  solution  of  an 
oxidisable  body  hastens  the  oxidation  when  O 
is  passed  into  the  solution  ;  thus,  ^.C^OjAq  is 
oxidised  by  CrOjAq  in  presence  of  MnSO^  (Har- 
court,  B.  A.  18G4.  34) ;  SO.^Aq  is  rapidly  oxidised 
by  0  in  the  presence  of  certain  salts,  especially 
MnSO„  CuSO.,,  FeCl„  CoCl.,,  &c.  (v.  L.  Meyer, 
B.  20,  3058;  Koessler,  D.  P.  /.  242,  278;  cf. 
Mendelejeff,  B.  19,  2656).  M.  M.  P.  M. 

OXIDES.  Binary  compounds  of  oxygen. 
For  the  purposes  of  this  definition,  those  com- 
pounds of  0  with  organic  radicles  which  react 
similarly  to  oxides  of  elements  must  be  classed 
among  binary  compounds  {e.g.  the  ethers) ;  in 
the  present  article,  however,  only  the  binary 
compounds  of  O  with  elements  are  considered. 
Oxides  of  all  elements  except  Br  and  F  have  been 
isolated. 

Oxides  are  frequently  prepared  by  the  direct 
union  of  O  with  other  elements ;  0  unites 
directly  with  all  the  elements  except  Br,  CI,  F, 

I,  Au,  and  Pt.  Metallic  oxides  are  formed  by 
the  action  of  heat  on  carbonates,  nitrates,  and 
other  salts  of  volatilisable  acids ;  but  the  alkali 
oxides  cannot  be  thus  prepared.  Most  (?all) 
metals  decompose  water  or  steam,  forming  oxides 
or  hydroxides,  and  evolving  H.  Many  metallic 
sulphides  yield  oxides  when  roasted  in  air  or  0. 
Those  oxides  or  hydroxides  of  metals  which  are 
not  easily  soluble  in  water  are  generally  formed 
by  the  reaction  of  alkalis  or  alkaline  oxides  with 
solutions  of  metallic  salts.  The  higher  oxides 
of  metals  are  often  obtained  by  the  action  of 
hypochlorites,  or  CI  and  KOHAq,  on  the  lower 
oxides,  sometimes  by  the  action  of  cone.  HNO3 
on  the  lower  oxides  or  the  metals,  and  sometimes 
by  reacting  on  salts  of  the  metals  in  solution 
with  H._,0„Aq  in  presence  of  an  alkali. 

Fusion  of  metallic  oxides  with  KOH  or  KNO3 
generally  results  in  the  formation  of  alkali  salts 
of  metal-containing  acids  in  the  cases  of  those 
metals  which  are  capable  of  forming  such  salts. 
The  higher  oxides  of  metals  are  generally  more 
or  less  easily  reduced  to  lower  oxides  ;  this  re- 
duction occurs  sometimes  by  heating,  in  other 
cases  by  the  action  of  such  reducers  as  H,  CO, 
SO  Aq,  or  H.,S.  The  oxides  of  non-metals  are 
frequently  formed  by  combining  0  with  the  non- 


metal,  e.g.  B,0„  SO.,  SO,,  CO,  CO,,  H,0,  NO,, 
P.jOj,  P..,Oj ;  sometimes  they  are  produced  by 
such  indirect  methods  as  decomposing  oxyacids 
or  salts  of  oxyacids  of  the  non-metals,  e.g.  N.,0, 
from  HNO3,  I.O/from  HIO3,  CIO,  from  KCIO., ; 
sometimes  they  are  formed  by  very  indirect 
methods,  e.g.  C1.,0  by  the  reaction  of  CI  with 
HgO.  _ 

Oxides  may  be  divided  into  classes  in  accord- 
ance with  their  empirical  composition ;  thus, 
monoxides,  M,,0  and  MO  ;  sesquioxides,  M.O3 ; 
dioxides,  MO,;  trioxides,  MO3;  tetroxides,  MO^; 
pentoxides,  M.p^ ;  heptoxides,  M,0,. 

A  better  classification  is  that  based  primarily 
on  chemical  properties ;  on  this  system,  oxides 
are  classified  as  basic,  acidic,  indifferent  or  neu- 
tral, and  peroxides.  None  of  these  terms  can  be 
defined  with  strictness.  The  term  basic  is 
applied  to  those  oxides  which  react  with  acids 
or  with  oxides  more  negative  than  themselves  to 
form  salts.  Acidic  oxides  are  those  which  react 
with  water  to  produce  acids,  or  are  formed  by 
removing  water  from  acids,  or  react  with  oxides 
more  positive  than  themselves  to  form  salts* 
Acidic  oxides  are  sometimes  called  anhydrides. 
Peroxides  react  with  acids  to  form  salts  which 
correspond  with  oxides  containing  less  O  than 
the  peroxides.  Some  peroxides  also  form  acids 
when  dissolved  in  water,  or  react  with  acidio 
oxides  to  produce  salts.  Peroxides  which  ex- 
hibit acidic  functions  may  be  called  acidic  per- 
oxides, e.g.  ;  peroxides  which  exhibit  no 
acidic  functions  may  be  called  basic  peroxides, 
e.g.  BaO,.  Certain  other  oxides  are  sometimes 
included  in  the  class  peroxides  {v.  infra).  The 
class  of  indifferent  or  neutral  oxides  includes  all 
oxides  not  belonging  to  one  or  other  of  the  three 
preceding  classes. 

Basic  oxides.  Most  of  the  lower  oxides 
of  metals  belong  to  this  class.  The  characteristic 
reactions  of  the  class  are  shown  by  the  fol- 
lowing two  typical  changes  :—BaO-f-H. SO, Aq 
=  BaS0^  +  H,6Aq;  PbO -1- SO3  =  PbSO^.  None  of 
the  oxides  of  any  undoubted  non-metal  is  dis- 
tinctly basic.  Oxides  of  non-metals,  however, 
exist  which  form  salts  by  reacting  with  certain 
strong  acids,  or  the  anhydrides  of  certain  strong 
acids,  and  which  also  form  salts  by  reacting 
with  oxides  more  basic  than  themselves ;  thus, 
B^0.|  reacts  with  H^SO,  containing  SO3  to  form 
B(HS0j)3,  and  Bfi^  also  reacts  with  K2O  to  form 
K^B._,0,  ;  simihirly  As-.Oj  reacting  with  SO, 
forms  compounds  belonging  to  the  salt  type, 
£cAs,,03.2/S03,  and  with  K.^OAq  it  forms  KAsOj. 

Some  metallic  oxides  are  basic,  and  never- 
theless also  form  compounds  with  water  which 
react  as  weak  acids  towards  the  more  positive 
oxides  ;  thus  ALO.,  is  distinctly  basic,  ALOj.H.O 
is  also  basic,  yet  it  reacts  with  K.OAq  to  form 
the  unstable  salt  KoAl.^O^ ;  similarly  Au^O^-SH^O 
dissolves  in  HNO.,Aq  to  form  the  salt  AujNOjls, 
and  Au.Pj.SHoO  also  dissolves  in  KfiAq  to  form 
K.Au.jO^.  The  term  basic  oxide  is  sometimes 
widened  to  include  oxides  which  correspond 
with  salts,  although  these  salts  may  not  be 
formed  directly  from  the  oxides  ;  thus,  no  salts 
have  been  obtained  by  the  action  of  oxyacids 
on  OsO,  but  a  few  salts  corresponding  with  this 
oxide  are  produced  by  indirect  methods,  e.g. 
OsSOj  is  formed  by  reacting  on  OsOjAq  with 
SO^Aq.    The  alkali-forming  oxides  constitute  a 
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division  of  the  basic  oxides ;  these  oxides  are 
distinctly  and  niarlicdly  basic;  they  also  dis- 
siilve  in  water  to  form  alkalis  (v.  ALK^vii,  vol.  i. 
J).  Ill ;  V.  also  Base,  vol.  i.  p.  415). 

Acidic  oxides  or  anhydrides.  The 
greater  number  of  the  oxides  of  non-metals 
belong  to  this  class.  SO.,  is  a  typical  acidic 
oxide  ;  it  reacts  with  water  to  form  the  acid 
H^S04 ;  it  is  obtained  by  removing  H._,0  from 
H.,SO.|,  by  heating  the  acid  ;  it  reacts  with  basic 
oxides  to  form  salts,  e.g.  with  BaO  it  produces 
l!aSO|.  All  acidic  oxides  do  not  exhibit  the 
three  characteristic  reactions  ;  some  yield  acids 
with  water,  but  are  not  obtained  by  removing 
water  from  their  acids,  e.g.  ;  some  are  ob- 
tained by  removing  water  from  acids,  but  do 
not  react  with  water  to  form  acids,  e.g.  Sb.^O., ; 
some  do  not  form  acids  with  water,  are  not  ob- 
tained by  removing  water  from  acids,  but  react 
with  oxides  more  positive  than  themselves 
to  produce  salts,  e.g.  As.O.,.  Those  acidic  oxides 
which  do  not  form  corresponding  acids  by  re- 
acting with  water  generally  show  basic  functions 
when  they  react  with  strong  acids.  Should  an 
oxide  form  no  acid  with  water,  nor  be  obtained 
by  removing  water  from  an  acid,  but  yet  react 
with  basic  oxides  to  form  salts,  this  oxide, 
although  classed  as  acidic,  will  be  found,  almost 
certainly,  to  react  as  a  basic  oxide  towards 
strong  acids,  or  the  anhydrides  of  strong  acids. 
Thus,  ks.,Oj  does  not  form  an  acid  with  water, 
nor  is  it  obtainable  from  a  corresponding  acid,  it 
docs,  however,  react  with  strongly  basic  oxides, 
e.g.  with  K..OAq,  to  form  salts  ;  now  As-.O^  com- 
bines with  SO,,  to  form  As.0.,.2S0.|,  a  compound 
in  which  As.,©,  acts  as  a  basic  oxide.  Some  of 
the  higher  oxides  of  metals  react  as  feebly  acidic 
oxides  ;  the  salts  corresponding  with  these  oxides 
are  generally  obtained  by  fusing  the  oxides  with 
KOH  or  NaOH  {v.  Anhydkides,  vol.  i.  p.  2G7). 

Peroxides.  This  class  includes  those 
oxides  which  react  with  acids  to  produce  salts 
that  correspond  with  oxides  containing  less  O 
than  the  peroxides.  The  following  reactions 
exhibit  this  typical  i^roperty  of  peroxides : — 
BaO.  +  H„SO  ,Aq  =  BaSO ,  -t-  H.'OAq  +  0  ; 
2Crd3  +  12HClAq  =  2CrCljAq  +  OH,0  -i-  SCl^. 
Some  oxides  which  react  in  this  way  also 
dissolve  in  water  to  form  acids,  e.g. 
CrOj -I- H.,0  +  Aq  =  H.,CrO^Aq  ;  others  do  not 
form  acids  with  water,  but  react  with  strongly 
basic  oxides  to  produce  salts,  e.g.  BbO.j  +  K.^O 
(molten)  =  K„PbO,,.  I'eroxides  which  exhibit 
acidic  functions  may  be  called  acidic  pei'oxides, 
e.g.  CrO.„  PbO.^ ;  peroxides  which  do  not  exhibit 
acidic  functions,  i.e.  which  do  not  form  acids 
with  water,  nor  salts  by  reacting  with  basic 
oxides,  may  be  called  basic  iicrorides,  e.g.  CaO^, 
K..Oj.  The  more  important  basic  peroxides  are 
Na.,0.,,  K,0„  CaO,,  SrO,,  BaO.,  ('PjCdO,,  CuO,, 
(?)Ui,_,Oj.  Among  the  acidic  jieroxides  may  be 
mentioned  CrO.„  ThO..,  and  MnO...  Several 
highest  oxides  of  metals  cannot  be  assigned  with 
certainty  to  the  class  of  acidic  peroxides,  or  to 
that  of  basic  peroxides ;  e.g.  B'uO^  reacts  with 
acids  as  a  basic  peroxide,  and  probably  forms 
salts  by  fusion  with  a  large  excess  of  KOH,  but 
the  salts  have  not  been  isolated;  UO.,  is  dis- 
tinctly acidic,  with  acids  it  forms  uranyl  salts, 
e.g.  UOo.SO, ;  OsO,  is  slightly  acidic,  no  cor- 
responding salts  have  been  obtained  by  the  re- 


action of  acids,  but  these  rcactionshave  not  been 
examined  sufficiently. 

The  term  peroxide  is  used  sometimes  to  in- 
clude any  oxide  of  a  specilied  element  which 
contains  more  0  than  the  highest  dclinitely 
basic  or  acidic  oxide  of  that  element.  This  state- 
ment does  not  define  peroxide,  because  no  for- 
mal definitions  of  the  terms  'definitely  basic 
oxide'  and  'definitely  acidic  oxide'  can  bo 
given.  Such  oxides  as  S._,0;,  Cr._,Oj  (if  it  exists), 
MnOj,  and  Mn^.O,,  would  "thus  be  classed  as  per- 
oxides (v.  infra). 

Indifferent  or  neutral  oxides.  Oxides 
which  do  not  form  acids  with  water,  are  not  ob- 
tained by  removing  water  from  acids,  and  do 
not  form  salts  by  reacting  with  either  basic  or 
acidic  oxides,  or  with  acids,  are  generally  called 
neutral  or  indi[J'crcnt  oxides.  Examples  of  such' 
oxides  are  H.,0',  NO,  P,,0,  {^Wefi,,  Pb.O,  Ag,0, 
(?)Mn,0,. 

None  of  the  qualifying  terms  applied  to 
oxides  can  be  defined  with  strictness  ;  such  an 
oxide  as  MnO^,  is  basic,  because  it  forms  sails  by 
reacting  with  acids  ;  MnO._,  is  also  acidic,  because 
when  fused  with  ICO,  in  presence  of  0,  it  forms 
a  salt  (K,_.Mn0,)  ;  it  is  also  a  peroxide,  because 
the  salts  which  it  forms  with  acids  correspond 
with  the  lower  oxide  MnO  ;  and  lastly,  it  may 
be  classed  as  an  indiJ'feront  oxide,  because  it 
does  not  form  an  acid  with  water,  is  not  ob- 
tained by  removing  water  from  an  acid,  and 
does  not  form  corrcspmuling  salts  by  the  action 
of  acids,  acidic  oxides,  or  basic  oxides.  When 
it  is  remembei'ed  that  the  properties  expressed 
by  the  terms  basic  oxide,  acidic  oxide,  and  per- 
oxide, are  properties  which  come  into  play  only 
when  the  oxides  react  with  other  substances,  it 
is  evident  that  these  properties  must  depend  to 
some  extent  on  those  of  the  other  substances. 
Keeping  this  in  mind,  one  sees  how  dillicult,  if 
not  impossible,  it  must  be  to  define  the  pro- 
perties in  question. 

Oxides  have  been  classified  a,sindiffrrentAn(\. 
salt-forining  ;  and  the  salt-forming  oxides  have 
been  subdivided  into  those  which  form  corre- 
sponding salts  by  reacting  with  acids  or  nega- 
tive oxides,  those  which  form  corresponding 
salts  by  reacting  with  basic  oxides,  and  those 
which  form  salts,  but  not  corresponding  salts, 
by  one  or  other  of  these  reactions.  This  classi- 
fication is  practically  the  same  as  that  which 
has  been  sketched  already,  although  it  is  ex- 
pressed in  somewhat  different  terms. 

What  is  the  composition  of  the  basic  oxides? 
Which  elements  form  acidic  oxides  ?  Can  the  com- 
position of  peroxides  be  stated  in  general  terms? 
Alkali-forming  oxides  are  oxides  of  the  most  posi- 
tive metals.  The  following  are  usually  included  in 
this  group  :-Li.,0,Na,0,  K„0,Rb.,0,  Cs.,0;  Tl  .O  ; 
MgO,  CaO,  SrO,  BaO  ;  (?Ag,0,  ?PbO).  Basic 
oxides,  -which  are  not  alkali-forming,  are  oxidea 
of  fairly  positive  metals  :  e.g.  BeO,  ZnO,  CdO, 
IlgO,  Sc.,0„  La-.O^,  A1.,0„  Ga.O^,  Pe.Oj,  NiO, 
CoO,  Ti6.,,  ZrO,,"SnO,  SnO,,  PbO,Bi,0:,.  Acidic 
oxides  are  oxides  of  negative  elements,  or  tliey 
are  compounds  of  elements,  which  on  the  whole 
are  positive,  with  relatively  much  O  ;  e.g.  N.,0„ 
N..O5,  P.,0,,  P..O5,  01,0,  1,0,,  SiO,,  CO,,  CrO,, 
U'O,,  Tii',05.  Peroxides,  in  the  sense  explained 
above,  are  usually  the  highest  oxides  of  metals  : 
e.g.  CrOa,  PbO. ;  in  the  widest  sense,  peroxides 
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also  include  some  of  the  highest  oxides  of  non- 
metals,  e.g.  S.jO,.  Two  oxides  of  the  same  ele- 
ment may  exist,  and  one  of  these  may  be  a  basic, 
and  the  other  an  acidic,  oxide ;  thus  Cr.^O^  is 
basic,  but  CrO,  is  acidic.  Hence,  whether  an 
oxide  is  basic  or  acidic  seems  to  depend  not  only 
on  the  general  chemical  character  of  the  ele- 
ment combined  with  0,  but  also  on  the  relative 
quantities  of  O  and  the  other  element.  None  of 
the  elements  whose  lower  oxides  are  alkali- 
forming  forms  an  acidic  oxide,  but  some  of  these 
elements  form  basic  peroxides ;  in  other  words, 
the  association  of  much  0  with  a  very  distinctly 
positive  element  does  not  produce  an  acidic 
oxide,  but  does  produce  a  basic  peroxide.  It  is 
impossible  to  divide  the  elements  into  two 
classes,  and  say  all  on  one  side  of  the  divi- 
sion-line generally  form  basic  oxides,  but  may 
also  form  acidic  oxides.  All  that  can  be  said 
is,  the  lower  oxides  of  the  metallic  elements, 
as  a  class,  are  basic,  but  many  of  these  ele- 
ments also  form  higher  oxides,  some  of  which 
are  distinctly  acidic,  and  some  are  acidic  per- 
oxides ;  the  oxides  of  the  non  metallic  elements 
as  a  class,  are  acidic,  but  some  of  these  elements 
also  form  indifferent  oxides,  and  a  few  oxides 
of  non-metals  are  peroxides. 

The  peroxides  have  been  divided  by  Men- 
delejeff  into  two  classes  R.  1881,  [1]  561 ; 
abstractin  B.  15,242  ;  v.  also  Traube,  B.  19, 1111, 
1115, 1117  ;  Eicharz,  B.  21,  1675).  Mendelejeff 
distinguishes  peroxides  belonging  to  the  type 
HoO  from  those  which  belong  to  the  type  H^Oo ; 
the  latter  class  he  calls  superoxides,  the  former 
polyoxides.  In  the  polyoxides,  according  to 
M.,  the  0  is  all  in  direct  union  with  the  other 
element,  and  none  of  the  0  atoms  is  directly 
united  with  any  other ;  whereas  the  O  atoms  of 
superoxides  are  regarded  as  in  direct  union 
with  each  other,  as  well  as  with  the  other  ele- 
ment.  BaO„  is  a  typical  superoxide,  and  is 

O 

supposed  to  have  the  structure  Ba<^  |  ;  MnO.^ 

O 

is  a  typical  polyoxide,  and  is  supposed  to  have 
the  structure  O.Mn.O.  The  views  of  Traube 
(I.e.)  and  Kicharz  (I.e.)  are  practically  the  same 
as  those  expressed  by  Mendelejeif.  The  super- 
oxides yield  ILO^Aq  by  reacting  with  dilute 
acids,  and  therefore  reduce  KMnO^Aq  in  pre- 
sence of  HoSOj ;  the  polyoxides  do  not  yield 
H^O,,  but  H.p  and  0.  Peroxides  formed  by  the 
action  of  alkaline  oxidisers,  e.g.  KClOAq,  seem 
always  to  belong  to  the  class  of  polyoxides.  The 
peroxides  K,0„  NaA-  CaO,,  SrO.„  BaO^,  ZnO.,, 
CdOo,  CuOj,  Di;,Or,,  and  some  others,  are  super- 
oxides ;  i.e.  they  give  H.O.Aq  when  acted  on  by 
dilute  acids.  According  to  Mendelejeff,  S.,0;  is  a 
superoxide ;  it  gives  H.,0,  when  dissolved  in 
much  water;    the  constitutiou   is  probably 

o.so, 
I  >o. 
o.so, 

Mendelejeff  (I.e.)  says  that  the  power  pos- 
sessed by  any  element  of  forming  a  character- 
istic basic  or  acidic  oxide,  from  which  salts  are 
obtained,  is  connected  with  the  position  of  the 
element  in  the  periodic  scheme  of  classification. 
But  besides  forming  a  salt-forming  oxide,  or 
more  than  one  such  oxide,  some  elements  are 
also  capable  of  producing  superoxides  belonging 


to  the  type  HO. OH.  Glancing  at  the  groups  of 
elements,  as  the  elements  are  arranged  in  the 
periodic  scheme  of  classification  {v.  Classifica- 
tion, vol.  ii.  p.  204),  and  expressing  the  compo- 
sition of  the  highest  characteristic  oxides  of  each 
group  in  a  general  formula,  we  have  the  result 
shown  in  the  table  on  p.  661. 

The  molecular  weights  of  very  few  oxides 
have  been  determined  with  certainty;  on  this 
subject  V.  Henry,  P.  M.  [5]  20,  81 ;  cf.  Carnelley 
a.  Walker,  C.  J.  53,  69.  M.  M.  P.  M. 

OXIDO-DI-NAPHTHYL-AMINE  v.  Imido-di. 

NAPHTHYL  OXIDE. 

OXIMIDO-ACETIC  ETHER  C^H,NO,  i.e. 
CH(NOH).CO,Et.  Nitroso-acetic  ether.  Formed, 
together  with  oxalic  acid,  by  the  action  of  fuming 
HNO3  on  aceto-acetic  ether  (Propper,  A.  222,  48). 
Oil.  Yields  oxalic  acid  and  hydroxylamine  when 
heated  with  HClAq  at  140°.  Cold  KOHAq  yields 
KCy,  K,,C03,  and  alcohol.— (NHJC^H^NO^  aq  : 
silky  needles. — C^H^NaNOg  ^aq  :  needles  (from 
water). 

OXIMIDO- ACETOACETIC  ETHER  v.Niteoso- 

ACETOACETIC  ETHER. 

OXIMIDO-  compounds  v.  Nitroso-  com- 
pounds. 

OXIMIDO  -  ETHER   v,    Oxalimido  -  ethyi, 

ETHER. 

TRI-OXIMIDO-METHYLENE  C3H3NA  i-e. 
^^2<N(0H)  Ch'^-^(^^)-  S'ormedfrom  formio 
aldehyde  and  hydroxylamine  (Scholl,  B.  24, 
574).  White  amorphous  solid,  insol.  water,  alco- 
hol, and  ether.  At  133'^  it  passes  directly  into  a 
gas. 

OXIMIDO -NAPHTHOL  v.  Amido-naphtho- 

QUINONE. 

OXIMS  or  OXIMES.  Compounds  containing 
the  group  C:N.O.H,  obtained  by  the  action  of 
hydroxylamine  on  aldehydes,  ketones,  and  ketonio 
compounds,  by  the  reaction  EE'CO  +  H.N.OH 
=  EE'C(NOH)-hH..O  (V.  Meyer,  B.  15,"  1164, 
1324,  1525,  2784  16,  822,  2992  ;  19,  1613)  (v. 
Aldoxims,  vol.  i.  p.  111).  The  reaction  is  best 
performed  with  hydroxylamine  hydrochloride 
(1  mol.)  and  aqueous  NaOH  (3  mols.)  in  the 
cold  (Auwers,  B.  22,  604).  Oxims  are  split  up 
by  boiling  HClAq  into  hydroxylamine  and  the 
original  aldehyde  or  ketonic  compound.  The 
oxims  do  not  exhibit  Liebermann's  reaction  with 
phenol  and  H,,SOi.  The  oxims  yield  acetyl, 
alkyl,  and  sodium  derivatives.  Ketoxims  (i.e. 
oxims  of  ketones)  are  converted  by  warming  with 
cone.  H.,SOj  at  100°  into  the  isomeric  amides; 
thus  PlijCrNOH  becomes  Ph.CO.NHPh,  while 
PhMeC:NOH  yields  acetanilide  (Beckmann,  B. 
20,  1507  ;  Wegerhoff,  A.  252,  1  ;  Giinthcr,  A. 
252,  44).  PCI5  acts  like  H.^SO^.  Oxims  are 
readily  reduced,  in  alcoholic  solution  by  means 
of  sodium  amalgam  and  acetic  acid,  to  the 
corresponding  amines,  thus  :  XYC:NOH-i-2H2 
=  XYCH.NH2-hH20  (Goldschmidt,  B.  19,  3232). 
Benzoic  aldehyde  gives  two  oxims  and  two  seta 
of  alkyl-oxims  (Beckmann,  B.  22,  1534),  and 
benzil  also  gives  a  greater  number  of  oxims  and 
alkyl-oxims  than  the  ordinary  formula  indicate. 
These  isomerisms  may  perhaps  be  explained  by 
considering  the  arrangement  in  space  of  the 
atoms  in  the  molecule  (Beckmann,  20,  2766  ; 
B.  23,  1680;  Auwers  a.  V.  Meyer,  B.  21,  784; 
22,  1996;  23,  2403;  Hantzsch,  B.  24,  31,  1192). 
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I. 

II. 

in. 

Elements  in  group 

IT,  L 

,  Na,  K,  Cu,  Rb, 

Be,  Mr,  Ca,  Zn,  Sr,  CJ, 

B,  Al,  So,  Ga, 

Y,  In, 

Ag, 

Cs,  Au 

Ba,  Ilg 

La,  Yb,  Tl 

Composition  of  high- 

est basic  or  acidic 

oxide  characteristic 

of  the  groiqy 

M,0 

MO 

Cliaractcr  of  highest 

basic  or  acidic  oxide 

cliaracteristic  of  the 

group 

Basic 

Basic 

Basic  except 

B,0, 

which  is  a  w 

eali  an 

hydride 

Stiperoridcs,  type  of 

H.,0„Na.,0..,  K,0„CuO.,, 

CaO„  ZnO„  SrO.„  CdO.,, 

IIO.OH 

BaO. 

(?  TIO,) 

Groups. 

Elements  in 
group 

Composition  of 
highest  basic 
or  ac  idic  oxide 
characteristic 
of  the  group) 

Character  of 
highest  basic 
or  ac  idic  oxide 
characteristic 
of  the  group 


Superoxides, 
tijpcofim.OB. 


IV. 


C,  Si,  Ti,  Ge,  Zr, 
Sn,  Ce,  Pb,  Th 

MO., 


Acidic  when  M  =  C 
or  Si ;  acidic  and 
basic  when  M  =  Ti, 
Ge,  Zr,  Sn  (?  Ce), 
Pb  (becoming 
more  basic  as  M 
increases) ;  basic 
when  M  =  Th 

TiOj,  CCO3 


V. 

N,  P,  V,  As,  Nb, 
Sb,  Di,  Er,  Ta,  Bi 

M.O, 


Acidic,  except  Bi^O^ 
which  acts  as  a 
feebly  acidic  per- 
oxide (polyoxide) 


(?  NO,,  ?  Di.OJ 


VI. 

(0),  S,  Cr,  Se,  Mo, 
Te,  W,  U 


MOj 


Acidic;  becomini^ 
less  acidic  as  M 
increases  ;  UO3 
shows  some  basic 
propertiea 


S.,0;(?Cr.A.  ?U0,) 


VII. 

F,  CI,  Mn,  Br,  I 
(group  very  incom- 
plete) 

M.,0, ;  represented 
only  by  Mn.,0,. 
[Cl.,0,  CIO.,,  lA; 
no  oxide  of  E  or 
Br] 

Acidio 


Group  YIII. 


Highest  characteristic 
oxide 

Cliaractcr  of  oxide 


Siiperorides,  type  of 
HO.OH 


Family  1.   Fe,  Ni,  Co. 

11,0, 
Basic 


?  FeO.„ 


?  Ni..O,.s-0, 
?  Co,0,.aO 


Family  2.   Eu,  Rli,  PJ. 

MO,;  represented  only 
by  EuOi 

Feebly  acidic.  (These 
elements  also  form 
MO,  MjOj,  and  MO.,, 
which  are  feebly 
basic) 


Family  3.  Os,  Ir,  Pt. 

MO^ ;  represented  only 
by  OsO^ 

Feebly  acidic.  (These 
elements  also  form  MO, 
M,,0.„  and  MO.,,  which 
are  feebly  basic) 


Oxims  of  ketones  may  be  changed  to  phenyl- 
hydrazides  by  heating  with  phenyl-hydrazine 
(Just,  B.  19,  1205). 

OXINDOLE  C„II,N0  i.e.  C,H^<^^'>C0  or 

C,H,<^^^-^C.OH  (Baeyer  a.  Comstock,  B.  IG, 

1704).  Anhydride  of  o-amido-phcmjl-acetic  acid. 
Mol.  w.  133.  [1-20°].  Formed  by  reducing 
o-nitro-phenyl-acctic  acid  with  tin  and  HCl. 
Obtained  also  by  reducing  dioxindole  with 
sodium-amalgam  (Knop,  J.  pr.  97,  65  ;  Baeyer  a. 
Knop,  A.  140,  1;  Baeyer,  B.  11,  583;  12,  457). 
If  the  mixture  of  isomeric  nitro-  acids  got  by 
heating  i)hcnyl-iicetic  acid  with  fuming  HNO., 
on  the  water-bath  be  reduced  with  tin  and  HClAq, 
and,  after  removal  of  tin  by  H.S,  be  boiled  with 


BaCO^,  only  the  m-  and  p-nitro-phenyl-acetic 
acids  will  form  barium  salts,  and  the  oxindole 
may  be  extracted  by  ether. 

Properties.  — Ijong  colourless  needles  (from 
water).  Oxidised  slowly  by  moist  air,  forming 
dioxindole.  lleduces  ammoniaeal  silver  nitrate, 
forming  a  mirror.  Extracted  by  ether  from  its 
alkaline  solution.  Not  affected  by  boiling  baryta- 
water,  but  at  150°  it  yields  barium  amido-phenyl- 
acetate.  Nitrous  acid  forms  nitroso-oxindole 
which   is  an   oxim  of  Is.uin.      PCl^  yields 

C„H,<*^^^'^'^CC1  [104°]  reduced  by  iron-filings 

and  KOH  to  indole. 

Salts.— AgC,H,NO.—B'HCl :  deliquescent 
spicules. 

Acetyl  derivative  [120^].    Long  colour- 
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less  needles.    SI.  sol.  cold  water  and  ligroin,  v.  | 
sol.  alcohol  (Suida,  B.  12,  1326).    Converted  by 
dilute    NaOHAq  into  C„H^(NE[Ac).CH.,.CO.,H 
[142°]. 

Bromo-oxindole  C„H,BrNO.  [176°].  Formed, 
together  with  tri-bromo-oxindole  CsHjEr^NO  2aq, 
by  the  action  of  bromine-water  on  oxindole. 
Both  compounds  form  feathery  crystals. 

Nitro-oxindole  C8H„(N0j)N0.  Prepared  by 
nitration.  Yellow  needles,  sol.  alcohol.  Begins 
to  decompose  at  175°. 

Amido-oxindole  [4  ^]c,n3(NHj)<^g^>C0. 

[c.  200°].  Prepared  by  reduction  of  (4,2,l)-di- 
nitro-phenyl-acetic  acid  (Gabriel  a.  Meyer,  B.  14, 
832).    Long  spikes,  v.  sol.  hot  water. 

^Jojo-amido-oxindole  C^Hi<^^^^^^-^^CO. 

The  hydrochloride,  formed  by  reducing  isatin- 
osim  with  tin  and  HClAq,  is  decomposed  by 
water,  yielding  a  red  resin. 
Methyl-oxindole  v.  p.  351. 

Ethyl-oxindole  CgHj-c^^^l^CO.  Formed  by 

heating  oxindole  with  EtI  and  NaOEt.  Liquid, 
si.  sol.  water.  Very  difficult  to  saponify  by  acids 
or  alkalis. 

Dioxindole  C.H.NO., i.e.  C,H,<^g*^>CO. 

Isatin  dihydride.  Anhydride  of  Hydrindic  acid. 
Mol.  w.  149.  [180°].  S.  8-5  in  the  cold  ;  17  at 
100°.  S.  (alcohol)  7  in  the  cold;  10  at  78°. 
Formed  by  reducing  an  aqueous  solution  of  isatin 
with  zinc-dust  and  HClAq,  and  extracting  with 
ether  (Baeyer,  B.  12,  1309).  Yellowish  mono- 
clinic  prisms  (from  water)  or  colourless  crystals 
(from  alcohol).  Forms  a  violet  liquid  on  melting. 
Its  aqueous  solution  becomes  red  on  exposure  to 
the  air,  forming  isatyde  and  isatin.  In  acid  solu- 
tion it  may  be  reduced  to  oxindole.  Chlorine 
forms  chloro-dioxindole  CgH^ClNO,  and  dichloro- 
dioxindole  C^H^CljNOj.  The  corresponding 
bromo-  derivatives  melt  at  165°  and  170°  respec- 
tively. PClj  yields  CsHjCl.N.  Ammonia  colours 
its  solution  violet,  and  on  boiling  throws  down  a 
violet  colouring  matter,  sol.  HClAq.  Potash  and 
baryta  produce  a  dark-violet  colour,  changing  to 
red  and  finally  yellow. 

Salts.  —  CsHjNOjHCl:  nodular  crusts. — 
CgHjNO.^HjSOj  aq  :  ppd.  by  adding  water  to  its 
solution  in  HoSO^. — NaCsHuNO.,  2aq  :  silvery 
scales,  V.  sol.  water,  insol.  alcohol.— ISaA'.,  4aq  : 
white  cubes,  si.  sol.  water.  Gives  off  aniline  on 
heating. — PbA'„  2aq  :  ppd.  by  lead  subacetate. — 
AgA':  crystalline  pp.  Gives  oft  benzoic  alde- 
hyde at  00°. 

Acetyl  derivative  C^H.AcNO.j.  [127°]. 
Short  prisms,  si.  sol.  cold  water  (Suida,  B.  12, 
1326).  Cold  baryta- water  converts  it  into  acetyl- 
hydrindic  acid  C„Hj(NHAc).CH(OH).CO.,H 
[142°]  which  is  also  formed  by  reducing  acetyl- 
isatic  acid  with  3  p.c.  sodium-amalgam  in  acid 
solution  (Suida,  B.  11,  586). 

Nitroso-dioxindole  C,H^(NO)NO.,.  [300°- 
310°].  Formed  by  passing  nitrous  acid  vapour 
into  an  alcoholic  solution  of  dioxindole.  Yellowish 
crystals,  si.  sol.  water.  May  be  sublimed.  On 
boiling  with  FeSO,  and  KOHAq  it  yields  '  azodi- 
oxindole  '  CsHsN.,0.^  which  is  ppd.  by  HClAq  in 
white  needles  [300"°],'yielding  with  AgN  0^  and  NH3 
a  white  pp.  of  Ag.C^HjN^O^.  Sodium-amalgam 


and  a  little  water  reduce  nitroso-dioxindole  to 
'  azoxindole  '  CsH^N.^O,  ppd.  by  HClAq  as  an 
amorphous  powder  (containing  |aq)  and  crystal- 
lising from  alcohol  in  cubes.  Bromine-water 
converts  nitroso-dioxindole  into  CgH^Br^Np^  3aq 
[275°]. 

Salts.— NH,C,H,(NO)NO,  liaq:  white  silky 
lamina;.— BaCsH^NjOj.—AgC^HsNoOj :  yellowish- 
white  pp. 

OXOCTENOL  CgHi^O^  i.e. 

CMe3.C(0H)  ./^'^^^  ?    [49-5°].    (178°),  V.D. 

4-8  (at  185°).  A  product  of  the  oxidation  of 
isodibutylene  by  KMnO^  (Butleroff,  R.  14, 
203  ;  C.  J.  42,  936  ;  Bl.  [2]  38, 553).  Long  thin 
prisms,  smelling  like  camphor  ;  si.  sol.  water,  v. 
sol.  alcohol  and  ether.  Does  not  react  with 
hydroxylamine  (Meyer  a.  Niigeli,  B.  16,  1622). 
Not  attacked  by  hot  bromine. 

Acetyl  derivative  CgHi.AcO.,.  (201°). 
Formed  by  heating  with  Ac.,0  at  150'. 

OXOCTYLIC  ACID  v.  Oxy-octoic  acid. 

OXONIC  ACID  CjH.N^O^.  A  salt  of  this 
acid  is  formed  by  the  atmospheric  oxidation  of 
an  alkaline  solution  of  uric  acid  (Strecker ; 
Medicus,  A.  175,  230;  B.  10,  546).  The  free 
acid  splits  up  at  once  into  glyoxyl-urea,  CO.2,  and 
NH,.  —  NHjHA"aq.  —  KHA".  —  K^"Iiaq.— 
Ba(HA"),^^aq  :  minute  needles. 

OXYA'CANTHINE  C.sH.^NOj.  Occurs  in 
the  root  of  Berberis  vulgaris,  together  with 
berberine,  berbamine,  and  at  least  one  other 
alkaloid.  Needles  (from  alcohol  or  ether),  or 
amorphous  solid.  In  the  amorphous  state  it 
melts  at  [138°-150°],  in  the  crystalline  state  at 
[208°^214°].  V.  sol.  benzene  and  chloroform, 
scarcely  in  petroleum  spirit.  In  chloroform 
[a]„=  -I- 131-6.  Cone.  H.,SOj,  or  cone.  H.SOj  and 
molybdic  acid,  gives  no  colour  at  first,  but  on 
standing  or  heating,  a  yellow  colour.  From 
iodic  acid  it  separates  iodine. 

Salts.  —  B'HCl  2aq  :  small  colourless 
needles;  in  aqueous  solution  [ojn  = -f  163-6. — ■ 
B'HN03  2aq;  colourless  needles.— I3'.^H,SO/2aq : 
microscopic  plates. — B'2H.,S04  6aq:  small  prisms. 
— B'.,H..Cl.,PtCl^  5aq  :  yellow  pp.  (Hesse,  B.  19, 
3190  ;  cf.  Polex,  Ar.  Ph.  6,  265 ;  Wacker,  J.  1861, 
545). 

DIOXY-ACENAPHTHENE  C,„H,<^^2|Qgj. 

Acenaphthylene-ghjcol.  [205°].  Formed  by  sa- 
ponifying its  acetyl  derivative,  which  is  obtained 

CHBr 

from  di-bromo-acenaphthene  ^io^6<CcHBr 
(Ewan  a.  Cohen,  G.  J.  55,  578).  Long  colour- 
less needles,  si.  sol.  cold  MeOH  and  hot  water. 
On  treatment  with  Na  and  alcohol  it  yields  the 

ketone  C,„H,<^q2  [119°]. 

Mono  -  acetyl  derivative  Cj^H^AcO^. 
[112°].  Long  needles,  v.  sol.  alcohol. 

Di-acetyl  derivative  C,,H,Ac.02.  [130°]. 

Benzoyl    derivative  Ci-^HgBzO.^.  [190°]. 

OXY-ACETIC  ACID  v.  Glycollic  acid. 

Di-oxy-acetic  acid  v.  Gmoxylio  acid. 

Tri-oxy-acetic  acid  v.  Oxalic  acid. 

DI-OXY-ACETOACETIC  ETHEE. 
Di-eth.yl  derivative  C||,H,„05  i.e. 
CH„(OEt).CO.CH(OEt).CO,Et.  (245°).  Formed 
by   the    action    of    Na    on    a    solution  of 
CH,(OEt).CO,Et  in  benzene  (Conrad,  B.  11,  58). 
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Liquiil;  gives  a  violet  colour  with  FeCl^.  Forms 
Na  and  Ba  derivatives.  Split  up  by  alkalis  into 
alcohol  and  CH„(()Et).CO,.H. 

OXY-ACETONE  v.  A.'ktyl-carbinol. 

s-Di-oxy-acetone.  Di-ethyl  derivative 
C:R,fl,  i.e.  CO(CH,OEt),.  (195°).  S.G.  l^.^ 
■98.  V.D.  4'95.  Formed  by  allowing  the  ether 
CH,(OEt).CO.CH(OEt).CO,Et  (v.  the  preceding 
article)  to  stand  for  three  days  with  cold  dilute 
(•2-5  p.c.)  KOH,  neutralising  with  HoSO  ,,  extract- 
ing with  ether,  and  distilling  (Grimaux  a.LeWvre, 
C.  B.  107,  914).  Sweet  aromatic  liquid,  si.  sol. 
Aq,  sol.  alcohol,  volatile  with  steam.  Combines 
with  NaHSO.,.  Reduces  Fehling's  solution  and 
yields  a  mirror  witli  warm  ammoniacal  AgNOj. 

?t-Di-oxy-acetone  v.  Pyruvic  aldehyde. 

2)-0XY-ACET0PHEN0NE  C,iH,(OH).CO.CH., 
[1:4].  [107°].  Obtained  by  diazotising  2>amido- 
acetophenone  and  boiling  the  solution  (Klingel, 

B.  18,  '2()91).  Formed  also  by  heating  phenol 
with  ZnCl,,  and  HUAc  (Michael  a.  Palmer,^))!.  7, 
277).  White  needles.  Sol.  water,  alcohol,  and 
ether.    FeCl^  gives  a  darlc-brown  colouration. 

Methyl  derivative  C,H,(0Me).C0.CH3. 
[39']  (Gattermann,  B.  23,  1201).  (258")  (G.) ; 
(221°)  (0.).  Formed  by  heating  anisic  aldehyde 
with  Na  and  McI  in  ethereal  solution  (Oliveri, 
G.  13,  275). 

Ethi/l  derivative.    [Gl°].    (above  260°). 

01  Oxy-acetophenone  v.  Benzoyl-carbinol. 
The  phenyl  derivative  Bz.CH,(OPh)  [72°] 
and  the  p  -  nitro  -  pthenyl  derivative 
Bz.CH,,(OC,H,NO,)  [144°]  may  be  obtained  from 
o-bromo-acetophenone  (Mohlau,  B.  15,  2497). 
The  phenyl-hydrazides  C,,H,.C(N.,HPh).CH,.OH 
[112°J  and  C„H,.C(N,HPh).CH:N,HPh  [152°] 
have  been  prepared  by  Laubmann  (A.  243,  247). 

(4:2:1) -Di-oxy-acetophenone 
[4:2:1JC,H,(0H),,.C0.CH,.  Rcsacetophcnonc. 
[142°].  Formed  by  fusion  of  /3-methyl-umbelli- 
feron  with  KOH  (Pechmann  a.  Duisberg,  B.  16, 
2123).  Prepared  hy  heating  resorcin  (1  pt.)  with 
lIOAc(lipts.)  and'ZnCL,  (1^  pts.)  atl50°(Nencki 
a.  Sicbef,  J.  pr.  [2j  23,  147,  546).  Fine  white 
needles.  Gives  a  red  colouration  with  FcCl,;. 
■\Vitli    HOAc,    ZnCI,,,   and    POCl,    it  gives 

C,  H,(OH),Ac,  [180°]  (Cr6pieux,  Bl.  [3]  6, 152). 

Acetyl  derivative  C^H3(OAc).,.CO.CH3. 
[73°].    (303°).    White  needles. 

Phenyl  hydrazide 
C.H,,(OH),.CMe:N,HPh.    [139°].    Tables  (from 
xylene)  (Michael  a.  Palmer,  Am.  7,  276). 

Methyl  derivative 
[2:4:1]  C,H,(0H)(0Me).C0.CH3.    [47°].  Occurs 
in  Japanese  peonies  (Will,!?.  19, 1776). 

Di-cthyl  derivative.    [68°]  (G.). 

(5, 2,  l)-I)i-oxy-acetophenone.  [202°].  Made 
in  like  manner  from  hydroquinone  (Nencki). 

Tri-oxy-acetophenone  C„H,0,  i.e. 
C„H,(OH),.CO.CII,.  Oallacctophenone.  [168°]. 
l''orined  by  heating  pyrogallol  (1  with  HOAc 
Gi  pts.)  and  ZnCU  (li  pts.)  at  150°  (Nencki  a. 
Sieber,  J.  pr.  [2]  23,  147,  538).  Pearly  plates. 
Alcoholic  KOH  ppts.  C^H,0,KOH. 

OXY-ACETOPHENONE-CAKBOXYLICACID. 
PJieni/l  ilerivat  i  vr  C,.H,,.0,  i.e. 
C,H,(C0,,H).C0.CH,,OPh.  '[liO  "].    Prepared  by 

dissolving  C,Hj<^^Q>CH.OPh  in  alkalis  and 

acidifying  the  solution.  Needles  (Gabriel,  B.  14, 
923).— A' Ag:  white  Hocculent  pp. 


/3-OXY-ACETYL-PIlOPIONIC  ACID 

a,H,(OH)0,.  fi-O.ry-lrviilia  acid.  Formed  in 
cliiet  quantity,  togotlier  with  acetat-rylic  acid,  by 
the  action  of  aqueous  NaXO^  upon  ^-bromo- 
levulic  acid.  Yellowish  oil.  V.  sol.  water  and 
alcohol,  si.  sol.  other  solvents.  Very  prone  to 
enter  into  reactions.  Reduces  alkaline  silver 
solutions.  Hydroxylamine  gives  an  oxim  [145°]. 
By  heating  with  NH,  it  yields  tetra-methyl- 
pyrazine  (di-methyl-ketine),  with  evolution  of 
CO.,.  The  salts  are  amorphous  and  easily  de- 
composable (WoUf,  i?.  20,  426 ;  ^.264,2:34).  On 
heating  it  yields  two  anhydrides  [240°]  and  [263°]. 

The  isomeric  a-oxy-acetyl-propionic  acid 
CHAc.CH(OH).CO„H  [104°]  is  crystalline. 

bXYACIDS  V.  vol.  i.  p.  57. 

OXY-ACKYLIC  ACID  v.  Glycidic  acid  and 
Pyruvic  apid. 

OXY-ADIPIC  ACID  C,  H,„05  i.e. 
C0,H.CHMe.CMc(0H).c6,H.    Formed  by  treat- 
ing methyl-acetoacetic  ether  with  HCy  and  boil- 
ing the  product  with  HClAq  (Konig,  B.  12,  768). 
Crystalline  mass.— Na.A". — Ag_,A". 

Isomeride  v.  Adipomalic  acid. 

Di-oxy-adipic  acid  C^HmOg.  Formed  by  the 
action  of  Ag.,0  on  the  di-bromo-adipic  acid  pre- 
pared from  hydromuconic  acid  (v.  p.  443)  (Lim- 
pricht,  A.  165,  267).  Syrup,  sol.  alcohol  and 
ether. — BaA"  4aq  :  hygroscopic  powder. 

Di-oxy-adipic  acid.  Got  from  its  nitrile,  which 
is  formed  by  warming  the  anhydride  CjH„0.,  of 
erythrite  with  dry  HCy  at  55°  (Przybytek,  £!.  17, 
1094).  Crystalline.  —  KHA".— CdA"  4aq.  — 
PbA"  2aq  :  amorphous  pp. 

Tri-oxy-adipic  acid  C^H,„0..  Prepared  by 
boiling  tri-bromo-adipic  acid  with  baryta-water 
(Limpricht).  I'risms  (from  alcohol-benzene). — 
IiaA"|aq:  v.  so),  water. 

Tri-oxy-adipic  acid  CbH,„0,.  [147°].  Formed 
by  oxidising  metasaccharin  with  HNO3  (S.G.  1'2) 
at  50°  (Kiliani,  B.  18,  644,  1555).  Small  mono- 
clinic  jilates,  v.  sol.  water,  v.  si.  sol.  alcohol  and 
ether.  Reduced  by  HI  to  adipic  acid  [149°]. — • 
CaA"4aq. — ZnA"  3'aq. — CuA"  4aq. — Ag.A". 

Tetra-oxy-adipic  acid  v.  Mucic  acid  and  Sac- 
charic acid. 

OXY-ALDEHYDO-BENZOIC  ACID  v.  Alde- 

EYDO-OXY-BENZOIC  ACID. 

OXY-AIDEHYDO-CYMENE  v.  Carvacrotio 

AIDEIIYDE. 

OXY-ALDEHYDO-PHENOXY-ACETIC  ACID 

Mc  t  h  yl  derivative 

C„H,(6Me)(CH0).0.CH,.C0,B  [2:4:1].  [188°]. 
Prepared  by  melting  chloro-acetic  acid  with  va- 
nillin, adding  aqueous  KOH  (S.G.  1'2),  and  heat- 
ing on  the  water-bath  (Elkan,  B.  19,  3054). 
Slender  needles  (from  water),  v.  sol.  alcohol  and 
ether.  -AgA'  :  white  pp. 

OXY-TEI-ALDINE  v.  Aldi  tiydk. 

OXYAMENYL-NAPHTHOQUINONE  v.  La- 

PACIIIO  ACID. 

OXY-AMIDO-ACETIC  ACID  CH.NO,  i.e. 
CH(NH.,)(OH).CO.,H.  Formed  by  the  action  of 
alcoholic  NH^  on  glyoxylic  acid  (Biittinger,  A. 
198,  217).  Syrup.— CaA'.. :  insol.  cold  water. 
Yields  pyrrole  on  distillation. 

OXY-AMIDO-ACETOPHENONE-OXIM  v.  Ox- 

AMIDO  ACET(iP]Ii:N  nM'--(  ixm. 

(a)-OXY-AMIDO-ANTHRAQTHNONE 

C,H,:C.,0,:C,H,(OH)(NH,)  [1:2:4:3].  Formed, 
1  togcthe'r  with  a  smaller  quantity  of  the  (e)-iBO- 
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meride  by  Mating  alizarin  ■with  NH3Aq  for  3 
hours  at  200'  (Liebermann  a.  Troschke,  A.  183, 
202).  Brown  needles  (from  alcohol)  with  green 
lustre,  insol.  water.  Yields  alizarin  on  fusing 
with  potash,  and  on  heating  with  HClAq  at  250°. 
— BaA'j. 

Acetyl  derivative  CnH„0,(OH)(NHAc). 
[170°].  Formed  by  heating  with  Ac.,0  for2  hours 
at  120°  (Von  Perger,  J.  pr.  [2]  18, 143).  Yellow 
needles  (from  HOAo) ;  insol.  water,  sol.  alkalis. 

Ethyl  ether  C,.,HA.(OEt)(NH,).  [182°]. 
Bed  plates  (Liebermann  a.  Hagen,  B.  15,  1796). 

(;8)-Oxy-ainido-anthraquinone 
C,Hj:C,0,:C,H,(OH)(NH,)  [1:2:3:4].  Formed  by 
boiling  di-amido-anthraquinone  with  KOHAq 
(Von  Perger,  J.pr.  [2]  18,  139).  Brown  needles 
(from  alcohol),  insol.  water,  sol.  H.,SO^.  Begins 
to  sublime  at  150°.  On  boiHng  with  baryta  it 
yields  an  insoluble  Ba  salt  (difference  from  the 
(a)-isomeride).  Its  solution  in  KOHAq  deposits 
the  K  salt  on  standing.  Potash  fusion  forms 
alizarin.  Elimination  of  NHj  yields  erythro- 
oxy-anthraquinone. 

Acetyl  derivative  C|,|H„0,(OH)(NHAc). 
[242°].    Small  brownish  needles  (from  alcohol). 

Oxy-amido-anthraquinone 
C,,,H„02(0H)(NH.J.  [301°].  Prepared  by  heating 
sodium  anthraquinone  sulphonate  with  NH.|Aq 
at  180°  (Bourchart,  B.  12,  1418).  Bed  needles. 
Yields  the  tri-acetyl  derivative  C,„H^ACaN03 
[257°]. 

0  xy-amido-anthraquinone 

C,jH,0,(NH,)(OH).  Formed  by  heating  purpur- 
oxanthin  with  NH.,Aq  (Liebermann,  A.  183, 217). 
Brown  needles  with  green  lustre. 

Di-oxy-amido-anthraquinone  C,  ,H-,(OH)  ..NHo. 
(a)-Amido-alizarin.  Formed  by  reducing  (it)- 
niti'o-alizarin  with  sodium-amalgam  (Perkin, 
C.  J.  30,  578).  Crystallises  from  alcohol  in  black 
needles  with  green  lustre.  Its  alcoholic  and 
alkaline  solutions  are  crimson. 

Di-oxy-amido-anthraquinoneCuH5(OH).^NH2. 
{0)-Amido-aUzarL7i.  [above  300°].  Formed  by 
reducing  (;8)-nitro-alizarin  with  zinc-dust  and 
KOH,  or  with  glucose  and  H.^SO,  (Schunck  a. 
Eoemer,  B.  12,  588  ;  Brunner  a.  Chuard,  B.  18, 
445).  Lustrous  red  prisms,  si.  sol.  alcohol, 
forming  a  reddish-yellow  solution.  Its  alkaline 
solution  is  blue.  Dyes  iron  mordants  grey,  and 
alumina  red. 

Acetyl-ethenyl  derivative 

C«H,<cS>C.H(0Ac)<0^C.CH3.  [240°]. 

Formed  by  heating  amidoalizarin  with  acetic  an- 
hydride. Yellowish-brown  crystals  (from benzene 
or  acetic  anhydride) ;  sublimes  in  small  yellow 
plates.  By  boihng  with  HCl  it  is  reconverted 
into  amidoalizarin. 

Di-acetyl  derivative 

C,H,<^Q>C,H(OH)(OAc)(NHAc).[2G8°-271°]. 
Formed  by  boiling  the  preceding  body  with  dilute 
acetic  acid  till  dissolved.  Eed-brown  crystals  ; 
soluble  in  alcohol  with  a  yellow  colour.  Alcoholic 
Pb(OAc),  gives  a  violet  pp.,  alcoholic  Cu(OAc).>  a 
red  solution.  It  dissolves  in  aqueous  Na.^C'Oj 
with  a  violet,  in  KOH  with  a  blue,  coloui-.  Alu- 
mina-mordants are  dyed  a  deep  red. 
Bensoyl-bemenyl  derivative 

C„H,</^^>  C,H(OBz)<g>C.CH,.  [above300°]. 


Formed  by  heating  amidoalizarin  with  benzoyl 
chloride.  Small  glistening  needles ;  sublimes 
in  yellow  needles  ;  nearly  insol.  all  solvents. 
Alcoholic  KOH  gives  a  blue  solution  on  boiling 
(Eoemer,  B.  18,  1666). 

Di-oxy-amido-anthraquinone 
CnHjO.,(OH).,(NH.J.  Amidoisoanthraflavic  acid. 
Formed  by  heating  anthrapurpurin  with  ammo- 
nia at  150°-180°  (Perkin,  C.  J.  33,  216).  Dark- 
green  crusts  (from  alcohol),  almost  insol.  water. 
Its  alkaline  solution  is  purple.  Nitrous  acid 
converts  it  into  isoanthrailavic  acid. 

Tetra-amido-di-oxy-anthraquinone 
C,jH,0,(NH2)j(0H),.  Hydrochnjsamidc.  Formed 
by  reducing  tetra-nitro-di-oxy-anthraquinone 
(chrysammic  acid)  (Schunck,  A.  65,  234;  Sten- 
iiouse  a.  Miller,  A.  142, 91 ;  Liebermann,  A.  183, 
182).  Bluish-black  needles  with  coppery  lustre, 
insol.  boiling  water,  si.  sol.  hot  alcohol.  Its 
alkaline  solution  is  blue. 

(a)-OXY-AMIDO-ANTHRAQinNONE  SUL- 
PHONIC  ACID  C,^H,0,(0H)(NH,)S03H. 
Formed  from  (a) -oxy-amido-anthraquinone  and 
H,SOj  at  130°  (Von  Perger,  J.  pr.  [2]  18,  182). 
Brick-red  crystalline  aggregates  (from  alcohol). 
V.  sol.  water,  giving  it  a  reddish-brown  colour. 
Insol.  ether.  Forms  a  violet  solution  with 
NaOH,  a  violet-blue  pp.  with  baryta  water,  and  a 
reddish-brown  pp.  with  BaClj.  Dyes,  with  iron 
mordant,  a  pale  brown.  With  N^Oj  it  gives  oxy- 
anthraquinone  sulphonic  acid. 

;8-Oxy-amido-anthraquinone  sulphonic  acid. 
Formed  from  amido-erythro-oxy-anthraquinone 
and  HoSO,  at  115°.  Crystals  obtained  from 
water  exhibit  a  green  metallic  lustre.  Aqueous 
solutions  are  red.  Insol.  ether.  Forms  a  purple 
solution  with  NaOH,  a  reddish-violet  pp.  with 
baryta-water  and  a  violet-red  pp.  with  BaClj. 
Dyes,  with  iron  mordants,  yellow.  With  N^O.,  it 
gives  erythro-oxy-anthraquinone  sulphonic  acid. 

Oxy-amido-anthraquinone  sulphonic  acid. 
Got  by  heating  sodium  anthraquinone  disulpho- 
nate  with  NHjAq  at  180°  (Bourchart,  B.  12, 
1419).  Violet  pp.,  forming  a  red  solution  in 
ammonia. — NH^A'  2\aq. 

Di-oxy-amido-anthraquinone  sulphonic  acid 
C,  ;H^(OH),(NH,)SO,H.  Formed  by  the  action  of 
boiling  alkali  upon  the  anhydride  C^^HjuN^Sp, 
or  the  sulphate,  which  are  got  by  heating  (a)- 
nitro-anthraquinone  sulphonic  acid  with  H.^SO, 
at  200°  (Glaus,  B.  15,  1522  ;  16, 903  ;  Lifschiitz, 
B.  17,  902).  Eed  powder  with  green  lustre. 
Decomposed  by  heat.  Its  alkaline  solution  is 
bluish-violet. 

OXY-AMIDO-AZO-  v.  Azo-. 

OXY-AMIDO-BENZENE  v.  Asiido-phenol. 

Di-oxy-amido-benzene  v.  AiiiDO-HYDEOQurK- 
ONE,  Amido-pyrocatechin,  and  Amido-besoucin. 

Di-oxy-di-amido-benzene  v.  Di-amido-hydko- 

QDINONE  and  Dl-AMIDO-RESOllCIN. 

Tri-oxy-tri-amido-benzene  Tribenzoyl  de- 
rivative C,(OH),,(NHBz)3[l:3:5:2:4:6]  Tribcnz- 
oyl-tri-amida-phloroglucin.  [c.  156°].  Got  by 
the  action  of  NAOEt  on  hippuric  ether  (Eiig- 
heimer,  B.  21,  3329).  Needles  (containing 
l|aq),  T.  si.  sol.  water. — Cu^A'''^. — PbgA^. 

Tetra-oxy-amido-benzene 
C„H(OH)^(NH2)[l:2:4:5:6].    Formed  from  nitro- 
di-oxy-quinone,   SnOl,,   and  HCl  (Nietzki  a. 
Schmidt,  B.  22,  1661).— B'HCl  aq  :  needles. 

Penta- acetyl  derivative.  [242°j. 
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Tetra-oxy-di-amido-benzene  C„(NH,).,(OPI),. 
Fonucil  liy  reduction  of  iiilranilic  acid  or  of 
nitro-ainido-tetra-oxy-benzeiie  with  an  excess  of 
SnCL ;  the  yield  is  90  p.c.  of  the  theoretical. 
The  base  could  not  be  isolated,  being  readily  oxid- 
ised to  di-imido-di-oxy-quinone  C,.(NH),_,(0H),^02. 
By  HNO.jit  is  converted  into  bcnzene-tri-qiiinone 
C,P,.  By  boiling  with  KOH,  NH,  is  evolved  with 
separation  of  a  black  crystalline  substance  ;  if 
this  is  boiled  with  water  and  evaporated  with 
a  little  KOH,  it  yields  crooonic  acid  C^ILOj. 
Distillation  with  zinc-dust  yields  p-phonylene- 
diami ne.  Ilydrochloridc; C|i(OH)^(NEL,)2H^Cl2: 
colourless  needles. 

Di-acetyl  derivative.  Needles. 

Hcxa-acetyl  derivative' 
C„(NHAc).,(OAc), :  [c.  2W] ;  small  colourless 
tables  (Nietzki  a.  Bcnckiscr,  13.  18,  502;  19, 
2727;  21,  18".2). 

OXY-AMIDO-BENZENE  SULPHONIC  ACID 

V.  AmIDO-I'IIENOL  SULrilclNIC  ACID. 

Di-oxy-amido-benzene  sulphonic  acid 
C„H,(OH),(NH,)(SO,II).      Aiiiido-rcsorcin  sid- 
lilwnic  acid.    Formed  by  reducing  the  nitro- 
acid  (Hazura,  M.  4,  G13 ;  Briinner  a.  Kriimer, 

B.  17,  1870).  Plates,  with  greenish  lustre,  si. 
sol.  hot  water.  Its  alkaline  solution  soon  be- 
comes blue,  then  green,  and  finally  black. 

OXY-AMIDO-BENZOIC  ACID  C,H,NO,  i.e. 
C„H-,(OH)(NH,).CO,H  [2:5:1].  Amido-salicylic 
acid.  Mol.  w.  153.  Obtained  by  reducing  the 
nitro-  acid  (Beilstcin,  A.  130,   243;  Hiibner, 

A.  195,    18).     Obtained    also    by  reducing 

C,  „H..N...C,H,(OH)CO..H  (P.  F.  Frankland,  C.  J. 
37,  748)  andC,Hj.N,.C„H:,(OH).COJI  (Limpricht, 

B.  22,  290)-!).  Satiny  needles,  insol.  alcohol,  si. 
sol.  hot  water.  FeClj  colours  its  aqueous  solu- 
tion clierry-red. 

Reactions. — 1.  Distillation  producesp-amido- 
phenol. — 2.  Nitrous  acid  forms  diazo-salicylic 

acid   CuH,,(OH)<^^^^0,  which  is  converted 

by  cone.  HI  into  iodo-salicylic  acid 
C„HJ(OH)CO,H  [193-5°]  (Frankland).— 8.  Urea 
forms,  on  heating,  crystalline  uramidosalicylic 
acid  CJI,N,,0„  which  at  200°  forms  '  carb- 
oxamidosalicylic  '  acid  C,jH,.,N..O,  (Griess,  /.  ^r. 
[2]  1,  235). 

Salts.  — HA'HCl.  —  HA'HSnCl,  (Goldberg, 
J.  pr.  [2]  19,  3(;2).— HA'HI  (Schmitt.  J.  1804, 
383,  423).— H,A'.,H,S0,  aq:  prisms.— CaA'.,  5.Uq. 
— BaA'.,4aq.  Needles,  v.  sol.  water.— MgA'.,8aq. 
— ZnA'jlOaq  :  needles  (Wattenberg,  B.  8,  1221). 

Acetyl  deriv  ativeGJl,(OH){^iikc)CO,'H. 
[218°].  Thick  needles  (containing  |aq) ;  v.  sol. 
water. 

Bcnzoiil  derivative 
C„H,(0H)(NHBz)C0,H.  [252°].  Yields  the  salts 
BaA'.jOaq  and  CaA'o  (Dabney,  Am.  5,  22). 

Oxy-amido-benzoic  acid 
C„H3(OH)(NH,)(CO,_1I)  [2:3:1].    Formed  by  re- 
ducing the  nitro-  acid  (Hiibner,  A.  195,  17). — 
HA'HCl  aq  :  needles,  v.  sol.  water. 

Benzoyl  derivative.    [189°].  Needles. 

Oxy-amido-benzoic  acid 
CJ1,(0H)(NH,)C0,II  [5:2:1].    [235°].  Formed 
from  benzene-azo-JH-oxy-benzoic  acid  and  SnCL^ 
(Fjimpricht,  A.  203,  234).    Prisms,  v.  si.  sol. 
water.— HA'HCl :  white  needles. 

Oxy-amido-benzoic  acid 
CJl,(OH)(NIL)CO,H  [4:3:1].    Got  by  reducing 


nitro-^-oxy-benzoic  acid  (Earth,  Z.  ISf.O,  G48 ; 
Deninger,  J.  pr.  [2]  42,  553).  Needles.— 
H^A'„H,SO^ :  needles,  m.  sol.  water. 

Ethyl  ether 'Eik'.  Plates 

Methylderivative  C,H3(0Me)  (NH,,)CO..n. 
Amido-anisic  acid.  [181°].  S.  '125  at  100°. 
Formed  by  reducing  C„H,,(OMe)(NO.,)CO„H 
(Zinin,  ^.92,  327 ;  Cahours,  A.  Gli.  [3]  53',  322). 
— AgA' :  curdy  pp.— HA'HCL— H„A./H.,PtCl,..— 
HA'HNOj.  —  HA'.JI  SO,.  —  Ethers  MeA'.'  — 
(MeA').,H.,PtCl„:  reddish  prisms.-EtA'.— 
EtA'HCl.—(EtA'),H,PtCl,:  brownish-red  prisms. 

Oxy-amido-benzoic  acid.  Methylderiva- 
tive C,H,(OMe)(NH.,)(CO.,H)  [4:2:1].  Formed 
from  C,H,Br(OMe)(NH,)CO.,H  by  treatment  with 
zinc  and  HCl  (Balbiano,  G.  14,  247).  It  molts 
at  201°. 

Oxy-di-amido-benzoic  acid 
C„H.(OH)(NH.).,CO,H  [2:3:5:1].  Formed  by  re- 
ducing  CJ-L,(6H)(N0„),G0.,Me  with  HI  and  P 
(Saytzeff,  A.  133,  321).  Small  needles,  si.  sol. 
cold  water.  —  HA'H,C1..  —  HA'HJ,  l.^aq.  — 
HA'H.^SO,aq  :  dimetric  prisms,  si.  sol.  water. 

Di-oxy-amido-benzoic  acid.  Di-mctJiyl 
derivative  C„H,,(NH,)(OMe),,CO,,H.  Formed 
with  evolution  of  CO.^  by  reduction  of  nitro- 
hemipic  acid  C,H(NO.,)(0'Me).,(CO„H)..  with  tin 
and  HGl  (Griine,  B.  19,  2305).— A'HHCl :  white 
needles. 

Di-oxy-amido-benzoic  acid.  Di-mct Ji )/ 1 
derivative  [4:3:.r:l]  C,H,(0Mc),(NPL)GO,H. 
Amido-veratric  acid.  Formed  by  reducing 
nitro-veratric  acid  (Tiemann  a.  Matsmoto,  B.  9, 
942;  11,  135).  Tables.  Ethyl  ether  EtA'. 
[89°]. 

Di-oxy-amido-benzoic  acid.  Di-mc  th  yl 
derivative  C,H„(OMe).,(NH,.)CO„II  [5:3:4:1]. 
[182°].  Got  by  reduction  (Meyer,  'M.  8,  432). 
Six-sided  prisms  (from  alcohol). — CuA'^  2aq. — 
HA'HCl :  needles,  m.  sol.  cold  water. 

Di-oxy-amido-benzoic  acid.  Acetyl-me- 
thylene derivative  of  the  Nitrite 
C,;H,(0,CH,,)(NHAc).CN.  [216°].  Formed  from 
the  oxim  of  amido-piperonal,  Ac.^O,  and  NaOAc 
(Haber,  B.  24,  020).  Yellow  needles  (from 
chloroform). 

Jlc/crOlC!?.  — BROMO-OST-A^nDO-BEKZniC  ACIP. 

DI-OXY-AMIDO-BENZOIC  ALDEHYDE 

Oxim  of  the  methylene  derivative 
C,H,(0,CH,)(NH,).CH:NOH.  [175-5°].  Got  by 
reducing  the  oxim  of  o-nitro-piperonal  with  am- 
monium sulphide  (Haber,  B.  24,  625).  Yellow 
plates.    Yields  a  di-acotyl  derivative  [188°]. 

OXY-AMIDO-BENZYLAMINE.  Methyl 
derivative  CJl3(0Me)(NH.,)CII,NH.,  [1:2:4]. 
Formed  from  C„H3(0Me)(N0,).CH,NHAc,  tin, 
and  HClAq  (Goldschmidt  a.  Polonowska,  B.  20, 
2412).— B'HCl:  needles.— B'jHJ'tCl,, :  plates. 

Di-acctyl  derivative.    [185°].  Needles. 

a-0XY-;3-AMID0-BUTYRIC  ACID  CH.NOj 
j.f.  CH,.CIi(NII,).CH(OII).CO,H.  S.  4  at  16°. 
Formed  by  heating  0-methyl-glvcidic  acid  in 
sealed  tubes  with  NH^Aq  at  100°  (Pavloff,  Bl.  [2] 
43,  115  ;  Melikotr,  J.  II.  10,  525).  Prisms,  with 
sweet  taste. 

Oxy-amido-isobutyric  acid.  S.  -55  at  15°. 
FormcMl  from  a-methvl-'^dvcidie  acid  and  NIIj. 

OXY-AMIDO-CINNAMIC  ACID 

Met  hi)  I  derivative 
[5:2:1]  C,3H,(NH,,)(0Me).CH:CH.C0,n.    ^  [189°]. 
Formed  by  reduction  of  nitro-methoxy-cinnamio 
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acid  with  FeSO,  and  NH,  (Schnell,  B.  17,  1384). 
Colourless  needles.  V.  sol.  alcohol  and  ether, 
almost  insol.  cold  water.  An  aqueous  solution 
of  the  ammonium  salt  gives  pps.  with  AgNOj, 
CuSOj,  Pb(0Ac)2,  and  ZnSO^. 

Anhydride  CgH3(NH.^)<^Q^'.^^.  Amido- 

coumarin.  [170°]  (Frapolli  a.  Chiozza,  A.  95, 
253);  [161°]  (Taege,  B.  20,  2110).  Got  by  re- 
duction of  nitro-coumarin. — B'-.H^PtClj. 

Di-oxy-amido-cinnamic  acid.  Methylene 
derivative. 

CH,<Q>C,H2(NH,,).CH:CH.C02H.  [207°]. 

Formed  by  reducing  the  nitro-  acid  with  NH.,  and 
hot  aqueous  FeSO,  (F.  M.  Perkin,  C.J.  59,  158). 
Brownish  needles,  v.  sol.  HOAc. 

DI-OXY-AMIDOErHYL-BENZOIC  ACID. 
Methylene  derivative  C||,H,,NO,  i.e. 
C„H,(0,CH,)(CH,.CH,,NH,)CO,H.  '  ai-Amido- 
ctliylpipcronylcarboxijlic  acid.'  [182°].  Formed, 
together  with  hemipic  acid,  by  boiling  anhydro- 
berberilic  acid  with  water  (W.  H.  Perkin,  jun., 
C.  J.  57,  1055).  Needles,  si.  sol.  alcohol,  m.  sol. 
cold  water.- (HA'),.H.,S0,2aq.  [203°].  Colour- 
less prisms.— HA'HCl.—HA'H.CO,.  [203°].— 
(HA'),H,PtCl,.    [222°].— HA'HAuCl,,. 

Di-benzoyl  derivative  C2.,H|„NOs.  [150°J. 

-    Anhydride  CR^<^^^C^.i<^^^'^^ . 

Formed  by  healing  the  acid,  and,  along  with  its 
if'-opianate  and  ilz-opianic  acid  by  the  action  of 
alkalis  on  berberal.  It  is  also  a  product  of  the 
oxidation  of  berberine  with  KMnO,.  Yields  the 
compound  C,„H,BrNO,.  [240°J.— Opianate 
B'C,H„(0Me).,(C6.,H)„.  [132°].  —  ^/-Opianate. 
C,„H„NOs.  [149°].  "Needles,  si.  sol.  cold  water. 
Yields  berberal  when  heated. 

OXY-AMIDO-GLUTAMIC  ETHER  C-H,,N.,04 
i.e.  CO(NH,).CIL.C(OH)(NH,,).CH,.CO,Et.  [85°]. 
Formed  from  acetone  dicarboxylic  ether  and 
cone.  NH.,Aq  (Stokes  a.  Von  Pechmann,  B.  19, 
2094).  Needles,  si.  sol.  cold  water,  insol.  alkalis. 
FeClj  gives  a  red  colour.  Dilute  HClAq  yields  a 
body  melting  at  61°  turned  purple  by  Fed,. 
Nitrous  acid  yields  a  nitroso-  derivative  [178°]. 
Boiling  alkaline  carbonates  yield  glutazine  {v. 

Dl-OXY-AMIDO- pyridine). 

OXY-AMIDO-HEPTOIC  ACID  C,H,.NO.,  i.e. 
CMe,,(NH,).CH,.CMe(OH).CO.H.  Amidotri- 
methylbuiyllaciic  acid.  [210°].  Formed  by  the 
action  of  boiling  baryta-water  on  its  anhydride 
which  is  obtained  by  the  action  of  boiling  cone. 
HClAq  upon  the  product  of  the  union  of  HCy 
with  diacetonamine  (Heintz,  A.  189,  231 ;  192, 
329  ;  Weil,  A.  232,  208).  Prisms  (from  water) ; 
insol.  alcohol  and  ether.  Neutral  to  litmus. 
Yields  its  anhydride  when  heated. —  Salts 
CuC.H,.,NO,,  2aq:  minute  greenish-blue  prisms. 
— (HA'),H,SO,.— HA'HCl :  crystalline. 

:     Anhydride  Q,m{OB.)<^^^-^^^.  Di-oxy. 

tri-mcthyl-pyrrole.  Prisms  (by  sublimation). 
Melts  above  180°. 

OXY-AMIDO-HYDRO  ISATIN  v.  Isatin. 
OXY-AMIDO-IMIDO  DI-PHENYL  SUL- 
j./C,H,(NH,) 
PHIDE  C,.,H„N.SO  i.e.  |\  >S. 

0— C„H,   / 

Thionoline.  Formed  by  adding  H,,S  and 
FeCl  successively  to  an  aqueous  solution  of  ^- 


amido  phenol  hydrochloride  (Bernthsen,  A.  230, 
202).  Yellowish-brown  plates  or  needles  with 
green  lustre  (from  alcohol). 

OXY-AM IDO-DI-ISATIN-DIAMIDE  r .  Isatin. 

DI-OXY-DI-AMIDO-TETKAMETHENYL. 

Bi-henzoyl  derivative  c(OH)^-'c(NHBz)' 
[138°].  Formed  by  heating  hippuric  ether  with 
NaOEt,  or  with  Na,  at  100°  (Riigheimer,  B.  21, 
3325  ;  22,  114).  Needles,  m.  sol.  alcohol,  v.  e. 
sol.  benzene.  FeClj  colours  its  alcoholic  solu- 
tion violet.  Decomposed  by  acids  into  benzoic 
acid  and  di-amido-acetone.  Hydroxylamine  does 
not  affect  it.  Methyl  alcohol  and  gaseous  HCl 
form  a  body  (CuIIioN^Oj  ?)  crystallising  in  platee 
[200°]. 

Oxy-tetra-amido-pentamethenyl  hydride 

CH(OH)<^^|^^-j;^|^|^-|.  Tetra-amido-pcntol. 

Formed  from  the  tetra-oxim  of  leuconic  acid 
SnClj,  and  HClAq  (Nietzki  a.  Rosemann,  B.  22, 
923).— B"-3HC1  :  octahedra.-B»'(H,SOj2  aq. 
Tetra-oxy-tetra-amido-octomethenyl. 

Tetra-henzoyl  derivative  C3jH.,sNjO„  i.e. 

product  of  the  action  NaOEt  on  hippuric  ether 
(Riigheimer,  B.  22, 1962).  Small  yellow  needles. 
Does  not  melt  below  270°.— BaCauHj^jNjO^ :  pp. 

Anhydride  C3,H.,,,N|0„. 

OXY-AMIDO-METHYL-ANTHRAQUINONE 
C,jH,|NO,  i.e.  C,JI,Me(OH)(NH,)0,.  Formed 
by  heating  chrysophanic  acid  with  NHjAq  at 
200°  (Liebermann,  A.  183,  218).    Brown  plates. 

Oxy-di-amido-methyl-anthraquinone 
C|,H|.^N.^O.|.  Di-amido-cJirysophanic  acid. 
Formed  by  heating  chrysophanic  acid  with  ex- 
cess of  NH,Aq  at  150°.  With  Ac,0  it  yields 
C,-,H|,AcN.p.,  crystallising  from  chloroform  in 
lustrous  violet  needles. 

OXY-DIAMIDO-METHYL-DIPHENYL 

Ethyl  derivativ  e 
C,H,(NH,).C,H„Me(OEt)(NH.J  [1:2:5:4].  [107°]. 
Formed  from  the  hydrazo- derivative 
C,H5.NH.NH.C,-H3Me(OEt)  by  dissolving  in  cold 
HClAq   (Noelting  a.  Werner,   B.   23,  3263). 
Needles,  v.  si.  sol.  water. 

Oxy-di-amido-methyl-diphenyl  [3:4:1] 
C,H3Me(NH.,).C„H,(0H)(NH.,)  [1:3:4].  [177°]. 
Formed  by  the  action  of  water  at  180°  on  the  sul- 
phonic  acid  C,H3lVIe(NH,).C,H,(OH)(NH,)S03H 
[1:3:4:6],  got  by  reducing  the  dye  from  diazotised 
o-toluidine  and  p-phenol  sulphonic  acid  (Wein- 
berg, B.  20,  3174).    Plates,  v.  si.  sol.  water. 

Ethyl  derivative 
C„H3Me(NH..).C,H,(0Et)(NH..).  [117-5°].  Formed 
in  hke  manner  from  C,3H;(OEt)(NH,),S03H, 
which  yields  HA'HCl  4aq  and  BaA',.  8aq. 

OXY-AMIEO-METHYL-QUINOLINE 
C„H,(0H)(NH,)MeN.     Formed    by  reducing 
nitro-(P)/.  l)-o'xy-(Pi/.  3)-methyl-quinoline  (Con- 
rad a.  Limpach,  B.  20,  950).    Prisms,  dec  im- 
posing at  225°  without  melting.— B'HCl  aq. 

OXY-AMIDO-NAPHTHALENE    v.  Amido- 

NAPHTUOL. 

(l,2,3)-Di-oxy-amido-naplithalene 

/C(OH):C(OH) 
^J^iC  I         ^    Di-oxy  naphthylamine 

\  N  :C(NH,) 
Obtained  by  reduction  of  nitro- (/8)-naphtho- 


OXY-DIAMIDO-Dini  EXYL. 
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qninojie  (Korn,  7?.  17,  000).  Reduces  coklAgNO,. 
Fe.jCI,;  fiivcs  a  blue-bliiek  pp. 

(2,2',l)-Di-oxy-amido-naplit]ialeno 
C(0H):CH.C.C(NK,):g(01I)      p        ^  . 

ducing  the  (a)-oxim  of  (2')-oxy-(/3)-nap1itho- 
quinone  with  SnCl._,  (Chiusius,  B.  23,  521). — 
B'HCl :  needles,  turning  bhic  in  air. 

Di-oxy-amido-naphthalene.  Got  by  I'educing 
ami(lo-(a)-naptlio(iuinono  ((irai'bc  a.  Ludwig,  A. 
154,  .'i20).  Tables,  v.  e.  sol.  water.  Blackens  in 
moist  air. 

Tri-oxy-amido-naphthalene 

*^"^^'<C(OH);G(OhY-  formed  by  reducing 
nitro-oxy-(a)-naphthoquinone  with  SuCl.,  (Kehr- 
mann,  B.  21,  1780;  J.  pr.  [2]  40,  170).  "  Mono- 
clinic  crystals.    Cold  cone.  HNO^  appears  to 

form  C,H,<^^Q^|j^-^^)  crystallising  in  red- 
dish yellow  needles.  Yields  a  tetra-acetyl  deriva- 
tive [145°]. 

OXY-AMIDO-NAPHTHALENE  SULPHONIC 
ACID  V.  AjiiDo-NAPUTnoL  suLPnoNic  acid. 

Oxy-di-amido-naphthalene  sulphonic  acid 
C,H,(NH,),(OH)(SO;,H)  [,r:4':l:4].  The  hydro- 
chloride B'HCl  is  formed  by  reducing  di- 
nitro-naphthol  sulphonic  acid  with  SnCl.,  and 
HCl  (Niet/.ki  a.  Ziibelcn,  B.  22,  455).  It  crystal- 
lises in  colourless  needles. 

0XY-7n-AMID0-NAPHTH0IC  ACID 
C,Jl5(0II){NIl,)C0  II.   Formed  by  reducing  the 
nitro-  acid  (Schmitt  a.  Burkard,  B.  20,  2700). 
Decomposes  above  200°. 

Acetyl  derivative  [185°]. 

Oxy-^j-amido-naphthoic  acid.  Got  by  redu- 
cing C„H,(SO,,II).N...C,„H,(OII)CO  II  with  tin  and 
HCl  (S.  a.  B.).    Decomposes  above  200°. 

Acetyl   derivative  [105°]. 

Oxy-amido-naphthoic  acid 
C,„H,(»)II)(NII,)(CO,H)  [1:4:2?].  [above  200°]. 
Formed  from  (a)-oxy-naphthoic  acid  by  combi- 
ning it  with  diazobcnzene  chloride  and  warming 
the  product  witli  SnCl.^  and  HCl  (Nietzki  a. 
Guitermann,  B.  20,  1275).  Crystalline  powder-, 
insol.  water.  Decomposes  above  230°  into  COj 
and  (o)-amido-(a)-naiilif hoi. 

OXY-AMIDO-(a)-NAPHTHOQinNONE 

C„II,<^^|j'^,i^j||j'^  .    Amido  -  najjhtlialic  acid. 

Formed  by  reduction  from  nitro-oxy-naph- 
thoquinone  (Diehl  a.  Merz,  B.  11,  1319)  and 
from  di-nitroso-di-oxy-naphthalene  (Kostanecki, 
B.  22,  1310).  Formed  also  by  oxidising  tri- 
oxy  -  amido  -  naphthalene  with  aqueous  FeClj 
(Kehrmann,  B.  21,  1781).  lied  prisms,  si.  sol. 
water.  Its  alkaline  solutions  are  blue. — BaA'^; 
violet  pp.  — AgA' :  grey  pp. 

Acetyl  derivative  C,„n,0..(OTI)(NIIAc). 
[220°].  Formed  from  C,„H,(OAc),(NHAc)  and 
KOHAq  (Kehrmann  a.  Weichardt,  /.  ^ir.  [2]  40, 
182).  Vellow  needles,  insol.  water. — KA':  blue- 
black  needles. 

n    ■      riTj/CO  C.NII,,  ^ 

Oxim  C^lKQ(^on)Ao\V  •  Greenish 
flocculent  p]!.  — B'HCl  :  yellow  needles. 

Acctijl  derivative  of  the  oxim 

P„/C6  C.NHAc      ^,11  1,  , 

^°"|\C(N0H).C.0H      •    <^oldcn   needles,  si. 

sol.  alcuhol.    Decomposes  at  190"- 200°. 


OXY-DIAMIDO  DIPI-IENYL  C,  n,.,N,0  i.e. 
[4:1]  C„H,(NH,).C„II,{N1I,)(01I)  [];l":2].'  [185'']. 
Formed  by  the  action  of  water  at  180°  on  the 
hydrochloride  of  its  sulphonic  acid,  which  is 
got  by  reducing  C„H,.N.,.C„H,(OH)SO,,H  with 
SnCl,  at  30°  (Weinberg,  B.  20,  3173  ;  Noelting  a. 
Werner,  B.  23,  325(;).  Plates,  si.  sol.  water.— 
IIA'H..SO^  :  insol.  water.  —  HA'IICl.— 
(HA'),H,PtCl,,5aq  :  si.  sol.  water. 

Ethyl  derivative 
C„II,(NH,).C,R,(NH,,)(OEt).     [135°].  Needles, 
si.  sol.  water. — HA'II.SO, :  prisms. 

Di  -  oxy  -  di  -  amido  -  diphenyl.  Di-ethyl- 
clcTzvdt'ivc 

[4:3:1]  C„H.,(NII,,)(OEt).C„H,(NI-I,)(OEt)  [1:4:3]. 
Di-cthory-bcnzidine.  [117°].  I'ormedfrom  [2:1] 
C,JI,(OEt)NH.NH.C„H,(OEt)  [1:2]  and  cone. 
HClAq  (Mohlau,  J.  pr.  [2]  19,  381).  Needles  or 
plates,  sol.  hot  water.— B"H.,Cl.,.-B"2HSnCl3.— 
B"H,PtCI„.— B"H,,SO^ :  needles,  sol.  hot  water. 

Di-oxy-di-amido-diphenyl 
[3:4:1]  C„II,(NH,)(OH).C,H.,(NH,)(OII)  [1:3:4]. 
[above  300°].  Formed  by  reducing  di-nitro-di- 
oxy-diiDhenyl  (Kunze,  B.  21,  3332;  Schiitz,  B.  21, 
3531).  Needles  or  plates.  Ac^O  yields  the  di- 
acetyl  derivative.  AcCl  forms  the  di-ethenyl 
derivative  [195°].— B"H,,C1,,:  needles.— B"H,SO^. 

Di-acetyl  derivative 
C,,H„(OH),,(NHAe),.     [210°].      Needles,  sol. 
alkalis,  insol.  acids. 

Tctra-accti/l  derivative  C,,.H(,Ac,N„0.,. 
[225'"].    White  needles  (K.). 

Di-oxy-tetra-amido-diphenyl 
C,H,(NHJo(OH).C,H,(NH,),(OH).  Formed  from 
tetra-nitro-di-oxy-dipheuyl  (Kunze).  Colourless 
needles  or  silvery  plates,  turning  blue  in  air.  AcCl 
converts  it  into  a  compound  Ci^HiiN^O^. — 
B"II,Cl,4aq.— B"H,,SO,,:  white  needles. 

Tetra-acetyl  derivative 
C,,H,(NHAc)j(OH).,.  [280°].   Got  by  boiling  tho 
hexa-acetyl  derivative  with  NaOHAq. 

He xa-acetyl  deri v a  live 
C,,H^(NHAc),(OAe),.   [300°].  Formed  from  tho 
base  and  boiling  Ac.^0. 

Tetra-oxy-di-amido-diphenyl 
C,H,(OH),,(NII,,).C,H,(OII),.NH,. 

Tctra-victhyl  derivative 
C,,H,(OMe)|(NH,),.  [210°].  Formed  by  molecular 
change  from  tetra-methoxy-hydrazobenzeno 
under  the  influence  of  acids  (Baessler,  B.  17, 
2128).  Silky  white  needles  ;  v.  sol.  chloroform, 
CSo,  hot  alcohol,  and  hot  benzene,  si.  sol.  water 
and  ligroin. — B'  H  .Cl., :  small  white,  easily 
soluble  needles.— B"H  ,Cl,,PtCl,  :  yellow  pp. 
The  di-acetyl  derivative  forms  white 
needles  [251°[,  sol.  hot  alcohol,  benzene, 
chloroform,  and  CS.^. 

Tetra-cthyl  derivative 
C|,H,(NH,),(OEl),.  [129°].  Formed,  in  liko 
manner,  from  the  hydrazo-  compound  got  by 
reducing  the  di-ethyl  ether  of  nitro-hydroquinono 
with  powdered  zinc  and  alcoholic  potasli 
(Nietzki,  B.  12,  39).  Leaflets.— B"H,C1,.— 
B"II  PtCl„ :  yellow  crystalline  pp. 

Tetra  -  oxy  -  tetra  -  amido  -  diphenyl.  Tetra- 
acetyl  derivative  C„II.(NHAp),(OH),. 
White  needles,  formed  by  reduction  of  tlie  cor- 
responding quinone  (C,,I'I(NHAc),OH),0.,  [208°] 
which  is  formed  by  oxidation  of  tri-acetyl-tri- 
amido-phenol  (Bamberger,  B.  10,  2  403). 
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OXY-AMIDO-PHENYL-ACETIC  ACID. 


a-OXY  -  0  -  AMIDO  -  PHENYL  -  ACETIC  ACID. 

Hydrindic  acid. 

Acetyl  derivative 
C„H,(NHAc).CH(OH).CO,I-I.     [142°].     Got  by 
reducing  acetyl-isatic  acid  with  sodium-amalgam 
in  presence  of  acetic  acid  (Suida,  B.  11,  580). 
Needles,  v.  sol.  water. 

Anhydride  v.  Di-oxindole. 

^-Oxy-a-amido-phenyl-acetic  acid.  Methyl 
derivative  CsH,(OMe).CH(NH,).CO,JI.  [225°]. 
Formed  from  anisic  aldehyde  by  successive  treat- 
ment with  HCy,  alcohohc  NH3,  and  HCl  (Tie- 
mann  a.  Kohler,  B.  14,  1979).  Needles  (from 
dilute  alcohol). — CuA'„ :  blue  amoriihous  pp. 

Di-oxy-a-amido-plieiiyl-acetic  acid.  Me thyl- 
ene  derivative  CHA:C„H3.CH{NHo).C0,H. 
[210°].  Formed  from  piperonal  by  successive 
treatment  with  HCy,  alcoholic  NH.„  and  HCl 
(Lorenz,  B.  14,  794).    Needles,  si.  sol.  water. 

OXY  -  AMIDO  -  PHENYL  -  ACEIDINE  v. 

CnRYSOPHENOL. 

OXY-AMIDO-DI-PHENYL-AMINE 

C,H5.NH.C„H,,{0H)(NH,,)  [1:3:4].  [135°].  Formed 
by  reducing  nitroso-oxy-di-phenyl-amine  (Kohler, 
B.  21,  910).    Plates,  v.  sol.  chloroform. 

OXY-AMIDO-PHENYL-CARBAMICETHEKS. 
Formed  from  the  nitre-  compounds  (Kohler, 
J.iw.  [2]  29,  2fi3). 

[4:3:l].C,H3(OEt)(NHj).NH.CO,Et.  [88°]. 
Small  needles.— B'HOl.    [156°].  Needles. 

[4:3:x:l]  C„H..(OEt)(NH„).,NHCO,Et.  Needles. 
— B'HCl.    [238°].    Six-sided  plates,  sol.  water. 

C,H(0Et)(NH„)3NHC0,Et.  Small  needles, 
rapidly  oxidising  in  air. — B'HCl.  [233°]. 
Needles. 

OXY-AMIDO-DI-PHENYL-METHANE  v. 

Amido-benzyl-phenol. 

Oxy-  di-amido-tri-phenyl-methane.  Mc  thy  I 

derivative  _  C„H,(0Me).GH(C,HjNHj)2. 
Formed  by  heating  anisic  aldehyde  with  aniline 
and  HClAq  (Mazzara  a.  Possetto,  O.  15,  57). 
Crystalline  crust  (containing  C,Hg)  melting  at 
65°. 

Di  -  oxy  -  tri  -  amido  -  tri  -  phenyl  -  methane. 

Di-methyl  derivative 

C„H,(NH,).CH(C,H3(NH,).0Me)„.  [183°].  Ob- 
tained by  reduction  of  the  di-methyl  derivative 
of  nitro  -  di  -  amido  -  di  -  oxy  -  tri  -  phenyl  -  methane 
(Fischer,  B.  15,  681).  Plates  or  tables.  Yields 
on  oxidation  'rosanidine,'  a  bluish-red  colouring 
matter  with  bkie  fluorescence. 

OXY  -  AMIDO  -  PHENYL  -  METHYL  -  PYR- 
AZOLE   C,„H„N30   i.e.  CAN<Cj°: WH,)^ 

Formed  by  reducing  the  nitro-  compound  (Knorr, 
A.  238,  189).    Bapidly  oxidised  by  air.— B'HCl. 

OXY-  DI-  AMIDO-PHENYL  -  METHYL  -  PYR- 
IMIDINE  C„H,,N,0.  [232°-240°].  Formed 
from  C„H3CH<JJ:gO^^I)^(.jj      nitration  and 

reduction  (Pinner,  B.  20,  2304).  Golden  needles, 
sol.  NaOHAq.— B"H,PtCl„.— B"H„I. :  prisms. 

OXY-DI-AMIDO-PHENYL-NAPHTHALENE. 

Ethyl  derivative 
[2:1:4]  C,„H,(OEt)(NH,).C,H,NH,,  [1:4].  [72°]. 
Formed  by  reducing  C,jHj.N...C|„H^OEt  in  alco- 
holic solution  with  SnCl;,and  HCl  (Weinberg, 
20,3177).    White  flakes.— B"HCl.—B"H;jSOj : 
b1.  sol.  water. 


OXY-AMIDO-PHENYL-PROPIONIC  ACID 

C,H3.CH(NH,).CH(0H).C0,H  [190°]  (P.). 
Formed  from  sodium  phenyl-glycidate  and  NH, 
(Plochl,  B.  16,  2822  ;  Erlenmeyer,  jun.,  B.  22, 
1482).    Decomposes  at  221°  (E.). 

a-Oxy-o-amido-phenyl-propionic  acid. 

.CH,.CH(OH) 

Anhydride  C^i\        \  .Oxyhydro- 

\nh.co 

carhostyril.  [198°].  Got  by  reducing  the  product 
of  the  nitration  of  a-oxy-phenyl-propionic  acid 
(Erlenmeyer  a.  Lipp,  A.  219, 229).  White  plates 
(from  alcohol).    Si.  sol.  ether,  v.  sol.  hot  water. 

a-Oxy-p-amido-phenyl-propionic  acid 
C,,H^(NH,).CH2.CH(0H).C0,H.  [189°].  Got 
by  reducing  the  nitrate  of  nitro-oxy-phenyl- 
propionic  acid  (Erlenmeyer  a.  Lipp,  A.  219,  227). 
Slender  needles  (containing  laq)  from  dilute 
(93  p.c.)  alcohol.  More  sol.  alcohol  or  ether 
than  tyrosine.  Keadily  soluble  in  alkalis  or 
acids.  Unlike  tyrosine,  its  solution  is  acid  and 
it  does  not  give  Piria's  reaction.  Boiled  with 
Hg(N03).,  it  forms  a  yellow  flocculentpp.,  which, 
on  adding  HNO,,  turns  red.  HA'HCl.  V.  sol. 
water  or  alcohol,  without  decomposition. 

jo-Oxy-a-amido-phenyl-propionic  acid  v. 
Tyrosine. 

ai3-Di-oxy-o-amido-phenyl-propionic  acid 

C,.H^(NH,).CH(OH).CH(0H).CO,H.  [218°].  Pro- 
duced in  the  reduction  of  o-nitro-cinnamic  acid 
by  tin  and  HClAq  (Morgan,  J.  1877,  788). 
Yellow  needles  (from  alcohol).  Its  solutions 
fluoresce  green. 

Di-oxy-amido-propionic  acid.  Anhydride 
of  the  methylene  derivative 

CH..,<^^CJI.,<^^       .      '  Ethylamidopipe- 

ronyl-c-carboxtjlic  anhydride.'    [235°].  Formed 

by  reducing  (CH,0JC,H2(N0J.CH:CH.C0^t  in 

alcoholic  solution  with  tin  and  gaseous  HCl 

(F.  M.  Perkin,  C.  J.  59,  159).    Crystalline  pp. 

OXY- AMIDO -PHENYL-PYRAZOLE  CARB- 

OXYLIC  ACID. 

77  7j     ■     ,•  TMT,i,/CO.CH.NHBz 

Benzoyl  derivative  isFtK^-^^^^^-^  , 

[185°-190°].  Formed  from  its  ether  and  NaOH 
(Wishcenus,  B.  24,  1261).  Yellowish  needles,  si. 
sol.  water. 

Ethyl  ether  EtA'.  [195°].  Formed  by 
boiling  the  phenyl-hydrazide  of  benzoyl-amido- 
oxalacetic  ether  with  HOAc.    Yellow  crystals. 

OXY-?«  -  AMIDO-PHENYL-  PYROTARTARIC 
ACID.    Anhydride  C,,I1^^^0^i.e. 

C,H,(NH.).CH<;q^*q°^)>.  Amidophenyl- 

paraconic  acid.  Formed  by  reducing  the 
corresponding  nitro-  compound  (Salomonson, 
B.  T.  C.  6,  18).— B'HCl:  prisms.— B',H,PtCls. 
The  isomeric  oxy-p-amido-phenyl-pyrotartario 
anhydride  yields  a  similar  hydrochloride. 

(B.  2)  -  OXY -p  -  AMIDO  -  {Py.  3)  -  PHENYL. 
C(OH):CH.C.CH:CH 
QUINOLINE  cH^CH.C.N  :C.C,H,NH,. 
[294°].  Formed  by  passing  oxygen  over  a  mix- 
ture of  (B.  2)-oxy-quinoline  hydrochloride, 
aniline  hydrochloride,  aniline,  and  platinised 
asbestos  at  220°  (Weidel  a.  Georgievitch,  M.  9, 
146).  Needles  (from  amyl  alcohol),  si.  sol. 
alcohol  and  ether.— B'HCl  -iaq.— B'.H.SO^  l^aq. 

Acetyl  derivative  C]^li^^Kc.J^-P.  Scales, 


OXY-AMIDO-QUINIZINE-OARBOXYLIC  ACID. 


ceo 


(P?/.  -1:1 :2)-Oxy-amido-phenyl-isoquinoline 

,C(NH.,):Crh 
C„H,,N.,0  i.e.  C,H  /         "  |     .  Amido-iso- 
\C(OH)  :N 

hcnzal-'plithalhnidine.  [c.  I'JO^].  Formed  l)y 
reduction  of  the  nitro- derivative  with  P  and  III 
(Gabriel,  B.  19,  S.'S.'J).  Fine  yellow  needles. 
V.  sol.  acetic  acid  and  hot  alcohol. 

DI-OXY-DI-AMIDO-DI-PHENYL  SUL- 
PHONE  C,,,H,,,N,SO,,  i.e.  SO,{C,,H.,(NHJOIi),. 
Formed  by  reducing  the  nitro-  compound  (Anna- 
Leim,  B.  7,  43G;  8,  1063).  Crystals  (from 
water).  Alcoholic  isoamyl  nitrite  forms  golden 
plates  of  C,.,n„N,SO,.  Salts.— B"H,C1.2aq.— 
B"H,,I.,  2a(i.  —  B"H.,SO,  2aii :  thick  prisms.  — 
C|.,H|„Me.,N„SO,H.,I,.  Forms  long  needles.— 
C,!;H,„Et.,N.,SO,H.i„":  needles. 

■  0XY-"DI-AMli)6  DIPHENYL  SULPHONIC 
ACID  [4:1]C,H,(NII,).C„H,(NH,)(0H)S0,H. 
[1:4:3:6].  Prepared  by  reducing  the  azo-  com- 
pound C,-H,,.N.,.CJ-I,(6ri)S0,Na  with  aqueous 
SuCl.  (Weinberg,  7i.  20,  3172;  Fcer  a.  Midler, 
C.  C.  1888, 1358).  Needles,  v.  sol.  water.— B'HCl : 
transparent  crystals. 

Ethyl  derivative 
C,iH,(Nli,).CJI,(NH,,)(OEt)SO,H.     Got  in  like 
manner.    Needles. — B'HCl  2aq  :  needles,  v.  sol. 
water. 

OXY-AMIDO-DIPHENYL  DISULPHONIC 
ACID  C,H,(NII,)(SO,H).C,Ji:,(OH)(SO,H). 
Formed  from  benzidine  disulphonic  acid  by  the 
diazo-  reaction  (Linipricht,  A.  201,  31.5).  Light- 
yellow  crystalline  mass,  v.  e.  sol.  water,  insol. 
ether.— i;aA"8aq  :  reddish-yellow  crystals. 

OXY  AMIDO-PHENYL-TOLYL  KETONE 
C,,H,,NO,.  i.e.  C,II,(NH.).CO.C,H,Me(OH)  or 
C,H,(011).C0.C,H,Me(NH,).  A  product  of  the 
action  of  water  at  270  '  on  commercial  rosaniline 
(Liebermann,  B.  10,  1927).  Small  colourless 
needles,  sol.  acids  and  alkalis. 

Di-bcmoyl  derivative.  [193°].  Needles. 

DI-OXY-AMIDO-PHTHALIC  ACID.  Methyl 
derivative  of  the  anhij dridc 

C,H(OMe)(OH)(CO,H)<§j^  [4:3:2:^],  Nor- 

incthylazooinanic  acid.  [175°].  Formed  by 
reducing  C„H(NO.)(OMe)(OH)(CHO)CO.,H  with 
cone.  SnCl,  and  HCl  (Elbel,  B.  19,  2307). 
Colourless  needles,  nearly  insol.  ether.  Yields 
an  acetyl  derivative  C,H3N0.,(0Me)(0Ac)  [198°], 
and  a  di-aoctyl  derivative  [105°]. 

Di-methtjl  derivative  of  the  anhy- 
dride V.  A  iiii<lo-hcmi2)ic  acid,  vol.  ii.  p.  672. 

DI  -  OXY  -  AMIDO  -  PHTHALIDE.  Di- 
viethyl  derivative  v.  Amido-Mncom's  (p. 
198)  and  .4iitirZo-i|'-MEcoNiN  (p.  199). 

a-0XY-i3-AMID0. PROPIONIC  ACID 
Cn.,(NH„).Cri(OH).C()„H.  Amido-lactic  acid. 
S.  1-5  at  20°.  Formed  from  CH,,C1.CH(0H).C0.,H 
and  cone.  NII.Aq  (MelikoEf,  C'.C.  1881,  354;  'B. 
13,  958,  1206  ;  Erlenmeyer,  B.  13,  1077).  Mono- 
clinic  prisms. — B'HCl  :  needles. 

OXY-AMIDO-ISOPROPYL-BENZOIC  ACID 
CMe,,(OH)C„n,(NH,,).CO,JI  [4:2:1].  [158°].  Got 
from  the  nitro-  acid  (Widman,  B.  19,  271). 
Prisms.  Yields  amido-propenyl-benzoic  acid 
on  boiling  with  HClAq. 

Acetyl  derivative  Tables. 

Exo-oxy-araido-isopropyl-benzoic  acid 
CMe,(OH)C,H,(NH,)(CO,H)  [4:3:1].     Does  not 


melt  below  270°  (Widman,  B.  10,  2571).  Its 
acetyl  derivative  is  not  melted  at  280°. 

OXY-AMIDO-PYRIDINE  C,H,N(OH)(NH,). 
[214°].  Got  by  reducing  oxy-comazine  (Krippen- 
doriT,  J.  pr.  [2]  32,  162).  Pyramids  (containing 
aq),  V.  e.  sol.  hot  water.— B'HCL— B',,H,,PtCls. 

Di-oxy-amido-pyridineNH<^Q-^j[^>C:NH 

or  N<^^|q^|;^^^C.NH,.  Ghitazine.  [c.  300°]. 

Formed  by  boiling  ;8-oxy-;8-amido-glutamic  other 
CO,Et.CH,.C(OH)(NH,,).CH,,.CONH,  with  aque- 
ous Na.,C03  (Stokes  a.  Von  Pechmann,  B.  19, 
2694;  20,  2655;  Am.  8,  375).  llectangular 
plates,  m.  sol.  hot  water,  almost  insol.  hot  alco- 
hol. Gives  a  deep-red  colour  with  FeCl^  turning 
dark  green  on  warming. 

lieactions.^l.  Hot  HClAq  yields  tri-oxy- 
pyridine.  —  2.  Bromine  in  excess  forms 
CBr3.C0.CBr,,.C0NH,  [c.  148°].— 3.  By  heating 
with  PCI5  (6  to  7  pts.)  it  is  converted  into  a 
mixture  of  tri-chloro-oxy-amido-pyridine  [282°] 
and  tetra-chloro-amido-pyridine  [212°],  together 
with  small  quantities  of  di-chloro-di-oxy-amido- 
pyridine  [242']  and  tri-chloro-amido-pyridino 
[158°].— 4.  Yields  nitro-glutazine  [170°-180°J 
and  crystalline  di-nitro-glutazine  on  treatment 
with  nitrous  acid  gas.  With  NaNO.^  and  acetic 
acid  there  is  formed  the  nitro-nitrosamine 
a,H,N„0,(NO,)(NO)  whence  NaC.H.N.O^  crys- 
tallising in  yellow  needles,  which  on  warming 
with  NaNO^  and  HOAc  yields  the  di-nitro- 
nitrosamine  salt  NaC^H.^N^O;,  a  scarlet  powder. 

Salts. — B  HCl  aq:  prisms,  v.  sol.  alcohol. — - 
AgA' :  i5lates. 

Acetyl  derivative  C,,N,H-AcO,,  [285°- 
290°].  Tables  ;  not  attacked  by  hydroxylamine. 
— NH,A'  aq. 

Di-benzoyl  derivative  CjN.^H,Bz„0.m 
[210°].    Brownish  plates,  insol.  water. 

DI-OXY-AMIDO-PYEIMIDINE  CARBOXY- 

Lie  ACID  NH<^^Q^j^^,jj  j>C.CO,H.  Formed 

by  reducing  the  nitro-  acid  (Behrend,  A.  240,  21). 
Not  affected  by  boiling  potassium  cyanate. — 
KA'  aq. 

Ethyl  ether  EtA'.  [260°]  (Kohler,  A. 
236,  32). 

OXY-AMIDO-PYROTARTARIC  ACID 

CPI,.C(OH)(CO..H).CH(NII,).CO.,H  or 
CH;,.C(NH,,)(Cd,H).CH(OH)(CO,H).  Amido- 
citramalic  acid.  S.  31  at  18°.  Formed  from 
oxycitraconic  acid  and  NH-jAq  at  100°  (Melikolf 
a.  Feldniann,  A.  253,  92).  Monoclinic  prisms. — ■ 
B'HCl :  prisms,  v.  sol.  water. 

DI-OXY-AMIDO-PYRROLE.  Benzoyl  de- 
rivative N<^jJ)lij;^£NHBz  •  [200-5°]. 
Got  by  heating  at  140°  the  jiroduct  of  the  action 
of  NaOEt  on  hi]ipuric  ether  (Iliigheimer,  B.  22, 
1957).  Plates  (from  JleOH),  v.  sol.  warm  water. 

OXY  -  AMIDO  -  QUINIZINE-CARBOXYLIC 
ACID  ?  C,„H,,NjO.,.  Anhydride  of  amido-oxal- 
acetic-aci(l-phc7iyl-hydrazidc.  Formed  by  warm- 
ing the  phenyl-hydrazide  of  amido-oxalacetic 
acid  (vol.  i.  p.  169)  with  cone.  H.SO^.  White 
glistening  plates.  Insol.  hot  water  and  ether, 
V.  si.  sol.  hot  alcohol.  Dissolves  in  alkalis  and 
in  cone.  H..SO  ,.  Reduces  Feb  ling's  solution  on 
gently  warming.    Mercuric  salts  are  reduced  in 
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the  cold  with  formation  of  a  deep  orange-red 
colouration  (Tafel,  B.  20,  240). 

(B.  4:1)-0XY-AMID0-QUIN0LINE 
TT  /rM^N/xTTT  MvT     •        CH:C(NH,) .C.CH:CH 
C,H,(OH)(NH,)N     i.e.     cH:CtOH)  .C.N  :CH- 

Formed  by  reduction  of  sulpho-benzene-azo-oxy- 
quinoline  (from  diazotised  sulphanilic  acid  and 
(jB.  4)-oxy-quinoline)  (Fischer  a.  Kenouf,  17, 
1643).  Crystalline  solid.  Very  oxidisable.  On 
oxidation  it  gives  quinoline-quinone.  Salts. — 
B"H,CL.— B"H,SOj :  sparingly  soluble  needles. 

(B.  2,  4)-Oxy-amido-quinoline 
C(OH):CH  .C.CH:CH     r>i,t  ■     i   i         i  ■ 
CH:C(NH,).C.  N  :CH-    Obtained  by  reducmg 

(-B.  4, 2)-nitro-oxy-quinoline  (Altschal,  B.  21, 
2255).  Needles  (containing  2aq)  becoming 
yellowish-green  on  drying  at  100'^.  Its  acetyl 
derivative  yields  at  235°  a  crystalline  ethenyl 
derivative. 

(B.  2,  l)-Oxy-a]Tiido-quinoline 
C(OH):C(NH,).C.CH:CH  o.     Q^t  bv  re- 

CH=CH  C.  N  :CH-  -■•  '^^ 

ducing  the  nitroso-  compound  with  SnCl,  and 
HCl  (Von  Kostanecki,  B.  24,  153).  Radiating 
needles. — B"H._,S0,2aq  :  needles. 

(P?/- 3)-Oxy-ainido-quinoline  v.  Auido-cabbo- 

STYKIL. 

Oxy-amido-quinoline  dihydride  v.  Amido- 

HYDROC.UIBOSTYKIL. 

OXY-AMIDO-QUINONE.    Acetyl  deriva- 

,.       C(NHAc):CH.C.O  ri-rno-, 

<it)e  ^l^j^j  -CHCO'  [l^*^  J-  Formed  from 
tetra-acetyl-di-amido-hydroquinone,  NaOHAq, 
and  FeClj  (Nietzki  a.  Schmidt,  B.  22,  1657). 
Golden  plates  (by  sublimation). 

Di-oxy-di-amido-quiaone  C„0.,(OH).(NH2)2 
[1:4:2:5:3:6].  Formed  from  tetra-oxy-di-amido- 
benzene  hydrochloride  by  atmospheric  oxidation 
in  presence  of  aqueous  NaOAc  (Nietzki,  B.  21, 
1850).  Eeddish-brown  needles.  Yields  a  crys- 
talline di-acetyl  derivative. 

OXY-AMIDO-SULPHOBENZOIC  ACID 
C,H,(0H)(NH,)(S03H).C0,H  [2:5:.t:1].  Ob- 
tained by  reducing  the  nitro-  acid  (Hiibner,  B. 
10,  1701).  Needles  (containing  aq).  An  iso- 
meric acid,  crystallising  in  needles  (containing 
3aq)  is  got  by  sulphonating  (2,  5,  l)-oxy-amido- 
'benzoic  acid.  It  yields  CaA'^  5aq  crystallising 
in  nodules. 

OXY-AMIDO-THYMOQUINONIMIDE  v.  vol. 
i.  p.  186. 

OXY-AMIDO-TOLUIC  ACID 

C,H,Me(OH)(NH,)CO,H  [1:2:5:3].  Formed  from 
o-cresotic  acid  by  combining  it  with  diazobenz- 
ene  and  reducing  the  azo-  compound  (Nietzki  a. 
Euppert,  B.  23,  3470).  Plates,  melting  above 
300°.    Yields  an  acetyl  derivative  [275°]. 

OXY-DI-AMIDO-DITOLYL.  Eihyl  dcri- 
vative  [l:3:4]C,H,Me(NH,).C,H2Me(6Et)(NH.,) 
[1:2:5:4].  [75°].  Formed  from  the  liydrazo"- 
derivative  and  H.SO,  (Noelting  a.  Werner,  B. 
23,  3264).    Needles  :  si.  sol.  water. 

OXY  -  ISOAMYL  -  AMINE  C,H,„(OH).NH,. 
(158°).  S.G.  ii  -9205.  Formed  from  amylene 
chlorhydrin  (chiefly  consisting  of  tri-methyl- 
ethylene  chlorhydrin)  and  NH^Aq  (Wurtz,  A. 
Suppl.  7,  89  ;  Eadziszewski  a.  Schramm,  B.  17, 
838).  Oil,  V.  sol.  water.  Alkaline  in  reaction. 
P-Ps  forms  some  terpene.— B'Ji.PtCls :  orange 
crystals. 


>C<o5^SEf^>CH.  [106°]. 


Di-oxy-di-isoamyl-amine  NH(C,H,„.0H)2. 
(250°).  S.G.  -950.  Accompanies  the  pre- 
ceding base.  Strongly  alkaline  syrup,  sol.  alco- 
hol and  ether. 

OXY-AMYL-ANTHRACENE 

^eH^<;^^^^Q  jj  ^^CjHj.  Amyl-hydroanthrone. 

[253°].  Formed  by  boiling  anthranol  with 
KOHAq,  and  isoamyl  iodide  (Hallgarten,  B.  21, 
2508).    Yellowish  crystals. 

DI-OXY-AMYL-BENZENE 
CHPr(0H).CH(0H).C„H,.   [82°].    Formed  from 
isobutyric  aldehyde,  benzoic  aldehyde,  and  alco- 
holic potash  (Fossek,  M.  5,  120).  Crystals. 

DI-OXY-DI-AMYL  KETONE  ANHYDRIDE 

CH.<CHEt:0>C<^SS>CH,    (209°  i.V.). 

S.  '26  at  15°.   Obtained  by  boiling  its  carboxylic 
acid  with  water  (Fittig,  A.  256,   141).  Oil. 
Yields  C,,H,„Br,0  [35°]. 
Carboxylic  acid 

"^^^^CHEt.O' 
Got  by  the  action  of  warm  NaOHAq  on  '  di- 
hexolactone,'  an  oil  formed  by  boiling  the  lact- 
one of  oxyhexoic  acid  with  alcoholic  NaOEt. 
Prisms.— NaA'.—CaA',.—BaA'2  (dried  at  100°). 
— AgA' :  white  flocculent  pp. 

OXY-AMYL-PHOSPHINIC  ACID  v.  Oxy- 

PENTANE  PHOSPHONIC  ACID. 

Di-oxy-di-isoamyl    hypophosphorous  acid 

(CjH„.CH(0H))2P0.0H.  [160°].  Formed  by 
heating  isovaleric  aldehyde  with  hypophosphor- 
ous  acid  in  a  current  of  COj  at  95°  (Ville,  Bl. 
[3]  2,  202  ;  C.  R.  109,  73).  Globular  masses  of 
slender  needles,  v.  si.  sol.  water.  Gives  off  PHj 
and  isovaleric  aldehyde  on  heating. — KA'  3aq. — 
BaA'.,  aq. — PbA'„  5aq  :  granules,  v.  si.  sol.  water. 

OXY -ISOAMYL- SUCCINIC  ACID.  Lact- 
one.    PrCH,.CH<;'^^Q'^Q-^)\.CH2.  Isohutyl 

paraconic  acid.  [124°].  Formed  by  reducing, 
with  sodium-amalgam,  the  isobutaconic  acid 

PrCH2.CH<;^<^°=j^^CH  [168°]  which  is  got 

by  the  action  of  boiling  water  on  brominated 
isobutylitaconic  acid.  Prepared  by  heating 
valeric  aldehyde  with  Ac„0  and  sodium  succinate 
at  110°  (Fittig,  A.  25o',  97;  256,  103).  Thin 
needles  (from  water).  Boiling  baryta-water 
yields  C,jH,jBa0j  whence  CyHi^AgP^. — CaA'2  2aq. 
— BaA'„  3aq. — Zn  A'o  liaq. — AgA'. 

Ethyl  ether  EtA'.    [17°].  (293°). 

OXY-ANGELIC  ACID.  Ethyl  derivative 
CH3.C(0Et):CMe.C0.^.  [133°].  Formed  by 
heating  chlorotiglic  acid  with  NaOEt  at  130°- 
160°  (Friedrich,  A.  219,  357).  Prisms. 

Oxy-angelic  acid 
CH,.CH:CH.CH(OH).CO.,H.    Formed  by  saponi- 
fying with  HClAq  the  product  of  the  union  of 
liquid  HCy  and  crotonic  aldehyde  (Lobry  de 
Bruyn,  Bl.  [2]  42,  159).— BaA'2 :  crystaUine. 

Oxy-angelic  lactones  v.  Angelico-lactones. 

OXY-ANTHRACENE  v.  Antheanol  and 
Anthrol. 

Di-oxy-anthracene  C|jH8(OH)2.  Chrysazol. 
Formed  by  fusing  anthracene  (a)-disul2Dhonio 
acid  with  KOH  (Liebermann,  B.  12, 185).  Yellow 
needles.  Gives  a  bluish-green  colouration  with 
FeClj  or  bromine. 

Acetyl  derivative  1184^}.  Needles. 


OXYANTIIRAQUINONES. 
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Di-oxy  anthracene  C|,n„(OII).,.  Flavol.  [c. 
270°J.  I'Viniioil  by  fusiut;  anthracene  (a)-disul- 
plionic  acid  with  KOH  at  a  high  temperature 
(Schiller,  B.  15,  1808).  Yellow  crystalline 
powder,  v.  sol.  alcohol  and  ether  with  blue 
fluorescence.  Its  alkaline  solution  exhibits  in- 
tense green  lluorosconcc. 

Acetyl  derivative  C^^Jfikc).,.  [255°]. 

Di-cthyl  ether  C,,H,(OEt),.  [229°]. 

(j8)-Di-oxy-anthracene 
C„H3(0H):C,n,:C,;H,(0H).  Bvfol.  Got  by 
fusing  anthracene  (/3)-disulphonic  acid  with 
KOH  (Lieberinann  a.  Boeck,  B.  11,  1G15). 
Needles,  v.  sol.  alcohol  with  blue  fluorescence. 
Its  alkaline  solution  is  yellow. 

Di-acetyl  derivative  [198°].  Colourless 
leaflets.    Yields  anthrarufin  on  oxidation. 

Di-bcnzoyl  derivative  [203°].  Needles. 

Isomerides    v.    CxjiNTiiUANOL     and  Oxy- 

ANTIIKANllL. 

wi-OXY-ANTHRACOUMAEIN    C„II,0,  i.e. 
CII.CU.O 

PTT/-C.C.C  :CII  .  [325°].  Formed 
^•"'VCO.C  .  CH:C(OH) 

from  s-di-oxy-ben/.oic  acid,  cinnamic  acid,  and 
n,SOj  at  00°  (Von  Kostanecki,  B.  20,  3112). 
Yellow  needles,  sol.  HOAc. 

Acetyl  derivative  [255°].  Needles. 

Di-oxy-anthracoumarin 

cri.co.o 

PTT^C  .0  .0  :C(OPI).  Styrogallol.  Formed 
^«"^\CO.C  .CH:C(OH) 

by  heating  a  mixture  of  cinnamic  acid,  gallic 
acid,  and  H.,SO.,  (Jacobscn  a.  Julius,  B.  20,  2588 ; 
Von  Kostanecki,  B.  20,  3143).  Minute  yellow 
needles  (from  alcohol),  not  melted  at  350°. 

Di-acetyl  derivative  [200°].  Needles. 

(a)-OXY-ANTHRANOL 

C„n^<^^|^jj^>C,H30H.    [202°-20G°].  Formed 

by  boiling  oxy-anthraquinone  (1  pt.),  zinc-dust 
(2  pts.),  and  NH,,Aq  (8  pts.)  with  water  (5  pts.) 
(Liebermann  a.  Simon,  A.  212,  28).  Slender 
needles  (from  dilute  alcohol).  Yields  a  di-acetyl 
derivative  [155°]. 

Oxy-anthranol  dihydride 

C„H,<^j{|Qjj^>C,H30H.  [99°].  Got  by  boil- 
ing quinizarin  with  HIAq  (Liebermann  a.  Giesel, 
A.  212,  15).  Plates  (from  alcohol).  Its  solu- 
tions fluoresce  greenish-yello'v.  Yields  o-oxy- 
anthraquinone  on  oxidation.  FeCl,  colours  its 
alcoholic  solution  green.  Ethylamino  forms 
C,,lI,„(On)(NHEt)  [172°].— KC,',H,,0.,:  yellow 
needles.— Ba(C,JI,,0.,)..     (dried     at  icio").— 

rbC,,H,„0,- 

Acetyl  derivative  C,JlifAcO...  [138°]. 

(.l.)-Oxy-anthraiiol  C„H,</^|[^][^|>C„Hj  v. 

OXANTHEANOL. 

Di-oxy-anthranol  C,H,<^^|^^'^C„n,(OH). 

Deo.ryaliiarin.  Prepared  by  reducing  an  am- 
rioniacal  solution  of  alizarin  with  zinc-dust 
(Rfimer,  B.  14,  1259).  Yellow  crystals,  si.  sol. 
water.  In  solution  it  is  slowly  oxidised  in  the 
air  to  alizarin.  The  alkaline  solution  is  greenish- 
yellow. 

Tr i-acetyl  derivative  [188°].  Needles. 
Exhibits  blue  fluorescence  in  solution. 


Di-oxy-anthranol 
C„H,(OH)<J,'}J*^^)>C,H,(OH).  Dcoxyisoan. 

thraflavic  acid.     [above  330°].    Got  in  like 
manner   from  isoanthrallavic  acid  (Bomer  a. 
Schwarzer,  B.  15,  1040).    Golden  needles.  Its 
alkaline  solution  fluoresces  greenish-blue. 
Di-acetyl  derivative 

C,N,(OAc)<^g  >CJl3(0Ac).    [173°],  While 

needles,  insol.  alkalis. 
Di-oxy-anthranol 

C„H,(OH)<g^^^^>C,H,(On).      Formed  by 

heating  anthratlavic  acid  with  HOAc  and  tin, 
and  slowly  adding  HClAq  (Liebermann,  B.  21, 
445).  Needles.  Yields  a  tri-acetyl  derivative 
[105°]  which  fluoresces  blue  in  alcoholic  solution. 
Tri-oxy-anthranol 

C,H,(OH)<^jJ'")>C,H,(On),.      Formed  in 

like  manner  from  flavopurpurin  (L.).  Yellow 
needles.  Its  alkaline  solution  exhibits  greenish 
fluorescence.  It  yields  a  tetra-acetyl  derivative 
[105°]. 

Tri-oxy-anthranol  C„H^<;^|^^'>GJI(0II)3. 

'  AntliragalaiithranoV  Formed  in  like  manner 
from  anthragallol  (L.).  Yellowish  needles. 
Yields  a  tetra-acetyl  derivative  [205°]. 

Tri-oxy-anthranol.  Tetra-acetyl  deriva- 
tive   C,H,<^;g^^j>C„H,(0Ac),.  [219°]. 

Formed  by  boiling  liystazarin  (Ipt.)  with  NaOAc 
(I5  pts.),  Ac.O  (12  pts.),  and  zinc-dust  (3  pts.) 
(Schoeller,  B.  22,  083).  Colourless  crystals  (from 
alcohol). 

Tri-oxy-anthranol.  Tetra-acetyl  dcritJa- 

<i-«cCJl,(OAc)<^||]^^|>C,H,(OAc).  Two  i.so- 

meric  compounds  of  this  constitution  [274°]  and 
[c.  240°]  are  formed  from  anthraflavic  acid, 
NaOAc,  Ac..,0,  and  zinc-dust  (L.). 

Tri-oxy-anthranol  C|,H,;(OH)  |.  '  Anthrapur- 
pumnthj  aiioL'  Formed  by  reduction  of  anthra- 
purpurin  with  HOAc,  tin,  and  IlClAq  (Lieber- 
mann, /J.  21,443).  Minute  leather-yellow  needles, 
Yielils  a  tctra-acefyl  derivative  [107°]. 

Tetra-oxy-anthranol 

CJI,<^|q[||>C,H(0H),.  Tri-oxy-oxanthranol. 

Formed  by  atmosijheric  oxidation  of  an  alkaline 
solution  of  '  anthragalanthranol  '  (L.).  Violet 
crystals.  The  penta-acefyl  derivative  [203°J  is 
formed  by  reducing  anthragallol  with  NaOAc, 
Ac.jO,  and  zinc-dust  (Liebermann,  B.  21,  1172). 
Tetra-oxy-anthranol.    Benta-acetyl  dc- 

riva  tive  C,H,(0Ac)<;;^|q^^|>C,H.,(0Ac),. 

[240°].  Formed  from  flavopurpurin, HOAc,  Ac.p, 
and  zinc-dust.  When  the  operation  is  protracted 
the  tetra-acetyl  derivative  [250°-200°J  is  the  chief 
product. 

Hexa-oxy-anthranol.  Ilepta-acetyl  de- 
rivative C|  ,H,,(OAc)-.  Obtained  from  rufigallol 
(L.).  Yellowish  crystals,  sol.  alcohol,  with  blue 
fluorescence. 

OXYANTHKAQUINONES.  Oxyanthraquin- 
ones  having  two  hydroxyls  in  the  position 
occupied  by  them  in  alizarin  possess  tinctorial 
properties  (Liebermann  a.  Wense,  B.  20,  802). 
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Erytliro  -  oxyanthraquinone    C,,Hij03  i.e. 

CA<^O.C:cS?^ci-    Mol.w.224.  [191°]. 

Formation. — 1.  By  fusing  o  -  bromo  -  anthra- 
quinone  with  KOH  at  150°  (Pechmann,  B.  12, 
2127). — 2.  Together  with  its  isomeride  by  heat- 
ing phenol  with  phthalic  anhydride  and  H.^SO^ 
(Baeyer  a.  Caro,  B.  7,  968).— 3.  By  the  action  of 
nitrous  acid  on  o-amido-anthraquinone  (Roemer, 
B.  15,  1793). — 4.  By  passing  nitrous  acid  gas 
into  an  alcoholic  solution  of  di-amido-anthra- 
quinone  or  (/5)-oxy-amido-anthraquinone  (Von 
Perger,  J.  pr.  [2]  18,  148).— 5.  Together  with 
three  isomeric  di-oxy-anthraquinones,  by  heat- 
ing a  mixture  of  benzoic  acid  (120  grms.)  and 
?)i-oxy-benzoic  acid  (60  grms.)  with  1200  grms. 
of  H„S04  and  120  grms.  of  water  for  10  hours  at 
180°l200°  (Liebermann  a.  Kostanecld,  B.  19, 
329). — 6.  By  oxidation  of  oxy-anthranol  di- 
hydride  (Liebermann,  A.  212,  20). 

Properties. — Orange  feathery  needles  (from 
alcohol),  insol.  water,  sol.  ether  and  benzene. 
Yields  alizarin  on  fusion  with  KOH.  Insol.  cold 
baryta-water,  but  boiling  baryta  yields  a  violet 
Bait.  Insol.  NH.,Aq,  sol.  HOAc.  Its  ethereal 
solution  shaken  with  baryta-water  forms  a  violet 
pp.,  while  the  isomeric  oxyanthraquinone  gives 
a  red  solution.  KOHAq  dissolves  it  with  dilli- 
culty,  forming  a  brown  solution.  May  be  sub- 
limed at  140°  in  a  current  of  gas. 

Acetyl  derivative  C,^H,Ac03[176°-179°]. 

Oxy-anthraquinone  C,H,<^°;g;^|;^>^H) 
[302°]. 

Formation.  —  1.  A  by-product  in  the  pre- 
paration of  alizarin  by  fusing  anthraquinone 
sulphonic  acid  with  KOH  or  NaOH  (Liebermann, 
B.  4,  108 ;  5,  868 ;  A.  160,  141 ;  Simon,  B.  14, 
464). _  Occurs  also  in  the  product  of  the  dry  dis- 
tillation of  sodium  anthraquinone  sulphonate 
(A.  G.  a.  W.  H.  Perldn,  C.  J.  47,  680).— 2.  Ob- 
tained also  from  m-bromo-anthraquinone  by 
careful  potash  fusion  (Graebe  a.  Liebermann,^. 
212,  25;  Suppl.  7,  290).— 3.  By  the  action  of 
nitrous  acid  on  «j-amido-anthraquinone. 

Properties. — Yellow  needles  (by  sublimation). 
Eeadily  soluble  in  excess  of  baryta-water.  Its 
alkaline  solution  is  reddish-brown.  Potash- 
fusion  yields  alizarin.  HIAq  reduces  it  to  an- 
throl  and  anthracene  hexahydride.  Sol.  NH,|Aq, 
forming  a  reddish-yellow  liquid.— Ba(CuHjba)2. 
— Ba(C,4H,0,)2  aq. 

Acetyl  derivative  [158°].  Small  needles. 
Formed  by  acetylation  and  also  by  oxidation  of 
the  acetyl  derivative  of  anthrol. 

Ethyl  ether  0, ,H,0,(0Et).  [135°].  Sol. 
alcohol.  Very  diflicult  to  saponify  (Liebermann 
a.  Hagen,  B.  15,  1798). 

Di-oxy-anthraquinone 
p  „  /C0.C.C(0H):C(0H)      .,.  . 

240.  [290°]'.  S.  -034  at  100°  (Plessy  a.  Schutz- 
enberger,  C.  R.  43,  167).  Occurs  in  madder, 
the  root  of  Rubia  tinctoria,  which  contains  its 
glucoside  Cj^H.^O,,,  (ruberythric  acid),  and  the 
glucosides  of  purpurin,  purpurin  carboxylie  acid, 
purpuroxanthin,  and  purpuroxanthin  carboxylie 
acid  (Eobiquet  a.  Colin,  A.  Ch.  [2]  34,  225; 
Eunge,  J.  pr.  5,  362 ;  Schunck,  A.  66,  174,  201  • 
81,  336 ;  87,  344  ;  P.  M.  [4]  5,  410,  495  ;  12,  20o' 
270  I  /.  jpr.  59,  465  ;  Eochleder,  A.  80,  321 ;  82,' 


205  ;  Debus,  A.  G6.  351  ;  Wolff  a.  Strecker,  A. 
75,  1 ;  Wartha,  B.  3,  545,  673 ;  Willigk,  A.  82, 
339 ;  Eosenstiehl,  A.  Ch.  [5]  18,  235  ;  C.  R. 
88, 1194  ;  Wurtz,  G.  R.  96,  465  ;  Liebermann,  B. 
20,  2241  ;  Bergami,  B.  20,  2247). 

Formation. — 1.  By  fusing  di-bromo -anthra- 
quinone with  potash  (Graebe  a.  Liebermann,  Bl- 
[2]  11,  516 ;  A.  Suppl.  7,  300).— 2.  By  fusing 
anthraquinone  sulphonic  acid  with  potash  (Per- 
kin,  G.  J.  23,  133 ;  B.  9,  281).  The  yield  may 
be  improved  by  addition  of  KCIO3. — 3.  By  heat- 
ing pyrocatechin  with  phthalic  anhydride  and 
HjSOj  at  140°  (Baeyer  a.  Caro,  B.  7,  972). 

Purification. — 1.  By  repeated  solution  in 
NaOHAq  and  ppn.  by  CO^;  the  pp.  being  de- 
composed by  HCl  (Liebermann  a.  Troschke,  B. 
8,  379). —  2.  Crude  commercial  alizarin,  a  mix- 
ture of  alizarin,  flavo-purpurin,  and  isopur- 
purin,  is  fractionally  sublimed  when  the  alizarin 
comes  over  from  100°  to  160°,  and  a  mixture  of 
flavo-purpurin  and  isoparpurin  from  160°  to 
170°  ;  the  crystals  of  these  two  bodies  can  be 
distinguished  in  the  sublimate  with  a  microscope 
and  can  be  separated  by  means  of  benzene,  in 
which  isopurpurin  is  only  slij^tly  soluble,  but 
the  flavo-purpurin  very  soluble  (Schunck  a. 
Eomer,  B.  13,  41). 

Properties.  — Bed  trimetrio  needles,  v.  sol. 
alcohol  and  ether.  Sometimes  crystallises  in 
golden  scales  (containing  2aq  (Schunck).  Its 
solutions  in  alkalis  and  alkaline  carbonates  are 
purple.  BaClj  and  CaCL  give  purple  pps.  in 
these  solutions.  Alumina  decolourises  its  alco- 
holic solution  forming  a  red  lake.  Salts  of  Mg, 
Fe,  Cu,  and  Ag  give  purple  pps.  in  the  am- 
moniacal  solution. 

Reactions. — 1.  Yields  phthalic  acid  on  oxida- 
tion with  HNO.,. — 2.  Distillation  with  zinc-dust 
yields  anthracene  (G.  a.  L.). — 3.  Zinc-dust  and 
ammonia  reduce  it  to  di-oxy-anthranol. — 4. 
Aqueous  ammonia  at  200°  gives  oxy-amido- 
anthraquinone,  di-amido-anthraquinone,  and 
other  bodies  (Von  Perger,  J.pr.  [2]  18,  129). 

Salts.— CaA"aq.—BaA"aq  (dried  at  100°). 
— PbA" :  violet-brown  pp. 

Di-acetyl  derivative  [160°]  (P.);  [179°- 
183°]  (Baeyer,  B.  9, 1232).  Pale-yellow  crystals 
(Perkin,  C.  J.  26,  21). 

Methyl  ether  CnH,.0,(OH)(OMe).  From 
alizarin,  KOH,  and  Mel  (S'chunck,  C.  N.  27, 
171). 

Di-ethyl  ether  C„'ELfi.,{OEi).,.  Got  by 
heating  alizarin  with  KEtSO^  and  KOH  at  170° 
(Habermann,  M.  5,  228).  Needles. 

Bromo-alizarin  v.  vol.  i.  p.  599. 

Chloro-alizarin  v.  vol.  ii.  p.  102. 

Nitro-alizarin  v.  Niteo-di-oxy-antheaqdin- 


ONE. 

Amido-alizarin 


V.  Dl-OXY-AUIDO-ANTHEA- 


QUIXONE. 

Alizarin  blue.    CjjH^NOj  i.e. 

^CO.G  C.CH:CH 

^«^^4\C0.C.C(0H):C(0H).C.N=CH- 


[270°]. 


Formed  by  heating  (|8)-nitro-alizarin  (1  pt.)  with 
glycerin  (li  pts.)  and  H.SOj  (5  pts.)  at  107°-200° 
(Prudhomme,  Bl.  [2]  2"8,  62  ;  Auerbach,  C.  J. 
35,  799;  Graebe,  A.  201,  333;  B.  12,  1410). 
Brown  needles.  Alkalis  form  a  blue  solution, 
but  excess  of  alkali  throws  it  down  again. 
Dyes  chromium  acetate  mordant  blue.  Yields 
C„H,N02(OH)NH2  [255°].    Gives  anthraquinol- 
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ine  when  distilled  with  zinc-dust. — L'HCl. — 
B'HOAc— B'(;,H,(NO,,).,OH.  [24.3°].— 
BajOC,|H,NOj  iaq  :  greenish-blue  pp. 

' Di-acctyl'derivativc  C,jH,Ac.p^.  [225°J. 

Di-bcnzoyl  derivative  [244°]. 

Alizarin-blue  S  C„H„NO,(SO,Na),.  Pre- 
pared by  dissolving  alizarin-blue  in  a  cold  con- 
centrated solution  of  NaHSOj  (Brunck  a.  Graebe, 
B.  15, 1783).  Reddish-brown  crystalline  powder. 
V.  sol.  water,  si.  sol.  95  p.c.  of  alcohol.  At  G0° 
it  begins  to  decompose  into  its  constituents. 

Isoalizarin  occurs  in  madder  that  has  been 
heated  with  IIClAq  or  dilute  H.SO,  (Rochleder, 

B.  .3,  202).  Its  alkaline  solutions  are  blood-red, 
and  it  forms  a  red  solution  with  baryta-water. 
It  does  not  dye  mordants. 

p-Di-oxy-anthraquinone 

^«^i^Co'c'c(OH)'cH"  Qitinizarin.  [195°]. 
Formed  by  heating  hydroquinone  or  p-chloro- 
phenol  with  H.,SO,  and  phthalic  anhydride  at 
140'  (Grimm,  B.  0,  506).  Bed  needles  (from 
alcohol).  Its  alkaline  solutions  are  blue.  Yields 
anthracene  on  distillation  with  zinc-dust.  Its 
ethereal  solution  shows  greenish-yellow  fluor-  j 
escence.  Baryta  gives  a  bluish-violet  lake.  O.xi-  ] 
dised  by  Mud,  and  H,,SO,  at  140°  to  purpurin 
(Baeyer  a.  Caro,  B.  8,  152). 

Reactions. —  1.  HI  (S.G.  1'7)  and  a  little  red 

P  give  a  dihydrido,  CJl/  \  >C,H.,(OH)„ 
\C(OH)'^ 

which  forms  golden  plates  or  needles  (from  alco- 
hol). It  forms  with  NaOH  a  yellow  solution,  ' 
turned  blue  by  air.  SnCl.,  and  HCl  also  reduce 
quinizarin  to  this  dihydride  (Licbermann,  A. 
212,  11).  — 2.  A  longer  treatment  with  HI  forms 
hydrocpiinizarol,  C|.|H|.p,,.  It  forms  orange 
needles  (from  alcohol).    This  body  is  probably 

C,  H,<;^|^i°^)>CJI,(0H),.-3.  Cone.  HI  (S.G.  ! 

I'O)  and  red  P  after  an  hour's  boiling  reduce 
quinizarin  to  oxy-anthranol  dihydride  {q.  v.). 

Di-acetyl  derivative  [200°].  Prisms. 

Ethyl  ether  C|,H,02(0H)(0Et).  [151°]. 

Di-cthyl  ether  C,,H„0,(OEt),.  [177°]. 
Yellow  needles  (Liebermann,  B.  21,  11G8). 

Hj-Di-oxy-anthraquinone 

.CO.('.C(OH):('H  D  . 

^^^^CO.C.CH  ^C(OH)-  Purpuroxanihin. 
Xanthopurpurin.  [2()5°].  Occurs,  together 
with  its  carboxylic  acid,  in  madder  (Schiitzen- 
berger,  Bl.  4,  12).  May  be  got  by  reducing  pur- 
purin with  HIAq  or  with  SnCU  and  NaOH. 
Formed  also  by  dissolving  P  in  a  hot  alkaline 
solution  of  purpurin  (Roscnstiehl,  O.  R.  79, 
704)  ;  by  the  action  of  nitrous  acid  on  pnrpur- 
amide  (di-oxy-amido-anthraquinone)  (Lieber- 
mann a.  Fischer,  B.  8,  974) ;  and,  together  with 
anthrachrysone,  by  heating  a  mixture  of  s-di- 
oxy-benzoic  acid  (1  pt.),  benzoic  acid  (5  pts.),  ' 
and  H,SO,  at  105°-110°  (Noah,  B.  19,  332). 

Properties. — Yellow  needles,  sol.  alcohol, 
HOAc,  and  benzene,  insol.  water.  l\Iay  be  sub- 
limed. Its  alkaline  solution  is  red.  Its  barium 
salt  is  easily  soluble.  Gives  purpurin  on  fusion 
with  KOH.  Nitric  acid  oxidises  it  to  phthalic 
acid.  Reduced  by  HI  and  P  to  a  dihydride, 
which  dyes  alumina  mordants  like  quercitron 
(Rosenstiehl,  A.  Ch.  [5]  18,  224  ;  C.  R.  79,  764). 
Yields  anthracene  on  distillation  with  zinc-dust. 
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NH,,Aq  at  150°  yields  brown  needles  of 
C,,H„0,(OH)(NII,)  ('inebormanp,  A.  183,  217). 

Acetyl  derivative  C,,B.„0.,{OXc)^.  [184°]. 

Di-methyl  ether.  [180°]'  (Plath,  "^B.  9, 
1204). 

Di-cthyl  ether  C, ,II„0,(OEt),,.  [170°]. 

{B.  1,  4')-Di-oxy-anthraquinone 

CH:CH  C.CO.('.C(OH):Cli         ,  „  , 

CH:C(OH).C.CO.C.CH^CH-  Anthrariifm. 
[280°].  Formed  in  small  quantity  (2g.),  to- 
gether with  anthraflavic  acid  (30  g.)  and  vi- 
'  benzdioxyanthraquinone  '  (5g.),  by  the  action 
of  H.SOj  on  5H-oxy-benzoic  acid  (100  g.) 
(Schunck  a.  Romer,  B.  11, 1176, 1616).  Formed 
also  by  potash-fusion  from  anthraquinono  (p)- 
disulphonic  acid  (Licbermann  a.  Behnst,  B.  12, 
1287),  and  by  the  action  of  nitrous  acid  on  the 
di-amido-anthraquinone.  Obtained  by  reduction 
of  di-nitro-anlhraquinone  [above  300°]  (Romer, 

B.  16,  309). 

Properties. — Yellow  tables,  insol.  water,  si. 
sol.  alcohol,  HOAc,  ether,  and  CSo,  v.  sol.  benz- 
ene. Forms  oxyanthrarutin  on  fusion  with 
KOH.  Almost  insol.  baryta-water,  Na.,CO.„  and 
NHjAq,  sol.  KOHAq.  Its  solution  in  ILSO.,  is 
cherry  red  with  scarlet  fluorescence.  Its  Ca  and 
Ba  salts  are  crimson  and  insoluble. 

Acetyl  derivative  C,tHfi,,{OAc).,.  [244°]. 
Got  by  oxidising  (j8)-di-oxy-anthracene  with  CvO^ 
in  HOAc.    Yellow  needles. 

Di-oxy-anthraquinone  C,,H^O|.  Anthraflavic 
acid,  [above  330"'].  S.  (95  p.c.  alcohol)  1'18  at 
10°  (Rosenstiehl,  Bl.  [2]  29,  401,  434).  A  by- 
product in  the  preparation  of  alizarin,  being 
formed  by  fusing  anthraquinone  (a)-disulphonic 
acid  with  KOH  (Schunck,  B.  4,  360 ;  8,  1628  ;  9, 
379,  679  ;  Perkin,  C.  J.  24,  1109  ;  26,  19  ;  29, 
851).  Formed  also  from  «i-oxy-benzoic  acid 
and  H^SO,,  (v.  supra).  Radiating  yellow  needles 
(from  alcohol),  insol.  ether  and  benzene,  si.  sol. 
HOAc.  Its  solution  in  II.SO,  is  yellow.  Its 
solution  in  alkalis  is  yellowish-red.  Its  Ba  and 
Ca  salts  are  si.  sol.  water.  It  does  not  dye  mor- 
danted cotton.  Potash-fusion  forms  fiavopur- 
purin.  Distillation  with  zinc-dust  forms  anthra- 
cene.   Boiling  with  zinc-dust  and  NH.jAq  forms 

C,  ^H,„0„  whence  CnH;(0Ac)3  [165°]  (Lieber- 
mann, B.  21,  445). 

Salts.— Na,,"  5aq  :  si.  sol.  water. — BaA"a.-aq: 
reddish-brown  needles. 

Di-acetyl  derivative  C,,H(;0,(OAc)„. 
[229°]. 

Di-bcnzoyl  derivative  C|,ri60„(0Bz).,. 
[275°]. 

Di-mcthyl  ether  C„H,,0,(OMe)„.  [248°]. 

Di-cthyl  ether  [232°].    Yellow  needles. 

Di-oxy-anthraquinone  Ci  iH^Oj.  [above  330°]. 
Isoanthraflavic  acid.  Occurs  in  crude  commer- 
cial alizarin,  being  formed  by  fusing  anthra- 
quinone (^)-disulphonic  acid  with  potash 
(Schunck  a.  Romer,  B.  9,379  ;  15,  1041 ;  Perkin, 
C.  J.  29,  851).  Y'ellow  needles  (containing  aq), 
almost  insol.  benzene  and  ether,  si.  sol.  HOAc 
and  alcohol.  It  dissolves  in  cold  baryta-water 
and  in  KOHAq  with  dark-red  colour.  Does  not 
possess  tinctorial  properties.  Its  solution  in 
H.SOj  is  red.  Yields  anthnipurpurin  on  fusion 
with  KOH. — BaA"a-aq  :  red  needles,  v.  sol.  Aq. 

Di-acetyl  derivative  [c.  105°].  Crystals. 

Di-ethijl  ether  [194°].    Yellow  needles. 
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{B.  1, 1'  or  3')-Di-oxy-autliraquinone 

C,B.,{OK):G.fi./.GJi,flE..  Chrysazin.  [192°]. 
Formed  by  eliminating  amidogen  from  di-oxy- 
tetra-amido-anthraquinone  (hydrochrysamide) 
(Liebermann  a.  Giesel,  B.  8,  1643;  9,  329;  A. 
183,  184).  Formed  also  by  fusing  anthraquinone 
X-disulphonic  acid  with  potash  (Liebermann  a. 
Dehnst,  B.  1'2, 1287).  Golden  laminaj  or  reddish- 
brown  needles ;  m.  sol.  alcohol  and  HO  Ac. 
Insol.  cold  NH^Aq  and  NajCO^Aq.  Its  solution 
in  KOHAq  is  yellowish-red,  and  that  in  H^SO^ 
is  red.  Potash-fusion  yields  oxychrysazin,  and 
0-  and  ni-  oxy-benzoic  acid.  Yields  anthracene 
when  distilled  with  red-hot  zinc-dust.  Baryta- 
and  lime-  water  give  red  pps.  Does  not  dye  mor- 
danted cotton. 

Di-acetyl  derivative  [232°].  Prepared 
by  oxidising  di-acetyl-chrysazol  C,4H5(OAc)2  with 
CrOj  (Liebermann,  B.  12,  186). 

Di-oxy-anthraquinone  C|4H„04.  Isochrys- 
azin.  [175°-180°].  Formed,  together  with  m- 
'  benzdioxyanthraquinone,'  by  the  action  of 
nitrous  acid  and  alcohol  on  the  dye  C^3H|,N303 
got  from  o-di-nitro-anthraquinone  and  H^SO^ 
(Lifschiitz,  B.  17,  897).  Deep-red  needles  (from 
alcohol) ;  readily  sublimed.  Its  solutions  in 
NH.,Aq  and  KOHAq  are  violet-red  ;  that  in 
H2SO4  is  reddish-yellow.  Its  Ba  salt  is  insoluble. 
It  does  not  dye  mordants. 

Di-acetyl  derivative  [160°-165°]. 
Needles. 

Di-oxy-anthraquinone  Cj^HjO,.  'm-Bemdi- 
oxyanthraquinone.'  [293°].  A  product  of  the 
action  of  HoSOj  on  m-oxy-benzoic  acid  (Schunck 
a.  Eomer,  B.  11,  969).  Formed  also  as  above. 
Yellow  needles,  insol.  water  and  CS^,  sol.  alcohol, 
HOAc,  ether,  and  benzene.  Its  alkaline  solu- 
tion is  yellow.  Gives  purpurin  by  potash-fusion. 
Its  solution  in  H^SO^  is  brownish-yellow.  When 
freshly  ppd.  it  dissolves  in  hot  baryta- water,  and 
on  cooling  the  Ba  salt  separates  in  red  needles, 
which,  after  drying,  are  insoluble.  Has  no  tinc- 
torial power. 

Di-acetyl  derivative  [199°].  Needles. 

Di-oxy-anthraquinone  CnHjO,.  Frangidic 
acid.  [254°].  Obtained,  together  with  glucose, 
by  hydrolysing  frangulin  which  occurs  in  the 
bark  of  Bhanmus  Frangula  (Faust,  A.  165,  229). 
Orange  needles  (containing  l^aq),  si.  sol.  hot 
water,  m.  sol.  alcohol.  Its  solution  in  KOHAq 
is  cherry-red.  Its  ammoniacal  solution  gives  a 
red  pp.  with  BaCl^.  Distillation  over  zinc-dust 
gives  anthracene. 

Di-acetyl  derivative  [184°].  Prisms. 

Di-oxy-anthraquinone 
p  TT  /CO.C.CH:C(OH)  „  ,  . 
Ml,i<\CO.C.CH:C(OH)  '  S:ysta2arm.  [282°]. 
Formed  by  heating  pyrocatechin  (5  g.)  with 
phthalic  anhydride  (6-8  g.)  and  H^SO^  (75  g.)  at 
145°  for  5  hours  (Liebermann  a.  SohoUer,  B.  21, 
2503;  22,  683).  Orange-yellow  needles  (from 
acetone),  almost  insol.  benzene,  v.  si.  sol.  alcohol, 
ether,  and  HOAc.  Its  solution  in  KOHAq  is 
blue  ;  that  in  NH.Aq  is  violet ;  and  that  in 
H.SOj  blood-red.  The  Ba  salt  is  blue,  the  Ca 
salt  violet  and  insol.  water.  It  dyes  mordants 
slightly.  Yields  anthracene  on  distillation  with 
zinc-dust.  I 

Di-acetyl  derivative  [207°].  Needles.  ' 
•  Fthyl  ether  C,4H,0^(0H)(0Et).    [234°-  | 


240°].  Yellow  needles,  forming  a  crimson  solu- 
tion in  alJvalis. 

Di-ethyl  fi/ier  C,  ,H,0,,(OEt),.  [1G0°-163°]. 
From  hystazarin,  KOH,  and  EtI.  Yellow 
needles. 

Eleven  di-oxy-anthraquinones    have  been 
described,  but  ten  only  are  indicated  by  theory, 
Tri-oxy-anthraquinone 

^<*^4<CaaC(0H):CH^^  •  P^-npurin.  [253°]. 
Occurs  in  madder-root,  probably  as  glucoside 
(Colin  a.  Kobiquet,  A.  Ch.  [2]  34,  244  ;  Gaulthier 
de  Claubry  a.  Persoz,  A.  Ch.  [2]  48,  69  ;  51, 110 ; 
Kunge,  A.  Ch.  [2]  63,  282;  Schiel,  4.  60,74; 
Debus,  ^.  66,  351;  86,  117;  Wolff  a.  Strecker, 

A.  75,  1 ;  Eochleder,  A.  80,  321 ;  82, 203  ;  Sten- 
house,  Pr.  12,  033  ;  13,  145  ;  Schiitzenberger, 
/.  1864,  542  ;  Bl.  [2]  4,  12).  Formed  by  the  action 
of  MnO.,  and  H.SO^  at  150°  on  alizarin  (De  La- 
lande,  G.  B.  79,  6G9)  and  on  quinizarin  (Baeyer 
a.  Caro,  B.  8,  152) ;  and  also  by  heating  tri- 
bromo-anthraquinone  with  HjSO^  at  200°  (Diehl, 

B.  11, 184).  It  may  be  separated  from  alizarin 
by  repeatedly  dissolving  in  boiUng  alum  solution 
and  ppg.  by  acid.  Orange  prisms  containing  aq 
(from  dilute  alcohol)  or  dark-red  anhydrous 
needles  (from  absolute  alcohol).  May  be  sub- 
limed. SI.  sol.  boiling  water,  forming  a  yellow 
liquid.  Its  ethereal  solution  is  yellow  and  shows 
two  absorption  bands  (Stokes,  C.  J.  12,  220 ; 
Vogel,  B.  9,  1641).  Its  solution  in  H.SO^  is  rose- 
red  and  shows  three  absorption  bands.  Aqueous 
KOH,  Na.,C03,  and  NH,  yield  purple-red  solu- 
tions. Almost  insol.  alcoholic  potash.  Baryta- 
water  forms  an  insoluble  purple  lake.  Its  alka- 
line solution  is  oxidised  in  daylight  by  the  air 
becoming  yellow  (unlike  alizarin)  the  product 
containing  phthalic  acid  (Schunck  a.  Romer,  C.J. 
31,  665;  Dralle,  B.  17,  376).  Boiling  alum 
forms  a  pink  solution  with  yellow  fluorescence. 
Lead  acetate  gives  in  an  alcoholic  solution  a  dark- 
crimson  pp.,  soluble  in  excess,  forming  a  crim- 
son liquid  with  three  absorption  bands  (the  lead 
compound  of  alizarin  is  insol.  alcoholic  lead 
acetate).  Dyes  cotton,  mordanted  with  alumina, 
red. 

Reactions. — 1.  Yields  anthracene  on  heating 
with  zinc-dust. — 2.  Forms  some  quinizarin  when 
heated  in  sealed  tubes  at  300°.— 3.  Phosphorus 
and  NaOHAq  reduce  it  to  purpuroxanthin. — 

4.  Nitric  acid  oxidises  it  to  phthalic  acid. — 

5.  Aqueous  ammonia  forms  brown  purpuramide 
C„H,0,(NH,)(OH).,. 

Acetyl  'derivative  CiiH^O^OAc),.  [193°] 
(L  ) ;  [200°]  (S.  a.  E.).    Yellow  needles. 

Ethyl  ether  C,,H30.,(OEt)3.    Eed  crystals. 

Tri-oxy-anthraquinone  C,4H502(OH)3.  An- 
thrapurpurin.  Isoimrpurin.  [above  330°].  A 
by-product  in  the  preparation  of  artificial  ali- 
zarin, being  formed  by  fusing  anthraquinone 
(/3)-disulplionic  with  potash  (Perkin,  C.  J.  25, 
659  ;  26,  425  ;  29,  851 ;  Caro,  B.  9,  682).  Formed 
also  by  potash-fusion  from  isoanthraflavic  acid, 
from  m-benzdioxyanthraquinone  (Schunck  a. 
Eomer, £.9,679;  11,  972), and  from  (a)-di-bromo- 
anthraquinone  (Perkin,  C.  J.  37,  557).  Orange 
needles  (from  alcohol),  v.  sol.  hot  alcohol,  si.  sol. 
hot  water  and  ether.  Cone.  H^SO,  forms  a  red 
solution  ;  potash,  NHjAq,  and  Na^COaAq  give  a 
violet  solution.  SI.  sol.  hot  baryta-water,  forming 
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a  violet  solution.  Alcoholic  lead  acetate  gives  a 
purple  pp.,  sol.  excess.    It  colours  mordants. 

Reactions. — 1.  Nitric  acid  gives  no  phthalic 
acid. — 2.  Aqueous  ammonia  at  lOO^  forms  an 
unstable  blue  dye,  decomposed  by  HCl  or  KOH 
with  regeneration  of  anthrapurpurin. — 3.  Aqueous 
ammonia  at  170^  forms  anthrapuri5uramide 
C„H-0„(OH).,(NH„)  which  does  not  dye  mor- 
dants (Pcrkin,  C.'j.  33,  21G). 

Tri-acctyl  derivative  [222°].  Yellow- 
scales. 

Tri-henzoyl  derivativell^^"].  Crystals. 

Mono-ethyl  ether  C,,H.,0.,(OH),_,(OEt). 
[2G5°].  Orange-red  needles  (Liebormann  a. 
Jellinek,  B.  21,  1170). 

Di-ethyl  ethers  C,  ,H-0.,(OH)(OEt)... 
[162°]  and  [170°].    Yellow  needles  (L.  a.  J.). 

Tri-oxy-anthraquinone  C,,H,0.|.  Flavojmr- 
purin.  [above  330^].  Formed  by  potash  fusion 
from  anthratlavic  acid  and  from  anthraquinone 
(a)-disulphonic  acid.  Purified  by  means  of  its 
lead  salt  (S.  a.  B. ;  C. ;  Liebermann,  B.  21,  441, 
2524).  Golden  needles  (from  alcohol),  v.  sol. 
cold  alcohol.  Its  solution  in  cone.  H^SO^  is  red; 
that  in  KOHAq  is  purple,  becoming  red  on 
dilution.  SI.  sol.  baryta-water,  forming  a  red 
solution.  Its  solution  in  NH^Aq  and  Na^CO;,Aq 
is  yellowish-red.  Alcoholic  lead  acetate  forms 
a  reddish-brown  pp.,  v.  si.  sol.  excess.  On  heat- 
ing with  phenyl  cyanate  at  about  1(30°  it  forms 
C,  ,H,0,(O.CO.NHPh).,  crystallising  in  yellowish 
plates  (Tesmer,  B.  18,  2lil0). 

Di-acctyl  derivative  [238°].  Golden 
plates. 

T ri-acctyl  derivative  [196°].  Yellow 
needles. 

Di-benzoyl  derivative  [210°].  Needles. 
Ethyl  ether  C„H,0,(OH),(OEt).    V.  sol. 
ether. 

Di-ethyl  ether  [209°].  Needles. 
Tri-oxy -anthraquinone 

^■•^KcaaCHiScloHi-  ^^thragalhl.  [310°] 
(Cahn,  B.  19,  2335).  Formed  by  heating  a  mix- 
ture of  benzoic  acid,  gallic  acid,  and  H.SO,  at 
70°  (Seuberlich,  B.  10,  38).  Formed  also  from 
pyrogallol,  phthalic  anhydride,  and  H^.SO,. 
Orange  needles  (by  sublimation),  nearly  insol. 
water.  Its  alkaline  solution  is  green.  Dilute 
HNO,  forms  phthalic  acid.  Distillation  over 
zinc-dust  gives  anthracene.  Dyes  alumina 
mordants  brown.  Alcoholic  lead  acetate  ppts. 
violet-brown  C,jH50,,Pb.,0Ac.  Boiling  alcoholic 
NHjformsanthragal'lola"mideC,,H.O,,(NH.,)(OH), 
crystallising  in  black  needles  with  green  reflex. 
HCl  and  HO  Ac  form  C,|H,oO^  whence  Cj^HgAciOj 
[205°]  (L.). 

Tri-aceti/l  derivative  [173°].  Needles. 

Ethyl  c\hcr  C,jH,0.,(OH)..OEt.  [175"]. 
From  the  K  salt  and  EtI  at  80°."  The  Pb  salt 
and  EtI  at  220°  yields  an  isomeride  [245°]. 

Di-ethyl  ether  [134°].  Formed  from  the 
K  salt  (L.  a.  J.).  The  Pb  salt  yields  an  isomeride 
[198°]. 

Tri-oxy-anthraquinone  CuH^O,.  Oxychrys- 
azin.  Formed  by  potash-fusion  from  chrysazin 
and  from  anthraquinone  p  and  x  disulphonic 
acids  (Liebermann,  A.  183,  191 ;  12,  1289).  Pro- 
bably identical  with  oxyanthrarufin.  Bed  needles 
(from  alcohol).    Its  alkaline  solutions  are  blue. 


Baryta-water  gives  a  blue  insoluble  pp.  Dyes 
mordants. 

Tri-acctyl  derivative  [193°].  Yellow 
needles. 

Tri-oxy-anthvaquinone 
C,H,(OII):C,0,:C„H,(OH).,.  Oxyanthrarufin. 
Prepared  by  fusing  anthrarufin  with  KOH  (Lie- 
bermann a.  Boeck,  B.  11,  1617).  Red  needles 
(by  sublimation).  Its  alkaline  solutions  are  blue. 
Dyes  mordants  like  alizarin. 

Tetra-oxy-anthraquinone  CuH^Os  i.e. 
C(OH):CH.C.CO.C.CH=C(OH)  .  ,,  , 
CH:C(OH).C.CO.C.C(OH):CH  '  ^'"«'«c/tr!/s- 
onc.  Mol.  w.  272.  Formed  by  heating  s-di-oxy- 
benzoic  acid  alone  or  with H., SO,  (Barth  a.  Son- 
hofer,  A.  164,  109  ;  Noah,  B.  19,  754).  Silky 
needles  (containing  2aq),  not  melted  at  360°.  V. 
sol.  alcohol,  v.  si.  sol.  water  and  ether.  Yields 
anthracene  on  distilling  with  zinc-dust.  Its 
solution  in  KOHAq  is  reddish  -  yellow.  — 
Ba(CnHjO^).,  llaq :  red  needles. 

Tetra-acct yl  derivative\'25i°~\.  Needles. 

Tetra-oxy-anthraquinone  G||H,0;^.  O.vypur- 
purin.  Formed  liy  heating  purpurin  with  KOH 
at  240°  (Diohl,  B.  11,  185).  Brown  nodules,  not 
melted  at  290°.  Almost  insol.  alcohol.  Its 
alkaline  solution  is  brownish-red.  Its  acetyl 
derivative  melts  above  240°. 

Tetra-oxy-an  thraquinone 
CH:C(OH).C.CO.C.G(OH):C(OH)    ^  •  • 

CH:C(OH).C.CO.C.GH  CH     '  kf'i'iaiuai  in. 

[above  275  ].  Obtained  by  heating  its  di-methyl 
ether  with  HOAc  and  HCl  at  200^  Formed  also 
by  heating  alizarin  with  H„SO,  at  210°  (Graebe, 
B.  23,  3739).  Long  red  ne'edles,  sol.  HOAc,  si. 
sol.  alcohol.  Dyes  mordants  well.  Its  solution 
in  H.SOj  is  blue.  The  Ba  and  Ca  salts  are  insol. 
water.  Yields  anthracene  on  distillation  with 
zinc-dust. 

Tetra-acetyl  derivative  [201°].  Needles. 

Di-methyl  ci/i7/Z  [225°-230°].  Obtained 
by  heating  liemipic  acid  G,H„(OMe),.(CO.,H).^ 
[6:5:2:1]  with  hydroquinone  and  H.SO^  at  i30° 
(Liebermann  a.  Wcn.se,  B.  20,  804;  A.  240,298). 
Minute  brownish-red  plates.  Forms  a  bluish- 
violet  solution  in  alkalis  and  a  blue  solution  in 
H.,SO^.  Does  not  dye.  Yields  G,,HjO..(OMe)..(OAc).j 
[211°]. 

Tetra-oxy-anthraquinone  C|,H„0,.  Bnfi- 
opin.  Formed  by  heating  opianic  acid  with 
H.,SOj  at  180°  (Liebermann  a.  Chojnacki,  B.  4, 
194  ;  A.  162,  322).  Yellowish-red  needles,  si. 
sol.  boiling  water,  m.  sol.  hot  alcohol.  Its  solu- 
tion in  KOHAq  is  violet-red;  that  in  NH.,Aq  is 
reddish-brown,  and  is  ppd.  by  BaCl._.  and  CaCU. 
Yields  anthracene  on  distilling  with  zinc-dust. 
Cone.  HoSOj  gives  a  violet-red  solution.  Dyes 
alumina  mordants  brownish-red. — BaC,  .HiPu  aq. 

Tetra-oxy-anthraquinone  C|,Hj,Os.  (a)-0.ry- 
anthragallol  [above  350^].  Formed,  together 
with  the  (/3)-isomeride  and  rufigallic  acid,  by 
heating  pyrogallol  with  7?j-oxy-beuzoic  acid  and 
H.,SOj  at  150°  (Noah ;  Liebermann  a.  Kosta- 
necki,  A.  240,  270).  Golden  needles  (from  alco- 
hol) or  red  needles  (from  benzene).  Cone. 
H.SO,  forms  a  violet  solution.  KOHAq  gives 
a  'green  solution.  Insol.  baryta- water.  Dye3 
mordants. 

Tetra-acetyl  derivative  [209']. 

Tetra-oxy-anthraquinone  CuHsO^.  {&)-Oxy- 
anthragallol.    [above  380°].    Formed  as  above. 

X  X  2 
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Bed  needles  (from  alcohol),  insol.  benzene. 
Cone.  H;S04  gives  a  brownish -yellow  solution. 
KOHAq  forms  a  green  solution.  Dyes  mor- 
dants. 

Tctra-acetyl  derivative  [189°]. 

Of  the  two  oxyauthragallols  one  should  have 
the  hydroxyls  in  the  position  1,2,3,2',  and  the 
other  in  1,2,3,4'. 

Penta-oxy-anthraquinone 
C(OH):CH.g.CO.C.CH  =C(OH)  j,  ^  , 
CH:C(OH).C.CO.C.C(OH):C(OH)*  -^ormeu  oy 
heating  gallic  acid  with  s-di-oxy-benzoic  acid 
H,,SO,  for  15  minutes  at  165°  (Liebermann  a. 
Noah,  B.  19, 751 ;  A.  240, 273).  Small  yellowish- 
red  plates  (by  sublimation),  not  melted  at  860°. 
"V.  sol.  hot  alcohol,  si.  sol.  ether,  nearly  insol. 
benzene  and  hot  water.  Its  solution  in  KOHAq 
is  green  ;  that  in  H.^SOj  is  brownish-red.  Dyes 
mordanted  fabrics. 

Penta-acetyl  derivative  [229°]. 
Needles. 

Hexa-oxy-anthraqninone 
C(OH):C(OH).C.CO.C.CH  =  C(OH) 
C(OH)  =  CH.C.CO.C.C(OH):C(OH)' 
acid.    Formed  by  heating  galhc  acid  with 
HoSO,  (Eobiquet,  A.  19,  204;  Wagner,  G.  C. 
1861,  47 ;  Lowe,  J.  pr.  107,  296  ;  JaSe,  B.  3, 
G94  ;  Widman,  B.  9,856  ;  Klobulowski  a.  Nolting, 

B.  8,  819;  9,  1256;  10,  880).  Bed  crystals 
(containing  2aq),  v.  si.  sol.  alcohol  and  ether. 
Its  solution  in  cone.  KOHAq  is  blue,  becoming 
violet-red  on  dilution.  Cone.  HjSO.,  forms  a  red 
solution.  Baryta-water  forms  a  blue  insoluble 
salt.  Dyes  fabrics,  mordanted  with  alumina, 
brown  ;  with  iron  salts,  black. 

Reactions. — 1.  Yields  anthracene  on  heat- 
ing with  zinc-dust. — 2.  Nitric  acid  gives  no 
phthaUc  acid. — 3.  Boiling  HIAq  and  P  form 
minute  needles  of  C,4H,„0,. — 4.  Potash-fusion 
yields  m-oxy-benzoic  acid,  7-oxy-isophthaIic 
acid,  and  an  anhydride  of  hexa-oxy-diphenyl 

C.  ,,H|sO,,  4aq,  crystallising  in  colourless  needles 
(Malin,.4. 141,  346  ;  Schreder,  M.  1,  432). 

Hexa-acetyl  derivative.  Needles. 
Chloro-acetyl    derivative  CmHaClOg. 
Needles. 

Tri-ethyl  ei/ier  [195°].    Orange  needles. 
Tetra-7nethyl  ether  [c.  220°].  Needles. 
Tetra-ethyl  ether  [above  180°].  Bed 
needles. 

Hexa- ethyl  ether  C,,H20.,(0Et)s.  [c. 
140°].    Orange  needles,  sol.  hot  alcohol. 

References.— Unouo-,  Chloro-,  and  Nitro- 

OXYANTHEAQUINONE  and  OxY-AMIDO-ANIHBAQTJIN- 
ONE. 

OXY-ANTHRAQUmONE  CAEBOXYLIC 
ACID  C,H,<^|^>C,H,(OH)CO,H.  [200°].  Pre- 
pared by  fusing  anthraquinone  carboxylic  acid 
with  caustic  soda  (Hammerschlag,  B.  11,  83). 
Orange  needles  (by  sublimation).  Yields 
phthalic  acid  on  oxidation  with  HNO3.  Its 
Ba  salt  is  a  blue  pp.  Its  alkaline  solutions  are 
purple. 

(c?-^^/jro)-Oxy-antliraquinone-carboxylic  acid 

[238°].  Formed  by  heating  (er?/i7«-o)-oxy-methyl- 
anthraquinone  with  H.^SO, ;  a  portion  of  the 
quinone  probably  oxidising  the  methyl  of  the 
rest  (Birukoff,  B.  20,  2438).  Long  yellow 
needles.  V.  sol.  boiUng  water.  Heated  to  about 
270°  it  loses  C0._,,  and  gives  (c?-2/</w-o)-oxy-anthra- 


quinone.  The  Ca  and  Ba  salts  are  sparingly 
soluble. 

Di-oxy-anthraquinone  carboxylic  acid 

CsH,(0H),,:C,0.,:C,H3C0,H.  Alimrin  carhoxylia 
acid.  [305°].  Formed  by  soda-fusion  from  the 
sulphonic  acid  got  by  heating  anthraquinone 
carboxyhc  acid  with  ILSO^  (Hammerschlag,  B. 
11,  86).  Dull-red  powder  or  red  needles  (by 
sublimation),  v.  sol.  aqueous  NaOAc.  Decom- 
posed by  heat  into  CO2  and  alizarin.  Its  alka- 
line solutions  are  purple.  Gives  a  red  lake  with 
alumina.  Nitric  acid  oxidises  it  to  trimellitic 
acid. — Ba3(C,5H506)2:  blue  pp. 

Di-oxy-anthraquinone  carboxylic  acid 
CisHjiOg.     Munjistin.     Purpuroxan^hic  acid. 
[231°].    Occurs  in  madder  (Schunck  a.  Komer, 

B.  10,  172 ;  C.  J.  31,  666;  33,  422)  and  in  mun- 
jeet  or  East  Indian  madder  (Stenhouse,  Pr.  12, 
683;  13,  86,  145).  Golden  scales  (from  HOAc), 
split  up  at  233°  into  CO,  and  purpuroxanthin. 
M.  sol.  boiling  water  and  alcohol.  Its  alkaline 
solutions  are  red.  Cone.  H^SO^  forms  an  orange 
solution.  Dilute  nitric  acid  oxidises  it  to 
phthalic  acid.  Fuming  HNO3  gives  a  di-nitro- 
derivative.  Dyes  fabrics,  mordanted  with  alu- 
mina, orange ;  with  iron  mordants,  brownish- 
red.  Forms  a  red  insoluble  Ba  salt.  Yields 
purpurin  when  boiled  for  a  long  time  with  cone. 
KOHAq.  Ammonia  at  100°  forms  purpurin- 
amide.  Br  in  HOAc  forms  di-bromo-purpurox- 
anthin  [281°]. 

Tri-oxy-anthraquiuone  carboxylic  acid 
CijHgO,.  Purpurin  carboxylic  acid.  Pseudo- 
jmrpurin.  [220°].  Occurs  in  madder  (Schiitzen- 
berger  a.  Schiffert,  Bl.  4,  13  ;  Eosenstiehl,  G.  R. 
84,  561  ;  Liebermann,  B.  10,  1618).  Bed  plates, 
almost  insol.  water  and  alcohol.  Split  up  by 
heat,  or  by  boiling  with  water,  potash,  or  alco- 
hol into  CO2  and  purpurin.  Its  alkaline  solution 
is  orange-red.  Does  not  dye  mordanted  fabrics 
unless  the  water  is  free  from  CaCOj  (difference 
from  purpurin).  Bromine-water  yields  bromo- 
purpurin  [275]. 

o-OXY-ANTHRAQUINONE  SULPHONIC 
ACID  C,Hi:C202:C,H2(OH)(S03H)  [1:6:2:3  or  4]. 
Erythro-oxy-anthvaquinone  sidphonic  acid. 
Formed  from  o-amido-anthraquinone  sulphonic 
acid  by  the  action  of  nitrous  acid  (Lifsehiitz,  iJ.  17, 
900).  Yellow  plates,  v.  sol.  water,  alcohol,  and 
ether.  Its  alkaline  solution  is  red.  On  fusion 
with  potash  it  gives  ahzarin.— AgA' :  yellow 
needles. 

Anhydride  CnHA<CsO>0-  Grey 
needles,  insol.  water,  alcohol,  and  ether,  si.  sol. 
HOAc.  Eequires  to  be  heated  with  alkalis  before 
yielding  the  acid. 

Oxy-anthraquinone  sulphonic  acid.  Formed 
by  sulphonating  erythro-oxy-anthraquinone  at; 
130°.  Sol.  water  and  alcohol,  insol.  ether.  Its 
alkaline  solution  is  reddish-yellow.  Baryta  gives 
a  blood-red  pp.,  crystallising  from  hot  water. 
BaCL  gives  a  similar  yellow  pp.  Lead  acetate 
gives  a  yellowish-brown  pp.,  sol.  hot  water. 
Gives  neither  alizarin  nor  purpurin  on  potash- 
fusion. 

w-Oxy-anthraquinone  sulphonic  acid 

C,  jH,02(0H)(S03H).  Formed  by  heating  9M-oxy- 
anthraquinone  with  B-^SO^  at  120°  (Von  Perger, 
J.  pr.  [2]  18,  176).  Crystals  (from  alcohol),  m. 
sol.  cold  water,  insol.  ether.    Its  alkaline  solu- 
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tion  is  rcdilisli-browTi.  Lead  acetate  gives  a 
brownish -yellow,  and  lime-water  a  brown,  pp. 
yields  alizarin  sulphonic  acid  on  fusion  with 
potash  at  130\ — BaCi^H^SOt;:  orange  crystals. 

When  (a)-  or  (B)-  anthraijuinone  disulphonic 
acid  is  fused  with  moist  potash,  a  mixture  of  an- 
thraquiiione  disul|ihonic  acid,  oxyanthraquiuone 
sulphonic  acid,  and  tri-oxy-anthraquinone  is  got. 
Themono-sulphonic  acid  is  obtained  by  stopping 
the  fusion  as  soon  as  the  blue  colour  begins  to 
turn  violet  (Graebe  a.  Lieberniann,  A.  IGO,  139). 
According  to  Von  Perger  (/.  pr.  [2]  18,  168)  it  is 
doubtful  whether  the  product  is  not  a  di-oxy- 
anthraquinone  sulphonic  acid.  The  acid  pro- 
pared  from  (a)-anthraquinone  disulphonic  acid 
gives  on  fusion  with  potash  anthradavic  acid  and 
tlavo-purpurin,  and  is  therefore  isomeric  with 
that  from  (/3)-anthraquinone  disulphonic  acid, 
which  gives  isoanthratiavic  acid  and  anthra- 
purpurin  on  potash-fusion. 

Di-oxy-aQihraquinone  sulphonic  acids 
C|,H,0,(011),(S03H).  Pure  alizarin  heated  with 
strong  IPSO.,  at  120^  forms  at  least  three  sul- 
phonic acids.  On  adding  water  two  sulphonic 
acids  dissolve  and  another  remains  on  the  filter 
as  a  brov?n  mass.  The  latter  dissolves  in  alka- 
lis, forming  a  cherry-red  liquid.  It  is  slightly 
soluble  in  water,  but  is  slowdy  decomposed  by  boil- 
ing water,  regenerating  alizarin.  Of  the  two  sul- 
phonic acids  wliich  are  readily  soluble,  the  one 
that  is  formed  in  greatest  quantity  is  the  most 
soluble,  and  it  is  decomposed  by  potash-fusion 
at  200"'  without  forming  either  alizarin  or  pur- 
purin.  The  other  sulphonic  acid  is  formed  in 
\erj  small  quantity,  but  by  potash-fusion  it  is 
converted  at  140°  into  purpurin,  the  mass 
becoming  crimson  (Von  Perger,  J.  pr.  [2]  18, 
173). 

Di-oxy-anth.raquinone  sulphonic  acid 

C|,H50._.(OH).^S03H.  Qumizarin  sulphonic  acid. 
Formed  in  small  quantity  in  the  preparation  of 
quinizarin  from  hydroquinone,  phthalic  anhy- 
dride, and  H„SOj  (Liebermann,  A.  212,  11). 
Its  Na  salt  forms  a  deep-orange  solution,  turned 
deep-blue  by  alkalis.  It  does  not  dye  mor- 
dants. 

OXY-AZELAIC  ACID  C,H„(OH)(CO,H).,. 
[91°].  Formed  by  the  action  of  NaOPIAq  upon 
the  product  of  the  action  of  Br  and  a  little  red 
P  upon  azelaic  acid  (Bujard  a.  Hell,  B.  22,  C8). 
Nodules  (from  water  or  ether). — BaA"  ^aq.  S. 
2-5G  at  18°.  — CaA"liaq.  S.  -65  at  20^  — 
ZnA"2aq.  S.  -023  at  20°.  —  SrA"  l?,aq. — 
MgA"  2aq.— CdA"  2aq.— CuA'  l^aq.— PbA"  ^aq. 
-Ag,A". 

OXY-AZO-  compounds  v.  Azo-  compounds. 

OXY-AZOPHENINE  C3„H„N,0.  [197°]. 
Formed  by  heating  nitroso-?»-oxy-diphcnylamine 
with  aniline  and  aniline  hvdrochloride  on  the 
water-bath  (0.  Fischer  a.  Hepp,  B.  20,  2481  ; 
Kohler,  B.  21,  910).  Needles  (from  toluene), 
sol.  alcoholic  NaOH,  insol.  NaOHAq.  Cone. 
IPSO,  forms  a  reddish-brown  solution. 

"  DI-OXY-BEHENIC  ACID  C,.,H,..(OH).,0.,. 
fl27°J  (H.) ;  [133°]  (H.  a.  G.).  Formed  by  boil- 
ing oxy-erucic  acid  with  potash  (Haussknecht, 
A.  143,  53),  or  by  oxidising  erucic  acid  with  alka- 
line KMnOj  (Irwantzoff,  J.  R.  21,  13  ;  J.  pr.  39, 
334  ;  Hazura  a.  Griissner,  M.  9,  947).  Plates 
(from  alcohol),  insol.  water  and  ether.  With 
rij  it  gives  iodobehcnic  acid  reduced  by  zinc  and 


HCl  to  behenic  acid.  NaA' :  grains,  si.  sol. 
water.—  BaA'.^ :  insoluble  ]ip. 

Iso-di-oxy-behenic  acid  G.,,,H,..(OH)..0.,.  [99°]. 
Formed  by  oxidising  brassic  acid  with  alkaline 
KMnOj  (Griissner  a.  Hazura,  il/.lO,  197).  Minute 
plates,  insol.  water  and  ligroin,  v.  sol.  hot  alco- 
hol. 

DI-OXY-BEHENOLIC  ACID  C,,,ll,„0,.  [OF]. 
Formed  by  oxidising  behenolic  (bcnolic)  acid  with 
fuming  HNO.,  (Haussknecht,  A.  143,  46).  Yel- 
lowish  scales  (from  alcohol). — AgA' :  white  pp. 

OXYBENZALDEKYDE  v.  Oxybenzoic  aide- 

UYDE. 

OXYBENZAMIDE  v.  Amide  of  Oxybenzoic 

ACID. 

0-OXY-BENZAMIDINE.  Ethyl  ether. 
C„H,(OEt).C(NH).NiP.  A  product  of  the  action 
of  alcoholic  HCl,  followed  by  alcoholic  NH.j,  on 
C„H,(OEt).CN  (Pinner,  B.  23,  2952).  The 
hydrochloride  B'HCl  [218°]  crystallises  in 
short  hexagonal  columns,  v.  sol.  water. 

jf-Oxy-benzamidine.  Ethyl  ethyl.  The 
h  y  d  r  o  c h  1  o r i  d e  CJI^ (OEt) .C(N H) N H,C1  [260°] 
is  formed  by  the  action  of  alcoholic  NH.,  on  the 
hydrochloride  of  ethyl-jj-oxy-benzimido-ether. 
It  is  converted  by  acetoacetic  ether  and  NaOHAq 
into  ethylated  dioxy-phenyl-mcthyl-pyrimidiue 

C,H,(OEt)C<J!:CM'j_j^^CH. 

OXY-BENZENE  v.  Phenol. 

Di-oxy-benzene  v.  Hydroquinone,  Pyeocate- 
CHIN,  and  Kesoruin. 

7t-Tri-oxy-benzene  C,,H.,(0H)3  [1:2:4].  Oxij- 
hydroquinone.  [140-5°].  Formed,  together  with 
hexa-oxy-diphenyl,  by  fusing  hydroquinone  (1  pt.) 
with  moist  NaOH  (9  pts.)  (Barth  a.  Schreder,  ilf. 
4,176;  5,589).  Monoclinic  plates  (from  ether) ; 
fl:&:c  =  •75:1:1-01;  ;8  =  9l°46'.  V.  e.  sol.  water, 
alcohol,  ether,  and  HOAc,  almost  insol.  chloro- 
form and  benzene.  Its  alkaline  solution  rapidly 
becomes  brown  through  absorption  of  oxygen. 
FeCl.,  gives  a  transient  bluish-green  colour. 
H.^SOj  forms  a  green  solution  becoming  cherry- 
red  on  ■warming.  Bromine  forms  C^Br3(0H)0, 
[206°].  Nitric  acid  yields  greyish-blue  crystals 
of  oxyquinhydrone. 

Tri-acetyl  derivative  C,Ht(0Ac)3.  [96°]. 

Methyl  ether  C„H,(OMe)(OH),  [2:4:1]. 
[84°].  Got  by  reducing  the  methyl  ether  of  oxy- 
quinone  with  aqueous  SO2  (Will,  B.  21,  606). 
Colourless  plates.  Turned  yellow  by  FeCl^  being 
reconverted  into  Ct^H,(OMe)0„. 

Tri-methyl  ether  C„K,(0Me)3.  (247°). 
Formed  from  the  preceding  ether,  methyl, 
iodide,  and  KOH  (W.).  Obtained  also  from 
asarone  C,;H„(OMe),.CH:CHMe  by  oxidation  to 
C^H,,(0Me)3Cb.,H  and  distillation  of  this  acid 
with  lime  (Kizza  a.  Butlerow,  /.  R.  1887,  1). 
Oil,  volatile  with  steam. 

Mono-ethyl  ether  C„H,(OH),(OEt)  [1:4:3]. 
[112°].  Formed  by  reduction  of  the  ethyl  ether 
of  oxy-quinone  C„H,(OEt)0,,  with  SO,,.  Colour- 
less prisms.  Sublimes  in  fine  plates.  V.  sol. 
water,  alcohol,  and  ether,  m.  sol.  benzene. 
Fe„Clu  gives  a  dark-brown  colouration. 

'Tri-ethyl  ether  C„H,(OEt),._  [34°]. 
Formed  by  ethylation  of  the  preceding  body. 
Long  white  glistening  needles  ;  v.  e.  sol.  alcohol 
and  ether,  insol.  water;  volatile  with  steam. 
This  body  is  identical  with  that  obtained  from 
resculetin,  which  is  therefore  a  derivative  o£ 
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M-tri-oxy-benzene  CWill  a.  Pukall,  B.  20,  1133 ;  I 
Herzig  a.  Zeisel,  M.  10,  150). 

Isomerides  are  described  as  Phloroglucin 
and  Pyrogallol. 

s-Tetra-oxy-benzene  C,H.,(OH)j  [1:2:4:5]. 
[e.  218°].  Formed  by  reducing  di-oxy-quinone 
with  SnCU  (Nietzki,  B.  21,  2377).  Colourless 
plates,  V.  e.  sol.  water,  alcohol,  and  ether.  Its 
aqueous  solution  rapidly  turns  brown,  and  its 
alkaline  solution  is  oxidised  by  air  or  by  FeClj 
to  di-oxy-quinone. 

Acetyl  derivative  C,H,(OAc)j.  [217°]. 
Colourless  plates. 

D i-methyl  ether 
C,H„(OH)„(OMe).,  [1:4:2:5].    [1GG°].    Formed  by 
reducing  C,jH,0.,'(OMe).,  with  stannous  chloride 
(Nietzki  a.  Eechberg,  B.  23,  1217).  Colourless 
plates. 

Di-ethyl  ether  C,H,(OH),(OEt), [1:4:2:5]. 
[138°].  Got  in  like  manner.  Colourless  needles 
(from  hot  water).  Yields  CJIfi-^iO'Et).^  on  oxi- 
dation. Acetic  anhydride  forms  the  compound 
C  H„(OAc)„(OEt),.  [148°]. 

Tetra-ethyl  ether  C,H.,(OEt)i.  [143°]. 
Formed  from  C,H.,(OH).,(OEt).„  alcoholic  NaOEt 
and  EtBr  at  100°  (Nietzki,  B.  23,  1214). 
Colourless  plates,  smelling  like  anise.  May  be 
sublimed. 

■zt-Tetra-oxy-benzene.  Di-niethyl  ether 
C„H,(OH),(OMe)2[l:4:3:-5].  [158°].  Formed  by 
reducing  the  corresponding  CjH„0.,(0Me)2  with 
Zn  and  HClAq,  with  SnCl,.,  or  with  SO.,  (Hof- 
mann,  B.  8,  67;  11,  332;  Will,  B.  21,  C09). 
Needles,  reconverted  into  the  quinone  by  Fed,. 
HOAc  forms  an  acetyl  derivative  [133°]  which 
forms  a  green  solution  in  H,S04.  Ac.fi  forms 
an  acetyl  derivative  [128°]  which  does'not  give 
a  green  solution  in  HoSO^  (H.).  Benzoyl  chloride 
yields  C,H2(OMe)2(OBz).,  [245°],  v.  si.  sol.  alco- 
hol. 

Tri-methyl  ether  C,,H„(OH)(OMe)„. 
[146°].  Formed,  together  with  the  tetra-methyl 
ether  by  the  action  of  methyl  iodide  and 
KOH  on  the  di-methyl  ether.  Needles  (from 
alcohol). 

Tetra-methyl  ether  C„H.,(OMe)j.  [47°]. 
(271°).  Plates  (from  ether).  Yields  C5Br2(OMe), 
[76°]. 

c-Tetra-oxy -benzene.  Di-methyl  ether 
C,H2(0H),(0Me),.  Di-mcth'jl-apionol.  [106°]. 
(298°).  Formed  by  heating  apiolic  acid 
C,H30„(0Me)„C0.,H  with  alcoholic  potash,  at 
180°  (Ciamician  a.  Silber,  B.  22,  119,  2482;  23, 
2291).  Insol.  water,  sol.  alcohol,  ether,  and 
benzene.  Its  solution  in  KOHAq  becomes 
brownish-rcd.  Ferric  chloride  gives  a  -piolet- 
black  colour.  Lead  acetate  gives  a  gelatinous 
pp.  AgNOj  forms  minute  needles,  quickly 
turning  black.  Yields  a  crystaUine  acetyl  deri- 
vative [144°]. 

Tetra-methyl  ether  C,H2(OMe)4 [1:2:3:4]. 
[81°].    White  needles,  v.  sol.  ether. 

Hexa-oxy-benzene  Cs(OH)s  (so-called  '  tri- 
hydrocarboxylic  acid'  of  Lerch).  Long  nearly 
colourless  needles.  Soluble  in  hot  water,  slightly 
soluble  in  cold  water,  alcohol,  ether,  and 
benzene. 

Formation. — 1.  By  the  action  of  dilute  HCl 
upon  freshly  prepared  carbonic-oxide  potassium. 
2.  By  reduction  of  tri-quinone  C^O^  with  stannous 
chloride. 


Properties. — Eeduees  AgNOj  in  the  cold,  la 
oxidised  by  HNO,  to  benzene-tri-quinone.  Gives 
a  violet  colouration  with  Fe.,Cl^.  The  solution 
in  aqueous  Na.CO^  is  readily  oxidised  by  the  air 
to  tetra-oxy-quinone  Cg(0H),0.2.  By  distillation 
with  zinc-dust  it  gives  benzene  and  diphenyl. 
By  evaporation  in  an  open  dish  with  dilute  KOH 
it  yields  croconic  acid  C^HoO^. 

Salt  C^(OK)g.  Formed  by  combination  of 
CO  with  K  at  80°,  occurring  as  a  by-product  in 
the  preparation  of  K  (Liebig,  A.  11, 182  ;  Brodie, 
A.  113,  358  ;  Lerch,  A.  124,  20).  Grey  mass, 
becoming  explosive  on  exposure  to  air. 

Hexa-acetyl  derivative  C„(OAc)^ : 
[203°] ;  small  colourless  prisms ;  si.  sol.  hot 
acetic  acid,  nearly  insol.  alcohol,  ether,  and 
benzene  (Nietzki  a.  Benckiser,  B.  18,  505,  1833). 

OXY-BENZENE  CARBOXYLIC  ACID  v.  Oxy- 

BEXZOIC  ACID. 

Oxy-benzene    dioarboxylic    acid    v.  Oxy- 

PHTHAIiIC,  OXY-ISOPHTHALIC,  and  OxY-TEREPH- 
THALIC  ACIDS. 

Tri-oxy-benzene  carboxylic  acid  v.  Gallic 

ACID. 

Tri-oxy-benzene    tri-carboxylic    acid  v. 

Phloroglucin  tricarboxylic  acid. 

Di-oxy-benzene  tetra-carboxylic  acid  v. 
Hydroquinone  tetra-carisoxylic  acid. 

DI-OXY-BENZENE-DIftUINONE  v.  Di-oxy- 

DIQDINONE. 

OXY-BENZENE     SULPHONIC    ACID  v. 

Phenol  sulphonic  acid. 

Di-oxy-benzene  sulphonic  acid 
C,H3(0H),S0,H.  [280°].  Formed  by  heating 
phenol  '  h  '-disulphonic  acid  with  potash  at 
240°  (Senhofer,  /.  1879,  749).  Crystallises  from 
water  in  needles  (containing  aq).  Coloured 
violet  by  FeClj.  —  BaA',  7aq.  —  ZnA'2  27aq. — 
PbA'2  8aq ;  long  thin  plates. 

Isomerides.  Hydroquinone,  Pyrocatechin, 
and  Eesorcin  sulphonic  acids. 

OXY-BENZENYL  -  AMIDO  -  PHENYL  MER- 

CAPTAN  CijHgNSO  C„Hj<;;g^C.C,Hj.0H. 

[129°].  Formed  by  heating  salicylic  aldehyde 
with  o-amido-phenyl-mercaptan  (Hofmann,  B. 
13,1237).  Needles.— B'HCl.^Platinochloride 
B',,H,PtCl,, :  pp. 

'  o-OXY-BENZENYL-AMIDOXIM 
C„H^(0H).C(N0H).NH2.  Saliceiiyl-amidoxim. 
[99°].  Formed  from  C,;H^(OH).CS.NH,,  hy- 
droxylamine  hydrochloride,  and  NajCOjAq 
(Spilker,  B.  22,  2774).  Colourless  needles,  v. 
sol.  alcohol  and  ether,  m.  sol.  hot  water.  Gives 
a  greenish  pp.  with  CuS04  and  a  mirror  with 
AgNO,. 

Reactions. — 1.  Ac^O  forms  the  acetyl  deri- 
vative and,  on  further  digestion,  the  azoxim 

CoHj(OH).C^^j;f^^CMe  [77°]  which  yields  an 

acetyl  derivative  [74°]. — 2.  Concentrated  sul- 
phuric acid  at  150°  yields  the  sulphonic  acid 
C„H3(S0.,H)(0H).C(N0H)NH,,  v.  si.  sol.  cold 
water,  insol.  alcohol.  —  3.  ClC0._,Et  yields 
C„H,(0H).C(NH2):N0.C0,Et  [96°]  (Miller,  B.  22, 
2799). — 4.  Succinic  anhydride  forms,  on  melt- 
ing, the  azoxim  C,iH,(0H).C;(N20);C.C.,H4.C0.^1 
[117°].  -5.  Potassium  cyanate  and  HCl  yield 
C,Ji,(0H).C(N0H).NH.C0.NH,     [148°].    —  . 
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Phenyl  cyanate  forms  by  direct  combination 
C,H,(OH)'.C(NOH).NH.cd.NHPh  [11<J°]. 

Salts.— B'HCl.  [175"].  V.  e.  sol.  water.— 
B',,H,PtC!„.— Na,C;H,N.,02.— NaC,H,N,0,. 

Acetyl  d crivativc 
C,H,(UH).C(NOAc).NH,.   [117°].  White  plates, 
si.  sol.  water. 

Di-acefyl  derivative.  Formed  from  the 
Na  salt  and  AcCl.  Crystalline. 

Benzoijl  derivative 
C,H.,(OH).C(NOBz).NH.,.     [17.3°].     Needles,  v. 

sol.  ether.  Yields  C,H,(OH).C^'^j;j*^^CPh  [128°], 

which  forms  a  benzoyl  derivative  [120°]. 

Di-bcyizoyl  derivative 
C„H,(OBz).C(NOBz).NH.,.  [127°].  Formed  from 
the  amidoxim,  NaOEt,  and  BzCl  in  ether.  In- 
distinct crystals. 

Ethyl  ether  C,H,(OH).C(NOEt).NH,. 
(278°).  Formed  from  the  amidoxim,  alcoholic 
NaOEt,  and  EtI.  Oil.  By  HCl  and  NaNO.rit  is 
converted  into  C,.H^(OH).C(NOEt)CI  (234°)". 

Methyl  derivative 
C,H^(OMe).C(NOH)NH,.    [123°].    Formed  from 
CBHj(OMe).CN   and    alcoholic  hydroxylamine 
(Miller,  B.  22,  2791).    Needles  (from  hot  water). 
Yields  B'HCl   [168°].     With   Ac,0  it  yields 

C,H,(OMe).C^^j^*-'^CMe  [68°].  Aldehyde  forms 

C„H,(OMe).C^^g>CHMe  [127-5°].  ClCO.,Et 
forms  C,Hj(OMo).C(NHJ:NO.CO,Et[120°],which 
on  heating  becomes  C„n,(OMe).C<^^^\CO 
[208°]. 

Methyl-acetyl  derivative 
C,H,(OMe).C(NOAc)NH,.    [100°].  Formed  from 
the  oxim  and  AcCl  in  chloroform.  Prisms. 

Methyl-bcnzoyl  derivative 
C,H,(OMe).C(NOBz)NH,.    [148°].    White  gra- 
nules, V.  sol.  alcohol. 

Mcthyl-ctJiyl  derivative 
C,H,(0Me).C(N0Et).NH2.  [52°].  Prisms,  v.  sol. 
alcohol. 

Di-ethyl  derivative 
C,H,(0Et).C(N0Et).NH.,.    (195°  at  IGO  mm.). 
Formed  from  the  amidoxim,  NaOEt,  EtI,  and 
alcohol.    Oil,  miscible  with  alcohol  and  ether. 

m-Oxy-benzenyl-amidoxim 
C,,IIj(OH).C(NIL)(NOH).   [71°].   Made  by  heat- 
ing  ?)i-oxy-benzonitrile    with  hydroxylamine 
hydrochloride  and  Na.CO,  (Clemm,  B.  24,  829). 
Groups  of  needles,  v.  sol.  water. 

Di-bemoyl  derivative 
C„H^(OBz).C(NH„):NOBz.    [152-5°].  Crystals. 

Acetyl  derivative 
C,H,(0H).C(NH2):N0Ac.    [90°].  Plates. 

Di-ethyl  ether  C,H,(OEt).C(NH,):NOEt 
[109°].  Needles.  p-Oxy-benzenyl-amidoxim. 
[153°].  Made  in  like  manner  (Krone,  B.  24, 
834.- B'HCl.  [179°]. 

Acetyl  derivative.  [122-5°]. 

Benzoyl  derivative.  [16G°]. 

Di-benzoyl   derivative.  [180°]. 

Di -ethyl  ether.  [84°]. 

o-OXY-BENZENYL-o-  PHENYLENE  -  DI- 
AMINE C,H,<^^^^C.C„H,OH.  [223°].  Formed 

by  reducing  the  o-nitro-anilide  of  salicylic  acid 
with  tin  and  HGl  (Hiibner  a.  Mensching,  B.  13, 
403  ;  A.  210,  345).    Needles,  v.  sol.  alcohol  and 


ether.  —  B'HCl  aq.  —  B',n,SO,  4aq  :  sparingly 
soluble  needles. 

o-OXY-BENZENYL-DI-TTREA  C„H,„N,03  i.e. 
CJI,(0H).CH(NH.C0.NH,),,.  Formed  from  sali- 
cylic aldehyde  and  aciueous  urea  (Schiff,  A.  151, 
199).  Nodular  groups  of  needles  (containing  aq). 
V.  si.  sol.  water,  si.  sol.  alcohol,  insol.  ether. — 
Cu(C,H,,N,0,).,.    Green  pp. 

Ethyl  ether  C,H,,(OEt).CH(N,H,CO),,aq. 
Crystals. 

By  fusing  salicylic  aldehyde  with  urea  there 
is  formed  (C„H,,(OH).CH),(N,,H,CO),. 

p-Oxy-benzenyl-di-urea.  Methyl  ether 
C,H,(OMe).CH(NH.CO.NH,),.  Formed  from 
anisic  aldehyde,  an  aqueous  solution  of  urea,  and 
a  little  HOAc.    Yellow  plates. 

BI-OXY-BENZIL.  Di-methyl  derivative 
C„HJOMe).CO.CO.C,H,(OMe).  Anisil.  [133°]. 
Formed  by  oxidising  anisoin  with  alkaline  copper 
solution  (Boesler,  B.  14,  327).  Golden  needles 
(from  alcohol). 

Hexa-oxy-benzil.  Hexa-viethyl  deriva- 
tive C,H,{0Mc),.C0.C0.C,H,(0Me)3.  [189°]. 
Formed  by  the  action  of  sodium-amalgam  on  an 
alcoholic  solution  of  the  tri-methyl  derivative  of 
the  amide  of  gallic  acid  (Marx,  A.  203,  253). 
Satiny  needles,  coloured  bluish-green  by  H.SO^. 

^-bXY-BENZIMIDO-ETHER.  Ethyl'  de- 
rivative C,H,(0Et)C(NH)(0Et).  The'hydro- 
chloride  is  crystalline  and  is  formed  from 
C,H^(OEt)CN  and  alcoholic  HCl  (Pinner,  B. 
23,  21)53). 

o-OXY-BENZOIC  ACID  C.H,©.,  i.e. 
C6H,(0H).C0.,H.  SaJicylic  acid.  Mo'l.  w.  138. 
[150°J  (Hiibner,  A.  10'2'  74)  ;  [159°  cor.]  (Reis- 
sert,  B.  23,  2-244)  ;  [157°  cor.]  (Dunstan  a.Bloch, 
Ph.  [3]  21,429).  S.  -09  at  0°  (Ost,  J.  jn:  [2] 
17,  230)  ;  -15  at  0°;  -225  at  15°;  7-925  at  100° 
(Bourgoin,  J.  Phnrvi.  Chim.  [4]  30,  488  ;  C.  R. 
87,  02)  ;  H.C.  734,990  (Berthelot  a.  Eecoura, 
A.  Ch.  [6]  13,  320) ;  729,500  (Stohmann,  J.  iir. 
[2]  40,  129).  H.F.  106,000  (Von  llechenberg) ; 
135,500  (S.).  Occurs  in  the  blossoms  of  the 
meadow-sweet  (Spinea  uhnaria)  (Lowig  a. 
Weidmann,  P.  40,  83),  and  in  the  leaves  and 
stems  of  Tidipa,  Yucca,  and  Ili/acinllius 
(Griffiths,  C.  J.  Five.  5,  122).  Occurs  as  methyl 
ether  in  the  oil  of  wintergreen  (from  Ganlthcria 
jirocinnhens)  (Cahours,  A.  48,  60  ;  Hartley,  C.  J. 
53,  004).  Methyl  salicylate  constitutes  the  es- 
sential oils  of  Gaultheria  punctata  and  G.  leiico- 
carpa  (Kohler,  B.  12,  240). 

Formation. —  1.  By  oxidation  of  o-oxy-benzyl 
alcohol  (saligenin),  and  of  o-oxy-benzoic  alde- 
hyde (salicylic  aldehyde). — 2.  By  potash-fusion 
from  salicin,  coumarin,  indigo,  o-cresol  (Barth, 
A.  154,  300),  toluene  o-sulphonic  acid,  2)-chloro- 
toluene  sulphonic  acid  (Vogt,  Z.  [2]  5,  577),  and 
other  bodies. — 3.  By  heating  cupric  benzoate 
with  water  in  sealed  tubes  for  3  hours  at  180° 
(Smith,  Am.  2,  338)  ;  cf.  Ettling,  A.  53,  83).— 
4.  From  o-amido-benzoic  acid  by  the  diazo- 
reaction  (Hiibner  a.  Petermann,  A.  149,  129  ;  cf. 
Gerland,  ^.  80,  147).— 5.  Together  with  ^>oxy- 
benzoic  acid  by  heating  phenol  with  CCl^  and 
alcoholic  potash  (Tiemann  a.  Beinier,  B.  9, 
1285).— 6.  By  oxidising  o-tolyl  sulphuric  acid 
C.HjMeO.SOjH  with  alkaline  iCMnO.,  (Heymann 
a.  Konigs,  B.  19,  700).— 7.  By  heating  C,H,,ONa 
with  sodium  carbonate  in  a  current  of 
carbonic  oxide  at  200°  :  PhONa  -t-  Na^CO^  +  CO 
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=  CJIi(ONa).CO,Na  +  HCO,Na  (Sehroeder,  A. 
221,  41). — 8.  By  oxidising  toluene  o-phosphonic 
acid  with  alkaline  KMnO^  (Heymann  a.  Konigs, 
B.  19,  3306).— 9.  By  distilling  sodium  phenyl 
carbonate  with  NaOEt  in  a  current  of  COj 
(Hentschel,  J.  pr.  [2]  27,  39).— 10.  By  heating 
phenyl  ethyl  carbonate  with  NaOPh  at  200°  in 
a  current  of  hydrogen,  PhOEt  being  also  formed. 
11.  Together  with  PhOEt  by  heating  Ph^COa 
with  NaOEt  in  a  current  of  hydrogen  (H.). 

Preparation. — By  passing  CO.,  over  sodium- 
phenol  heated  at  180°  C,Hj(ONa)CO,Na  being 
formed  and  phenol  distilling  over  (Kolbe,  A.  115, 
201 ;  J.  pr. \2]  10,  93).  CO.,  is  first  absorbed,  and 
this  can  also  take  place  at  a  lower  temperature, 
and  the  resulting  sodium  phenyl  carbonate 
C^HjO.CO.jNa  changes  into  the  isomeric  sodium 
salicylate  OjH,(OH).C02Na.  This  change  can 
take  place  at  130°.  The  sodium  salicylate  reacts 
upon  excess  of  sodium  phenol  at  180°,  setting 
free  phenol,  which  distils  over,  leaving  basic  so- 
dium salicylate  behind  CsHj(OH).CO.,Na  +  PhONa 
=  PhOH-h  C,Hj(ONa).CO.,Na  (E.  Schmitt,  J.  pr. 
[2]  31,  404  ;  cf.  Baumann,  B.  11,  1910).  Sali- 
cylic acid  is  set  free  by  acidifying  the  basic 
sodium  salicylate.  By  using  a  measured  quantity 
of  CO.,,  starting  the  operation  at  a  low  tempera- 
ture and  finishing  it  at  130°,  the  formation  of 
basic  sodium  salicylate  may  be  avoided,  so  that 
half  the  phenol  may  be  saved. 
.  Properties. — Colourless  needles  (from  hot 
water)  or  monoclinic  prisms  (from  alcohol). 
Sublimes  at  200°.  Volatile  with  steam.  FeCl^ 
colours  its  aqueous  solution  violet,  the  colour 
not  being  removed  by  acetic  acid.  Prevents  ppn. 
of  copper  sulphate  (\  mol.)  by  alkalis.  With 
albuminoids  it  forms  compounds  containing 
about  14  p.c.  of  the  acid  (Farsky,  C.  C.  1877, 
148).  Bromine-water  yields  a  pp.  of  C^H.^BrjO 
in  dilute  aqueous  solutions.  Iodine  and  potash 
give  a  red  powder  C6H,,I(0I)C0oK  (Messinger  a. 
Vortmann,  B.  22,  2321).  Antiseptic.  Anti- 
rheumatic. 

Beactions.—l.  Split  up  into  COj  and  phenol 
when  rapidly  heated  to  220°  ;  at  250°  diphenyl- 
ene-ketone  oxide  [174°]  is  formed  (Klepl,  /.  pr. 
[2]  28,  217).  Cone.  HClAq  at  150°  decomposes 
it  in  like  manner  (Graebe,  A.  139, 143).  Potash- 
fusion  also  gives  phenol. — 2.  KMnO^  oxidises  it 
to  formic  acid  and  CO^.  Chromic  acid  mixture 
acts  in  like  manner. — 3.  Chlorine  forms  chloro- 
oxy-benzoic  and  di-chloro-oxybenzoic  acids. — 

4.  Iodine  and  HIO,  give  mono,  di-,  and  tri-, 
iodo-oxy-benzoic  acids   and   tri-iodo-phenol. — 

5.  Nitrous  acid  passed  into  its  ethereal  solution 
forms  nitro-  and  diazo-oxy-benzoic  acids  (Gold- 
berg, J.  pr.  [2]  19,  368).  — 6.  PCL  forms 
C„H,(C0C1).0.P0CL  (168°  at  11  mm.).  This 
compound  is  partially  decomposed  on  distilla- 
tion, yielding  o-chloro-benzoyl  chloride.  Moist 
air  converts  it  into  C^H|(C0.,H).0.P0(0H),,. 
Further  treatment  with  PCl^  at  170°  forms 
C„H,(C0C1).0PC1,  (179°  at  11  mm.)  converted 
by  water  into  C,H,(C0.,H).0P(0H).,.  Excess  of 
PCI,  forms  C„H^Cl.CCi3  (Couper,  A.  109,  370  ; 
Anschiitz,  A.  228, 314  ;  239,  314  ;  Chasanovitch, 
B.  20,  1166).— 7.  PCI3  forms  C^H^ClPOa,  which 

may  be  C,H,<^'^-°>PC1.    It  forms  crystals 

[37°]  (127°  at  11  mm.),  and  is  sol.  ether,  benzene, 
and  CHCI3,  but  decomposed  by  water  into  sali- 


cylic and  phosphorous  acids  (Anschiitz  a.  Emery, 

A.  239,  301).  It  is  converted  by  PCI5  or  free 
chlorine  into  CHjClaPO^  (107°  at  11  mm.),  S.G. 
f  1-557;  whence  water  forms  C,Hj(0H)3P0j 
ri42°].  The  chloride  C.H.CIPO,  takes  up  brom- 
ine forming  C,H,ClBr,^PO;,  (c.  187°  at  12  mm.). 
8.  Aniline  at  210°  produces  aniline,  phenol, 
and  C,Hj(OH).CONPhH  (Limpricht,  B.  22, 
2906). — 9.  Cyanamide  and  alcohol  at  100°  form 
ui'ea  and  o-oxy-benzoic  ether. — 10.  BeJizamidine 
forms  a  compound  Co|H,5N30  (Pinner,  B.  23, 
3824). — 11.  Glycerin  and  gaseous  HCl  forms 
C,H^(OH).CO.OC3H,Cl.,[44°],S.G.  1-331  (Gottig, 

B.  24,  508),  whence  sodic  salicylate  at  180°-200° 
forms  crystalline  CjHJO.CO.C.H^OH),  and 
CH(OBz)(CH.,.0.C0C„H^0H),  [95°]  (Fritsch,  B. 
24,  779). — 12.  >4c(;toc7ito)-7ji/dros(;  forms  C..3H3„0,5 
[185°],  whence  C.,3H2,(OAc)-05  [111°]  (Michael, 

B.  15,  1922). -13.  Phenol  and  SnCl,  at  120° 
yield  op-di-oxy-benzophenoue  [144°]  (Michael, 
Am.  5,  83). — 14.  Besorcin  at  200°  forms  tri-oxy- 
benzophenone.  —  15.    Orcin    gives     '  (;3)-oxy- 

methyl-xanthone '  C,Hj<^(.^>C,HJIe(OH) 

[285°]  (Von  Kostanecki  a.  Nessler,  B.  24,  1895). 
16.      Phloroglucin      forms  iso-euxanthone 

C6H4<QQ>C,H,(OH)2  [247°].— 17.  When  taken 

internally  it  is  excreted  as  salicyluric  acid  or 
salicyl-glycocoll  CgHjNO.,  [c.  160°]  (Bertagnini, 
II  Nuovo  Cimcnto,  i.  363). — 18.  With  camphor 
it  forms  a  compound  C,H,032C,„H„0  r60°]  [a]o 
=  +  27°-3  (in  dilute  alcohol)  (L^ger,  C.  B.  Ill, 
110).— 19.  K.,S.,0,  (17  pts.)  added  to  a  solution 
of  salicylic  acid  (10  pts.)  and  KOH  (8  pts.)  in 
water  (25  pts.)  forms  the  crystalline  compound 

C,  Hj(C0.,K).0S03K  (Baumann,  B.  11,  1914).— 

20.  A  solution  of  salicylic  acid  and  borax  in 
water  deposits  crystals  of  CnH,|,NaB0„  whence 
the  corresponding  salts  NH^A',  KA',  MgA'.,  lOaq 
and  CaA'2  lOaq  (Jahns,  Ar.  Ph.  [3]  12,  2i2).— 

21.  Chloral  at  140°  forms  C.H.^^q  q^CH.CCIj 

[124°]  (Wallach,  4.193,  1). 

Salts.— C,H^(0Na).C02Na.  With  POCI3  it 
gives  di-phenylene-ketone-oxide  C|3Hjj0.2  [174°]. 
The  normal  salt  CsH^(0H).C0.^Na  is  converted 
by  POCI3  into  an  isomeric  body  [91°]  (R.  Richer, 
J.  pr.  [2]  23,  349 ;  28,  303).— NaHA^  Large 
crystals,  sol.  alcohol  (E.  Hoffmann,  Ar.  Ph.  [3] 
12,  226).— KA'iaq.  Decomposed  at  210°  into 
CO,,  phenol,  and  disodium  p-oxy-benzoate  (Ost, 
J.  pr.  [2]  11,  392).  In  presence  of  excess  of 
KOH  the  change  does  not  take  place.  The  Na 
salt  does  not  give  p-oxy-benzoic  acid  when 
heated  alone  or  with  NaOH,  but  when  heated  in 
a  current  of  CO.^  at  300°  it  yields  oxy-isophthalic 
and  oxytrimesic  acids. —  NHjA'. — NH^A'^aq: 
monoclinic  crystals. — BaA'._,aq.  Small  needles, 
si.  sol.  cold  water.— BaC,Hj03  2aq.  Needles,  si. 
sol.  hot  water. — SrA'22aq. — CaA'22aq.  Octahe- 
dra,  V.  sol.  water,  sol.  alcohol. — CaCjHjOj  aq. 
Crystalline  powder,  nearly  insol.  water.— 
MgA'.,4aq.— ZnA'.,3aq.  S.  5  at  20°.  Needles, 
sol.  alcohol  (Vulpius,  Ar.  Ph.  [3]  14,  239).— 
ZnA'.,2aq  (Marignac,  J.  1855,  485).— CdA',aq. — 
HgC,H,03  (Lajoux  a.  Grandval,  J.  Ph.  [5]  20,  5). 
— HgA',.  —  PbA'.,aq.  —  PbCjH.Oj.  —  Oxysalt  : 
Pb503(C,H,03).2.  —  TIA'.  —  Tl  AH.O:.-  —  BiOA'. 
Insoluble  powder  got  by  adding  sodium  salicylate 
to  a  solution  of  bismuth  nitrate  in  glycerin 
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(Wolff,  Ph.  [3]  14,  508).— AlA'3(Van  derVelden, 
J.  pr.  [2]  1.5,  ISij.-  FeA'j :  brown  pp.,  quickly 
becoming  violet. — Mn;V2  2aq. — Cu.i'.^  laq:  bluish- 
green  needles,  v.  sol.  water  and  alcohol. — 
CuCjE^O^aq.  Insoluble.— CuK,,(C,HjO.,),,4aq  : 
green  tables,  v.  sol.  water. — CuBa(C,H|0.,).,4aq 
(Peilizzari,  G.  14,  305). — AgA.' :  monoclinic 
needles. 

Methyl  ether  C,H^(OH).CO,Me.  Mol.  w. 
152.  (224°  cor.).  S.G.  a  1-197.  S.V.  155-9 
(Ramsay) ;  15G-7  (Lossen,  A.  254,  C4).  H.P. 
129,224  (Stohmann,  J.  pr.  [2]  3G,  353).  Consti- 
tutes oil  of  wintergreen,  oil  of  Gaultlicria  punc- 
tata and  Icucocarpa,  and  oil  of  birch  (Kohler,  B. 
12,  24G;  Pettigrew,  Ph.  [3]  14,  107).  PCl^  yields 
C,H,,(C0C1).0.P0C1,  {v.  supra).  Phenyl  cyanate 
at  100"  forms  CJ1.,(C0 .Me).O.CONHPh  [23S=] 
(Snape,  C.  J.  47,  775).  Hydroxylaniine  hydro- 
chloride yields  C,Hj(OH).CO.NH(OH)  [109°] 
(Jeaurenaud,  B.22,  1273).  Beuzamide  forms,  on 
heating,  phenyl  benzoate  and  a  compound 
C,,H„,N^O  [250°  cor.]  crystallising  from  chloro- 
form in  yellow  needles  (Guareschi,  A.  171,  143). 
Forms  the  crystalline  salts  CuH^(OK).COaMe  iaq 
and  BaA'.,  aq. 

Ethyl  ether 'E.ik'.  (227°).  H.F.  139,252. 
Oil  (GOttig,  B.  9,  1473).  With  benzamidine 
hydrochloride  it  gives  (C,H,0,)G,H,NO  [120=], 
benzamidine  salicylate  C,|H,jN„03  [202°],  and  a 
compound  CiHi^N^O  [240°],  whence CjiHuAcNaO 
[141°]  (Pinner,  B.  23,  2935). 

Ethylene  ether  CM, k!.,.  [83°]. 

Propyl  ether  FrA'.  (-239°).  S.G. 1-021. 
H.F.  147,880. 

Isoami/l  ether  C.^,^A.'.  (270°). 

Phenyl  ether  FhA.'.  Salol.  [42°].  Formed 
by  slowly  adding  POCI.,  (28  g.)  to  a  mixture  of 
salicylic  acid  (00  g.)  with  phenol  (48  g.)  at  135° 
(Seiffert,  J.  pr.  [2J  31,  472).  Anti-rheumatic. 
The  yield  is  good  (99  g.).  Trimetric  tablets  (from 
alcohol,  a:&:c  =  "903:1: -097  (Leger),  insol.  water. 
Its  alcoholic  solution  is  coloured  violet  by  FeCl  ,. 
Cone.  NaOH  forms  solid  C,H^(ONa).CO,Ph,  but 
boiling  NaOHAq  saponifies  it.  When  heated  for 
a  long  time  to  boiling  it  gives  CO.^,  phenol,  and 
diphenylene  ketone  oxide.  Dissolved  in  HOAc 
it  is  nitrated  by  HNO^  to  C,H,(NO,)(OH).CO,,Ph 
[150°]  and  a  di-nitro-  compound  [183°].  HNO^ 
(S.G.  1-53)  forms  also  C,H(N0.,)3(0H).C0..Ph 
[100°]  (Knebel,  J.  pr.  [2]  42,  158). 

Nitro-phcnoxy -ethyl  ether 
C,,H,(NO,)O.C,H,A'.     The  o-  isomeride  [100°] 
yields  an  acetyl  derivative  [80'].  The  j)-  isomeride 
crystallises  from  alcohol  in  needles  [131°]  (Wag- 
ner, J.  pr.  [2]  27,  215). 

Tolyl  ethers  C^H.MeA'.  The  o-,  m-,  and 
p-  compounds  [35°],  [74°],  and  [39°]  are  insol. 
water,  si.  sol.  alcohol  (Nencki,  C.  B.  108,  254). 

Methyl  derivative  C„H,(OiMe).CO.,H. 
[98-5°].  S.G.  1-1801.  ^5  1-5521.  04-.59 
(Briihl).  S.  -5  at  20°.  Formed  by  saponifying 
its  methyl  ether,  which  is  formed  from  oil  of 
Wintergreen,  KOMe,  and  Mel  (Cahours,  A.  92, 
315).  Monoclinic  tables  (from  water).  Its 
aqueous  solution  is  not  coloured  by  FeCl^. 
Yields  the  salts  BaA'.„  PbA'„  aq,  and  AgA',  and 
the  ethers  MeA'  (228°),  EtA''(235°)  (Folsing,  B. 
17,  480),  and  PhA'  [59°]  (Seiffert,  J.  pr.  [2]  31, 
474). 

Ethyl  derivative  C,H,(OEt).CO..H. 
[19-4°].  Forms  the  salts  CaA',,  BaA',,,  PbA'„  2aq, 


CaA',(OH),  and  AgA'  (Kraut,  A.  150,  1)  and  the 
ethers  MeA'  (245°)  and  EtA'  (251°). 

Isopropyl  derivative  C,,Hj(OPr).COoH. 
Oil,  forming  the  salts  CaA'.,2aq,  BaA'^aq,  and 
AgA'iaq  and  the  ether  MeA'"(250°). 

Allyl  derivative  C,,H,(OG,H,).CO..H. 
[113°].  Forms  the  salt  AgA'  and  the  ether 
MeA'  (245°)  (Soichilone,  G.  12,  449). 

Ethylene  derivative C,,H ,(O.C„H,.CO,,H),_,. 
[152°].  Formed  by  saponification  of  its  ethyl 
ether  Et„A"  [97°],  which  is  itself  got  by  heating 
C,.Hi(ONa).CO,Et  with  ethylene  bromide  at  130  . 
Silky  needles  (from  water)  (Weddige,  J.  pr.  [2] 
21,  128). 

Phenyl  derivative  CJI,(OPh).COjII. 
[113°].  (355°).  Formed  by  adding  Na  to 
C,H,(OH).CO,,Ph  at  300°  (Graebe,  B.  21,  502), 
and  also  by  the  action  of  phenol  on  o-diazo- 
benzoic  acid  (Griess,  B.  21,  982).  Plates,  v.  si. 
sol.  hot  water.  Heated  with  cone.  K^SO^  it 
yields  diphenylene  ketone  oxide.  Heating  with 
baryta  forms  diphenyl  oxide  [25°].  Bromine- 
water  at  150°  forms  C,H..Br,O.C,H,CO„H  [170°], 
whence  AgA'  and  EtA'  "[57°]  (Arbenz',  A.  257, 
80).  HNOj  at  0°  forms  a  di-nitro-  derivative 
[153°],  which  gives  the  salts  BaA'„4aq,  CaA'„  4aq, 
and  AgA',  and  the  ethers  MeA'  [120°],  "EtA' 
[70°],  and  an  amide  [100°].  The  phenyl  deriva- 
tive of  salicylic  acid  forms  the  salts  NH,A',  KA', 
CaA'2  2aq,  BaA'^  aq,  and  AgA',  and  the  ether, 
MeA'  and  EtA',  boiling  above  300°,  and  PliA' 
[109°]. 

Nitro  -pihetn/l-e  thi/le7ie  derivative 
C„H,(N0„).0C.,H,6.CsH,.C0„H.  The  o-  acid 
[142^-148']  forms  a  crystalline  ether  EtA' 
[c.  100°],  and  the  p-  acid  [132°]  forms  a  similar 
ether  EtA'  [81°]  (Wagner,  pr.  [2]  27,  214). 
The  0-  acid  yields  on  reduction  an  amido-  acid 
[110°],  forming  C.^H^NO^.HCl  [177°]. 

Benzyl  derivative  C,.H,CH„0.C„H,.C0.,H. 
[75°].    Tables  (Perkin,  A.  148,  27).— AgA'. 

Tolyl  derivative.  Occurs  in  natural  sali- 
cyhc  acid  (J.  Williams,  Ph.  [3]  8,  785). 

Acetyl  derivative  CbHj(0Ac).C0,,H. 
[118°].  Formed  from  the  acid  and  AcCl  (Kraut, 
A.  150,  9).  Needles  (from  water),  v.  si.  sol. 
cold  water.  Hydrolysed  by  alkalis,  but  not  by 
boiling  water. 

Benzoyl  derivative  C,;HJOBz).CO,_,H. 
The  crystalline  methyl  ether  Me.V  is  formed 
from  methyl  salicylate  and  BzCl  (Gerhardt,  ^.  Ch. 
[3]  45,  104). 

Amide  C,Hj(OH).CONH„.  [139°].  From 
the  ethers  and  NH.Aq  (Limpricht,  A.  98,  258). 
Formed  by  the  action  of  AcGl  on  o-oxy-benzald- 
oxim  (Claisen  a.  Stock,  B.  24,  138).  Plates  and 
tables.  Gives  saligenin  on  reduction  with  sodium 
amalgam  (Hutchinson,  G.  J.  57,  957).  With 
bromine-water  it  yields  C,;H.,Br,.(OH).CONH,, 
[183°]  (Spilker,  B.  22,  2709).  When  heated  in 
a  current  of  HCl  it  forms  (C,,H,(OH).CO),,NH 
[199°],  which  yields  (G,H-,0„)  ,NAg  and 
(ChH|,N0,,).,HC1.— .-VgA'  :  flocculent  pp. 

Benzoi/l  derivative  of  the  amide 
C,,H,(OBz).'CONH,.     [200°].     Needles,  si.  sol. 
alcohol. 

Cuminyl  derivative  of  amide  [200°]. 

Metltui  derivative  of  the  amide 
C,H,(OMe"j.CONH.,.  [129°].  Prisms  (from 
ether)  (Grimaux,  Bl.  [2]  13,  20).  The  homo- 
logous ethyl  derivative  [110°]  (Limpricht,  A. 
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98,  264)  and  isopropyl  derivative  are  crys- 
talline. 

Anilide  C,,H,(OH).CONHPh.  [134°]. 
Prisms  (from  dilute  alcohol)  (Wanstrat,  B.  6, 
336  ;  Kupferberg,  J.  pr.  [2]  16,  442  ;  Hiibner  a. 
Meuscliing,  A.  210,  341).  FeClj  colours  its  alco- 
holic solution  violet.    On  heating  with  sulphur 

it  forms  C,H4<  g^C.C,H,OH  [129°]  (Hofmann, 

B.  13,  1237).    Yields  on  nitration 

C,  H3(N0.,)(0H).C0NHPh  [224°].  Foims  the  salts 
KC,3H,„NO.,2!,aq  and  T1C,3H,„N02. 

Nitro -a nilide  C„H,(OH) .CO.NHC.H^NO,. 
The  0-,  m-,  and  p-  varieties  melt  at  154°,  218°, 
and  230°  respectively. 

p-Toluide  C,H,,0."NHC-H,.  [156°]. 

Piperidide  CX(0H).C0.NC,H,„.  [142°]. 
Yellowish  tables  (Schotten,  B.  21,  2252). 

Hydroxylamide  C„H,(OH).CO.NH(OH). 
[169°].  Needles.  Yields  Pb(C,H„NO,)24aq  (Jean- 
renaud,  B.  22,  1270). 

Anhydride  OiCJl^.CO.i'R)^.  Disalicylic 
acid.  Formed,  together  with  salicylide,  by  the 
action  of  POClj  on  dry  sodium  salicylate  (Ger- 
hardt,  A.  Ch.  [3]  37,  322).  Amorphous  mass, 
V.  sol.  alcohol  and  ether.  Gives  no  colour  with 
FeCl,.  Dissolves  unchanged  in  aqueous  Na^CO^. 
Boiling  KOHAq  converts  it  into  salicylic  acid. 
An  anhydride  C.gHjjO,,  is  formed  by  heating 
sodium  salicylate  (3  pts.)  with  POCI3  (1  pt.)  at 
150°  (Kraut,  A.  150,  13).  It  is  insol.  cold 
alcohol.  A  thii-d  anhydride  GjsHigOg  is  got  by 
heating  C,H^(OAc).CO.,H  at  200°-240°  (Kraut). 
It  is  sol.  alcohol,  and  softens  at  70°. 

Internal  anhydride  CjHjOjOrCi^HgOji.e. 

C„Hj<^^^Q°>C,H,.    Salicylide.  [195°-.200°]. 

Formed  as  above.  Nodular  groups  of  plates 
(from  alcohol)  (Schiff,  A.  163,  220).  Insol. 
water,  si.  sol.  alcohol.  Not  attacked  by  AcCl. 
Eeconverted  by  potash  into  salicylic  acid.  A 
resinous  anhydride  C2sH,,0g  accompanying 
salicylide  is  still  less  soluble  in  alcohol. 

Nitrile  CsH^(OH).CN.  o-Cijano-phenol. 
[98°].  Formed  by  the  action  of  P.O.,  or  P.,S,  on 
the  amide,  and  also  from  C„H,(OH).CH:NOH 
and  Ac,,0  (Miller,  B.  22,  2771,  2797  ;  Tiemann, 

B.  20,  3082  ;  Meyer,  B.  20,  3289  ;  cf.  Grimaux, 
Bl.  [2]  13,  26  ;  Ahrens,  B.  20,  2953).  Formed 
also  from  diazophenol  chloride  by  Sandmeyer's 
reaction.  In  most  of  these  preparations  it  is 
accompanied  by  a  small  quantity  of  a  substance 
melting  at  195°.  Needles,  v.  sol.  alcohol,  m.  sol. 
cold  water.  Coloured  violet  by  FeCl3.  Gives  a 
white  crystalline  pp.  with  bromine  water.  Gives 
amethyl  derivative  CeHj(OMe).CN  (256°), 
and  an  ethyl  derivative  CjHj(OEt).CN 
(258°)  which  may  be  got  from  C,H,(OEt)NH, 
(Pinner, i?.  23,  2952).  The  acetyl  derivative 

C,  H,(OAc).CN  is  an  oil  (253°)  (Lach,  B.  17, 1572) 
while  the  benzoyl  derivative  CbHj(OBz).CN 
[149°]  is  crystalline  (Limpricht,  A.  99,  250 ; 
Henry,  B.  2,  491). 

Polynitrile  (C,rij(OH).CN);r.  [296°-299°]. 
Obtained  by  heating  the  amide  to  270°  (L.)  and 
as  a  by-product  in  preparing  the  nitrile  (Miller, 
B.  22,  2798).  Yellow  needles,  insol.  alcohol, 
si.  sol.  ether.  Decomposed  by  HCl  at  200°  into 
CO2,  phenol,  and  NH^. 

?M-Oxy-ljenzoic  acid  QHj(OH).CO.,H.  [200°]. 
S.  -37  at  0°  (Ost) ;  -9  at  18°  (Fittica,  B.  11, 1208). 


H.F.  111,000  (Von  Eechenberg)  ;  136,000  (Stoh- 
mann,  J.pr.  [2]  40,  129).    H.C.  729,000. 

Formation. — 1.  By  the  action  of  nitrous  acid 
on  amido-benzoic  acid  (Gerland,  A.  91,  185; 
Graebe  a.  Schultzen,  A.  142,  350). — 2.  By  fusing 
sulpho-benzoic  acid  with  potash  (Barth,  A.  148, 
30). — 3.  By  potash-fusion  fromm-chloro-benzoio 
acid  (Dembey,  A.  148,  222),  m-cresol,  and  even 
benzoic  acid  (Barth,  A.  154,  361 ;  M.  3,  802). 

Properties. — Nodular  gi'oups  of  needles  (from 
v/ater).  May  be  distilled.  V.  sol.  boiling  water 
and  alcohol.  Volatile  with  steam.  Blackens 
when  quickly  heated  to  300°,  but  gives  no 
phenol.  When  the  acid  (2  mols.)  is  heated  with 
baryta  (3  mols.)  at  350°  it  forms  no  phenol  un- 
less the  baryta  is  used  in  large  excess  (7  mols.) 
(Klepl,  J.  pr.  [2]  27,  159).  It  tastes  sweet.  Its 
solutions  are  not  coloured  by  FeClj.  Iodine 
and  KOHAq,  followed  by  an  acid,  give  a  coffee- 
brown  pp.  (Messinger,  B.  22,  2321).  It  is  not 
acted  upon  by  hydroxylamine. 

Reactions. — 1.  Bromine  (3  mols.)  forms  tri- 
bromo-77i-oxy-benzoic  acid,  soluble  in  water 
(Werner,  Bl.  [2]  46,  276).— 2.  Sodium-amalgam 
reduces  it,  in  acid  solution,  to  «z-oxy-benzyL 
alcohol. — 3.  Cone.  H^SO^  forms,  on  heating, 
several  di-oxy-anthraquinones  (q.  v.).  "When 
benzoic  acid  is  also  present,  the  two  oxy-an- 
thraquinones  are  also  formed.— 4.  Heated  with 
cinnamic  acid  and  HoSO,  it  yields  anthracou- 
marin  CijHgO^  [260°]  (v.  Cinnamic  acid,  Reaction 
14). — 5.  By  nitration  with  dilute  nitric  acid, 
which  takes  place  extremely  readily,  it  yields 
a  mixture  of  three  nitro-oxy-benzoic  acids 
C,H3(NO„)(OH)CO.,H[4:3:l],  [2:3:1],  and  [5:3:1] 
(Griess,  B.  20,  403).— 6.  PCI.,  forms  the  chloride 
C„Hj(C0Cl).0P0Cl2  of  ?)i-carboxy-phenyl-phos- 
phoric  acid  (q.v.). — 7.  The  K  salt  heated  with 
K,,S,0,  forms  S0,K.0.C,H,.C0,K  [220°-225°] 
(Baumann,  B.  11, 1915).— 8.  When  taken  inter- 
nally, it  appears  in  the  urine  as  oxybenzuric 
acid  C,H,(0H).C0.NH.CH,,.C0,H,  crystalhsing 
in  needles  (Baumann  a.  Herter,  iT.  1,  260). 

Salts.— NHjA' :  needles,  v.  sol.  cold  water. 
— CaA'^Saq:  m.  sol.  water. — BaA'2 :  gummy. — 
TIA'.— TLC^HjOa.  — PbA'2.— CdA'j.— CuA'2  aq  : 
green  needles. 

Acetyl  derivative  C^H,(0Ac).C0.,H. 
[127°]. 

Ethyl  ether -Etk'.  [72°].  (282°).  Tables, 
(from  water),  nearly  insol.  cold  water.  Cone. 
NaOHAq  forms  crystalline  CsH^(0Na).C02Et. 

Methyl  derivative  C,H,(0Me).C02H. 
[107°].  Formed  from  its  methyl  ether,  and  also 
by  oxidising  CH3.C,H^(0Me)  with  KMnO^  (Oppen- 
heim  a.  Pfaff,  B.  8,  887).  Formed  also  by  the 
action  of  CO.,  and  Na  on  C5HjBr(0Me)  (Korner, 
Bull.  Acad.  Bclg.  [2]  24,  155)  and  by  boiling  the 
sulphate  of  m-diazobenzoic  acid  with  MeOH 
(Griess,  B.  21,  979).  White  needles,  v.  si.  sol. 
cold  water.  It  forms  the  salts  CaA'o  aq  and  AgA' 
and  the  ether  C„H,(0Me)C02Me  which  is  formed 
by  heating  m-oxybenzoic  acid  with  KOH  and 
Mel  at  140°. 

Ethyl  derivative  CBHj(0Et).C02H. 
[137°].  Formed  from  its  ethyl  ether 
C„H^(0Et).C0,Et  (263°)  (Heintz,  A.  153,  331)  or 
by  boiling  the  sulphate  of  diazo-benzoic  acid 
with  alcohol  (Fittica,  B.  11, 1209  ;  Griess,  B.  21, 
979).  Needles.  Yields  CaA'^  2aq,  BaA'.^  2aq, 
and  AgA'. 
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Allyl  derivative  C„H,(Oa,H,).CO,H. 
[148°J.  Colonrloss  laminae.  Its  ethyl  ether  is  a 
thick  pungent  oil  (284  )  (Scichilone,  G.  12,  4i0). 

Phenyl  dcrivalivc  C,.H,(OPh).CO,H. 
[145°].  Formed  by  the  action  of  phenol  on  the 
sulphate  of  w-diazo-benzoic  acid  (Griess,  B. 
21,  980).  Needles,  almost  insol.  hot  water. 
Yields  BaA',  S.^aq. 

Amide  C,H,(OH).CONH„.  [107°].  Formed 
from  the  ether  and  cone.  NH^Aq  (Schulerud, 
/.  2>r.  [2]  22,  29U).  Thin  i^Iates  (from  water), 
sol.  alcohol  and  ether,  insol.  chloroform. 

Anilide  C„H,(OH).CONHPh.  [155°]. 
Needles,  insol.  water  (Kupferberg,  J.  pr.  [2]  IG, 
442). 

Nitrile  C„H,(OH).CN.  [82°].  Formed  by 
the  diazo-  reaction  from  C^H|(NH,).CN  by  dis- 
placing NH.,  by  OH  (Griess,  B.  8,  "859)  or  from 
CrtH,(NHj).OH  by  displacing  amidogen  by  Cy 
(Ahrens,  B.  20,  2953).  Plates  (from  water)  with 
intensely  sweet  taste.  Its  acetyl  derivative 
C„H^(OAc).CN  [60°]  is  got  by  boiling  m-oxy- 
benzaldoxim  with  Ac.O  (Ciemm,  B.  24,  827). 

Anhydride  C,,H,„0.,.  Formed,  together 
with  an  anhydride  C^iiHuO,,  [105°]  by  the  action 
of  POClj  at  45°  on  »«-oxy-benzoic  acid  (Schilf, 
B.  15,  2588).  Minute  crystals,  sol.  boiling  alco- 
hol. 

Tetra-hydride  CH,,<^^-  ^g->CH.CO,H. 

Formed  by  warming  the  tetrahydride  of  oxy- 
terephthalic  acid  with  water  (Baeyer  a.  Lutein, 
B.  22,  2183).  Mixes  with  water.  Forms  the 
hygroscopic  salt  NaA'  crystallising  in  slender 
needles.  Yields  an  oxim  C.HnNOa  [170°]  and  a 
phenyl-hydrazide  C,,H,„N.,6,,  [125°]. 

f)-Oxy-benzoic  acid  0,H,(OH).CO..H.  [213°]. 
S.  -173  at  0°  (Ost,  /.  pr.  [2]  17,  230)  ;  -8  at  15° 
(Saytzeff).  H.F.  118,000  (Von  Eechenberg) ; 
139,100  (Stohmann,  J.  pr.  [2]  40,  130).  H.C. 
725,900. 

Formation. — 1.  By  heating  anisic  acid  with 
cone.  HIAq  at  130°  for  12  hours  (Saytzeff,  A. 
127,  129). — 2.  By  the  action  of  nitrous  acid  on 
2J-amido-benzoic  acid  (G.  Fischer,  A.  127,  145). 
3.  By  potash-fusion  from  jj-sulplio-benzoic  acid 
(Remsen,  Z.  [2]  7,  81 ;  A.  178,  281),  anethol 
(Ladenburg,  A.  Suppl.  8,  87),  anisic  acid  (Barth, 
Sitz.  W.  54  [2]  033),  gum  benzoin,  acaroid  resin 
(Hlasiwetz  a.  Barth,  A.  134,  205  ;  138,  01), 
tyrosine  (Barth,  A.  136,  110  ;  Ost,  J.pr.  [2]  12, 
159),  cartbamin  (Malin,  A.  130,  115),  phloretic 
acid,  p-cresol,  and  even  benzoic  acid  (Barth,  A. 
152,90;  154,359;  104,  141;  M.  3, 802).— 3.  By 
passing  CO..,  through  C^H^OK  dissolved  in  boiling 
phenol,  or,  better,  by  heating  C,HjOK  in  a 
current  of  CO.,  at  170°-210°  (Kolbe',  J.pr.  [2]  8, 
330  ;  10,  89, 451  ;  11,  24  ;  Ost,  J.pr.  [2]  11,  385  ; 
Hartmann,  J.  jir.  [2]  10,  35).  At  130°-150^  the 
product  is  salicylic  acid. — 4.  The  basic  salt 
C„ri,(OK).CO,K  is  formed,  togetlier  with  CO,  and 
phenol,  by  heating  potassium  (but  not  sodium) 
salicylate  at  220°.  A  mixture  of  salicylic  acid 
(1  mol.)  and  excess  of  KOH  (3  mols.)  is  not 
affected  at  250°,  but  at  300°  yields  only  K.CO^ 
and  C,.H;,OK.— 5.  Together  with  a  smaller  quan- 
tity of  salicylic  acid  by  heating  phenol  with 
alcoholic  potash  (or  soda)  and  CCl^.  The  re- 
action takes  place  less  quickly  in  aqueous  solu- 
tion (Tiemann  a.  Reimer,  B.  9,  1285 ;  Hasse,  B. 
10,  2180). 


I  Properties. —  MonocVm'iG  crystals  (containing 
aq);  a:6:c  =  1-370:1:M02;  0  =  105°  20'.  V.  sol. 
hot  water,  alcohol,  and  ether,  si.  sol.  chlorofurm 
(unlike  salicylic  acid)  and  CS.,  (unlike  benzoic 
acid).  Split  up  at  220°  into  CO,  and  phenol. 
With  iodine  and  potash  it  gives  a  jjale-red  pp., 
which  becomes  yellow  on  acidifying  (Messinger 
a.  Vortmann,  B.  22,  2321).  Not  attacked  by 
hydroxylamine.  With  FeClj  it  gives  a  yellow 
amorphous  pp.  Excess  of  bromine-water  gives 
CO,  and  tri-bromo-phenol. 

Reactions. — 1.  ^J-Oxy-benzoic  acid  (1  mol.)  is 
converted  by  PCI  (1  mol.)  into  C.H.Cl.l'O,  i.r. 
C,Hj(COCl)OPOCl,  (170^  at  14  mm.).  S.G.  'f 
1'542.  This  chloride  shows  the  following  reac- 
tions :  (a)  Water  forms  p-carboxy-phenyl-phos- 
phoric  acid  C„Hj(CO,,H)OPO(OH),  which  forms 
plates  [200°],  v.  sol.  water,  alcohol,  and  ether. 
It  is  not  decomposed  by  boiling  aqueous  KOH, 
but  water  at  100°  forms  phosphoric  acid  and  ^J- 
oxy-benzoic  acid,  (b)  Distillation  under  atmo- 
spheric pressure  somewhat  decomposes  it.  (c) 
The  chloride  (1  mol.)  heated  with  PGl^  (1  mol.) 
at  100°  forms  |j-chloro-benzoyl  chloride, 
C.H.Cl.COCl  (Anschiitz  a.  Moore,  A.  239,  342). 
2.  On  distillation  half  of  it  splits  up  into  phenol 
and  CO,,  the  rest  yields  several  anhydrides. — 3. 
The  K  salt  when  distilled  yields  diphenylene 
oxide,  di-phenylene-ketone  oxide,  and  phenol 
(Goldschmiedt,  ill.  4,  127). -4.  Yields  50  or 
60  p.c.  of  the  theoretical  amount  of  phenol  on 
fusion  with  NaOH  (Barth  a.  Schreder,  B.  12, 
1257). — 5.  The  Na  salt  heated  in  a  current  of 
CO.,  at  290°  yields  salicylic  acid  (Kupferberg, 
J.pr.  [2]  10,  424).— 0.  The  Ca  salt  on  dry  dis- 
tillation yie'.ds  phenol,  CO,,  salicylic  acid,  oxy- 
isophthalic  acid,  diphenylene  oxide,  and  di- 
phenylene-ketone  oxide. — 7.  H,SO,  at  100°  forms 
C,H3(0H)(S03H).C0,H  (Klepl,  J.  pr.  [2]  28, 
190).— 8.  The  K  salt  heated  with  K.,S,.0,  forms 
C,.H,(CO,K).O.SOJv  (Baumann,  B.  \\,  1910).— 
9.  Taken  internally  it  appeal's  in  the  urine  as 
2>oxy-benzuric  acid  C,,H„NO^  [c.  228°]. 

Salts. — NaA',5aq  :  very  soluble  efllorescont 
plates. — Na,C,H|63. — KA'3aq.— NH,A'aq  :  long 
efflorescent  prisms. — CaA',  4aq:  slender  needles. 
— BaA',  aq  :  flat  needles. — BaA',2aq:  rhombo- 
hedra.  —  BaCHjO, :  sandy  powder.  —  Tl.\'.  — 
Cd A',  4aq.  —  CdA',  Oaq.  —  ZnA',  8aq.— PbA',  2aq. 
CuA',Oaq.— AgA'  2aq. 

Acetyl  derivative  C,II|(OAc).CO,H. 
[185°].  By  heating  the  acid  with  Ac.O.  Silvery 
plates  (from  CHCl,). 

Met  hi/ 1  ether  MeA'.  [117°].  (283°). 
H.F.  138,800.  Formed  from  the  acid,  KOH,  and 
Mel  (Ladenburg  a.  Fitz,  A.  141,  250).  Large 
tables  (from  ether),  v.  si.  sol.  hot  water. 

Ethyl  ether  EtA'.  [112-5°]  (G.) ;  [110°] 
(Hartmann).  (298°).  H.F.  147.090.  Formed  from 
the  acid,  alcohol,  and  HCl  (Graebe,  A.  139,  134). 
Crystalline.    Yields  solid  C,Hj(ONa).CO,Et. 

Phenyl  ether  PhA'.  [170°].  Present  in 
the  volatile  product  of  the  destructive  distilla- 
tion of  p-oxy-benzoic  acid  (Klepl,  J.  pr.  [2]  28, 
214).  Trimetric  tablets  (from  chloroform). 
Saponified  by  cold  NaOHAq.  With  alcohol  and 
HCl  it  yields  phenol  and  |)-oxy-benzoic  acid. 
The  acetyl  derivative  C,Hj(OAc).CO,Ph  crystal- 
lises in  long  plates  [84°]. 

Methyl  derivative  C,,H,(OMe).CO.,H. 
Anisic  acid.    Mol.  w.  1.52.  [184°J.  (275°-286> 
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S.  -04  at  18°.  H.C.p.  895,200.  H.F.  132,800 
(Stobmann,  J.  pr.  [2]  40,  131).  Formed  by  oxi- 
dation of  anise-campbor,  and  of  oils  of  anise, 
fennel,  and  tarragon,  being  derived  from  tbe 
anetbol  contained  tberein  (Cahours,  A.  Ch.  [3] 
2,  287;  14,  483;  23,351;  25,  21;  27,  439; 
Laurent,  Rev.  scient.lO,  6,  362;  Gerbardt,  A.  Ch. 
[3]  7,  292;  Ladenburg,  A.  141,  241).  Obtained 
also  from  its  methyl  ether,  which  is  formed  by 
heating  p-oxy-benzoic  acid  (1  mol.)  with  KOH 
(2  mols.)  and  Mel  (2  mols.)  at  120°  (Ladenburg). 
It  is  a  product  of  the  oxidation  of  chica  (Erd- 
ma,nn,  J.  pr.  71,  198).  It  is  also  produced  by 
oxidising  C„H,Me(OMe)  (Korner,  Bl.  [2]  10,  468) 
and  by  boiling  tbe  sulphate  of  ^-diazobenzoic 
acid  with  MeOH  (Griess,  B.  21,  979).  Prepared 
by  mixing  basic  potassic  p-oxybenzoate  (got  by 
beating  potassic  salicylate  at  220°,  or  by  adding 
KOH  to  a  solution  of  jp-oxybenzoic  acid)  with  a 
solution  of  KMeSOj  and  evaporating  to  dryness. 
Tbe  residue  is  treated  with  HGl,  and  the  anisic 
acid  separated  from  undecomposedp-oxybenzoic 
acid  by  solution  in  chloroform  (E.  v.  Meyer  a. 
P.  Eichter,  J.  pr.  [2J  32,  429).  Monoclinic 
prisms,  m.  sol.  hot  water.  Yields,  on  nitration, 
C,H3(N0,)(0Me)C0,,H,  C,H3(N0,).,0Me,  and 
C^H2(N0.J.,0Me.  HIAq  converts  it  into  Mel  and 
p-oxy-benzoic  acid  (Graebe,  A.  139,  148).  When 
taken  internally  it  passes  into  tbe  urine  as  anis-  i 
uric  acid  (q.  v.).  POCl^  forms  tbe  anhydride  [ 
C„H,,0,,  [99°]  (Pisani,  A.  102,  284).  POl^  forms  j 
crystalline  C,Hj(0Me).C0Cl.  Forms  tbe  salts 
NHjA',  KA',  NaA'  iaq,  NaA'5aq,  BaA'o,  SrA'^aq, 
CaA'„  aq,  MgA'j  4aq,  PbA'.,  aq,  ZnA'.2  3aq, 
CdA'2  3aq,  Pb(OH)A',  Cr.,A'3(bH)„  MnA'2  3aq, 
CoA'„3aq,  NiA'^  3aq,  CuA"'.,  3aq,  CuA'(OH),  and 
AgA'' (Borrella,  O.  15,  .303).  Its  ethers  are 
MeA'  [47°],  (255°)  and  EtA'  (c.253°).  Its  amide 
C„H^(OMe).CONH,  [163°]  is  formed  by  the  action 
of  NH,  on  C,H,(OMe).COCl.  It  is  also  formed  by 
passing  cyanic  acid  vapour  and  dry  HGl  through 
CuH,,OMe  containing  AlCl.,,  and  by  the  action  of 
CICONH,  and  AlCl,  on  C„H,-,OMe  dissolved  in  CS^ 
(Gattermann,  A.  244,  62  ;  B.  23, 1197).  It  crys- 
tallises from  water  in  needles  or  plates.  The 
anilide  C,H,(OMe).CONPbH  [169°]  is  formed 
by  the  action  of  phenyl  cyanate  on  anisole  con- 
taining AlCl,  (Leucbart  a.  Schmidt,  B.  18,  2338).  I 
The  nitrile  C,H^(OMe).CN,  [62°],  (254°),  is: 
formed  by  heating  the  amide  alone  or  with  PCI5  ' 
(Henry,  Z.  [2]  6,  209  ;  B.  2,  667),  and  by  heating 
C,,H^(OMe).CH:NOH  with  AcCl  at  115°  (Miller, 

B.  22,  2791).  It  crystallises  in  needles,  v.  sol. 
alcohol  and  ether.  Hydroxylamine  converts  it 
into  C,H,(OMe)C(NH„)NOH  [123°]. 

Ethyl  derivative  C,,H,(OEt).CO,.H. 
[195°]._  Formed  from  its  ether  EtA'  (275°) 
which  is  got  from  p-oxy-benzoic  acid,  KOH,  and 
EtI  (L.  a.  F.).  Got  also  by  oxidising  the  ethyl 
derivative  of  pbloretic  acid  with  chromic  acid 
mixture  (Korner  a.  Corbetta,  B.  7,  1731)  ;  and 
by  boiling  tbe  sulphate  of  i>diazo-benzoic  acid 
with  alcohol  (Griess,  B.  21,  980).  Needles. 
Yields  AgA'  cryslallising  in  needles.  The  amide 

C,  H^(OEt).COiNH,,  [202°]  (G.),  [206°]  (P.),  is 
formed  by  the  action  of  cyanic  acid  or  ClCONHj 
on  C„H|OEt  in  presence  of  AlCl,  (Gattermann, 
A.  244, 63  ;  B.  23,  1197),  and  by  adding  NaOHAq 
to  j9-ethoxy-benzamidine  hydrochloride  (Pinner, 
i?.23,  2954).  Tbe  anilide  G6H,(0Et).C0NHPh 
[170°]  is  formed  by  tbe  action  of  phenyl  cyanate 


on  phenetole  in  presence  of  AlCl,  (L.  a.  S.).  The 
nitrile  C,.Hj(OEt).CN  [69°],  (2.58°),  is  got  from 
GuHj(OEt).NII.,  by  Sandmeyer's  reaction  (Pinner, 

B.  23,  2963).    It  is  volatile  with  steam. 
Ethylene     derivative.     The  amide 

C2H,(0C,H,.C0NH,).,  [280°]  is  formed  by  the 
action  of  CICONH,  on  C.,Hj(OPh).,  in  CS,,in  pre- 
sence of  AICI3  (Gattermann,  A.  244,  69)." 

Allyl  derivative  C^B.fi.G^IL^.CO.^. 
[123°].  Formed  from  its  ether  EtA'  [109°] 
(260°)  which  is  got  by  heating  j9-oxy-benzoic 
ether  with  KOH  and  allyl  iodide  at  120° 
(Sciohilone,  G.  12,  451). 

Phenyl  derivative  C,Hj(OPh).CO,,H. 
[160°].  Obtained  by  tbe  action  of  phenol  on  the 
sulphate  of  p-diazo-benzoic  acid  (Griess,  B.  21, 
980),  and  also  by  tbe  action  of  boiling  alcoholic 
potash  upon  C|jHj(OPh).CO.,Ph,a  white  sublimate 
[73°-78°]  got  by  strongly  heating  p-oxybenzide 
in  a  current  of  hot  CO.,  (Klepl,  J.pr.  [2]"28, 200). 

P henoxy -ethyl  derivative 
G,H,(OPh).O.C„H,.CO.,H.  [196°].  Satiny  needles 
(from  alcohol)  (Wagner,  J.  pr.  [2]  27,  227).  Its 
ether  EtA'  [81°]  is  crystalline. 

Nitro-phenoxy -ethyl  derivative 
C„H,(NO.;;.O.C,,H,.O.CjH,CO..H.  The  0  -  com 
pound  [207°]  forms  an  ether  EtA'  [103°]  crystal- 
lising from  alcohol  in  plates,  and  may  be  re- 
duced to  CBH,(NH.).O.C,H,O.C,H,.CO,Ji  [185°]. 
The  p-  isomeride  [218°j  forms  a  salt  NaA'3aq 
and  an  ether  EtA'  [131°]  crystallising  in  minute 
needles. 

Amide  C,H^(0H).C0NH2.  [162°].  Needles 
(containing  aq).    Forms  tbe  sodium  compounds 

C,  Hj(ONa).CONH,  and  C,H,(0Na).C0NH,Cl 
[206°].  Yields  ^-oxy-benzyl  alcohol  on  reduc- 
tion with  sodium-amalgam  (Hutchinson,  B.  24, 
175). 

4niZi^^eC,H,(0H).C0NPhH.  [197°].  Yellow 
plates,  V.  sol.  alcohol. 

Piperidide  C,H,(0H).C0NC3H,„.  [210°]. 
Prisms  (from  dilute  alcohol)  (Schotten,  B.  21, 
2254). 

Nitrile  CsHj(OH).CN.  p  -  Cyanoplienol. 
[113°].  Formed  by  distilling  ammonium  j3-oxy- 
benzoate  with  P.^O^  (Hartmann).  Formed  also 
from  p-amido-phenol  by  Sandmeyer's  reaction 
(Ahrens,  B.  20,  2954),  and  by  the  action  of  NH3 
on  ^-oxy-benzide.  Thin  trimetric  laminte  ; 
a:6:c  =  •855:1:2-308.  M.  sol.  hot  water.  Forms 
an  acetyl  derivative  C,,H,(OAc).CN,  [57°], 
(266°),  crystallising  in  white  needles. 

Anhydride  G^Hfi...  p-0x7jhenzide.  Left 
in  the  retort  after  distilling  p-oxy-benzoic  acid 
below  350°  (Klepl,  J.  pr.  [2J  25,  525  ;  28,  194). 
White  amorphous  powder,  blackening  at  350" 
without  melting.  Insol.  alcohol.  Eeconverted 
into^-oxy-benzoic  acid  by  boiling  KOHAq  ;  not 
attacked  by  NH3  or  Na  .COjAq.  Heated  in  sealed 
tubes  with  PCI5  it  yields  C.H.Cl.CCla. 

Anhydride  C||H,„0,,  i.e. 
CO,H.C,H,.O.CO.C„H,.OH.  [261°].  A  product 
of  the  action  of  beat  on  jj-oxy-benzoic  acid. 
Minute  needles,  v.  sol.  alcohol.  Quickly  con- 
verted by  alkalis  into^-oxy-benzoic  acid.  Yields 
NaA',  BaA',,  and  C„H„AeO,  [217°]. 

Anhydride  C,>,H|jOj  i.e. 
CO,H.C,H,.O.CO.C,H,-O.CO.C,Hj.OH.  [280°].  S. 
(alcohol)  -45  in  tbe  cold,  1-3  at  78°.  Accom- 
panies ^J-oxybenzide.  Crystalline  powder.  Con' 
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verted  by  potash  into  ^J-oxy-bcnzoic  acid.  Gives 
NaA'  and  C,,|H,:,AcO,  [230°]. 

Anhydride  C.„H,,,0,,.  rormcd  from  the 
acid  and  POClj  (Schill,  B  '.  15,  2588).  Insoluble 
powder. 

Li-oxy-benzoic  acid  C.HijO,  i.e. 
CsH3(0H).,C0.,H  [8:2:1].  Pijrocakchin  carhoxijUc 
acid.  Mol  w.  154.  [204°].  Formed  in  small 
quantity,  together  with  protocatechuic  acid  by 
heating  pyrocatochin  (1  pt.)  with  ammonium 
carbonate  (4  pts.)  and  water  (5  pts.)  at  140°  (A. 
Miller,  0.  J.  41,  31)8  ;  A.  220,  110).  Formed 
also  by  heating  iodosalicylic  acid  with  KOH. 
Needles  (containing  2aq),  m.  sol.  water,  v.  sol. 
alcohol  and  ether.  FeClj  gives  a  blue  colour  not 
destroyed  by  excess,  but  changed  to  violet-red  by 
Na.,CO.,.  Gives  a  tlocculent  pp.  with  Pb(OAc).,. — 
BaA',5aq  :  prisms.    (S.  of  BaA',)  1  at  18°. 

Isomeride  v.  Pkotocateciiuic  acid. 

s-Di-oxy-benzoic  acid  C„H3(0H).,C0.,H  [5:3:1]. 
(a.)-Resorcylic  acid.  [222°]  (B.  a.  S.) ;  [233°]  (B.). 
Formed  by  fusing  s-di-sulpho-benzoic  acid  with 
potash  (Barth  a.  Senhofer,  ^.  159,  222).  Formed 
also  from  bromo-sulpho-benzoic  acid  by  potash- 
fusion  (Bottinger,  B.  8,  374).  Prisms  or  needles 
(containing  1^  aq),  m.  sol.  cold  water.  Gives  no 
colour  with  FeCI.,.  Cone.  H,SO.,  at  140°  forms  a 
red  solution  whence  water  ppts.  green  flakes  of 
anthrachrysone  C,^HjO^.  Yields  resorcin  on 
fusion  with  potash. 

Salts. — NaA'aq.— BaA'.,4aq.—  CuA'.,61aq. — 
CdA'j4,'aq. — AgA'aq  :  crystalHne  pp. 

Ethyl  ether  EtA'.  [below  100°].  Prisms. 

Methyl  ether  of  the  methyl  deriva- 
tive C,H.,(OH)(OMe)CO.,i\Ic.  (315°).  Formed, 
together  with  C,J4,,(0Me)X0,,Me  from  5-di-oxy- 
beiizoic  acid,  Mel,  and  KOH  (Meyer,  M.  8,  430). 
Oil. 

Di-methyl  derivative  C„H.,(OMe),,CO,H. 
[176°].  Formed  by  methylation  and  also  by 
oxidation  of  the  di-methyl  ether  of  orcin  (Tie- 
niuan  a.  Streng,  B.  14,  2002).  White  needles, 
sol.  hot  water. — AgA' :  crystalline  pp. 

Methyl  ether  of  the  di-methyl  deri- 
vative C,H3(OMe),C02Me.  [81°].  (298°). 
Four-sided  prisms  (M.). 

Di-ethyl  derivative  C„H.|(0Et).,C02H. 
[88°].    Prisms.    Forms  oily  C,H,(OEt)..CO.,Et. 

Di-oxy-beiizoic  acid  C,H,(OH).,CO.,H  [4":2:1]. 
{l3)-Rcsorcijlic  acid.  [205°].  S.  •2()  at  17°.  H.F. 
iss.lOO.  H.C.p.  67(5,900  (Stohmann,  J.  pr.  [2] 
40,  132). 

Formation.— 1.  From  C,H,Me(OH)(SO,H) 
[1:2:4]  by  heating  with  KOH  (Ascher,  A.  101, 11). 
2.  From  toluene  disulphonic  acid  by  oxidation 
and  potash-fusion  (Blomstrand,  B. 5, 1088;  Fahl- 
borg.  Am.  2,  IDO). —  3.  By  oxidation  of  its  alde- 
hyde or  of  umbelliferone  (Tiemann  a.  Kcimer, 
B.  12,997;  13,  2368).- 4.  By  heating  resorcin 
with  ammonium  carbonate  and  water  at  125° 
(Brunner  a.  Senhofer,  B.  13,  2350). — 5.  By  oxi- 
dising morin  with  HNO3  (Benedikt  a.  Hazura, 
M.  5,  170).— 0.  By  warming  C,,H3(0H),.CS.,H 
with  acid  (Lippmann,  ill.  9,  300;  10,  020). 

Preparation. — 20  pts.  of  resorcin  are  heated 
for  an  hour  and  a  half  with  a  solution  of  100  pts. 
of  potassium  or  sodium  hydric  carbonate  in  200 
grms.  of  water;  the  yield  is  80  p.c.  of  the  resorcin 
(Bistrzycki  a.  Kostanecki,  B.  18,  1984). 

Properties.  —  Crystallises  from  ether  in 
needles  (containing  3aq)   and  from  water  in 


prisms  (containing  Jaq,  l^aq,  or  Q.Jaq).  De- 
composes at  its  melting-point  into  CO,  and 
resorcin.  FeCl,  colours  its  solution  dark  rose- 
red.  Bleaching-powder  gives  a  violet  tint, 
changing  to  brown.  By  treating  the  acid  with 
C,H,(OH),,CO.,H  [5:2:1]  and  Ac.p  and  distilling 
the    product    there    is    formed  euxanthone 

[4  2]CA(0H)<^°>CA(0H)[5  5]  (Graebe, 

B.  22,  1405). 

Salts. —  KA'aq.  —  BaA'2  4aq. — BaA'2  7aq. — 
CuA'^Saq.— AgA'. 

o-Mcthyl  derivative 
C„H3(0H)(dMc)C0..H  [4:2:1].    Formed  by  oxi- 
dising C„H,(0Ac)(6Me)CII0  (Tiemann  a.  Par- 
risius,  B.  IS,  2354).    Crystalline.    Sol.  water. 
Gives  no  colour  with  FeClj. 

p-Methyl  derivative 

C,  H,(OMe)(bH)CO.H  [4:2:1].  [154°].  S.  -7  at 
20°.  Got  by  partial  methylation  of  the  acid 
(T.  a.  P.),  and  also  by  the  action  of  CO,  on 
C,Hj(ONa)(OMe)  at  215°  (Korner  a.  Bertoni, 
Rendiconti  d.  B.  Istit.  Lombardo,  13,  741  ;  B. 
14,  847).  Needles,  sol.  hot  water.  Gives  a 
reddish-violet  colour  with  FeCla. — NaA'aq.— 
ICA'.— Ba  A'._,  4  aq .— Pb  A'.,  aq. 

Di-methyl  derivative  CjH3(0Me).,C0,^H. 
[108°].  Got  "by  methylation  (T.  a.  P.)  and  by 
oxidation  of  the  di-methyl  derivative  of  (B)- 
methyl-umbellic  acid  (Pechmann,  5.16,2120; 
17,  2133).  Needles,  si.  sol.  cold  water. — CuA'^. 
— PbA'.,. — AgA':  white  pp. 

Di-ethyl  derivative  CeH.,(0Et)2C0.,H. 
[99°].  Got  from  the  aldehyde  (Tiemann  a. 
Lewy,  B.  10,  2215). 

Di-oxy-benzoic  acid  C,H,(OH).,CO.,H  [6:2:1]. 
[c.  147°].  Formed,  together  with  the  (4,2,1)- 
isomeride,  by  heating  resorcin  with  ammonium 
carbonate  and  water  (B.  a.  S.).  Obtained  also 
from  the  methyl  derivative  of  the  nitrite  (Lobry 
de  Bruyn,  B.  T.  C.  2,  205).  Needles.  Decom- 
poses on  fusion  into  CO.^  and  resorcin.  FeCl3 
gives  a  violet  colour,  changed  to  blue  by  excess. 
Bromine  -  water  gives  tri  -  bromo  -  resorcin. — 
BaA'.^aq.— CuA'„8aq. — AgA':  crystalline  pp. 

Di-methyi  derviative  C^H3(0Me)..C0.,n. 
[179°].    Tables  (from  alcohol). 

Nitrite  of  the  di-melhyl  derivative 
C,H.,(OMe),.CN.  [118^].  (310°).  Formed  from 
C^H3(0Me)(N0.,).CN  by  boiling  with  MeOH  and 
KOH.  Crystals.  Gives  with  nitric  acid  a 
nitro-  compound  C„HsN.,Oj  [111°].  The  corre- 
sponding nitriles  C,H3(dMe)(0Et)CN  [60°]  and 
C,H3(0Et),CN  [122°]  crystallise  from  alcohol, 
the  former  in  trimetric  crystals,  a:b:G 
=  •790:1:1-65,  and  the  latter  in  di-metric  crystals 
a:c-l:  -505  (Lobry  de  Bruvn,  B..  T.  C.  3,  383). 

Di-oxy-beuzoic  acid  C  ji3l0H).,C0.,H  [5:2:1]. 
Gcntisic  acid.  Hi/droq^tiinoiie  carboxylio  acid. 
[197°]. 

Formation. — 1.  By  fusing  iodo-salicylic  acid 
[196°]  or  bromo-salicylic  acid  with  KOH  (Laute- 
mann,  A.  120,  299  ;  Bakowsky  a.  Leppert,  B.  8, 
789  ;  Miller,  A.  220,  124  ;  P.  F.  Frankland,  C.  J. 
37,  750).  —  2.  From  oxy-amido- benzoic  acid 
(Goldberg,  2^r.  [2]  19,  371).— 3.  By  fusing 
gentisin  with  potash  (Hlasiwetz  a.  Habermann, 
A.  175,  00 ;  Tiemann  a.  Miller,  B.  14,  1988).— 
4.  By  digesting  KHCO.  (4  pts.)  with  hydroquin 
one  (1  pt.)  and  water  (4  pts.)  (Senhofer  a.  Sar- 
lay,  M.  2,  448). 
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Properties. — Needles  or  prisms,  v.  sol.  water,  ] 
alcohol,  and  ether.  FeCl,  colours  its  solution 
blue.  Reduces  Fehling's  solution  on  heating. 
Split  up  on  distillation  into  CO.^  and  hydroquin- 
one.  Benzamidine  forms  a  compound  [266°J 
(Pinner,  B.  23,  2939). 

Salts.— NaA'.,5.^aq.  Deliquescent  prisms. 
— KA'aq.— CaA'jfaq.— BaA'j.  S.  40  at  18°.— 
PbA'22aq.— CuA'.,4!aq. 

Ethyl  ether  EtA'.    [75°].  Crystals, 

m-Methyl  derivative 
C6H3(OH)(OMe)CO,H  [2:5:1].  [142°].  S.  -17 
at  10° ;  9  at  100°.  Formed  by  oxidising  the 
acetyl-methyl  derivative  of  gentisic  aldehyde 
C,,H.,(OAc)(OMe)CHO  with  KMnO,,  and  saponi- 
fying the  product  (Tiemann  a.  Miller,  B.  14, 
1997).  Formed  also  by  the  action  of  CO,  at 
225°  on  CeH,(ONa)(OMe)  (Korner  a.  Bertoni). 
Needles.    Its  solution  is  coloured  blue  by  FeCl.,. 

Di-methyl  derivative  C„H,(0Me)2C0.,H. 
[76°J.  Formed  by  oxidising  C,;H3(OMe)2CHO. 
Needles. — AgA':  small  white  needles. 

Tri-oxy-benzoic  acid     Gallic  acid. 

Tri-oxy-benzoic  acid  G^H.(OH),CO,H. 

Tri-methyl  derivative  C^H.>(0Me)3C0.^H. 
[109°].  Formed  by  oxidising  the  tri-methyl 
derivative  of  ajsculetic  acid  (Will,  B.  16,  2113). 

Tri- ethyl  derivative  C,H,(0Et)3C0,H. 
[134°].  Formed  by  oxidation  of  the  tri-ethyl 
derivative  of  (a)-  or  (0)-  ffisculetic  acid  with 
KMnOj  (W.).    Slender  needles. 

Tri-oxy-benzoic  acid 
C,H.,(OH),CO.,H  [4:3:2:1].  Mol.  w.  170.  [206°- 
220°].  S.  -13'  at  12-5°.  H.F.  231,300.  H.C.p. 
633,700  (Stohmann).  Formed,  together  with 
pyrogallol  dicarboxylic  acid,  by  heating  pyro- 
gallol  with  ammonium  carbonate  (Senhofer  a. 
Brunner,  M.  1,  474  ;  Kostanecki,  B.  18,  3202 ; 
Sohiff,  A.  245,  35).  Needles  (containing  Jaq), 
sol.  alcohol.  FeClj  colours  its  dilute  solution 
violet.  Bleaching-powder  and  nitric  acid  do  the 
same.  Lime  and  baryta-water  gives  a  bluish 
pp.  Eeduces  ammoniacal  AgNO^  in  the  cold. 
HjSO,,  does  not  form  rufigallic  acid  (difference 
from  gallic  acid).  POCl.,  forms  an  acid  C|,|H,u09 
greatly  resembling  tannin.  It  is  an  astringent 
yellow  powder  and  gives  Ba(C,^H;,09)2  and 
C„H,Ac,0„. 

Salts  .— KA'aq.— NaA'  2aq.— BaA'.,  5aq.— 
CaA'.,4aq.— Pb.,C,H,,0,,Haq:  white  flocculent  pp. 

Methyl  ether  GJi.,(OIl},CO.JAe.  [152°]. 
Needles  (containing  2iaq). 

Tri-methyl  derivative  C„H.,(0Me)3C02H. 
[99°].    Crystals  (Will,  B.  21,  2020)1 

Methyl  ether  of  the  tri-methyl  cZeri- 
vativeC^'H.,{OMe)fiO.Me.    (281°).  Oil. 

Ethyl  ether  EtA''.  [102°].  Colourless 
crystals  (containing  aq)  melting  at  86°  when 
hydrated.  FeCl^  gives  a  greenish-brown  colour 
(Will  a.  Albrecht,  j5.  17,  2100 ;  Schifi ,  A.  245, 
40). 

Tri-ethyl  derivative  C^H.,(OEt),CO.,H. 
[100°].  Formed  by  oxidation  of  "the  tri-ethyl 
derivative  of  daphnetic  acid  with  KMnO^  (Will, 
B.  17,  1088,  2099).  Silky  needles,  si.  sol.  cold 
water.— BaA'.^.— AgA'.  Gives  C„H3(OEt)3  when 
heated. 

Ethyl  ether  of  the  tri-ethyl  deriva- 
tive C„H,(0Et)aC02Et.  Oil.  Formed  by  ethyla- 
ting  the  acid. 


Tri-oxy-benzoic  acid  C,n,(OH).,CO.,H. 
Phloroglucin  carboxylic  acid.  Formed  by  boil- 
ing phloroglucin  (1  pt.)  with  KHCO^  (4  pts.) 
and  water  (4  pts.)  (Will  a.  Albrecht,  B.  17,  2103  ; 

18,  1323).  Colourless  crystals  (containing  aq), 
sol.  alcohol  and  ether.  Split  up  by  boiling  water 
into  CO.^  and  phloroglucin.  FeCl,  gives  a  trans- 
ient blue  colour.  Alcohol  and  HCl  yields  COj 
and  the  diethyl  ether  of  phloroglucin.  On  heat- 
ing with  POCI3  it  gives  an  isomeride  of  tannin, 
which  is,  however,  not  very  astringent  and  gives 
no  colour  with  FeClj  (Schiff). 

Tri-methyl  derivative? 
C„H2(0Me)3C0,H.      Asaronic    acid.  [144°]. 
(300°).    Formed  by  oxidising  asarone  with  boil- 
ing aqueous  KMnO^  (Butlerow  a.  Eizza,  J.  R. 

19,  3).  Needles.  On  distillation  with  Lime  it 
yields  C5H3(OMe)3  (246°). 

References.  -Bmomo-,  Bromo-nitro-,  Chloro-, 
Chloko-iodo-,  Chloro-nitro-,  I0DO-,  and  Iodo- 

NITRO-OXY-BENZOIC  ACIDS. 

0-  OXY-BENZOIC  ALDEHYDE  C,B.p.,  i.e. 
C„H,(OH).CHO.  Salicylic  aldehyde.  Mol.  w.  122. 
[c.  -20°].    (196-5°).    S.G.  -f  1-1671  (BriUil). 

1-  5960.  Rqq  54-53.  Occurs  in  the  blossom 
of  the  meadow-sweet  (Spiraa  tilmaria)  (Ettling, 
A.  35,  247)  and  in  Crepis  fcetida  (Wicke,  A.  91, 
374). 

Formation. — 1.  By  oxidation  of  saligenin  or 
salicin  (Piria,  A.  30,  153). — 2.  In  the  products 
of  the  dry  distillation  of  quinic  acid  (Wohler,  A, 
51,  146). — 3.  By  mixing  chloroform  (15  pts.), 
phenol  (10  pts.),  NaOH  (20  pts.),  and  water 
(35  pts.),  at  50°,  boiling  with  inverted  condenser, 
distilling  off  excess  of  chloroform,  acidifying  and 
distilling  with  steam  (Tiemann  a.  Reimer,  B.  9, 
423,  824). 

Properties. — Liquid,  with  pleasant  odour,  v. 
si.  sol.  water,  miscible  with  alcohol  and  ether. 
Turns  red  in  air.  Added  to  '  Vermouth '  and 
other  liqueurs.  Produces  epileptic  convulsions 
in  dogs  (Laborde  a.  Magnan,  /.  Ph.  [5]  16,  448). 
FeCla  colours  its  aqueous  solution  violet.  Does 
not  reduce  Fehling's  solution.  Combines  with 
KHSO.,  forming  CjH,0(0H)S03K  crystallising 
in  needles  (Bertagnini,  A.  85,  193). 

Reactions. — 1.  Yields  o-oxy-benzoic  acid  on 
oxidation. — 2.  Sodium-amalgam  reduces  it  to 
saligenin  (Beilstein  a.  Reinecke,  A.  128,  179). — 
3.  Heated  with  ZnCl,  and  HOAc  it  forms  red 
amorphous  C,jH|„03,  insol.  water,  which  dissolves 
in  alkalis  with  violet-red  colour  but  is  insol. 
acids.  It  yields  amorphous  C„H,,Ac03  (Bour- 
quin,  B.  17,  502).— 4.  Ac,0  (2  mols.)  at  180° 
forms  C,H,(0Ac).CH(0Ac),  [100°]  which  splits 
up  on  distillation  into  Ac,,0  and  C„Hj(OAc).CHO 
(265°).  On  treatment  with  soda  the  compound 
C„H,(OAc).CH(OAc).,  yields  C,H,(OH).CH(OAc)j 
[104°]  (Barbier,  C.  R.  90,  37).— 5.  Acetyl  chloride 
yields  '  disalicyl  aldehyde  '  CnH|„03  [130°].  The 
same  body  is  formed  by  the  action  of  BzCl, 
succinyl  chloride,  and  PCI3  (Cahours,  A.  78,  228; 
Perkin,  A.  145,  299;  Zwenger,  A.  Suppl.  8,  42). 
It  crystallises  from  alcohol  in  long  needles,  and 
is  converted  by  Br  in  HOAc  to  Ci  .HjBr.O.,  [166°], 
together  with  C„H,,Br(OH).CHO  [105^]  and 
CsH2Br,(0H).CH0  [83°]  (Bradley,  B.  22,  1134). 
6.  Zinc  -  dust  and  HOAc  form  CnHmOj 
crystallising  in  needles  [82°]  (Tiemann,  B.  19, 
357).— 7.  Brmnine  forms  C8H,Br,(0H).CH0  and 
C,HjBr,0  (Werner,  Bl.  [2]  46,277).— 8.  Cyanogen 
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hrnmide  forms  crystalline  CsH^NO.,  (Cahours.  A. 
108,  822). —9.  AvimoiiiiDii  cyanide  and  alcohol 
form  C.,,H„N,0,  [143°]  and  C.^H^N^O^  [168  ] 
(llaarniann,  B.  6,  341). — 10.  Sodium  siiccinate 
and  acetic  anhydride  form,  on  heating,  dicoumarin 

2523). — 11.  Tliiofjli/collic  acid  and  zinc  chloride 
form  C„Hj(OH).CH(SCH,,.CO,H),  [148°]  (Bon- 
gartz,  B.  21,  480). — 12.  Gaseous  or  alcoholic 
ammonia   gives   rise   to    '  hydrosalicylamide ' 

C„H,(OH).CH:N.CH(C,H,.OH).N:CH.C„H,.OH 
which  forms  yellow  crystals  [145°]  (Ettling,  A. 
35,  249;  Herzfeld,  B.  10,  1270).  It  is  insol. 
water,  si.  sol.  cold  alcohol,  and  is  decomposed 
by  boiling  acids  and  alkalis  into  NH.,  and  o-oxy- 
bonzoic  aldehyde.  It  is  converted  by  alcoholic 
animoninm  sulphide  into  crystalline  C.,,H,3N.,iS0.,, 
and  by  HCy  and  HCl  into  two  isomeric  crystal- 
line '  hydrocyansalides  '  C.^oHi^N.^O^  (Beilstein, 

A.  130,  170).  Hydrosalicylamiclc forms  the  salts 
FeC.„H,5N,0,NH,,  and  Cu,(C„,H,,,N..0,).,2NH,.- 
13.  Mcthylaminc  gas  forms  C,H,(OH).CH:NiVIe 
an  oil  (229°),  resolved  by  acids  and  alkalis  into 
NH.jMe  and  salicylic  aldehyde  (Dennstedt  a. 
Zimmermann,  B.  21,  1553). — 14.  EtJiijlamine 
forms  the  homologous  C„H,,NO  (237°).— 15. 
Aniline  forms  C,H,(OIi).CH:NPh  [50-5°] 
(Schischkoa  C.  R.  45,  272;  Emmerich,  A.  211, 
344).  It  forms  a  crystalline  compound  with 
H(;y.  p-Nitro-aniliiie  forms  the  compound 
C„II,(NO,).N:CH.C„H,OH  [115°].— 10.  Di-mcthyl- 
l>-phcnyle>ie  diaiiiine  forms  in  like  manner 
0„Hj(OH).CH:N.C„HjNMe.,  [134°]  (Nuth,  B.  18, 
573).  Di-niethyl-aniline  and  ZnCl.,  form 
Cyi,(OH).CH(C^H,NMe,),.  — 17.  Benzidine  in 
weak  alcoholic  solution  forms  the  compound 
C,,,H,[N:CH.C,H^.OH], crystallising  from  benzene 
in  colourless  needles  [200°].  Di-amido-ditolyl 
forms  the  homologous  CnH,.,[N:CH.C,-H,.OH]„ 
[202°]  (Schitf  a.  Vanni,  .4.'  258,  374).— 18." 
Etlti/lcnc-diamine  forms  C.,H,(N:CH.CsH,01^), 
[120^]  (Mason,  B.  20,  271).— 19.  Etliylcnc-ani- 
linc  forms  C„H.,:(NPh).,:CH.C,H,OH  [116°]  (Moos,  ' 

B.  20,  733").— 20.  p-Toluidine  gives  rise  to 

C.  JI,Me.N:CH.C,H,,.OH  [100°]  (.Jaillard, 18(55, 
440). — 21.  Plifiii/lciie-iii-dianiinc  In/drocliloride 
yields  C„H,(N:CH.C,HjOH).,  forming  crystalline 
]i'..H,PtCl,,  (Schiff,  '.4.  253^  32'.)).  Tolylene-?«- 
diamine  yields  homologous  C,H,(N:CH.C,HjOH), 
[109°J. — 22.  Tulylene-o-diaminc  forms  a  com- 
pound C.,,H.„,1SI.,0,  [10e°-110°]  and  azurine 
C,jH,,,N^O,,"  [2"50-"5°]  which  exhibits  blue  fluor- 
escence in  alkaline  solution  (Ladenburg,  B.  11, 
590).  -23.  (B)-NaphtliyJainine  reacts  forming 
C,„H,N:CIi.C,H,OH  [121°]  (Emmerich,  A.  241, 
•351). — 24.  Urea  in  aqueous  solution  gives 
crystalline  (NH.,.CO.NH).,CH.C,  11,01-1  whence 
Cu(C„H,,Nj03)2  (Schiff,  A.  151,  199).  —  25. 
iii-Aiiiido-benzoic  acid  forms  the  compound 
CO,H.C„H^.N:CH.C,H,OH  [190°]  which  forms 
an  amide  flSO"!  (Schiff,  A.  210, 114). 

Salts.— KC;H30.,aq  :  vellow  tables.  S.  (al- 
cohol) 5  (Michael,  Am.  1,  309).  -  -  NaHA'.,  ^aq.— 
l^i.-VViaq.— Pb(OH)A'.— CuA'„ :  brownish-green 
crystals. 

Acetyl  derivative  C,.H,(OAc).CHO.  [37°]. 
(253°).  Formed  from  C^H,(ONa).CHO  in  ether 
by  adding  Ac.,0  (Perkin,  A.  148,  203  ;  150,  82). 

Butyryl  derivative  C„H,.,03-  (260°- 
270^).  Oil. 


Benzoyl  derivative  CJI,(OBz).CnO.  Oil. 

Gliicoside  v.  Helicin. 

Methyl  derivative  C,H,(OMe).CHO. 
[35°].  (2.38°).  Formed  from  CJ4,(0Na).CH0, 
Mel,  and  MeOH  (Perkin,  A.  145,  302;  C.  J.  55, 
550  ;  Voswinckel,  B.  15,  2024).  Thick  prisms, 
nearly  insol.  water,  m.  sol.  alcohol,  v.  sol.  ether. 
Alcoholic  HCl  and  H,,S  form  the  (/3)-thioaIde- 
hyde  C„,H.,,S,0,  [224"°].  AVhile  at  -10°  the 
(a),  isomeride  C,,H,,S,0;,  [157°]  is  formed  (Bau- 
mann  a.  Fromm,  B.  24,  1446).  Alcohol  and 
colourless  ammonium  sulphide  yield  C,.,H„jS,0,. 
I  85°- 88°].  When  KCy  followed  by  HCl  is  added 
to  the  ethereal  solution  of  C,H,(0Me).CH0 
there  is  formed  C,H,(OMo).CH(OH).CN  [71°] 
whence  alcoholic  NH.,  at  70°  yields 
(CJ-I,(OMe).CHCy).,NH  [123°],  and  alcohohc 
aniline  at  100°  gives  C„H,,(OMe).CH(NHPh).CN 
[61°]  (V.).  Ethylene-diamine  at  120°  forms  crys- 
talline C.,H,(N:CH.C,H^.OMe).,. 

Ethyl  derivative  C,H",(OEt).CHO.  [7°]. 
(249°)  (Gottig,  B.  10,  8;  Perkin,  A.  145,300; 
C.  J.  55,  551).  With  alcoholic  NH^  it  yields 
crystalline  N.^(CH.CgHj.OEt).|,  which  is  converted 
by  heating  at  105°  into  an  amorphous  isomeride 
yielding  crystalline  B'„H,.PtCl,  (Perkin,  A.  145, 
308) .  Forms  with  aniline  o'ily  C  jl  ,(OEt).CH:  NPh 
(Schiff,  A.  150,  195),  and  with  ethyl-aniline  oily 
C,H,(OEt).CH(NEtPh),.  Aqueous  urea  forms 
crystalline  C,,H|,,NjO.,  aq. 

Isobuiyl  derivative  C,H,(OC,H,).CHO. 
(265°).  Oil  (Baumann  a.  Fromm,  B.  24,  1448). 
Alcoholic  HCl  and  H.,S  form  the  (a)  [142°]  and 
(/3)  [163°]  isomerides  C3,H|„S.,0.,.  Ammonium 
sulphide  yields  C^.H^.S^Oj  [5"2^-56°]. 

Benzyl  derivative  C,H^(0C,H-).CH0. 
[46°]. 

Derivatives   of  o-oxy -benzoic  orth- 

aldchi/de 

C,H,(OH).CH(OAc).,  [104°].    Formed  from  the 
aldehyde  and  Ac„6  at  150°  (Perkin,  A.  146, 
371°).    Tables  (from  alcohol). 
C,H,(OAc).CH(OAc),.     [101°].    Needles  (from 
alcohol). 

C,H,(OMe).CH(OAc).,.    [75°].  Prisms. 
G,H,,(OEt).CH(OAc).,.    [89°].    Prisms,  insol.  Aq. 

Oxim  C„H,(OH).CH:NOH.  [57°].  White 
crystals,  resolved  by  warm  HClAq  into  its  com- 
ponents (Lach,  B.  16,  1782  ;  17,  1572).  Ac,0 
converts  it  into  acetyl-o-oxy-benzonitrile.  The 
compound  NHPh.CO.O.CjH^.CH:NO.CO.NHPh 
[115^]  is  formed  by  phenyl  cyanate  (Gold- 
schmidt  a.  Schulthess,  B.  22,  3102).— B'HCl.— 
C„H|(0Ka).CH:N0Na3aq  :  small  pearly  scales. 

Derivatives  of  the  oxim 

C,.H,(OMe).CH:NOH.  [92°].  With  phenvl 
cyanate  it  yields  C„Hj(OMe)-CH:NO.C0.NHPli 
[i05°]  (Goldschmidt,  B.  23,  2741). 

C„H,(0Me).CH:N0Me.  Oil. 

CjHj(0Et).CH:N0Et.  Oil. 

C„HjOH).CH:NOC,H..  The  (a)-isomeride 
[63°]  is  formed  from  o-oxy-benzoic  aldehyde  and 
(a)-beuzyl-hydroxylamine,  while  the  (/3)- iso- 
meride [100°]  is  obtained  by  using  (/8)-benzyl- 
hydrosylamine  (Beckmann,  75.  23,  3319). 

Phenyl  7i,i/(Zra^irfcC„H,(0H).CH:N.NHPh. 
[143^].  Colourless  needles  (from  alcohol)  (Fischer, 
B.  17,  575  ;  Bossing,  B.  17,  3003).  Yields 
C„Hj(OAc).CH:N.NAcPh  [133°],  which  forms  a 
crystalline  dibromide  converted  by  boiling  alco- 
hol into  C,H,Br,(OAc).CH:N,HPh  [188°],  which 
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yields  CJI,Br,(OAc).CH:N.,AcPh  [158°]  and 
C6H,Br.,(0H).CH:N„HPh  [148°]. 

711  -  bxy  -  benzoic  aldehyde  C5Hj(0H).CH0 
[3:1].  [104°].  (240°).  Formed  by  reduction  of 
«i-oxy-benzoic  acid  in  acid  solution  by  sodium- 
amalgam  (Sandmann,  B.  14,  969).  Obtained  also 
by  oxidation  and  diazotisation  from  m-amido- 
cinnamic  acid  (Luff,  B.  22,  294).  Prepared  from 
m-nitro-benzoic  aldehyde  by  reduction  and  treat- 
ment of  the  amido-  compound  with  nitrous  acid 
(Tiemann  a.  Ludwig,  B.  15,  2043).  Needles  (from 
water).  Excess  of  Ac  ,0  forms  C^H,(OAc)  .CH(0Ac)2 
crystallising  in  plates  [76°]. 

Acetyl  derivativeCJi,{0Ae).CB.0.{2GS°). 
Formed  from  the  K  salt  and  Ao.,0.  Oil. 

Methyl  derivativeC,Mt{6Ue).CllO.{230°). 

Oxim  C,H,(OH).CH:NOH.  [87-5°].  Soft 
silky  needles  (Clemm,  B.  24,  826). 

Phenyl  hydr aside 
C,Hj(0H).CH:N2HPh.    [131°].    Prisms,  v.  sol. 
alcohol  (Kudulph,  A.  248,  102). 

p-Oxy-benzoic  aldehyde  C,H,(0H).CH0[4:1]. 
[115°].  Formed  by  heating  its  methyl  derivative 
with  HClAq  at  200°  (Biicking,  B.  9,  527).  Pre- 
pared, together  with  the  o-  isomeride,  by  the 
action  of  chloroform  and  alkalis  on  phenol 
(Tiemann  a.  Keimer,  B.  9,  824  ;  10,  63). 

Prq2Jf7'<ies.— Needles  (from  water),  v.  sol. 
alcohol  and  ether.  Not  volatile  with  steam. 
FeClj  gives  a  slight  violet  tint  to  its  aqueous 
solution.  Eeduces  ammoniacal  AgNO-,.  With 
NaHSOj  it  forms  the  crystalline  compound 
C,H,(0H).CH(0H)S0.,Na  [112°]. 

Reactinns. — 1.  Potadh-fusion  forms  p-oxy- 
benzoic  acid.— -2.  Sodium-amalgam  and  water  re- 
duce it  to  C,;H^(OH).CH(OH).CH(OH).C„Hj(0H) 
[222°]  and  the  isomeric  di-oxy-isohydrobenzoin 
[198°]  which  forms  the  crystalline  derivative 
C2H.,(OH)2(C,H,OAc).,  [192°]  (Herzfeld,  B.  10, 
1268';  Tiemann,  B.  19,  354). -3.  Bromine  ppts. 
CsH.,Br..(OH).CHO  [181°]  and,  when  in  excess, 
forms  C,H.J3r,0  (Werner,  Bl.  [21  46,  278).— 4. 
Boiling  Ac'O  (3  pts.)  forms  CsH,(6Ac).CH(0Ac)., 
[94°]  (Tiemann  a.  Herzfeld,  B.  10,  64  ;  Barbier, 
C.  R.  90,  37).— 5.  Heating  with  HOAc  and  ZnCU 
forms  red  amorphous  C|,,H,o03,  which  gives  a 
violet  solution  in  alkalis  (Bourquin,B.  17,503). — 
G.  Ammonia  forms  an  oily  compound. — 1.  Aniline 
in  ethereal  solution  forms  C|;H^(OH).CH:NPh 
[191°]. — 8.  p-Tolnidine  yields  the  compound 
C,-Hj(OH).CH:NC,H,  [213°].  —  9.  Di-methyl- 
phenylcne  -  diamine  gives  rise  to  crystalline 
CsH.,(OH).CH:NCsHjNMe.,  decomposing  at  240° 
(Nuth,  B.  18,  674).  —  10.  {R)-Naphthylamine 
forms  C,H,(On).CH:NC,„H,  [220°]  (Emmerich, 
A.  241,  356). 

Acetyl  rfcrivaH«cC,H,(OAc).CHO.  (260°) 
(Barbier,  Bl.  [2]  33,  52  ;  C.  R.  90,  37)  ;  (265°) 
(T.  a.  H.).  Formed  from  C,H^(OIi).CHO  and 
Ac,0.  Oil. 

Methyl  derivative  C6H^(0Me).CH0. 
Anisic  aldehyde.  Mol.  w.  136.  (248°).  S.G. 
I?  1-228.  Formed,  together  with  anisic  acid,  by 
oxidation  of  anethol  or  oil  of  anise  (Cahours, 
A.  Ch.  [3]  14,  484  ;  23,  354  ;  Kossel,  A.  151,  25). 
Formed  also  by  distilling  calcium  anisate  with 
calcium  formate  (Piria,  A.  100,  105)  and  by 
methylation  of  j9-oxy-benzoic  aldehyde  (T.  a.  H.). 
Oil,  forming  with  H.^SOj  a  crimson  solution, 
turned  violet  on  heating.  With  NaHSO,  it  forms 
crystalline  CuHjNaSO,  aq  (Bertagnini,  A.  85, 


268).  Reactions.— 1.  Alcoholic  iMtash  forms  the 
corresponding  alcohol  and  acid.  ■  2.  Alcoholic 
HCl  and  H,S  form  C„H,^S,0,  [183°]  and,  at 
-10°,  an  isomeride  [127°]  (Baumann  a.  Fromm, 

B.  24,  1442).  Alcoholic  H.S  forms  the  thio- 
aldehyde  [75°-77°],  while  alcoholic  ammonium 
sulphide  forms  a  polymeric  thioanisic  aldehyde 
[92°]andthedisulphide(C,H,(OMe).CHj2S,(B.a. 

F.  ). — 3.  Sodiiun-amalgam  forms  two  '  hydra- 
nisoins '  C,H,(OMe).CH(OH).CH(OH).C,H,OMe, 
melting  at  172°  and  125°  (Samosadsky,  Z.  1867, 
678  ;  1868,  643).  Boiling  dilute  H„SOj  converts 
the  isomeride  [172°]  into  G,„H,„0,  [95°]  (Rossel, 

A.  151,  36).  Zinc  and  hydrochloric  acid  form 
C„H^(OMe).CH.,OH  and  crystalline  C„H„0, 
[215°]. —  4.    Aqueous    IlCy   (28   p.c.)  forms 

C,  H^(0Me).CH(0H)CN  [63°],  which  yields 
C,H,(0Me).CH(0H).C0.,H  on  saponification 
(Tiemann  a.  Friedliinder,  B.  14,  1976).— 5.  Al- 
coholic KCy  yields  anisoin. — 6.  Succinic  acid 
yields  C,HJOMe).CH:CH.CH.,.CO.,H  and 
C,H,(0Me).CH:CH.C(C0,H):CH.G'„Hj6Me  (Fit- 
tig,  B.  18,  2523). — 7.  Di-thio-glycol  gives  rise  to 
C,.H,(0Me).CH:S,:C,Hj  [65°]  (Fasbender,  B.  21, 
1476). — 8.  Aqueous  ammonia  produces  '  anis- 
hydramide  '  N2(GH.G,H,0Me),  [120°]  converted 
at  170°  into  crystalline  '  anisine '  GjiHojN.^.,, 
which  forms  the  salts  B'HGl  aq  and  B  ..H^PtCls 
(Bertagnini,  A.  88,  128). — 9.  Ethylene-diamine 
forms  G2Hj(N:CH.G,HjOMe)2  [111°]  (Mason,  B. 
20,  272). — 10.  Aniline  gives  rise  to  crystalline 
G„H.,(OMe).CH:NPh.  —  11.  Ethylene  -  aniline 
forms  C,-H^(OMe).GH:(NPh)2:C2H,  [164°]  (Moos, 

B.  20,  733). -12.  o-Toluidine  reacts,  forming 
C„Hj(OMe).CH:NG„H^Me  [32°].  The  p-isomeride 
[92°]  is  also  crystalline(Steinhart,4.241,340).— 
13.  Phenijlene  -  di  -  methyl  •  p  -  diamine  forms 

C.  Hj(OMe).CH:N.G,H,NMe.,  [148°]  (S. ;  c/.Nuth, 

B.  18,  574).  —  14.  Tolglene-o-diamine  hydro- 
chloride forms  G.,,H.,2N.,b,  [152°-156°]  (Laden- 
burg,  B.  11,  1660).  —"15.  (13) -Naphthy lamina 
yields  G,H^(OMe).CH:NC,„H,  [98°].— 16.  Acet- 
amide  at  120°-180°  forms  C,Hj(OMe).GH(NHAc)., 
[180°]  (Schuster,  A.  154,  80).— 17.  Bcnzamida 
gives  C,Hj(OMe).CH(NHBz),  [192'].— 18.  Urea 
forms  crystalline  C,H^(0Me).CH(NH.C0.NHj2 
and  G|f|H,,N„05. — 19.  Carhamic  ether  and  HCl 
give  C,H/(OMe).GH(NH.GO.,Et)..  (172°]. 

Oxim  C,H^(OH).CH:NOH.  [65°].  Formed 
from  the  aldehyde  and  hydroxylamine  (Lach,  B. 
16,  1785).  White  needles.  Converted  by  Ac.O 
and    by    AcCl    into    C,H^(OH).CN.  Yields 

G,  H,(ONa).CH:NONa  3aq. 

Methyl  derivative  of  the  oxim 
C„H,(OMe).GH:NOH.  (a)  -  Isomeride  [62°]. 
Formed  from  anisic  aldehyde  and  hydroxyl- 
amine (Westenberger,  B.  16,  2993 ;  Goldschmidt 
a.  Polonowska,  B.  20,  2407  ;  22,  3102  ;  23,  2163 ; 
Beckmann,  B.  21,  768;  23,  1687;  Miller,  B.  22, 
2790).  White  plates,  m.  sol.  hot  water.  Tastes 
sweet.    Heated  with  Ac,0  and  HCl   it  gives 

C,  H,(OMe).CN  [61°].  NaOEt  and  benzyl  chloride 
yield  the  (a)-benzyl  ether  [46-5°].  Ac,0  forms 
C,H,(OMe).CH:NOAc  [48°]  (Hantzsch,  B.  24, 41), 
crystallising  in  prisms.  Phenyl  cyanate  forms 
G,H,(OMe).CH:NO.GO.NHPh  [82°].  NaOMe  and 
Mel  form  C6Hj(0Me).CH:N0Me  [43°j  (246°).— 
(0)-Isomeride  [130°].  Ppd.  as  hydrochloride 
by  passing  HCl  into  an  ethereal  solution  of  the 
(a) -isomeride.  Slender  needles.  Has  no  taste. 
With  NaOEt  and  benzyl  chloride  it  yields  thst 
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((8).bcnzyl  ether  [107°].  The  acetyl  derivative 
C,H,,(OMe).CH:NOAc  (Gi°]  is  converted  by 
Na,CO,A(i  into  the  nitrile  [60°]. 

P h e n yl -hydra z ide  C, H , (OH) .CH:N,HPh 
[178°].  Tufts  of  needles  (Rudoliih,  A.  248, 102). 

Phenyl  -  hydra^ide  of  the  methyl 
derivative  C,H,_(OMo).CH:N,HPh.  [121°]. 

c-Di-oxy-benzoic  aldehyde.  m-Methyl  de- 
rivative C,,H,(OMe)(OH).CIIO  [3:2:1].  (2G4°- 
208).  Formed,  together  with  vanillin,  by  the 
action  of  chloroform  on  a  solution  of  guaiaool 
in  dilute  NaOH  (Ticmann  a.  Koppe,  B.  14,2020). 
Liquiil,  volatile  with  steam  ;  sol.  alcohol,  ether, 
and  benzene,  nearly  insol.  water.  TeCla  colours 
its  alcoholic  solution  violet. 

Di  -  oxy  -  benzoic  aldehyde  C„H,(OH).,CHO 
[4:2:1].  {l3)-Resorcylic  aldehyde.  [135°].  FoVmed 
by  the  action  of  chloroform  and  NaOHAq  on 
resorcin  (Tiemann  a.  Lewy,  B.  10,  2212).  Needles 
(from  water),  v.  sol.  water,  alcohol,  and  ether. 
FeCl.j  colours  the  aqueous  solution  reddish- 
brown.    Readily  resiuilied. 

0- Methyl  deriurtf  ij;cC^H,,(OH)(OMe)CHO 
[4:2:1].  [153°].  Formed,  together  with  the 
|)-methyl  derivative,  by  the  action  of  chloroform 
and  NaOH  on  C,H,(OH)(OMe)  [1:3]  (Tiemann  a. 
Parrisius,  B.  13,  2305).  Colourless  plates,  si. 
Bol.  water.  Gives  white  crystalline  pps.  with 
ammoniacal  AgNOj,  and  with  Plj(OAc)„.  Yields 
an  acetyl  derivative  C^H,(OAc)(OMe)CHO  [80°]. 

p- Methyl  derivative C,iH,(OMe) (OH)CHO 
[4:2:1].  [03"].  Formed  by  partial  methylation 
of  the  aldehyde.  White  plates,  nearly  insol. 
water.  FeClj  colours  its  alcoholic  solution 
reddish-violet.  Gives  pps.  with  ammoniacal 
AgNOj  and  lead  acetate. 

Di-mcthyl  derivative  C^H3(0Me).,CH0. 
[68°].  Obtained  by  methylation,  and  also  by 
oxidation  of  the  di-methyl  derivatives  of  (o)  and 
(5)  umbellic  acid  with  KMnO,  (Will.iJ.  16,  2117). 
Needles  (from  dilute  alcohol). 

Di-ethyl  derivative.  [72°]. 

Phenyl  hydrazidc  C„H,(OH).,CH:N,HPh. 
[c.  158°].    Needles  (Rudolph,  A.  248,  104)". 

Di-oxy-benzoic  aldehyde 
C,H,(OH),,.CnO  [5:2:1].  Gentisic  aldehyde. 
[99°].  Formed  by  boiling  hydroquinone  with 
chloroform  and  aqueous  (18  p.c.)  NaOH  (Tiemann 
a.  Miiller,  B.  14,  1986).  Flat  yellow  needles,  v. 
sol.  water.  Gives  a  transient  blue  colour  with 
FeCl,.  Yields  gentisic  acid  on  fusion  with 
potash.  Alcoholic  aniline  forms  the  anilide 
C,H3(0H).,CH:NPh,  crystallising  in  red  needles. 

m-Metln/l  derivative 
C„H,(OMe)(OH)CHO  [5:2:1].  [4°].  (248").  V.D. 
(H  =  l)  75-7  (obs.).  F'ormed  from  methyl  hy- 
droquinone C,H,(OH)(OMe)  [1:4],  chloroform, 
and  NaOHAq.  Liquid,  volatile  with  steam,  si.  sol. 
water.  Gives  a  bluish-gi-een  colour  with  Fed,. 
Aniline  yields  C,H.,(OMe)(OH)CH:NPh  [59°j, 
crystallising  in  red  needles.  The  acetyl  deriva- 
tive C„H,(OMf)(OAc)CHO  [03°]  crystallises  in 
needles,  and  is  converted  by  boiling  Ac.,0  into 
C,H,(OMe)(OAc).CH(OAc)... 

Di-victhyl  derivative  C„H,(OxMe),,CHO. 
[51"].  Volatile  with  steam.  Not  coloured  by  FcCl^. 

m-Ethyl  derivative 
C„H,(0Et)(6H)CH0  [5:2:1].       [52°].  (230°). 
Yellow  prisms,  nearly  insol.  water.  Coloured 
violet  by  FeClj.    Yields  C,H.cOEtJ(OAc)CUO 
[09" I.  (c.  285°). 
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Di-ethyl  derivative  C,H3(0Et)„CH0. 
[60°].  (c.  283°).  Needles  (T.  a.  M.;  Hantzsch, 
J.pr.  [2]  22,  4(;8). 

Di-oxy-benzoic  aldehyde 
C„H|(0H)^CH0  [4:3:1]  v.  PKoxocATEcnuic  alde- 
hyde. 

Tri-oxy-benzoic  aldehyde.  Tri-ethyl  deri- 
vative C,U,{OEt),CHO  [4:3:2:1].  [70°].  Formed 
by  oxidising  the  tri-cthyl derivative  of  dajilmetic 
acid  with  KMnO,  (Will  a.  Jung,  B.  17,  1088). 

Tri-oxy-benzoic  aldehyde.  Tri-ethyl 
derivative  C„H,(OEt).,CHO.  [95°].  Formed 
by  oxidation  of  the  tri-ethyl  derivative  of  (a)-  or 
(;8)-ffisculetic  acid  with  alkaline  KMnO,  (Will, 
B.  16,  2112).    Large  crystals,  insol.  water. 

Tri-oxy-benzoic  aldehyde.  Tri-mcthyl 
derivative  C,fi.,{OMo),fiaO.  [114°].  Formed 
by  oxidation  of  asarone  (liutlerow  a.  Rizza,  J.  li. 
19,  3).    Needles,  v.  sol.  hot  water. 

References. — Bkomo-,  Culoko-,    and  Iodo- 
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m-0XY-BENZ0PHEN0NEC,H,.CO.C„H,(OH) 
[116°].  Formed  by  the  action  of  nitrous  acid 
upon  i«-amido-benzophenone  (Geigy  a.  Koenigs, 
B.  18,  2402).  Needles. 

p-Oxy-benzopheaone  C^H,.CO.C,H,.OH  [1:4]. 
p-Bciizoyl  phenol.  Formed  by  heating  phenol 
with  BzCl  and  ZnCL,  (Grucarevitch  a.  Merz,  B. 
6,  1245).  Obtained  also  from  j)-amido-bonzo- 
phenoneby  the  diazo-  reaetion  (Doebuer  a.  Weiss, 
B.  14,  1840  ;  A.  210,  275).    Needles  or  plates. 

Aeetyl  derivative  [81°].  Needles  (from 
alcohol)  (Doebner  a.  Stackmann,  B.  10,  1970). 

Benzoyl  derivative  [113°]. 

Methyl  derivative  C,H,.C0.C,.H40Me. 
[62°].  Four-sided  prisms  (Rennie,  C.  J.  41, 
1  227). Possesses  twooximsC„H,.C(NOH).C„H,OMe, 
a  stable  oxim  [116°]  yielding  B'HCl,  an  acetyl 
derivative  [53°],  and  a  benzyl  ether  [74°],  and  an 
unstable  oxim  [140°^  which  yields  B'HCl  [124°], 
an  acetyl  derivative  [135°],  and  a  benzyl  ether 
[60-5°]  (Schafer,  A.  264,  158  ;  Hantzsch,  B.  24, 
53). 

Ethyl  derivative  C,H,.C0.C,-,H,0Et. 
[39°].  (above  300°).  Formed  from  C„H,OEt, 
benzoyl  chloride,  and  AlCl.,  (Gattermann,  Ehr- 
hardt,  a.  Marsch,  B.  23,  1200). 

Di-o-oxy-benzophenone  C0(C,.H4.0H),,.  [60°]. 
(c.  335°).  Formed  by  heating  diphenylene 
ketone  oxide  with  alcoholic  potash  at  180° 
(Richter,  J.]yr.  [2]  28,  273;  Graebe  a.  Feer,  B. 
19,  2607).  Prisms  or  plates  (from  ligroin). — 
KHA"  :  yellow  crystals  (from  alcohol).— K.^A"  : 
crystals,  v.  e.  sol.  water. 

Acetyl  derivative  C^.^^kcO^.  [96°] 
(G.  a.  F.);  [83°]  (R.).    Prisms  (from" alcohol). 

Benzoyl  derivative  C^Jlffiz.f>^  [104°], 

Methyl  derivative  C,,,H,Me0",,  [69°]. 

Di-methyl  derivative  C,,H„Me..O.,.  [98°] 
(R.);  [104°]  (G.  a.  F.).  Prisms.  Forms  the 
oxim  C(N0H)(C,H,.0Me)2  [188°]. 

Di-ethyl  ether  C^H.EtA-  [109°]. 
Needles  (from  dilute  alcohol).  Yields  the 
phenyl-hydrazide  C(N.,HPh)(C,H,0Et).,  [114°]. 

Oxim  C(NOH)(C,H,OH)...  [99°]. 

Phenyl-hydrazide  CtN.,HPh) (C,n.,On)„. 
[152°]. 

o^J-Di-oxy-benzophenone 
f2:l]C„H,(0H).C0.C„H,(0H)  [1:41.  [144^]. 
Formed  by  heating  salicylic  acid  with  phenol 
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and  SnCl^  at  120°  (Michael,  B.  14,  656;  Am.  5, 
83).  Large  yellow  plates,  si.  sol.  water.— Ag_A"aq. 

Acetyl  derivative  C^:,'K„Pi.c..O J.  [88°]. 

Bi-^)  -oxy  -benzophenone  CO(Ci^HjOH).,. 
[210°i. 

Formation.— 1.  From  CH,(C,H^OBz),j  by 
oxidation  and  saponification  (Gail,  A.  IG-i,  3.34). 

2.  By  fusing  phenol-phthalein  with  potash 
(Baeyer  a.  Burkhardt,  B.  11,  1299  ;  A.  202,  126). 

3.  By  heating  aurin  with  water  at  240°  (Caro  a. 
Graebe,  B.  11,  1348),  or  rosaniline  with  water 
at  270°  (Liebermann,  B.  6,  951;  11,  1435).— 

4.  By  the  action  of  HNOj  on  di-p-amido- 
benzophenone  (Staedel  a.  Sauer,  B.  11,  1747). 

Proi^erties. ^Tuong  needles,  m.  sol.  hot  water. 
On  treatment  with  PCI3  followed  by  phenol  and 
H.^SOj  it  yields  aurin.  Bromine  forms  Ci^H^Br^Oa 
[214°]. 

Acetyl  derivative  C,3H„Ac.^03.  [148°]. 

Benzoyl  derivative  CyflJiz.O.j.  [182°]. 

Methyl  derivative  Cy^U^MeM,.  [144°]. 
Needles  (Bosler,  B.  14,  328).  Yields  C^Hi^BrA 
[181°]  and  an  oxim  [133  ]. 

Ethyl  derivative  C,,B..;EtO,.  [147°]. 

Di-cthyl  derivative  C^H^EtA.  [147°]. 
(Gail) ;  [131°]  (Gattermann,  B.  22,  1131). 

(j8)-Di-oxy-benzophenone  C,,jH,„0.,.  [162°]. 
Formed  from  di-nitro-benzoishenone  [149°]  by 
reduction  and  application  of  the  diazo-  reac- 
tion (Staedel  a.  Sauer,  B.  13,  836).  Needles. 

Acetyl  derivative  Cj^i'H.^Ac.fi.j.  [90°]. 

Benzoyl  derivative  C,.,HjBz.,0.,.  [102°]. 

Di-oxy-benzophenone  C,,H5.Cd.C„H,(0H).,. 
[145°].  Formed  from  di-benzoyl-pyrocatechin, 
BzCl,  and  ZnCl,  (Doebner,  A.  210, 261).  Needles 
(containing  jaq). 

Benzoyl  derivative  CyJIJiz./),.  [95°]. 

Di-oxy-benzophenone  C,.H,.c6.C,iH3(OH),,. 
Benzoresorcin.  [144°].  Formed  from  resorcin, 
BzCl,  and  ZnCl  at  120°  (Doebner  a.  Stachmann, 

B.  11,  2270).    Needles,  sol.  hot  water. 
Benzoyl  derivative  Cy-^tl Jiz.fi 3.  [141°]. 
Tri-oxy-benzophenone 

C,  H^(OH).CO.C,H,(OH),  [1:2:4].  [133°].  Formed 
by  heating  salicylic  acid  with  resorcin  at  200° 
(Michael,  B.  14,  658),  or  by  heating  oxy-di- 
phenylene  ketone  oxide  with  NaOH  at  270° 
(Graebe,  A.  254,  291).    Plates,  si.  sol.  water. 

Tetra-oxy-benzophenone 
CO(C„H^(OH),  [1:2:5])^.    [202°]  is  Euxantkonic 
ACID  (g.  v.). 

Hexa-oxy-benzophenone  C0(C,Hj(0H)3).,. 

Anhydride  Gy^fi^,.  Anhydropyrogallokctonc. 
Formed  by  fusing  gallein  with  alkaUs  (Buchka, 
A.  209,  270).    Brown  powder. 

Acetyl  derivative  C|,H,ACjO„.  [237°]. 

y - OXY - BENZOPHENONE  0  - CAEBOXY- 
LIC  ACID.  Methyl  derivative  C,.H,.,0,  i.e. 
C,,H,(OMe).CO.C„H,.CO,H.  Anisolc-phthaluic 
acid.  [143^].  Formed  by  the  action  of  phthalic 
anhydride  (50  g.)  on  anisole  (150  g.)  in  presence 
of  AlCl.,  (80  g.)  (Nourisson,i3. 19,  2103).  Colour- 
less crystals  (from  toluene).  Split  up  by  potash- 
fusion  into  benzoic  and  j'-o^y-benzoio  acids. 
Yields  a  bromo-  derivative  [196°].  Cone.  H^SO^ 
forms  m-oxy-anthraquinone.  Distillation  with 
zinc-dust  gives  anthracene. — NaA'. — KHA'^. — 
CaA'.,  2aq. — BaA',4aq  :  white  needles. — AgA'. 

Di-oxy-benzophenone  carboxylic  acid 
C,H,(OH),.CO.C,H,.CO^H.  [200°],  Got  by  fusing 


fluorescein  with  NaOHAq  (Bacyer,  A.  183,  23). 
Crystals  (containing  aq). 

DI  - OXY -  B ENZOPHENONE  SULPHONIC 
ACID  C,H3(0H).,.C0.C,H,S0.,H.  Formed  by 
heating  C,H,(Sb3NHjC0.,H  with  resorcin 
(Kemsen,  Am.  9,  5,  372  ;  11,  73).  Small  plates 
(containing  2aq). — BaA".—  NHjHA". 

OXY-BENZOYL  ACETIC  ACID  C„H,Oj  i.e. 
C,H,.CO.CH(OH).CO.,H.  [125°].  Formed  from 
nitroso-benzoyl-acetic  ether  Bz.C(NOH).CO.,Et 
and  NaOHAq  (Baeyer  a.  Perkin,  B.  16,  213"3; 
C.J.  47,245).  Small  prisms  (from  water). — AgA'. 

OXY-BENZOYL  BROMIDE.  Methyl  deri- 
vative  C|iHj(OMe).COBr.  Formed  from  anisic 
aldehyde  by  cautious  treatment  with  bromine 
(Cahours,  A.  Ch.  [3]  14,  486).  Silky  crystals, 
resolved  by  KOHAq  into  potassium  anisate  and 
potassium  bromide. 

^- OXY -BENZOYL  CHLORIDE.  Methyl 
derivative  C,H,(OMe).COCl.  (262°).  S.G. 
—  1'261.  Formed  from  anisic  acid  and  PCI5 
(Cahours,  A.  Ch.  [31  23,  351).  Oil,  converted  by 
water  into  anisic  acid. 

p-OXY-BENZURIC  ACID  C,H„NO,  i.e. 
C,;H,(OH).CO.NH.CH,.CO,H.  [c.  228°].  Occurs 
in  the  urine  of  dogs  to  which  p-oxy-benzoic  acid 
or  hydro-p-coumai'ic  acid  has  been  administered 
(Baumann  a.  Herter,  H.  1,  260  ;  Schotten,  H.  7, 
26).    Prisms,  m.  sol.  water. 

OXY-DIBENZYL  v.  Oxt-di-phentl-ethane. 

o-OXY-BENZYL  ALCOHOL  C.H.O.,  i.e. 
C„H,(OH).CH.,OH.  Saligcnin.  Mol.  w'.  124. 
[82°].  S.  7  at  22°.  S.  (benzene)  1-9  at  18°. 
Formed  by  the  hydrolysis  of  salicin  (Piria,  A. 
56,  37),  by  reducing  o-oxy-benzoic  aldehyde  with 
sodium-amalgam  (Beilstein,  4.128, 179),  and  by 
heating  phenol  with  CH.^Cl,  and  aqueous  NAOH 
at  100°  (Greene,  Am.  2,  19).  Tables,  v.  e.  sol. 
hot  water.  FeCl^  gives  a  blue  colour.  Dilute 
H  SOj  forms  saliretin  CuH^Oa  or  Co^Hj^O,,,  a 
yellowish  powder,  insol.  water  (Gerhardt,  A.  Ch. 
[3]  7,  215  ;  Beilstein,  A.  117,  84  ;  Kraut,  A.  156, 
124).  On  heating  with  glycerin  at  100°  it  forms 
saliretone  C„H|.,03  [121-5°]  crystallising  from 
water  (Giacosa,  'j.pr.  [2]  21,  221). 

Methyl  derivative  C,,Hj(OMe).CH..OH. 
(248°).  S.G.  Sii  1-120  (Cannizzaro  a.  Korner,  B. 
6,436). 

Ethyl  derivative  C„Hj(OEt).CH,OH. 
(265°).    Solidifies  at  0°  (Biitsch,  M.  1,  621). 

m-Oxy-benzyl  alcohol  [3:1]C,H,(0H).CH.0H. 
[67°].  (c.  300^).  A  product  of  the  action  of 
sodium-amalgam  on  5;!-oxy-benzoic  acid  in  acid 
solution  (Van  der  Velden,  J.  pr.  [2]  15,  163). 
White  mass,  v.  sol.  hot  water.  FeCIj  gives  a 
violet  colour. 

Acetyl  derivative  CsH,(OH).CH,,OAe. 
[55°].  (295°-302°).  Crystalline,  v.  si.  sol.  water. 

Di-acetyl  derivative  C,iH,|(OAc).CH._,OAo. 
(c.  290°).    Oil,  sol.  alcohol  and  ether. 

j9-0xy-benzyl  alcohol  C,H,(OH).CH,.OII. 
[Il0°].  Prepared  by  slowly  adding  40pts.  of 
3  p.c.  sodium-amalgam  to  a  solution  of  1  pt. 
para-oxy-benzaldehyde  in  lOpts.  water  and  5  pts. 
alcohol,  kept  slightly  acid  with  H^SOj  (Bieder- 
mann,  B.  19,  2373),  Thin  white  needles.  V. 
sol.  water,  alcohol,  and  ether,  si.  sol.  benzene 
and  chloroform,  nearly  insol.  ligroin.  Dissolves 
in  cone.  H^SOj  with  a  splendid  violet  colour. 
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Mona-ace.lyl  derivative 
C,;H,(OH).ClI,.()Ac:     [84°j ;     small  yellowish 
needles;  v.  sol.  alcohol  and  ether,  si.  sol.  \Yater. 

Di-acety  I  derivative 
C,iH,{OAc).CH,.OAc :  [75°];  small  needles;  v. 
sol.  alcohol  and  ether,  nearly  insol.  water. 

Methyl  derivative  C,H,(OMe).CH,On. 
Anisic  alcohol.  Mol.  w.  138.  [45°].  Formed, 
together  with  anisic  acid,  by  mixing  anisic  alde- 
hyde with  alcoholic  potash  (Cannizzaro  a.  Ber- 
tat;riini,  A.  98,  188  ;  137,  21(5 ;  G.  2,  61).  Ob- 
tained also  by  methylation  (Biedermann,  B.  19, 
2H7G).  White  needles.  HClAq  forms  oily 
C,H,(OMe)CH„Cl  whence  NaOMe  forms  the 
compound  cX(OMe).CH,OMe  (220°). 

Di-oxy-benzyl  alcohol.  Ethyl  derivative 
C„H.,(OEt)(OH).CII,OIi  [5:2:1].  [81°].  Formed 
by  adding  5  p.c.  sodium-amalgam  to  the  cor- 
responding aldehyde  suspended  in  water.  The 
product  is  acidified  and  shaken  with  ether 
(Hantzsch,  J.  pr.  [2]  22,  475).  Large  thick 
tablets,  changing  at  100°  into  a  brown  amorph- 
ous mass.    Acids  also  resinify  it. 

Di-oxy-benzyl  alcohol  'c,iH3(0H),.CH,0H 
[4:;-!:l].  Methyl  derivative  CJimO^  i.e. 
C,.H.,(OH)(OI\Ie).CH  OH  [4:3:1].  Vanillyl  alco- 
hol. [115^].  Formed  by  the  action  of  sodium- 
amalgam  on  vanillin  (Tiemann,  B.  8,  1125;  9, 
415).  Formed  also  by  the  action  of  emulsin 
on  the  glucoside  C,J-I,(OC,H„0,)(OJIe)CH,OH 
[120°],  a  crystalHne  body  (containing  aq)  pre- 
pared by  reduction  of  glucosyl-vanillin  (Tiemann 
B.  18,  1595).    Brisms,  v.  sol.  alcohol. 

Methiilenc  derivative 
C„H,(0,cil,).CiI,OH.  I'ijicronyl  alcohol.  [51°]. 
Got  by  reducing  piperonal  C,iH.,(02CH.,).CH0 
with  sodium-amalgam  and  hot-water  (Fittig  a. 
Kemsen,  A.  159,  138).  Long  crystals,  m.  sol. 
hot  water. 

Reference. — CnLono-oxT-BENZYij  alcohol. 

o-bXY-BENZYL-AMINE  G„H,(OH).CH,NH,. 
[125°].  Formed  by  heating  its  methyl  deriva- 
tive with  HClAq  at  150°  (Gohlschmidt  a.  Ernst, 

B.  23,  2744)  and  by  the  action  of  dilute  H.,SO, 
and  zinc-dust  on  C,H,(OH).CH:N.NH.C„H,Cb,H 
(Tiemann,  B.  23,  3017).  Groups  of  white  needles 
(from  ether).  Eeadily  sublimes.  Ferric  chloride 
colours  its  solution  deep  violet-blue. — B'HCl. — 
B'.JI  i'tCI,  2aq.    [197°].    Golden  needles. 

Acetyl  derivative  C,H,(OH).CH,.NHAc. 
[140^].    Colourless  needles,  sol.  alkalis. 

Methyl  derivative  C,Jl,(OMe).CH,.NH,,. 
(224°  at  724  mm.).  Formed  by  reducing  the 
oxim  C^H,(OMe).CH:NOH  in  alcoholic  solution 
with  sodium-amalgam  and  HOAc  (Goldschmidt 
a.  Ernst,  B.  23,  2742).  Liquid,  v.  sol.  water. 
Yields  G,H,(OMc).CH,.NHAc.  [97°].— B'HCl. 
[150-].— B'.,H  .PtCI,  2aq.    [187°].   Golden  plates. 

?)-Oxy-beuzylamine  C,-H,(OI-I).CH,.NH,,  aq 
[95°].  Formed  from  2-'-'^™''^o-benzvlamino, 
NaNO.,,  and  HCl  (Salkowski,  B.  22",  2143). 
Plates." -B'HCl.^B'.JI.J'tCI„2aq:  flat  needles. 

Methyl  derivative  C,H,(OMe).CH,NPI„. 
(222  ■)(S.);  (235")  (G.  a.  P.).  Formed  by  re- 
ducing hydroanisamide  in  alcoholic  solution 
with  sodium  amalgam  (Steinhart,  A.  241,  335). 
Obtained    also    bv  reduction  from  the  oxira 

C,  H,(OMe).CH:NdH  (Goldschmidt  a.  Polo- 
nowska,  B.  20,  2407).  Liquid,  sol.  water,  volatile 
with  steam.— B'HCl.  [230°].— B'HHgCI, aq. 
[200°].     Scale3.-B',n,rtCI,.     [210°].  Bright 


yellow  needles.  Absorbs  CO.^  from  the  air,  form- 
ing a  compound  crystallising  in  needles  [110  ] 
(c/.  Cannizzaro,  ^1.  117,  240). 

Acetyl  derivative  C,H,(OJre).CII,.NIiAc. 
[90°]. 

Di-o-oxy-di-benzyl-amine  NH(CH.,.C,iH,OII).,. 
[170°].  Formed  by  reducing  hydrosalicylainidc 
in  alcoholic  solution  with  sodium-amalgam 
(Emmerich,  A.  241,  349).  Needles,  v.  si.  sol. 
water.    Gives  an  oily  nitiosnmine. — B'.^H.^PtCI,;. 

Di-25-oxy-di-benzyI-amine.  Di-methyl 
derivative  (C,;H^(OiMe).CH,,),,NH.  [34°J. 
Formed  by  the  action  of  C,H,(6Me).CH,Cl  on 
alcoholic  ammonia,  and  also  by  reducing 
(C„Hj(OMe).CH),,N.,.  White  needles.  Yields  a 
nitrosamine  [80^].— B'HCl.  [243°].  Flat  prisms. 
— B',,H,PtCl„  2aq. 

o-OXY-BENZYL-ANILINE 
C,in,(OII).CH,.NPhH.  Plienyl-ai-amido-cresol. 
[100°].  Formed  by  reducing  o-oxybenzylidene- 
aniline  with  sodium-amalgam  (Emmerich,  A. 
241,  344).  Needles  or  plates,  si.  sol.  water.  Its 
nitrosamine  is  oily.— B'HCl.  [131°].— B'.,H..PtCl„. 
[184°].    M.  sol.  water. 

p-Oxy-benzyl-aniline.  [208°].  Formed  in 
like  manner  (E.).    White  needles.— B'.LI.PtCI,,. 

Methyl  deriva  live  C,K,{OMe).ClLnHrh. 
[05°].  Formed  by  reducing  C,.H,(OMe).CH:Nl'h 
(Steinhart,  ^4.  241,  337).  Prisms.  Gives  a  nitros- 
amine [104°].— B'HCl.    [103°].— B'.II.PtCl,,. 

DI-OXY-DI-BENZYL-BENZENE 
C,H,(CHl'h.OII),.    [171°].  Formed  by  reducing 
C,iHj(COPh)^,  with  sodium-amalgam  (Wehnen,  IJ. 
9,  310).    Satiny  needles  (from  dilute  alcohol). 
Yields  C,„H,,,Ac02  [97°]  and  C_,„H„Ac,0,  [144°]. 

OXY-o-BENZYL-BENZOIC  ACID  C,  ,H,,0,  i.e. 
CJI:,.CH(OH).C,H,.CO,H.  Bcn:h.ydryl  cnrb- 
oxylic  acid. — KA' :  amorphous. — BaA'^.  From 
the  anhydride  and  baryta. 

Anhydride  CA.CH<^^'^'>CO.  [115-]. 

Formed  by  reducing  o-benzoyl-benzoic  acid  with 
zinc  and  HCl  (llotering,  J.  'l875,  590).  White 
insoluble  powder. 

£xo-Oxy-7)i-beiizyl-benzoic  acid.  [121°]. 
Formed  by  reducing  wt-benzoyl-ben/.oic  acid  with 
sodium-amalganr  (Senff,  A.  220,  242).  Satiny 
needles  in  hemispherical  groups  (from  hot  water). 
Reduced  by  HIAq  (127°)  at  170°  to  5)t-benzyl- 
benzoic  acid. — NaA'  4aq. —  CaA'.^  5aq. — AgA'aij. 

Oxy-;)-benzyl-benzoic  acid.  [105°].  Formed 
by  reducing  p-benzoyl-benzoic  acid  (Zincke,  A, 
101,  102).  Needles  (from  hot  water).  — NH,A'.— 
NaA'.— KA'.— CaA'.,5aq.-BaA'„.— AgA' :  pp. 

Methyl  ether  MpA.'.    [110°].  Prisms. 

Ethyl  ether  EtA'.  Oil. 

Oxy-benzyl-benzoic  acid 
C,H-.CH,.C„H,(OH).CO,H.  [140°].  Formed  fn)m 
benzyl-phenol,  sodium,  and  CO.,  (Paterno  a. 
Fileti,  G.  3,  237).    Needles  (from  water),  si.  sol. 
hot  water. —AgA' :  curdy  pp.,  si.  sol.  hot  water. 

DI-OXY-BENZYL  ETHYL  KETONE  CARB- 
OXYLIC  ACID.  Mcthi/Icne  derivative 
C„H,(O..CH,).CH,.CO.C„H,Cb.,IL  Pipcrakctonio 
acid.  [84°].  Formed  by  heating  di-bromo- 
piperhvdronic  acid  with  aqueous  Na.CO.,  (Wein- 
stcin,  A.  227,  33).  Silky  needles  (from  CS..).— 
CaA'.,. — .Ag.A' :  tloccnlent  pp. 

OXY-BEKZYLIDENE-ACEIONAniNE  v. 

ACETOXAMINE. 
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OXY-BENZYLIDENE-AMlDO-BEJS'ZOlO  ACID. 


o-OXY-BENZYLIDENE-TO-AMIDO-BENZOIC 
ACID  C,,H,(OH).CH:N.C,iH^CO,H.  [190']. 
Formed  from  salicylic  aldehyde  and  aqueous 
m-amido-benzoic  acid  (Schiff,  A.  210,  114). 
Yellowish  needles,  v.  e.  sol.  alcohol. 

Amide  G^Ji^^N.fi.,.  [186°].  Converted  by 
boiling  benzoic  aldehyde  into  crystalline 
C.^Hj^NjO,  whence  Ac,0  yields  a,,'H..,^A.o.,'iiifi, 
[220°].  The  glucosyl  derivative  of  the  amide 
C,H„050.C„H^.CH:N.C,H,.C0NH,  [113°]  is 
formed  by  the  action  of  helicin  on  m-amido- 
benzamide. 

Di-oxy-benzylidene-o-amido-benzoic  acid 
C„H,(0H).CH:N.C,H3{0H)C0,H  [5:2:1].  [24-5°]. 
Formed  from  oxy-amido-benzoic  acid  and  sali- 
cylic aldehyde.    Needles,  v.  e.  sol.  alcohol. 

DI  -  OXY  -  BENZYLIDENE  -  DI  -  AMIDO-DI- 
PHENYLO,.,H„[N:CH.C„H,OH],.  [145°].  Formed 
from  di-o-amido-diphenyl  and  salicylic  aldehyde 
(Reuland,  B.  22,  3012).    Yellow  plates. 

o-OXY-BENZYLIDENE-ANILINE 
C,H,(OH).CH:NPh.     [51°].      V.  Oxy-benzoio 
ALDEHYDE.    The     isomerido  melts  at  191°. 

OXY-BENZYLIDENE-ANTHRONE.  Ethyl 

ether  C,H,<^g^_^^>C,H,.  [173°]. 

Formed  from  bromo-benzylidene-anthrone  and 
NaOEt  (Bach,  B.  23,  2529).  Yellow  plates,  v. 
sol.  ether. 

OXY  -  BENZYLIDENE  .  DICARBAMIC 
ETHER.    Methyl  derivative  C,,,H.,„N.A 
C,H^(OMe).CH(NH.CO,,Et),.     [172°].  "  Formed 
from   anisic    aldehyde    and    carbamic  ether 
(Bischoff,  B.  7, 1078).  Needles  (from  dil.  alcohol). 

DI  -o-  OXY  -  BENZYLIDENE  -  ETHYLENE  - 
DIAMINE  C„H„N,02  i.e.  C,H,(N:CH.C„H,OH),. 
[126].  Formed  from  ethylene-diamine  and  o-oxy- 
benzoic  aldehyde  (Mason,  B.  20,  271).  The  di- 
methyl derivative  [c.  113°]  and  its  p-  isomeride 
C.,H,(N:CH.C,H^.0Me[l:4]),[in°]  are  both  crys- 
talline. 

o-OXY-BENZYLIDENE-MALONIC  ACID. 

Methyl  derivative  CjH,(OMe)CH:C(CO,H)j. 
[178°].  Formed  by  heating  a  mixture  of  malonic 
acid, C,Hj(OMe).CHO,  and  HOAc  at  100°  (Stuart, 
C.  J.  53,  142). 

OXY-BENZYLIDENE-NAPHTHYLAMINE 
C„H,(OH).CH:NC,„H,.     The  o-  [121°]  and  p- 
[220°]  compounds  are  formed  from  (/3)-uaphthyl- 
amine  and  the  corresponding  oxy-benzoic  alde- 
hydes (Emmerich,  A.  241,  360). 

o-OXY-BENZYLIDENE-DITHIOGLYCOLLIC 
ACID  C,H,(OH).CH(S.CH,.CO,H),.  [148°]. 
Formed  from  o-oxy-benzoic  aldehyde,  thiogly- 
collic  acid,  and  ZnCl^  (Bongartz,  B.  21,  478). 

o-OXY-BENZYLIDENE-^j-TOLTJIDINE 
C,H.(OH).CH:NC,H,.    [100°]  (Jaillard, 1865, 
428 ;  V.  Oxy-benzoic  aidehydb). 

OXY-BENZYLIDENE-DI-UBEA 
C,H,(OH).CH(NH.CO.NH,),   v.  o-Oxy-benzoic 

ALDEHYDE. 

OXY-BENZYL-MALONIC  ACID.  Ethyl 
derivative  C„H5.CH(OEt).CH(CO,,H)2.  [c. 
120"].  Formed  from  benzylidene-malonic  acid 
and  cold  alcoholic  KOH  (Claisen  a.  Crismer,  A. 
218,  141).  Crystalline.  Split  up  at  120°  into 
alcohol  and  benzylidene-malonic  acid  [192°].— 
K,A".-Ag,A". 

Isomeride  v.  Benzyl-tartkonic  acid. 


OXY-BENZYL-METHYL-ETHYL-PYRIMID. 

INE       CH,Ph.C<J5:^|^J)^jjj^CEt.  [193-5°], 

Formed  from  phenyl-acetamidine  hydrochloride, 
ethyl-acetoacetic  ether,  dilute  (10  p.c.)  NaOH, 
and  alcohol  (Pinner,  B.  22,  1623).  Needles,  m. 
sol.  water,  v.  e.  sol.  alcohol. 

Di-oxy-benzyl-methyl-ethyl-pyrimidine 

CH(OH)Ph.C<^:^^Q^g^^CEt.  [148°-152°]. 

Formed  from  oxy -phenyl-acetamidine,  aceto- 
acetic  ether,  and  NaOHAq  (Pinner,  B.  23,  2951). 
OXY-BENZYL-METHYL-PYRIMIDINE 

CH,Ph.C<5J:^J'J'jj^^CH.     [175°].  Formed 

from  phenyl-acetamidine,  acetoacetic  ether, 
alcohol,  and  dilute  (10  p.c.)  NaOH  (Pinner,  B. 

22,  1622).    Prisms,  m.  sol.  hot  water. 
Oxy-benzyl-di-methyl-pyrimidine 

CH^Ph.C^^i^l^Qjj^^CMe.     [181°].  Formed 

from    phenyl-acetamidine,  methyl-acetoacetio 
ether,  and  NaOHAq  (P.).    M.  sol.  water. 
Oxy-di-benzyl-methyl-pyrimidine 

CH,Ph.C^^:^^Qjj^^C.CH,Ph.  [192°].  Formed 

from    phenyl-acetamidine,  benzyl-acetoacetic 
ether,  and  NaOHAq  (P.).    Needles,  insol.  water. 
Di-oxy-benzyl-methyl-pyrimidiiie  CijHijNjOj 

i.e.      CH(OH)Ph.C<JJ:^jQ''jj^^CH.  [216°]. 

Formed  from  oxy-phenyl-acetamidine,  NaOHAq 
and  aceto-acetic  ether  in  the  cold  (Pinner,  B. 

23,  2949).  Long  needles,  v.  si.  sol.  water,  si. 
sol.  alcohol,  sol.  acids  and  alkalis.  —  B'HCl. 
[217°].  Needles.— B'C,H,(N0,)30H*  [175°]. 
AgCj.^iiN.Pj:  white  pp. 

Acetyl  derivative 

CH(OAc)Ph.C<;^:Q^Qjj^^CH.  [170°].  Formed 

by  boiling  with  Ao.fi.  Yields  AgCuH,3N203, 
B'HCl  [188°],  and  B'C„H.,(N0.,)30H  [160°]. 

Benzoyl  derivative  CijHuBzNjO,. 
[205°-208°].— B'HCl.  [240°].  From  the  base 
and  BzCl. 

Di-oxy -benzyl-methyl -pyrimidine.  [233°]. 
Got  from  potassium  methyl-uracil  and  benzyl 
chloride  (Hagen,  A.  244,  1). 

Di-oxy-benzyl-di-methyl-pyrimidine 

CH(0H)Ph.C<^^:^|*^®jj^^CMe.  [155°].  Formed 

from  oxy-phenyl-acetamidine,  NaOHAq,  and 
methyl-acetoacetic  ether  (Pinner,  B.  23,  2951). — 
B'HOAc  :  needles. — AgCuH^N.^Oj:  white  pp. 

OXY  -  BENZYL  -  (;8)  -  NAPHTHYLAMINB. 
The  following  compounds  have  been  prepared 
by  reducing  the  products  of  the  action  of  ($)- 
naphthylamine  on  the  corresponding  aldehydes 
(Steinhart,  A.  241,  341  ;  Emmerich,  A.  241, 
352)  :— 

l:2]C,H,(0H).CHj,.NHC,„H,.  [147°].— B'HCl. 

[188°]. 

[l:2]CsH,(OH).CH2.N(NO)C,„H,.  [165°]. 

[l:2]C,Hj(0Me).CH.,.NH.C,„H,.    [92°].  (223°). 

[1:4]C,H,(0H).CH,.NHC|„H,.  [117°]. 

[1:4]C,H,(0H).CH2.N(N0).C,„H,.  [142°]. 

[l:4]C,H,(0Me).CH,.NHCi„H,.  [101°].-B'HC1. 
[195°].—B'JIJ?tCl„.—Nitrosamine 
C,H,(0Me).CH.,.N(N0).C,„H,.  [133°]. 
OXY-BENZYL-ISOPHTHALIC  ACID.  Benz- 

hydryl-isophthalio  acid.  Anhydride 


DI-OXY-BUTANE, 
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CA-CH<Q«g;>(^'^^^^>.    [207°].    Formed  by 

the  action  of  zino  and  HClAq  on  benzoyl-iso- 
phthalic  acid  (Zincke,  B.  9,  1763).  Needles 
(from  dilute  alcohol).— BaA'^  2iaq.—AgA' :  pul- 
verulent pp. — EtA'.  [115°].  An  isomeric  acid, 
obtained  by  reduction  of  benzoyl-tercphthalic 
acid,  forms  Ca(C,5H,0j),  3aq  (Weber,  J.  1878, 
403). 

^-OXY-BENZYL-PHTHALIMIDINE 

I  C„H^<:^^^->N.C;H,OH  or 

C»II<cfNCA^)>0-  [187^-198^.^ 
Formed  from  the  amido-  compound  by  the  diazo- 
reaction  (Hafner,  B.  23,  344).    Eed  needles. 
Converted  by  cone.  HClAq  at  150^  into  a  base 
C8H„N0.,. 

OXY-BENZYL-PYRIDINE  TETRAHYDRIDE 

C,H,.CH<^g;^(J^.>CH,.  (^)-Bcmyl-]jiper. 

idmie.  [118°].  Formed  by  distilling  5-amido-a- 
benzyl-valeric  acid  (Aschan,  B.  23,  369G).  Pearly 
plates  (from  hot  water).  B'C,H,(N0.j30H. 
[97°].    Crystals,  si.  sol.  water. 

Nitrosamine  C,..H,,(NO)NO.  [02-5°]. 

OXY-BENZYL-PYRIMIDINE  CARBOXYLIC 

ACID     CH,Ph.C<^:^|Q^^^^^CH.  [230°]. 

Formed  from  phenyl-acetamidine,  oxalacetic 
ether,  and  (10  p.c.)  NaOHAq  (Pinner,  B.  22, 
1627).    Prisms,  v.  si.  sol.  water. 

OXY-BENZYL  PYROTARTARIC  ACID 
C,.H,.CH(0H).CH(C02H).CHMe.C0,H.  Phmyl- 
homoitamalic  acid.  Formed  from  benzoic  alde- 
hyde, sodium  pyrotartrate,  and  Ac„0  at  125° 
(Penfield,  A.  216,  119  ;  Fittig  a.  Liebmann,  A. 
255,  257).  The  acid  splits  up,  at  the  moment 
of  liberation,  into  water  and  anhydride.  — 
CaC|,H,,05  3aq.— BaA"  2aq.— Ag,,A". 

Anhydride  C,.2H|.,0,.  Fhcmjlhomopara- 
conic  acid.  [177°].  Plates  (from  water). — 
AgCp.HiiOj:  crystals,  m.  sol.  water. — BaA"  aq. 
— CaA". 

Isomeride 

C,H,.CH(OH).CMe(CO,H).CH,.CO,H.  Formed  to- 
gether with  the  preceding  acid.  Its  salt  BaC,„H|.05 
is  got  by  heating  the  anhydride  with  baryta-water. 
— CaA"aq.— Ag.^A"  ;  bulky  flocculent  pp. 

Anhydride  CHPh<g^J®j^p*jj^)>, 

(124-5°).  Yields  Ba(C,,H,,OJ.„  CaA'./2aq,' and 
AgA'. 

DI  -  OXY  -  BENZYL  -  QUINOLINE  CARB- 
OXYLIC ACID.    Ethyl  derivative 
C«H,<CO:P(C,H,)(CO.^)_    ^j^^oj.  by 

reducing  benzyl-o-nitro-benzoyl-malonic  ether 
(Bischoff,  B.  22,  386). 

OXY-BENZYL-SUCCINIC  ACID  C.^U^  .O,  i.e. 
rhCH(OH).CH(CO„H).CH,.CO.,H.  Its  salts  are 
formed  by  warming  the  anhydride  with  bases. — 
CaC,,H,„0,,.— BaA"  2aq.— Ag.,A". 

Ethyl  ether 

CHPh(OH).CH(CO,Et).CH,CO,,H.  Oil. 

A  nhydride  C,H,.CH<q^(^°-'^)>CH,. 

Phenyl-paraconic  acid.  [99°].  Formed  by 
heating  sodium  succinate  with  benzoic  aldehyde 
and  Ac.O  (Fittig  a.  Jayne,  A.  216, 108  ;  256,  63). 
Needles  (from  water)  ;  converted  by  NaOEt  into 


phenylitaconic  acid.  Yields  Ca(C||H,,0.,).^  2aq, 
BaA',^  3aq,  and  AgA',  and  the  ether  EtA'  (252° 
at  25  mm.). 

2J-0XYBENZYL-THI0CARBIMIDE 

C„H^(OH).CH,NCS.  From  2>oxy-benzylamine, 
CS,,,  and  HgCl^  (Salkowski,  B.  22, 2144).  Liquid, 
sol.  alkalis. 

p-OXY-BENZYL-THIO-UEEA.  Methyl  de- 
rivative C,H,(OMe).CH„.NPI.CS.NH,.  [95°]. 
(Goldschmidt  a.  Polonowska,  B.  20,  2409). 

Di-oxy-di-benzyl-thio-urea.  Di-rnethyl 
derivative  (C,H,(OMe).CH,.NH),CS.  [1.50°]. 

o-0XY  BENZYL-p-T0LUIDINe'c,  ,H,,NO  i.e. 
C,H^(OH).CH,,.NH.C„PI,Me.  [116°].  Formed  by 
reducing  o-oxy-benzylidine-2)-toluidine  in  alco- 
holic solution  with  sodium-amalgam  (Emmerich, 

A.  241,  346).  Crystals.  Yields  the  methyl  deri- 
vative C,H,(OMe).CPI,.NHC,HjMe  [110°]  and  a 
tetra-nitro-  derivative  [168°].— B'HCl.  [147°].— 
B'^HoPtClg :  reddish-yellow  needles. 

p-Oxy-benzyl-p-toluidine  [186°].  Yields 
B'.,H,^tGl„  and  C,Hj(OMe).CK..NHC,H,,Me  [68°], 
whence  B'HCl  [160°],  B'jK.PtCl .  and  the  nitros- 
amine C„H,(OMe).CH,,N(Nb).C,HjMe  [108°]. 

p-Oxy-benzyl-o-toluidine.  Methyl  deriva- 
tive. [55°].  Triangular  plates  (Steinhart,  A, 
241,  340).    Yields  an  oily  nitrosamine. 

o  -  OXY  -  BENZYL  -  UREA  C^H.^N^O^  i.e. 
C,H,(OH).CH,.NH.CO.NH,,.  [170°].  Formed  by 
warming  o-oxy-benzylamine  hydrochloride  with 
potassium  cyanate  (Goldschmidt  a.  Ernst,  B.  23, 
2745).    Prisms,  v.  sol.  hot  water. 

Methyl  derivative 
C,H,"(0Me).CH,.NH.C0.NH2.  [127°]. 

2)-0xy-benzyl-urea.  Methyl  derivative 
[167°].    Needles  (Goldschmidt  a.  Polonowska, 

B.  20,  2409). 
S-OXY-a-BENZYL-VALERIC  ACID 

CH,,(OH).CH,.CH,.CH(CH,Ph).CO,H.  Formed 
from  nitroso-oxy-benzyl-pyridine  tetrahydride 
and  NaOHAq  (Aschan,  B.  23,  3697).  Liquid, 
m.  sol.  hot  water. 

7-0xy-/3-benzyl-valeric  acid 
CH3.CH(0H).CH(CH,Ph).CH,.C0,H.  [76°]. 
Formed  by  carefully  adding  dilute  HCl  to  its  Ca 
salt  obtained  from  the  lactone  (Erdniann,  A. 
254,  217).  Prisms  (containing  aq).  Melts  at 
56°  when  hydrated.  HClAq  converts  it  into  the 
lactone.— Ca{C,„H,50.,),  4aq.— CaA'.^  6aq. 

Lactone  CH,.CH<q^*q^|['^'^>.  [86°]. 

Got  by  reducing  benzyl-acetyl-propionic  acid 
[99°]  with  sodium-amalgam,  and  boiling  the 
product  with  dilute  K.SOj.    Large  crystals. 

DI  -  OXY  -  BUTANE  CH.,(0H).CHEt(0H). 
n-Butylcne  glycol.  Mol.  w.  90.  (192°).  S.G. 
%  1-0189.  Obtained  from  oia-di-bromo-Ji-butane 
by  boiling  with  baryta-water  (Grabowsky  a. 
Saytzeff,  A.  179,  325).  Liquid,  v.  sol.  water. 
Yields  glycollic  and  glyoxylic  acids  on  oxidation. 

Di-oxy-butane  C,,H,„0.,i.('.  CH„(OH).CMe.,OH. 
Isobutylcne  glycol.  (178°)'.  S.G.  2  1-129.  Formed 
from  the  bromide  and  K_C0.,Aq  (Nevoid,  C.  R.  83, 
65,  146)  and  by  the  action  of  HClAq  on  isobutyl 
alcohol  (Lwotf,  Bl.  [2]  43,  112).  Formed  also  in 
the  alcoholic  fermentation  of  sugar  (Henninger 
a.  Sanson,  C.  R.  95,  94 ;  106,  208).  Does  not 
form  an  acetal  with  aldehyde  (Lochert,  A.  Ch. 
[6]  16,  58). 
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DI-OXY-BtJTANE. 


Di-oxy-butane  CHMe(OH).CHMe(OH).  (184"). 
Formed  by  heating  s-butylene  oxide  with  water 
at  100=  (Eltekoff,  J.  B.  14,  372).  Liquid. 

Di-oxy-butane  CHMe(OH).CH,,.CH„OH.  (/3)- 
Butylcnc  glycol.  (207°).  S.G.  2  1-0259.  Formed 
by  reduction  of  a  dilute,  shghtly  acid,  solution 
of  aldol  by  sodium-amalgam  (Kekule,  B.  5,  56; 

A.  102,  310;  Wurtz,  C.  B.  97,  473).  Thick 
liquid,  miscible  with  water.  Ac„0  at  100°  forms 
C,,Hs(OAc)„  (207°).  S.G.  2  1-055.  HIAq  yields 
CjH,I„  S.G.  2  2-291. 

Di-'oxy-butane  C^H8(0H),.  (184°).  S.G.  2 
1-048.  Obtained,  vid  CjH,(OAc),  (c.  200°), 
from  the  crude  C^HgEr.,  got  from  fusel  oil 
(Wurtz,  A.  Ch.  [3]  65,  45"2).  Liquid,  miscible 
with  water. 

Di-oxy-butane  CH,,(GH).CH,.CH.,.GH,(OH). 
Tetramethylenc  glycol.  (204°)."  S.G.  1-011. 
Formed  by  the  action  of  dilute  H^SOj  on  tetra- 
methylene  dinitramine  CjHu(NH.N02)2  (Dekkers, 

B.  T.  C.  9,  101). 
Tri-oxy-butane 

CH.,.CH(OH).CH(OH).CH,(OH).  Butenylgly- 
cerin.  (173°  at  27  mm.).  Formed  from  crotonic 
aldehyde  by  reduction,  addition  of  bromine,  and 
boiling  the  resulting  CHj.CHBr.CHBr.CH.OH 
with  water  (Lieben  a.  Zeisel,  M.  1,  832).  Thick 
liquid  with  sweet  taste.  Ao.,0  yields  G,H.(0Ac)3 
(262°).  Yields  C,H,(0H),,C1,  C,H.(0H)Cl2,  and 
C^H^OCl  (Zikes,  M.  H,  348). 

Tri-oxy-butane  C4H|„03.  (240°  at  18  mm.). 
Formed  from  isobutyl  iodide  by  chlorinating  and 
heating  the  resulting  tri-chloro-butane  with 
water  at  170°  (Prunier,  Bl.  [2]  42,  261 ;  C.  B. 
99,  193).    Yields  nearly  solid  C.,H,(0Ae)3. 

Tetra-oxy-butane  v.  Eeytheite. 

OXY  -  BUTANE  TRICAKBOXYLIC  ACID 
CMe  (OH)  (CO,H)  .CH(CO,H)  .CH,CO,H. 

Lactone  C^YLfi^.  Formed  by  heating 
acetosuccinic  ether  with  KCy  and  HCl  (Rach,  A. 
234,  35).  At  180°  it  yields  pyrocinchonic  an- 
hydride. —  BaA".  —  GaA".  —  Ca3(C,H,0,)„.  — 
Ba,(G,H,0,),,. 

Di-oxy-butane  tetra-carboxylic  ether 

CH(C0.,Et).,.CH(0H).CH(0H).CH(G0,Et).,. 
Formed  by  the  action  of  malonic  ether  on  gly- 
oxal  in  presence  of  cone.  ZnCL  Aq  (Polonowsky, 
A.  246,  2).    Oil,  not  volatile  with  steam. 

Tetra-oxy-butane  tri-carboxylic  acid 
C0,H.CH(0PI).CH(0H).CH(0H).C(0H)(G02H),. 
[147°].    Formed  by  oxidation  of  levulose  carb- 
oxylic  acid  by  dilute  HNO,,  (Diill,  B.  24,  ■348).— 
K.,HA"'.    Large  prisms. —  Ca.,A"'2  6aq. 
'  OXY-BUrANE-PHOSPHONIC  ACID 

C.  H,.CH(OH).PO(0H),,.  [168°].  Formed  from 
isobutyric  aldehyde  by  successive  treatment 
with  PClj  and  water  (Fossek,  M.  5,640).  Tri- 
metric  crystals  ;  a:&:c  =  •97:1:3-94. 

OXY  -  ISOBUTANE  SULPHONIC  ACID 
CMe,(0H).CH,S03H.  Formed  from  ammonium 
sulphite  solution  and  isobutylene  bromide  or 
CH.JBr.CMe.OH  (Guareschi  a.  Garzino,  Ann. 
chim.  farm.  [4]  6,  110;  9,  96).— BaA'^  l^aq.— 
NaA' :  plates  (from  alcohol). 

DI- OXY -BUTYL -BENZENE  C,oH,,0.,  i.e. 
C,H,.CfI(OH).C,H,,.CH,OH.  (200°).  Formed 
by  the  action  of  sodium-amalgam  on  an  alcoholic 
solution  of  C,H3.CO.,.C,H4.CHO  which  is  got 
from  phenyl  propyl  ketone  by  successive  treat- 
ment with  CrO.,Cl..  and  water  (Burcker,  (7.  fl.  94, 
220).    Syrup.  "Forms  oily  C,„H,„(0Ac)2. 


ISOBUTYL-o-OXY-BENZOIC  ACID 

C„H,(G4H,)(0H)C0.,H  [4:2:1].  Formed  from 
C,H,(CjH„)ONa  and  CO,  at  140°  (Uobrzycki, 
J.  pr.  [2]  86,  391).  "Needles.— CaA'j  6aq.— 
BaA'„  2aq  :  needles,  v.  sol.  water. 

Ethers  MeA'.  [64°].  (266°).— EtA'.  (276^). 
Oil.— C,HjA'.  [68°].  Formed  from  the  acid, 
phenol,  and  POCl.,.  Converted  by  long  boiling 
into  C,,H„0,  [158°]. 

DI-bxY-BUTYLENE  C,H  (OH).,.  Crotomjl. 
ene  glycol.  (197°).  S.G.  2  1-0616 ;  22  i-0465. 
Obtained  by  the  action  of  boiling  baryta  on  it3 
formyl derivative  which  is  formed  when  erythrite 
is  distilled  with  formic  acid  (Henninger,  B.  5, 
1060;  A.  Ch.  [6]  7,  216).  Liquid,  sol.  water. 
Yields  C.,H„(OAc),  (203°). 

DI-OXY-DI-BUTYL-DIKETONE. 

Anhydride  ^^^^^^  ^>C<  o'.CHMe' 
Di-methyl-oxetme.  (169-5°  i.V.).  S.G.  2  -97s. 
Formed,  together  with  COj,  by  heating  its  carb- 

,.  -i  CH.,.CH(CO,H)\  ^ /CH,.CH, 
oxylic  acid  cHMe— -io>^<  0".CH'Me 
(divalonic  acid)  [130°]  which  is  got  by  the  action 
of  NaOHAq  at  90°  on  'divalolactone,'  the  pro- 
duct of  the  action  of  NaOHAq  on  valerolactone 
(Fittig,256, 128).  Liquid.  Volatile  with  steam. 
OXY-BUTYL-MAXEIC    ACID.  Lactone 

acid. 


Propaconic 

[124°].  Formed  by  distilling  the  bromide  of 
propyl-itaconic  acid  with  steam ;  the  acid  re- 
mains behind  and  is  extracted  with  ether  (Fittig, 

A.  256,  108).— Needles.— BaA'.,. 
OXY-ISOEUTYL-MALONIC  ACID  C,B.,^O^i.e. 

C^H3.G(0H)(C0.,H).,.  [110°^114°].  Obtained  from 
CjH„CCl(CO„Et).,an"dKOHAq  (Conrad  a.  Bischoff, 

B.  13,  600  ;"  14^  617 ;  Guthzeit,  A.  209,  237). 
Deliquescent  mass,  v.  e.  sol.  water. 

DI-OXY-ISOBUTyL-METAPYEAZOlE 
C,H,.CH  -N. 

C.  H,.,N,0,  i.e.  I  ^C(OH).  [210°]. 

C(0H):N/ 

Obtained  by  boiling  with  dilute  HCl  the  product 
(C,H5.CH(CN).NH.C0.NH,)  of  the  action  of  urea 
uijon  valeric-aldehyde-cyanhydrin.  Small  white 
needles.  M.  sol.  alcohol  and  hot  water,  si.  sol. 
cold  water.  Dissolves  readily  in  alkalis  (Pinner 
a.  Lifschutz,  B.  20,  2356). 

OXY-BUIYL  SUCCINIC  ACID.  The  salts 
are  got  by  the  action  of  bases  on  the  anhydride. 
Ca(CsH,20J  5aq.— BaA" 2aq.-Ag,A".  Anhy- 
dride CHPr<^Q^^^'>CH.,.  Propyl-para- 

conic  acid  [.73-6°].  Formed  by  heating  butyric 
aldehyde  with  sodium  succinate  and  Ac.^O 
(Schmidt,  A.  255,  68).  Needles  (from  ligroin). 
Yields  heptenoic  acid  and  oxy-heptoic  lactone  on 
distillation.—  Ca(C,H„04)2  2aq.— BaA'^.— AgA'. 
Ethyl  ether  Btk'.    (c.  214°  at  96  mm.). 

Oxy-isobutyl-succinic  acid.  Salts.  — 
Ba(C,H,,0,).,2aq.— AgjA". 

Anhydride.  Formed,  like  the  preceding 
isomeride,  using  isobutyric  aldehyde  (Zanner,  A. 
255,  86).-Ba(C,H„04).,3aq.— CaA'.,2aq.-AgA'. 

OXY  -  BUTYRAMIDINE  CjH.nN^O  i.e. 
CMe,(OH).C(NH).NH,.  The  crystalline  hydro- 
chloride is  formed  from  oxy-butyrimido-ethyl 
ether  and  NH3  (Pinner,  B.  17,  2009).  It  is  v.  e. 
sol.  water. 


OXY-BUTYRIC  ACID. 
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a.0XY-7NBUTYIlIC  ACID  C,II„0,  i.e. 
CIlKt(On).COJL  Mdl.w.  104.  [43°].  Formed 
by  the  action  of  iiiuist  Ag^.O  upon  bioiuo-?j- 
butyric  acid  (Nauniann,  ^.  119,  115;  Friedel  a. 
Macluica,  A.  120,  279),  and  by  the  action  of  HCy 
and  HCl  on  propionic  aldehyde  (Prschibiteck, 

B.  9,  1312).  Formed  also  by  reduction  of  cthyl- 
glyoxylic  acid.  Deliquescent  crystals.  Yields 
propionic  acid  on  oxidation  (Markownikoff,  A. 
176,  309  ;  Ley  a.  Popolf,  A.  174,  61).— Ca'A,  Caq. 
ZnA'.,  2aq.    S.  2-35  at  18°. — AgA' :  prisms. 

Ethyl  ether  EtA'.  (167°  i.  V.).  S.G.  ^ 
1-004  ;  i2  -995  (Schreiner,  B.  12, 177  ;  A.  197, 21). 
Yields  ethyl-glyoxylic  ether  on  oxidation  (Aris- 
toff  a.  Demjanoff,  C.  C.  1887,  1157).  Acetyl 
derivative  CHEt(OAc).CO.,Et  (198°)  (Gal,  A. 
142,373).    Butyryl  derivative  (215°). 

Methyl  derivative  CHEt(OMe).COJI. 
Formed  from  its  Me  and  Et  ethers  which  are 
made  by  the  action  of  NaOMe  on  bromo-butyric 
ether  (Duvillier,  C.  R.  86,  47,  1026;  87,931; 
88,  598  ;  A.  Ch.  [5]  17,  528).  Liquid,  sol.  water. 
-AgA'.— MeA'.  (150°-155°i.V.).— EtA'.  (160°) 
(D.) ;  (148°  i.  V.)  (Schreiner,  A.  197,  16). 

Ethyl  derivative  CHEt(OEt).CO,H. 
Formed  from  its  ether,  which  is  made  from 
bromo-butyric  ether  and  NaOEt.  Liquid,  v.  sol. 
water.— KA'.—BaA'„.— AgA'.— MeA'.  (157°).— 
EtA'.  (168°_174°)  (b.) ;  (169°  i.V.)  (S.). 

Methyl  derivative  of  the  amide 
CHEt(OINie).CONH.,  [78°].  Formed  from 
CHEt(OMe).CO,Me  and  alcoholic  NHj  (D.). 
Slender  needles,  v.  sol.  water. 

Ethyl  derivative  of  the  amide 
CHEt(OEt)CONH.,.   [69°].   Lamina-,  sol.  water. 

;8-0xy-j!-butyric  acid 
CH,,.CIi(OH).CH,.CO,H.  Occurs  in  urine  and 
blood  of  diabetic  patients  (Kiilz,  Zeit.  Biol.  20, 
165  ;  23,  329  ;  Jlinkowski,  Fr.  24,  153  ;  Stadel- 
mann,  Zcit.  Biol.  32,  456 ;  Wolpe,  C.  C.  1887,  277 ; 
Hugounenq,  Bl.  [2]  47,  545  ;  Deichmiiller,  Szy- 
manski,  a.  Tollens,  A.  228,  92).  Formed  by 
reducing  acetoacetic  acid  with  sodium-amalgam 
(Wislioenus,  A.  149,  205),  and  from  propylene 
chlorhydrin  by  successive  treatment  with  KCy 
and  KOH  (Markownikoff,  A.  153,  237).  Obtained 
also  by  oxidising  aldol  with  moist  Ag,0  (Wurtz, 

C.  It.  7G,  1165).  Thick  syrup,  volatile  with 
steam.  Decomposes  at  130^  into  water  and 
(a)-crotonic  acid.  When  prepared  from  urine 
it  is  hi'vorotatory  ;  [a]^  =  — 23-4.— NaA' :  very 
delicjuescent  needles. — ZnA'.^. — CuA'. — AgA'. 

Ethijl  derivative 
CH,.CH(OEt).CH,.CO,H.   (c.  215°).  Formed  by 
the  action  of  HCl  on  the  nitrile,  which  is  formed 
by  combining  allyl  cyanide  with  alcohol  (Pinner, 
B.  12,  2057). 

Amide  CH3.CH(0Et).CIL.C0NH.,.  [71°]. 

7-0xy-)i-butyric  acid 
CH,(OH).CH,,.CH.,.CO,H.  Obtained  by  the  action 
of  boiling  lime-  or  baryta-water  upon  its  lactone, 
which  is  formed  by  treating  succinyl  chloride, 
dissolved  in  HOAc  and  ether,  with  sodium- 
amalgam  (Saytzeff,  B.  6,  1255;  A.  171,  270; 
J.  pr.  [2]  25,  66  ;  Bl.  [2]  37,  540).  Formed  also 
from  CH,Br.CH,.CH,OH  by  successive  treat- 
ment with  alcoholic  KCy  and  potash  (Friihling, 
M.  3,  700),  and  by  boiling  oxy-ethyl-acetoacetic 
f'tlier  with  cone,  baryta-water  (Chanlaroff,  A. 
226,  325).  Liquid,  which  volatilises  in  the  cold. 
Volatile  with  steam.    Sol.  water.    Forms  the 


lactone  slowly  in  the  cold,  more  quickly  on 
heating.  Chromic  acid  mixture  oxidises  it  to 
succinic  acid. — KA' ;  delii]uescent  tufts. —  NaA'. 
— ZnA'j  (dried  at  100°). -DaA',  (dried  at  110°)  : 
dendritic  mass  (from  alcohol). 

Lactone  CH,<^ch''^>0.    (206°).  S.G. 

2  1-1441 ;  1-1286.  C.E.  (0°  to  16°)  -OOOHli. 
Butyrolactonc.  Formed  as  above.  Formed  also  by 
heating  the  lactonic  acid  of  7-oxy-ethyl-malonic 
acid  at  120°  (Roder,  A.  227,  22),  and  by  heating 
7-chloro-butyric  acid  at  200°  (Henry,  C.  U.  101, 
1158).  Mobile  liquid,  misoible  with  water,  but 
separated  therefrom  by  K.^COj.  May  be  con- 
verted into  M-butyric  acid  by  successive  treat- 
ment with  HI  and  sodium-amalgam. 

o-Oxy-isobutyric  acid  (CH3),,C(0H).C0,H. 
Acetonic  acid.  Butylactic  acid.  [79°].  (212°). 

Formation. — 1.  From  acetone,  HCy,  and 
HClAq  (Stiideler,  A.  Ill,  320).— 2.  From  bromo- 
isobutyric  acid  and  moist  Ag.,0  or  Na.,CO.,Aq 
(Markownikoff,  4.  146,  339  ;  *153,  228",  251  ; 
Fittig,  A.  200,  70).— 3.  From  dimethyl  oxalate 
by  treatment  with  ZnMe,,  followed  by  water 
(Frankland  a.  Duppa,  A.  i33,  80  ;  135,  25).— 
4.  By  oxidising  isobutyric  acid  with  alkaline 
KMnOj  (R.  Meyer,  A.  219,  240).— 5.  By  oxidising 
di-oxy-pentane  (amylene  glycol)  with  diluted 
HNO3  (Wurtz,  A.  107,  197).— 6.  By  heating 
acetone-chloroform  with  water  at  180°  (Will- 
gerodt,  B.  15,  2307;  Bl.  [2]  39,  157).  Hygro- 
scopic needles,  v.  e.  sol.  water,  alcohol,  and 
ether.  Volatile  with  steam.  Sublimes  at  50°. 
Yields  acetone  and  acetic  acid  on  oxidation. 
Phenyl-hydrazine  at  160°  forms  a  it-phenyl- 
hydrazide  [152°]  converted  by  nitrous  acid  into 
a  nitrosamine  [98°]  (Reissert  a.  Kayser,  B.  22, 
2926). 

Salts.  —  BaA'j.  —  ZnA'.,2aq  :  hexagonal 
plates,  si.  sol.  water.  S.  -6  at  15°. — AgA':  stel- 
late groups  of  nacreous  scales.    S.  7. 

Ethyl  ether  EtA'.  (151°). 

Ethyl  derivative  (CH3)„C(0Et).C0..II. 
(180°).  S.G.  1-0211  ;  {Jl  1-0101.  Formed  from 
CMe.J3r.C0..H  and  KOEt'(Hcll  a.  Waldbauer,  B. 
10,  *449).— BaA',aq.— PbA',aq.— ZnA'„.-AgA'  : 
plates:  m.  sol.  water. — EtA'.  (155°). 

I  snproi^ylidene  derivative  C,,H.,„0,.  i.e. 
CMe.,(O.CMe.,.CO.,H),.  (197°  uncor.).  V.li.  120-3 
(calc.  124).  "Formed  by  the  action  of  KOH  (8 
mols.)  on  acetone-chloroform  (2  mols.)  and 
acetone  (1  moL),  or  upon  a  mixture  of  chloro- 
form (1  mol.)  and  acetone  (2  mols.)  (Willgerodt, 
B.  20,  2445;  Engel,  C.  R.  104,  688).  Liquid, 
converted  into  oxy-isobutyric  acid  by  heating 
with  water.  —  CaA"l!,aq.  — BaA"  iaq.  — PbA" 
(W.);  PbA"2aq  (E.).— ZnA"aq :  s"mall  scales 
(W.);  Zn.V'2aq  (E.). 

Nitrile  v.  Acetone  ctanhydmn,  vol.i.p.  31. 

Anhydride  C^B.,fi,  i.e.  0(CMe,.CO,H),,. 
Dihutylactic  acid.  A  product  of  the  action  of 
alcoholic  potash  on  chloro-isobutyric  acid  (Bal- 
biino,  J.  1878,  704  ;  1880,  789).  Amorphous, 
v.  sol.  water. — Na  .A'' :  deliquescent. 

aj3-Di-oxy-butyric  acid 
CH.,.CII(0H).CH(0H).C0,H.  [80°].  Formed  by 
boiling  bromo-oxy-butyric  acid  with  water  (C. 
Kolbe,  J.pr.  [2]  25,  390),  and  by  heating/3-methyl- 
glycidic  acid  with  water  at  100°  in  sealed  tubes 
(Melikoff,  J.  R.  16,  526  ;  B.  21,  2055).  Mass  ol 
slender  needles,  v.  e.  sol.  water,  not  volatile  with 
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steam. — AgA':  needles.  Gives  a  silver  mirror 
when  boiled  v?ith  water. 

Hthyl  ether      A',   (c.  228°).  Liquid. 

Anhydride  v.  Mbthyl-glycidic  acid. 

jSy-Di-oxy-butyric  acid 
CH2(0H).CH(0H).CH..C0.,H.  Butylqhjccric 
acid.  Formed  from  CH,(dH).CH(OH).CH„Cl  by 
successive  treatment  with  KCy  and  dilute  HNO3 
(Hanriot,  A.  Ch.  [5]  17,  106).  Formed  also  by 
warming  its  anhydride  with  water  (Melikoff,  B, 
15,  2587).  Thick  liquid,  v.  sol.  water,  alcohol, 
and  ether. — BaA'j  :  amorphous. 

Anhydride    CH2'\^'^'^^^'^'^^'^.  Butyl- 

glycidic  acid.  Formed  from  (/3)-crotonie  acid 
by  successive  treatment  with  HOCl  and  alcoholic 
potash.  Mobile  liquid.  Unites  with  HCl,  form- 
ing chloro-oxy-butyric  acid  [99°].  The  ether 
C^H.EtOs  (145°-150°),  S.G.  EL^  -9931  is  formed 
by  the  action  of  sodium-amalgam  on  a  mixture 
of  epichlorhydrin  and  chloroformic  acid  (Kelly, 

B.  11,  2225). 
Di-oxy-isobutyric  acid 

CH2(0H).CMe(0H).C0.H.  [100°].  Formed  from 
a-methyl-glycidic  acid  (g.  v.)  by  warming  with 
water  at  100°  (Melikoff,  J.  R.  16,  535).  Prisms, 
v.  sol.  water. — KA'-|aq:  small  prisms. 

Tri-oxy-isobutyric  acid 
(CH2(0H)),C(0H).C0.,H.  [116'=].  Formed  from 
glycerose  by  successive  treatment  with  HCy  and 
HCl  (Fischer  a.  Tafel,  B.  22,  106).  Prisms 
(from  alcohol),  insol.  benzene.  HIAq  followed 
by  zinc-dust  yields  isobutyric  acid. —  CaA'j^aq. 
— PbA'^aq  :  needles,  si.  sol.  hot  water. 

A  tri-oxy-butyric  acid  is  also  formed  in  the 
oxidation  of  gallic  acid  and  tannin  by  dilute 
HNO3  (Bottinger,  A.  257,  248). 

References. — Bromo-  and  Chloeo-oxybdtyeic 

ACIDS. 

/8-OXY-w-BUTYRIC  ALDEHYDE  v.  Aldol. 
a-OXY-ISOBUTYRIC  ALDEHYDE 

CMe2(0H).CH0.  (0.  90°).  Obtained  by  boiling 
with  HOAc  the  compound  CyS-^fi^  formed  by 
the  action  of  NaOC.,H,,  on  iodoform  (Gorboff, 
J.pr.  [2]  41,  243).  Mobile  liquid,  oxidised  by 
Ag.p  to  oxy-isobutyric  acid  [79°].  Forms  with 
water  a  hydrate  [c.  70°].  Polymerises  on  stand- 
ing, forming  prisms  [c.  65°]  v.  sol.  water. 

Di-isobutyl  derivative  of  oxyisobutyric 
orthaldehyde  CMe2(0C,H,).CH(0H)(0C,H„). 
(125°).  S.G.  2  -9041.  One  of  the  products  of 
the  action  of  iodoform  (or  iodine)  on  NaOC^H^. 
Oil,  with  bitter  taste.  Converted  by  HOAc  into 
isobutyl  acetate  and  oxyisobutyric  aldehyde. 

OXY-BUTYEIC  iklDO-ETHYL  ETHER 
CMe,(OH).C(NH)OEt.        The  hydrochloride 

C,  jH,3N02HCl  is  formed  from  acetone,  HCy, 
alcohol,  and  HCl  (Pinner,  B.  17,  2009).  It  is 
crystalline. 

OXYBTTTYROCYAMINE  v.  Gdanido-butyeio 

ACID. 

OXY-CAFFEINE  v.  Caffeine. 

OXY-C  AMPHOR  v.  Camphor  and  Campholenic 

ACID. 

OXY-CAMPHORAMIC  ACID  v.  Camphoeio 

ACID. 

OXY-CAMPHORIC  ACID  v.  Camphoric  acid. 
OXY-CAMPHOEIC  ANHYDRIDE  v.  Cam- 

PHANIC  ACID. 

OXY-CAMPHORONIC  ACID  v.  Camphoronio 


OXY-CAPROIC  ACID  v.  Oxt-iiexoic  acid. 

OXYTEICARBALLYLIC  ACID.  Methyl 
derivative  C,H^(0Me)(C0.,H)3.  Formed  by 
heating  (C,H5)2C(OMe).CO„H  with  dilute  HNO3 
(Schatzky,  J.  R.  17,  80).  Syrup.— CaH^A'''^  ^aq. 
— BaH,A"'2  2aq. 

OXY-CARBOSTYEIL  v.  Di-oxy-quinoline. 

OXY-CAEBOXYLIC  ACID  v.  Benzene-tri- 

QDINONE. 

OXY-o-CAEBOXY-PHENYL-ACETIC  ACID 

C0,H.C,H,.CH(0H).C02H.  Formed  from 
COjH.CgHj.CO.CO,!!  and  sodium-amalgam 
(Scherks,  B.  18,  381).  Quickly  changes,  when 
set  free,  to  the  anhydride  (phthalide  carboxylio 
acid)  [149-5°]. 

Oxy-carboxy-di-phenyl-acetic  acid 
C,H,(C02H).CPh(OH).C02H.    [c.  80°].  Formed 
by  warming  benzil  o-carboxylic  acid  with  alkalis 
(Graebe,  B.  21,  2003).— K,A"  2aq. 

Di-oxy-di-carboxy-phenyl-acetic  acid.  Tri- 
e  thy  I- ether  C^B.{OW).,[Q,0^^\)^.CYL„.COM. 
[98°].  Formed  from  acetone  dicarboxylic  ether 
and  sodium  (Cornelius  a.  Pechmann,  B.  19, 
1448).    Needles  (from  alcohol),  insol.  water. 

7-OXY  -  0  -  CARBOXY  -  PHENYL  -  BUTYRIC 
ACID.  Lactone  C,,H,„0j.  [121°].  Formed 
by  reducing  the  anhydride  of  carboxy-benzoyl- 
propionic  acid  with  sodium-amalgam  (Eoser,  B. 

17,  2773).-AgC„H,0,.-Ag,,C„H,A- 

An  isomeric  lactone  [140°]  is  obtained  by 

reducing  phthalyl-propionic  acid   (Gabriel  a. 

Michael,     B.     11,     1681).  —  BaC„H,„04. — 

Ba(C„H,0,)2.— AgC„H„0,. 

OXY-CAEBOXY-PHENYL-PEOPIONIC 

ACID.    Lactone  C^Ji^O^  i.e. 
/CH^-CH^.COjH 

C„h/       )0  .   Formed  by  reducing 

\co/ 

phthalyl-acetio    acid    with  sodium-amalgam, 
and  acidifying   (Gabriel  a.   Michael,  B.  10, 
1658,2200).    Needles  (containing  aq).  Yields 
AgC,„H,0„  Ag,,C,„H,05,  and  BaC,„H„05  2aq. 
Tri-oxy-carboxy -phenyl-propionic  acid. 

^  /CH;— CH^-CO^H 

Lactoneh:S:^\CJi.,(OB.)./  ^0 

[228°].  Formed  by  reducing  its  di-methyl  de- 
rivative (meconic-acetic  acid)  with  HI  and  P 
(Liebermann  a.  Kleemann,  B.  19,  2293).  Tables. 
Gives  a  blue  colour  with  FeCl^. 

Ethyl  ether 'Etk'.    [c.  131°].  Crystalline. 

OXYCHEYSOQUINONE  v.  Chrysoqdinone. 

OXYCINCHENE  v.  Cinchene. 

OXYCINCHONIDINE  v.  Cinchonidine. 

OXY-CINNAMIC  ACID  v.  Coumaric  acid. 

a-Oxy-cinnamic  acid.  C,H,.CH:C(0H).C0.,H. 
Formed  in  small  quantity  in  the  preparation  of 
the  isomeric  phenyl-glycidic  acid  by  the  action 
of  alcoholic  potash  on  C8H5.CHBr.CH(OH).C02H 
(Plochl,  B.  16,  2821).  Eeadily  decomposes, 
yielding  phenyl-acetic  aldehyde  and  di-oxy- 
phenyl-propionic  acid. 

Phenyl  derivative 
C,H,CH:C(OPh).CO.,H.     [180°].     Formed  by 
heating  sodium  phenoxy-acetate  with  benzoic 
aldehyde  and  Ac,0  (Oglialoro,  G.  J.  40,  276). 
Prisms. — AgA' :  prisms  (from  water). 

(3,  2,  l)-Di-oxy-cinnamic  acid 
[3:2:l]C,H,(OH).,CH:CH.CO,H. 

CH'CH 

Anhydride  CJI.^ (O-^l'xQ,— CQ • 


m-Oxy- 
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eoumnrin.  [2R0''-285°].  Formed  by  heating 
pyrocatechin  with  malic  acid  and  H.SO,  (Bez- 
zari,  G.  15,  34).  Needles,  si.  sol.  cold  water. 
Reduces  salts  of  Au,  Cu,  and  Ag. 

(4,  ,3,  l)-Di-oxy-cinnamic    acid    v.  Caffeic 

ACID. 

(5,  2,  l)-Di-oxy-cinnamic  acid 

[5:2:l]C,iH,(OH),,CH:CH.CO,H. 

Anhydride  [s  g]c,H3(0H)<^^  q'^q. 

[250°].  Formed  by  heating  a  mixture  of  hydro- 
qainone,  malic  acid,  and  H.,SOj  (Pechmann  a. 
Welsh,  B.  17,  1648).  Needles,  v.  sol.  alcohol. 
Yields  an  acetyl  derivative  [147°]  crystal- 
lising in  needles.  The  methyl  derivative 
[103°]  is  got  from  [5:2:1]  C,H3(0Me)(0H)CHO 
by  boiling  with  Ac.,0  and  NaOAc  (Tiemann  a. 
Miiller,  14,  1U'.JG). 

o-Methyl  derivative 
[5:2:l]C„H3(bH)(OMe)CH:CH.CO.,H.  [180°].  Ob- 
tained from  C,H,(NH.,)(OMe)CH:CH.CO,,H  by  the 
diazo-  reaction  (Schnell,  B.  17,  1387).  Crystals. 

Di-nicthyl  derivative 
C„H,(OMe),CH:CH.CO,,H.    [143°].   Obtained  by 
metiiylating  the  o-methyl  derivative.  Needles. 
Yields  di-methyl-gentisic  aldehyde  on  oxidation 
with  KMnO,. 

(4,  2,  l)-I)i-oxy-cinnamic   acid  v.  Usibellic 

ACID. 

a|j-di-oxy-cinnamic  acid.  Phcjiyl-viethyl 
derivative  C„H,(OMe).CH:C(OPh).CO,,H. 
[200°].  A  product  of  the  action  of  anisic  alde- 
hyde and  Ac^O  on  sodium  phenoxy-acetate 
(Valentini,  G.  14,  147).  Rectangular  tablets,  sol. 
hot  alcohol. — MeA'.    [100°].  Laminie. 

Anhy dride  of  the  phenyl  derivative 
C,5H,„03.  [113°].  Formed  from  salicylic  alde- 
hyde, Ac.,0,  and  sodium  phenoxy-acetate  (Oglia- 
loro,  C.  C.  1887,  1104).  Yellow  prisms,  v.  si. 
sol.  hot  water. 

Tri-oxy-cinnamic  acid  v.  .2]scdletic  acid 
and  Dapiinetin. 

Tetra-oxy-cinnamic  acid.  Di-niethyl 
methylene  ether 

C„H(0,,CH,)(OMe),CH:CH.CO,H.  [190°].  Formed 
from  apiolic  aldehyde,  Ac.,0,  and  NaOAc  (Cia- 
mician  a.  Silber,  B.  22,  2485).  Small  yellow 
needles  (from  hot  alcohol),  si.  sol.  ether  and  hot 
WflitGr 

OXY-CINNAMIC  ALDEHYDE  v.  Codsiabic 
Aldehyde. 

Di-oxy-cinnamic aldehyde.  Methyl  deriva- 
tive V.  Ferolic  aldehyde. 
OXY-CINNOLINE 

C,H,N,0  i.e.  G,R^<^^^^.  [225°].  Formed 

by  heating  its  carboxylic  acid  at  2G0°  (Richter, 
B.  IG,  G81).    Small  prisms,  v.  sol.  alcohol  and 
ether,  si.  sol.  water.    May  be  sublimed.  Sol. 
Na,C0:,Aq.— B'.,H.,rtCl,, :  small  prisms. 
Oxy-cinnoline  carboxylic  acid 

aH,<;g^")-g-^Q'^.  [c.2G5°].  Formed  from 

o-diazo-phenyl-propiolic  acid  by  heating  with 
water  at  70°.    Colourless  needles  or  scales,  sol. 
HCl.\q,  si.  sol.  alcohol,  nearly  insol.  water. 
OXY-CITRACONIC  ACID  CJlfi-,  i.e. 

*^*\Ch'^CO  H'  [1*52°].  Formed  from  citra- 
conic  acid  by  successive  treatment  with  HOCl 
and  alkalis  (Morawski,  J.  pr.  [2]  10,  09  ;  11, 


4.30;  Scherko,  A.  227,  233;  Michael,  J.  pr.  [2] 
40.  171  ;  Melikoff  a.  Fekhnann,  A.  253,  89). 
Prisms  (containing  aq).  Hot  water  converts  it 
into  propionic  aldehyde  and  CO.,.  With  HBr  it 
forms  C,H,BrO,  [150°].  HCf  yields,  in  like 
manner,  CO.,H.CClMe.Cn(OII).CO  .H  [1G2"]. 

Salts.— (NH,),A".  —  (N1I,)H.V'.  —  KHA".— 
BaA"  4aq. — SrA"  4aq.— PI3A"  4  J,aq. 

Ethyl  ether  Et..A".  (255°).  S.G.  []  1-137C ; 
r~  1-1107.    C.E.  (0'--22°)  -0008507. 

OXY-CITRIC  ACID  C,H,0„  i.e. 
C,H.,(0H).,(C0.,H)3.  Occurs  in  beetroot  (Lipp- 
mann,  B.  10,  1078).  Formed  from  aconitic  acid 
by  successive  treatment  with  HOCl  and  lime- 
water  (Pawolleck,  A.  178,  150).  Deliquescent 
mass,  V.  e.  sol.  water. — Salts:  Ba,A"'2  5aq. — ■ 
Ca3A'".,9aq.— Ca3A"'.il0aq.— Cd,(C,.H,0,).,Gaq.— 
Cuj(C,;H|Os).,  a-aq. — Et,|A"' :  oil  with  bitter  taste. 

OXYCOBALTAMINES  v.  vol.  ii.  p.  224. 

OXYCOMENIC  ACID  v.  Comenic  acid. 

OXY-CONICEINE  v.  Coniine. 

OXY-COPAIVIC  ACID  v.  Cop.uvrc  acid. 

OXY-COUMARIC  ACID  v.  Di-oxy-cinnamio 
acid. 

OXY-COUMARILIC    ACID    v.  Codharilic 

ACID. 

OXY-COUMARIN  v.  Anhydride  of  Di-oxy- 
cinnamic  acid  and  Umbelliferone. 

Di-oxy-coumarin  v.  Daphnetin. 

OXY-COUMAEONE  v.  Codmarone. 

J3-0XY-CR0T0NIC  ACID.  Methyl  deriva- 
tive CH3.C(0Me):CH.C0„H.  [128-5°].  Formed 
from  3-chloro-crotonic  acid  and  NaOMe  (Fried- 
rich,  A.  219,327,  334).    Crystals,  insol.  water. 

Ethyl  derivative  CH3.C(0Et):CH.C0.,H. 
[137-5°].  Formed  from  CH3.CCl:CH.C0,,Et  and 
alcoholic  potash.  Prisms,  v.  sol.  alcohol  and  ether. 
— KA' :  plates.— KA'  3aq  :  needles.— EtA'.  [30°]. 
Decomposed  by  dilute  HjSO^  into  acetone,  CO.^, 
and  alcohol. 

Phenyl  derivativeCIl.,.G(OVh):C'R.COM. 
[150°].  Formed  by  heating  sodium  /3-chloro- 
crotonate  or  /3-chloro-isocrotonate  with  NaOPh 
(Autenrieth,  A.  254,  240).  Crystals,  v.  si.  sol. 
hot  water.  Yields  CH3.C(0Ph):CH.,  (1G2°)  on 
heating. 

The  above  compounds  may  be  viewed  as  deri- 
vatives of  acetoacetic  acid  (5.  i'.). 

/3-Oxy-isocrotonic  acid.  This  acid  is  not 
known  in  free  state,  for,  like  the  preceding 
isomeride,  it  would  at  once  change  to  aceto- 
acetic acid. 

Methyl  ether  of  the  methyl  deriva- 
tive C'H...:C{OMe].CH.-,.COMe.  (175°).  S.G.  15 
1-0235.  Formed  from  CH,,:CCl.CH2.C0.Me  and 
NaOMe  (Enke,  A.  25G,  205). 

Methyl  ether  of  the  ethyl  derivative 
CH.,:C(OEt).CH.,.CO,,Me.    [12°].  (195°).  S.G. 
•999. 

Ethi/l  ether  of  the  ethyl  derivative 
CH.,:C(0Et).CH.,.C0.J3t.  [29°].  _  (195°  cor.). 
Formed  from  "^-chloro-isocrotonic  ether  and 
NaOEt  (Koll,  A.  249,  324).  Plates. 

Propyl  derivative  of  the  methyl  ether 
CH.,:C(OPr).CH,.CO,Me.    (230°).    S.G.  -901. 

isobntyl  derivative  of  the  methyl 
c^/icr  CH„:C(OC,H,).CH.,.CO.,Me.  (253°).  S.G. 
■930. 

a-Oxy-isocrotonic  acid.  Nitrite 
CH.,:CH.CH(OH).CN.    Formed  from  acrolein, 
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KCy,  and  HOAc  (Lobry  de  Bruyn,  B.  T.  C.  4, 
223).  Oil. 

Isomerides  v.   Oxy-methacrylic  acid  and 

ACETOACETIC  ACID. 

OXYCUMENE  v.  ChmenoI;. 

Di-oxy-cumene.  Di-methyl  derivative 
C„H,C3H,(OMe)2.  (246°).  Formed  by  the 
action  of  sodium  on  an  alcoholic  solution  of 
C,H.,{C,H,)(OMe),  (263°),  which  is  got  by  boiling 
the  isomeric  methyl  ether  of  eugenol  with  alco- 
holic potash  (Ciamician  a.  Silber,  B.  23,  1164). 
Colourless  oil. 

7«-Di-ci.-oxy-i^-cume!ie 
C„H<,(CH.,)(CH,.0H)2  [4:3:1].    [77°].  .  Formed  by 
boiling  7K-di-co-bromo-iJ'-eumene  with  aqueous 
Na.,C03.    V.  sol.  water  and  alcohol,  si.  sol.  ether 
(Hjelt  a.  Gadd,  B.  19,  867). 

Isomeride  v.  Hydro-iIz-cumoquinone. 

Tri-oxy-cumene.  Di-methyl  derivative 
CH,(C3H,)(OMe)2(OH).  (278°).  Formed  by 
reduction  of  iso-apiol  (Ciamician  a.  Silber,  B. 
23,  2285).    Thick  liquid,  sol.  KOHAq. 

Isomeride  v.  Proi'yl-pvrogallol. 

OXY-CUMIDINE  v.  Amido-cumenol. 

OXY  M-CTIMINIC  ACID 
CH,,rr(OH).CO,H  [3:2:1].    [94°].   Formed  from 
o-propyl-phenol,  Na,  and  CO^  (Spica,  J.  1878, 
585).— BaA',  2iaq.— PbA'2  2iaq.— AgA' :  pp. 

Oxy-ii-cuminic  acid 
C,H3Pr(0H).C0,H  [5:2:1].    [98°].  Formed  from 
2J-propyl-phenol,  Na,  and  CO,  (Spica).  Coloured 
violet  by  EeCl,.  — BaA'2  3aq.-  PbA'„  2aq.— AgA'. 

Oxy-cuminic  acid  C„H;,Pr(OH).CO,H  [4:2:1]. 
[93°].  Formation. — 1.  By  fusing  carvacrol  with 
potash  (Jacobsen,  B.  11,  1063).  — 2.  By  fusing 
isocymene  sulphonic  acid  with  potash  (Jacobsen, 
B.  12,  432). — 3.  From  amido-cuminio  acid  by 
the  diazo- reaction  (Widman,  B.  19,  270). 

Pro])crties. — Flat  needles  or  leaflets.  Con- 
verted by  HCl  at  190°  into  )K-propyl-phenol  [26°] 
(228°  i.V.).  FeCl.)  gives  a  reddish-violet  colour. 
Yields  CaA'2  and  BaA'^. 

Oxy-cuminic  acid  C,H3Pr(0H)C0,H  [4:3:1]. 
[141°].  Formation.— 1.  From  amido-cuminic 
acid  (Cahours,  A.  Ch.  [3]  53,  338  ;  Lippmann 
a.  Lange,  B.  13,  1662).  — 2.  Among  the  products 
got  from  thymol  by  potash-fusion  (Barth,  B.  11, 
1571).— 3.  By  oxidation  of  potassium  cumyl- 
sulphate  C,H,MePr.O.SO,K  [1:4:31  or  cumyl- 
phosphate  C.HjMePr.O.PO.jK,  [1:4:3]  with  alka- 
line KMnOj,  and  saponification  of  the  resulting 
sulphate  or  phosphate  (Heymann  a.  Konigs,  B. 
19,  3306). 

Pro]]crties. Slender  needles,  si.  sol.  cold 
water.    Not  attacked  by  cone.  HClAq  at  200°. 

Salts.  —  NaA'2aq.  —  Na,C|„H|„03  l^aq.  — 
BaA'.,  aq. — CdA'.,  aq. — AgA' :  white  pp. 

E'thyl  ether 'EtA'.    [75^].  Prisms. 

Ethyl  derivative  CBK,Pr(OEt).CO._JI. 
[140°].    Crystalline  powder.— CdA'„.— AgA'.  " 

Oxy-o-cuminic  acid  C,,H3Pr(0H)C0.,H  [3:2:1]. 
[72°].  Formed,  together  withC,.H,Pr(OH)(CO„H)„ 
[295°],  from  isopropyl-phenol,  Na,  and  CO." 
(Fileti,  G.  16,  126).  Colourless  needles.  FeCl^ 
colours  it  violet. 

Oxy-o-cuminic  acid  C^H3Pr(0H)C0,,H  [5:2:1]. 
[121°].  Obtained  trom|.}-isopropyl-phenol, sodium, 
and  CO.,  (Paterno,  J.  1878,  806).  Formed  also  by 
fusing  7)i-isocymenol  with  KOil  (Jesurun,  B.  19, 
1415).  Flat  needles.  FeCl^  colours  its  solution 
deep  bluish-violet, — CaA'^. — BaA'j. — AgA'. 


An  isomeride  [166°-170°]  is  got  bj  fusing 
isocymene  sulphonic  acid  with  potash  (Jacobsen, 

B.  12,  433). 
Oxy-\|/-cuminic  acid 

C,  HMe,(OH)CO„H  [6:5:3:2:1].  [181°].  Formed 
from  sodium  >|/-cumenol  and  CO^  (Krohn,  B.  21, 
884).    Needles,  v.  sol.  ether. 

Oxy-;|/-cuminic  acid 
C,HMe3(0H)C0.,H  [1:3:4:5:6].  [148°].  Formed 
by  fusing  durenol  with  potash  (Jacobsen  a. 
Schnapauff,  B.  18,2844),  Small  needles,  nearly 
insol.  cold  water.  HClAq  at  200°  yields  ij^-cu- 
menol  [93°]. —  CaA'.2  2aq  :  prisms,  si.  sol.  cold  Aq. 

Di-oxy-ij/-cuminic  acid 
C„Me3(0H),,C0.,H  [6:4:3:5:2:1].  [210°].  Formed 
by  reducing  i|/-cumoquinone  carboxylic  acid  with 
zinc-dust  and  aqueous  NaOH  (Nef ,  B.  18,  3498 ; 
A.  237,  13  ;  C.J.  53,  428).  Needles,  m.  sol.  hot 
water.  Keduces  ammoniacal  AgNO^.  Its  alka- 
line solution  turns  violet  in  air. 

Ethyl  ether  EtA'.    [109°].  Needles. 

OXY-i|-CUMINIC  ALDEHYDE  C|„H,.,0.,  i.e. 
C„HMe,,(OH)CHO  [6:5:3:2:1].  [106°].  Ap'roduct 
of  the  action  of  chloroform  and  NaOHAq  upon 
)|'-cumenol  (Auwers,  B.  17,  2976).  Needles. 

DI-0XY-DI-4/-CUMYL  C,8H.>,02  i.e. 
C,HMe3(0H).C,HMe,(0H).  [171°].  Formed  in 
the  preparation  of  ;|/-cumenol  from  <//-cumidine 
by  the  diazo-  reaction,  and  also  by  oxidation  of. 
ip-cumenol  with  dilute  HNO.,  (Auwers,  B.  17, 
2982;  18,  2659).  Crystals.  Yields  a di-bromo-deri- 
vative  [187°]  and  a  di-methyl  derivative  [126°]. 

a-OXY-CUMYL-ACEIIC  ACID  C,,H,,0.,  i.e. 
C,H,Pr.CH(OH).CO.,H.  [158°].  Formed  from 
cuminic  aldehyde,  HCy,  and  HCl  (Raab,  B.  8, 
1148).    Needles.-  BaA'., 4aq.-PbA'2. 

Oxy-di-cumyl-acetic  acid 
(C,H,.C,Hj),,C(OH).CO.,H.   [120°].  Formed  from 
C;,H,.C,H,.CO.CO.C„H^C.,H,    by  potash-fusion 
(Boesler,  B.  14,  326).    Needles.— BaA'.,. 

OXY-CUMYL-ACRYLIO  ACID  C,.,H,A 
C,,H3(C,H,)(0H).CH:CH.C0  H.  The  (4,2,1)- 
acid  [176°]  and  the  (4,3,  l)-isomeride  [206°]  are 
formed  by  the  diazo-  reaction  from  the  corre- 
sponding amido-  acids.  Both  are  crystalline 
(Widman,  B.  19,  268,  417). 

DI-OXY-DI-CUMYL-tYKAZINE  DICARB- 
OXYLIC  ACID 

[1:4:3]    C0,H.C.K3Pr.N<^[0^>:™  g ^>N.C,B3l'r.C0,JI 

Formed  by  boiling  CH.,Cl.C0.NH.C„H3Pr.C0ile 
with  alcoholic  potash  (Abenius,  J.  pr.  [2]  40, 
440).    Insoluble  powder.— Et.A".  [193°]. 

OXYCYANCONIINE  v.  Cvanconiine. 

OXYCYANETHINE  Cyanethine. 

OXY-CYCLOPIN  C|jH;,„0,s.  A  glucoside  in 
Cape  Tea  split  up  by  dilute  acids  into  oxy- 
cyclopic  acid  C,9H2.,0,2  and  glucose  (Greenish, 
Ph.  [3]  11,  569). 

DI-OXY-DICYMYL  C^^B.^fi.i.e. 
C,HJIe(C,H,)(OH).C,H.,Me(C:,H,)(OH).  [165-5°]. 
Formed  by  oxidising  thymol  with  iron-alum 
(Bianin,  J.  JR.  14,  135).    Prisms  or  tables  (con- 
taining aq),  V.  sol.  alcohol. 

OXY-CYMYL-ACRYLIC  ACID  C^HijOj  i.e. 
[2:5:6:1]  C,H.>Me(C.,H,)(OH).CH:CH.CO.,H.  The 
anhydride  [53°]  (220°-230°)  is  formed  by  heating 
thymol  with  malic  acid  and  H^SO^  (Pechmann 
a.  Welsh,  B.  17,  1647). 

The  isomeric  (2, 5, 4, 1)-  acid  280°]  is  formed- 
from   thymotic  aldehyde,  NaQAc,  and  Ac.p^ 
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(Kotck,  B.  10,  210-1).  It  ylokls  a  crystalline 
methyl  derivative  [141"]. 

Di  OXY-DI  CYMYL  ETHANE  C.,.,H,„0.,  i.e. 
CH,.ClI(C,„ri,,.Ull),.  [1S.3  J.  Formed  "from 
thymol,  paraldehyde,  chloroform,  and  SnCl, 
(Steiner,  B.  11,  287).  Needles  (from  benzene). 
Yields  C.,..H.,,(OEt),,  and  C..,H,.,(OAc).,  [100°j. 

DI-OXY-JJl-CYMYL-EfHYLENE 
CH,:C(C,„H,..OH),.  ri71°J.  Formed,  together  with 
the  preceding  body,  from  CCl,.CH(C.„H,,OH), 
by  boiling  with  alcohol  and  zinc-dust  (Jaeger, 

B.  7,  1198  ;  C.  J.  31,  2G3).  Oxidised  by  alkahne 
KjFeCy,  to  C,,H.,0,  [215'^]  and  C.,.,H.,.0.,  [215°]. 

DI-O'XY-Dl-CYMYL  SULPHIBE 
(C„H.,MePr(()II)).,S.  [153=]  (Tassinari,  G.  17,  83). 

DI-OXY-DECANE  C,„H,,0.,.  Decijlene  glycol. 
Diamtjlene  gli/col.  The  diacetyl  derivative,  formed 
from  di-bromo-decane  and  AgOAc,  yields  on 
saponification  with  liOH  the  anhydride  C,|,H.;uO 
(diamylene  oxide)  (Bauer,  J.  18(52,  450). 

Di  -  oxy  -  decane  CMePr(OH).CMePr(OH). 
Methyl  "propyl  pinacone.  (c.  223°).  Formed 
from  methyl  ji-propyl  ketone,  water,  and  Na 
(Friedel,  J.  1809,  513).  Dilute  H_,SO,  converts 
it  into  the  pinacolin  ChiH^dO  (185°  uncor.) 
(Szymanski,  B.  19,  1532).  Tlie  isomeric 
CEt,(OH).CEt,(OH)  [28°]  is  formed  in  like 
manner  from  di-ethyl-ketoue  (Scliramm,  J5. 10, 
1584). 

Tetra-oxy-decane.    Anhy  d  r  i  d  a 
/CMe(OH).CH.,.CMe\^   ,o^ao^  i  t 

<CMe(OH).CH:.CMe>0-  (^70°).  Formed  from 

(CH.|.CO).>CH.,  and  sodium-amalgam  in  presence 
of  a  dilute  acid  (Combes,  A.  Ch.  [0]  12,  230). 
Liquid,  V.  si.  sol.  water. 

7-OXY-DECOIC  ACID.  Laciojic  C,„H,sO,  i.e. 

C,  H,3.CH<^Q^^Q^    (281°  uncor.).  Formed 

from  bromo-decoic  acid  and  Na^COj  (Schnee- 
gans,  A.  -Ill,  92).  Yields  Ba(C,„Hia03),aq  and 
AgC,„H„,0,. 

Oxy-decoic  acid  CH,Pr.CH(OH).CHPr.CO,H. 
[120°].  Formed  from  isovaleric  ether  and  Na 
(Wohlbriick,  B.  20,  2332).  Needles,  v.  sol.  hot 
water. — BaA'j. — AgA'^AgOH  :  amorijhous. 

Oxy-decoic  acid  C|„H.,„0.,  i.e. 
C.,H,,.CH(OH).CH(C,H;).CO,H.  [120°].  Formed 
by  the  action  of  alcoholic  potash  at  '110°  on 
C,H„.CH(OEt).CH(C,H,).CO,Et,  which  consti- 
tutes half  the  product  of  the  action  of  sodium 
on  isovaleric  ether  (Hantzsch,  A.  249,  64). 

DI-OXY-DECYLENE.  Di-valeryl  -  deri- 
vative C,H„C(O.COC,H„):C(O.COC,H„)C,H,. 
(155°-165°at  12  mm.)  (Klingcr  a.  Schmitz,  B. 
24,  1275). 

DI-0XY-D0DECANECEtPr(OH).CEtPr(OH). 

(255'=).  Formed  from  ethyl  propyl  ketone,  water, 
and  Na  (Oechsner  de  C'oninck,  Bl.  [2]  25,  10). 
Liquid.  The  isomeric  'methyl  butyl  pinacones' 
CHMeEt.CMe(OH).CMe(OH).CHMeEt  (249°)  and 
CMe,.CMe(0H).CMe(0H).CMe.[C9°]areprepaved 
in  like  manner  (Wislicenus,  A.  219,  310;  Friedel 
a.  Silva,  J.  1873,  340). 

TRI  -  OXY  -  DODECINOIC  ANHYDRIDE 

hcxoladone.  (above  300°).  Formed  from  oxy- 
hexoic  lactone  and  NaOEt  (Fittig,  A.  250,  135). 
Liquid,  si.  sol.  water. 

DI-OXY-DODECINENE  C,„H..,0..  i.e. 
C,,n,CH.,.CMe{OH).CMe(OH).CHX,H,.  (200°). 


S.G.  s  -903.  C.E.  (0°-24°)  -00082.  Formed 
from  allyl-acetonc  (Kablukolf,  J.  B.  1S87,  513). 

OXY-DODECOIC  ACID  (a,lI,,).,C(OIl).CO.,H. 
Diainoxalic  acid.  [122"].  Formed  from  oxalic 
ether,  isoamyl  iodide,  and  zinc  (Frankland  a. 
Duppa,  A.  142,  8).  Yields  EtA'  (202°)  and 
C,H,,A'  (280°-290'). 

OXY  -  DURYL  -  ACETIC  ACID  [0-4-3  ''  ll 
C„HMe,.CH(OH).CO,H.  [150°].  Formed  from 
tetra-methyl-phenyl-glyoxylic  acid,  alcohol,  and 
sodium-amalgam  (Glaus  a.  Foocking,  B.  20,  3100 ; 
J.  pr.  [2]  38,  232).  Prisms.— NaA'l^aq.^ 
CaA'.,8aq.— BaA'„3aq  :  v.  sol.  water.  "  The 
isomeric  (5,  4,  3,  2,  1)-  acid  [100°  uncor.]  yields 
KA'4aq,  BaA'j3aq,  and  CaA'^2:',aq. 

DI  -  OXY  -  ENNANE  "  C„H„0,  ie. 
Pr.CH(OH).CH(OH).CH.,Pr.  [80°].  '  (232°). 
Formed  by  the  action  of  alcoholic  potasli  on  a 
mixture  of  isobutyric  aldehyde  and  valeric  alde- 
hyde (Fossek,  ill.  5,  120  ;  Swoboda,  M.  11,  384). 
Prisms  (from  water).  On  boiling  with  dilute 
H  SO,  it  yields  a  pinacolin  C,,H.,,0.^  (274°). 
Cold  cone.  H.,S0,  forms  C,,H,„0  (150°). 

Di-acetyl  derivative  C,.|H.„,0,.  (242°). 

OXY-ENNENOIC  ACID  C,F,„0,.  "o.ry-vinyl- 
iso-heptoic  acid.  Found  among  the  products  got 
by  passing  CO  over  NaOAc  mixed  with  sodic 
iso-amylate  at  180°  (Poetsch,  A.  218,  78).  Thick 
honey-yellow  oil,  not  volatile  with  steam. — 
C„H,,Na.,03  8aq. 

Methyl  ei/ier  C^H.jMeO,.    (c.  250°). 

OXY-ENNOIC  ACID  CPr,(OH).CH,.CO  H. 
Formed  by  oxidising  CPr.,(0H).C3H3  with 
KMnO,  (Schirokoff,  J.  pir.  [2]  23,  197).  Syrup, 
si.  sol.  hot  water.— CaA'.,aq.—BaA'.,aq.  S.  (of 
BaA'.,)  9-3  at  20°.— PbA"'„.  S.  1-6 "at  19-5°.-- 
AgA':  prisms. 

Oxy-enaoic  acid  Pr.CII.,.CH.,.CEt(OH).CO,H. 
Crystalline.— BaA'.,.—  AgA'. 

Ethyl  ether 'Et.V.  (225°).  S.G. -'2 -940. 
A  product  of  the  action  of  isoamyl  iodide  and 
zinc  on  oxalic  ether  (Frankland  a.  Duppa,  A. 
142,  6  ;  Beilstein,  Bn.  1,  529). 

OXY-ERUCIC  ACID  C.,.,H,,0,.  Formed  from 
di-bronio-bchenic  acid  C.^„H ,.^Br^0.j  and  moist 
Ag.^O  (Haussknecht,  A.  143,  51).  Oil,  forming 
amorphous  salts. 

OXY-ETHANE  PHOSPHONIC  ACID 
C.,H.PO^     i.e.    CH:,.CH(OH),PO(OH).,.  [70°]. 
Formed  from  aldehyde  (4  mols.)  and  PCI,  (1  mol.), 
followed  by  cold  water  (Fossek,  M.  7,  32).  Crys- 
tals decomposing  at  120°. — Ca.V. 

OXY-ETHANE  SULPHONIC  ACID  v.  Is- 

ETHIONIC  AI'ID. 

Oxy-ethane  disulphonic  acid 
C.,H,(6h)(S03H).,.  Formed,  together  with 
ethane  tri-sulijhonic  acid,  by  boiling  tri-bromo- 
ethane  with  a  saturated  solution  of  ammonium 
sulphite  (Monari,  18,  1347).— Na,A"3\aq.— 
(NH,)._.A''^aq. — BaA"2aq:  very  soluble  powder. 

Oxy-ethane  disulphonic  acid 
SO,H.CH„.CH(OH).SO,H.      Formed  from  is- 
ethionic  a'cid  and  H,SO,  at  100°  (Meves,  .-1.  143, 
196;  Engelhardt  a.'Latschinotf,  Z.  1808,271). 
— K.,A"v,aq  :  needles,  v.  e.  sol.  water. 

OXY  -  ETHENYL  -  AMIDO  -  PHENYL  -  MER- 

CAPTAN    C,I-I;NSO    i.e.  C,H,<g^C.CH,OII 

[175°].  Prepared  by  heating  chloro-acetic  acid 
with  amido-phenyl-mercaptan  (Hofmann,  B.  13, 
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1234).  Long  fine  needles.  Insol.  water,  sol. 
alcohol  and  caustic  alkalis. 

DI-OXY-ETHENYL-o-PHENYLENE  DI- 
AMINE CgH^N^O,.  [above  280°].  Obtained  by 
reduction  of  o-nitro-oxanilic  acid  with  SnClj 
(Aschan,  B.  18,  2939).  Sublimes  in  plates. 
Sol.  acetic  acid,  si.  sol.  water,  alcohol,  and 
ether,  insol.  benzene,  ligroin,  and  chloroform. 
It  has  weak  acid  properties,  forming  unstable 
salts. — BaA'„2aq:  white  crystalline  pp. 

OXY-ETHYL-ACETOACETIC  ETHER 
CH3C0.CH(C0.,H).CH,.CH,0Et.  Formed  from 
acetoacetic  ether,  NaOEt,  and  glycol  chlorhydrin 
(Chanlaroti,  A.  226,  326).  Liquid,  yielding  7- 
oxy-butyric  acid  on  boiling  with  baryta  and 
alcohol. 

Oxy-di-ethyl-acetoacetic  ether.  Methyl  de- 
rivative CH,,(OMe).CO.CEt,,.CO,.Et.  (c.  188°). 
Formed,  together  with  an  oil  C;HnO.,  (c.  131°) 
by  the  action  of  NaOMe  on  chloro-di-ethyl- 
acetoacetic  ether  (James,  A.  231,  240). 

Di-oxy-di-ethyl-acetoacetic  ether.  Di- 
methyl derivative  CH(0Me),,.C0.CEt2.C0,Et. 
(c.  195°).  Formed  together  with  the  compound 
CH(0Me),.C0.CHEt2  (134°),  by  the  action  of 
NaOMe  on  CHCl2.C0.CEt,.C0.,Et. 

OXY-ETHYL-DIALLYL-AMINE 
(C3H,),NCH2.CK,0H.     (197°).    Formed  from 
di-allyl-amine  and  CH.,C1.CH^0H  (Ladenburg, 
B.  14,  1879).    Liquid  base. 

OXY- ETHYL -jp-AMIDO- BENZOIC  ACID 
CH_OH.CH,.NH.CsH,.CO,H.  [187°].  Formed 
from  p-amido-benzoic  acid  and  ethylene  oxide 
(Ladenburg,  B.  6,  129).  Prisms,  si.  sol.  cold 
water. — HA'HNOj:  crystals. 

OXY-ETHYL-o-AMIDO-PHENOL 
CH„(OH).CH,,.NH.C,H,OH.  (290°-310°).  Formed 
from  o-amido-pheuol  and  glycol  chlorhydrin 
(Knorr,  B.  22,  2095).    Liquid,  sol.  water.  Suc- 
cessive treatment  with  fuming  HCl  and  NaOHAq 

forms  the  anhydride  C,L[,<^j^^-^g^  (268°). 

Methyl  derivative 
CH,(OH).CH,.NH.C,H,OMe.  (305°i.V.).  Formed 
from  o-anisidine. 

OXY  -  ETHYL  -  AMIDO  -  QUINOLINE  DI- 
HYDRIDE  V.  Hydrazido-phentl-pbopionic  acid. 

OXY -ETHYL -AMINE  CH,(OH).CH,NH,. 
Amido-ethyl  alcohol.  Formed  by  the  action  of 
ammonia  on  ethylene  oxide  or  on  glycol  chlor- 
hydrin (Wurtz,  C.  B.  49,  898  ;  53,  338).  Formed 
also  by  the  action  of  cone.  H,,SOj  on  bromo- 
ethyl-phthalimide,  by  the  action  of  HNO3  on 
vinylamine,  and  by  the  action  of  AgNOj  (2  mols.) 
on  bromo-ethylamine  hydrobromide  (1  mol.) 
(Gabriel,  B.  21,  569,  2666). 

Salts.— B'HCl  [below  100°].— B'.Ll2PtCl6.— 
B'HBr :  hygroscopic  crystals.— B'HNO^.  [55°]. 
— B'CsH2(NO,)30H.  [159°j.  YeHow'  needles 
(from  alcohol). 

Picraie  of  the  acetyl  derivative 
CH„(0H).CH.„NHAcC,H2(N0,)30H.  [169°]. 
(Gabriel,  B.  22,  2222). 

Benzoyl  derivative  CH„(0H).CH.NHBz. 
—B'HBr.  [143°].— B'^H^tClj.— P  ic  r  a  t  e . 

[195°].    CrystaUine  pp. 

Phenyl  derivative  CH2(0Ph).CH,.NH., 
(229°).  Formed  from  phenyl-oxyethyl-phthal- 
amic  acid  and  cone.  HClAq  (Schmidt,  B.  22, 
3256).   Yields  an  acetyl  derivative  [78°]  and  a 


benzoyl  derivative  [93°]  (Schreiber,  B.  24,  189). 
—  B'HCl.  [215°] .— BC,H,(N0,)30H.  -P la t i n o- 
chioride  B'2H,,PtCls:  golden  needles. 

p-Tolyl' derivative  (243°).  Yields  a 
benzoyl  derivative  [134°]  and  B'HCl  [240°], 
B'^ajtCl,,  and  B'C.HjN^O;. 

Oxy-tri-ethyl-amine  CsH,.NO  i.e. 
NEt.,.CH,.CH,OH.  (161°).  Formed  from  NEt  H 
and  glycol  chlorhydrin  (Ladenburg,  B.  14, 1878; 
15,  1144).    Liquid,  miscible  with  water. 

Cinnamoyl  derivative 
NEt2.CHj.CH,,0C0C„H,.    Formed  from  the  cin- 
namate  of  the  base  and  dilute  HCl.  Yields 
B  HAuCl^  and  B'C.H  (NOJ3OH. 

Ethylo-chloride  NEt3Cl.CH.,.CH.,0H. 
Prisms  (Wurtz,  A.  Suppl.  7,  88).— Gold  salt 
CsH.,„N0AuCl4 :  golden  plates. 

Di-oxy- ethyl -amine.  Di-ethyl  deriva- 
tive CH,(NHJ.CH(0Et)2.  Amido-acetal. 
(162°).  Formed  from  chloro-acetal  and  alcoholic 
NH3  (Wohl,  B.  21,  616  ;  Wolff,  B.  21,  1482). 
Colourless  liquid,  v.  e.  sol.  water. — B'jHjPtCl, ; 
hexagonal  plates,  si.  sol.  cold  alcohol. 

Di  -  oxy  -  di  -  ethyl  -  amine  NH(CH,.CH,0H)  j. 
Formed  from  ethylene  oxide  or  CICH^CH^OH 
and  ammonia  (Wurtz). — B'.JJjPtCl^:  tables. 

Tri-oxy-tri-ethyl-amine  N(CH,.CH20H)3.  A 
product  of  the  action  of  ethylene  oxide  on  am- 
monia (Wurtz).  With  glycol  chlorhydrin  it 
yields  N(OH)(CHj.CH,OH),.    Both  are  syrupy. 

Tetra  -  oxy  -  di  -  ethyl  -  amine.  Tetra-ethyl 
tZeri7;ai!it)e  NH(CH,.CH(0Et),,)2.  (260°).  S.14. 
Formed  from  chloro-acetal  and  NH3Aq  at  130'' 
(Wolff,  B.  21,  1484).— B'.,H.,PtCl,.  [121°]. 

a  -  OXY  -  ETHYL  -  AMINE  -  ao>v  -  TEX  -  SUL- 
PHONIC  ACID  C3H,NS30,„  i.e. 
CH3.C(H0)(S03Hj.CH(S0.3H).NH(S0,,H).  The 
sodium  salt  NajA'"  3aq  is  formed  by  shaking 
nitroso-acetone  CH3.C0.CH(N0H)  with  a  30  p.c. 
solution  of  sodium  bisulphite,  and  crystallises 
out  on  standing  as  a  crystalline  powder  consisting 
of  white  needles.  It  is  v.  sol.  water,  insol.  alcohol. 
By  warming  with  dilute  acids  it  is  split  up  into 
methyl-glyoxal  (pyruvic  aldehyde)  CH3.CO.CHO, 
sodium  sulphate,  NH3  and  SOj  (Pechmann,  B.  20, 
2543). 

OXY-ETHYL-ANILINE  NHPh.CH.,.CHjOH. 
(286°).  S.G.  2  1-110.  Formed  from  aniline  and 
ethylene  oxide  (Demole,  B.  6,  1024;  Ladenburg, 
B.  6,  131 ;  Knorr,  B.  22,  2092).  Liquid,  with 
strong  reducing  properties. — B'^H^PtCl^  :  red- 
dish-brown crystals. 

c-Oxy-di-ethyl-aniline  C^H^NEtC^HjOH. 
(268°).  Formed  from  ethyl-aniline  and  ethylene 
chlorhydrin  at  100°  (Laun,  B.  17,  677).  Heavy 
oil. 

Di-oxy-di-ethyl-aniline  NPh(CH,.CH20H)2. 
(above  350°).  Formed  from  the  preceding  and 
glycol  chlorhydrin.  Treatment  with  HCIAq  at 
170°, followed  by  coldcaustic  soda  solution,  yields 

NPh<^^-g<>0  [53°]  (270°).    The  compound 

NPh<;^-g^>02  [67°]  is  formed  by  the  action  of 

alcoholic  AgN03  on  the  corresponding  sulphur 
compound  (Holzmann,  B.  20,  1640). 

OXY- ETHYL-BENZENE  v.  Ethtl-phenol. 

Di-oxy-ethyl-benzene  C„H,.CH(0H).CH20H. 
Styrolme  alcohol.  [68°].  (273°  i.V.).  Formed 
from  styrene  dibromide  and  boiling  aqueous 
K^COa  (Zincke,  A.  216,  293).   Needles  (from 
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benzene-ligroin).  Converted  by  boiling  dilute 
H.^SO,  into  oily  C„H„0  (2(i0°  at  50  mm.). 

Di-acetyl  derivative  (274° 
i.V.). 

Di-benzoijl  derivative.   [97°].  Needles. 

Di-oxy-ethyl-benzene  C,H;,Et(OH),  [1:3:4]. 
(295°).  Formed  from  p-ethyl  phenol  sulphonic 
acid  by  potash-fusion  (Sempotowski,.B.  22,2GG7). 
Coloured  green  by  FeCl^. 

Di-oxy-tri-ethyl-benzene  C(^HEt.,(OH).,. 
[185°].  Formed  by  the  action  of  HCl  on 
C„HEt,(OEt)(OfI)  (1G5°  uncor.  at  20  mm.)  which 
is  a  product  of  the  action  of  alcoholic  potash 
and  EtI  on  resorcin  (Herzig  a.  Zeisel,  M.  11, 
30f)).  White  needles  (from  dilute  alcohol). 
Yields  C,JlEt,(OEt)(OAc)  [G5°]  crystallising  in 
uiouoclinic  prisms. 

OXY-ETHYL-BENZOIC  ACID  C„H,„0,  i.e. 
C„H.,Et(OH).CO,H.  [120°].  Formcdfrom  sodium 
o-etliyl-phenol  and  CO.j  (Beilstein  a.  Kuhlberg, 
A.  15G,  213).    Coloured  violet  by  FeCl,. 

Oxy-ethyl-benzoic  acid.  [112°].  Formed  in 
like  manner  from  sodium-phlorol  (Oliveri,  G.  13, 
2G7).    Needles  (from  water).— BaA'._,  aq  :  scales. 

(8-Oxy-ethyl-benzoic  acid 
CH3.CH(0H).C,H,C0„H.— AgA' :  needles. 

Anhydride  C,H„0.,.  (27G°).  V.D.  74  (obs.). 
Formed  by  reducing  acetophenone  carboxylic 
acid  with  sodium-amalgam  and  acidifying 
(Gabriel  a.  Michael,  B.  10,  2205).  Crystalline 
at  0°. 

Tri-oxy-etbyl-benzoic    acid.  Methylene 

dcrivaiiwc  CH.,<^Q>C,H,(CH.,.CH.,OH).CO,H. 

' w-Oxyethijlpiperonylcarbo.vylic  acid.'  [146°]. 
Formed  from  the  corresponding  amido-  acid 
CH..O.,.C,H,(C.,H,NH.,)CO„H  (Perkin,  jun.,  C.  J. 
67,  10"21).  Crystals.  Converted  at  120°-130° 
into  the  anhydride  C,„H„0,  [127°].— AgC.oHA- 
— KA'.— NH^MeA'  :  crystals. 

TRI-OXY-TRI-ETHYL  BORATE 
B(OC,H,OH),,.    [1G2'^].    Formed  from  BCL,  and 
glycol  (Councler,  J.  pr.  [2]  18,  392).  Deliques- 
cent crystals. 

DI-OXY-ETHYL-BUTYL  GLYOXALINE 

C,H„CH<;j^°-^q'.    [135°].    (295°).  Formed 

from  isobutyl-liydantoin,  KOH,  and  EtBr  (Pin- 
ner, B.  22,  G85).    Silky  needles. 

OXY-ETHYL-CARBAMIC      ACID.  An. 

hydride  ch'NH^'^^-  ^'^^^'^'i  ^i-'om 

/3-bromo-ethyl-amine  and  Ag^CO^  (Gabriel,  B. 
21,  5G8).  Flat  crystals  (from  alcohol),  v.  sol. 
water. 

OXY-ETHYL-CONIINE  v.  Coniine. 
DI-OXY-ETHYLENE  DIQUINOLINE  OCTO- 
HYDRIDE  C.^^H  .,N  ,0.,  i.e. 

CH:CH  —  C.CH,.CH,.OH,  CH..Cn,.Cn,.0-- CIIiClI 

CH:C(0H).(3  N.CK,.CIL.N  C.C(OII):CH 

[233°].  Formed  by  heating  oxy-quinoline  tetra- 
liydride  with  ethylene  bromide  (Kohn,  C.  J.  49, 
609).    Small  silky  prisms. 

DI-OXY-ETHYLIDENE-DI-NAPHTHOQUIN- 
ONT?        r  XT  /CO.i.'fOH)  (■(UH).CO\^„ 

ONE       C^i^KcO.C.Cimo.C   co>^^^^^- 

Phenyl  ht/drazide 

)C,„H,(OH)'0(N,HPh)i,CnMe.  [258"].  Got  by 
hruting  the  plienyl-hydrazide  of  oxy- (a) -naphtho- 
quinone with  alcohol  and  aldehyde  at  100° 


(Zincke  a.  Thielcn,  B.  21,  2205).  Small  red 
needles,  v.  si.  sol.  alcohol. 

TETRA-OXY-TETRA  ETHYLIDENE- PHOS- 
PHONIUM  CHLOKIDE  (CH,.C(0H))^PC1  [112°]. 
Formed  from  aldehyde,  PH3,  and  HCl  (Messen- 
ger a.  Engels,  B.  21,  328).  Dimetric  crystals, 
with  unpleasant  smell,  v.  sol.  alcohol,  insol. 
ether.  Decomposed  by  water.  The  correspond- 
ing (CH3.C(0H)),,PBr  [88°]  is  also  crystalline. 
The  iodide  (CH3.C(0H)),PI  [G5°]  is  formed  from 
aldehyde  and  phosphonium  iodide  (Girard, 
A.  Ch.  [G]  2,  11). 

DI  -  OXY  -  ETHYLIDEN  E  -  METAPYR AZ  OLE 
CH,.CII:C— N. 
C,H,N,02     i.e.  I       ^C(OII)  or 

(HO)C=n/ 

CH3.CH:C-NH. 

I         \C0.  Ethylidcne-metapyrazol- 
OC— NH/ 

one.  Formed  by  heating  chloro-crotonyl-urea, 
CH3.CH:CC1.C0.NH.C0.NH,„  to  its  melting, 
point,  HCl  being  evolved.  Needles.  M.  sol.  hot 
water  (Pinner  a.  Lifschiitz,  B.  20,  2350). 

a-OXY-ETHYI-MALONIC  ACID 
CEt(OH)(CO,H),.  Ethyltartronic  acid  [98°]. 
Prepared  by  saponification  of  chloro-ethyl- 
malonic  ether  with  baryta-water  (Conrad,  B.  14, 
G18).  Decomposes  at  180°  into  a-oxy-butyric 
acid  and  CO,,. 

/3-Oxy-ethyl-malonic  acid 
CH3.CH(0H).CH(C0,H),,.    Formed  from  ethyl- 
idene-malonic  acid  and  baryta-water  (Komnenos, 
A.  218,  163).    Syrup. — Ag;A"  :  amorphous. 

7-Oxy-etliyl-malonic  acid 
CH,(OH).CH,.CH(CO,H),.  —  BaA"liaq.  Got 
by  boiling  the  lactonio  acid  with  baryta. — 
Ag,A". 

Lactonic     acid  CH,<^^-^J(^*^-^^'. 

Formed  by  boiling  bromo-ethyl-malonic  acid 
with  water  (Roder,  A.  227,  19).  Obtained  also 
by  boiling  vinaconic  acid  with  diluted  H.SO^. — 
BaA'„. 

Di-OXY-DI-ETHYL  OXIDE 

'■0(CH(OH).CH,),.  Alkoyl  derivatives  of  this 
body  are  formed  by  the  action  of  sodium  salts 
on  di-chloro-di-ethyl  ether  (Geuther,  A.  226,  223  ; 
245,  101). 

Formyl  derivative  (c.  180°).  S.G.  ^ 
1-134. 

Acetyl  derivative  0(CH(OAc).CH,,)„. 
(192°).  S.G.  ^  1-071  ;  ^  1-067.  Colourless 
liquid,  slowly  decomposed  by  water  into  aldehyde 
and  acetic  acid. 

Projpionyl  derivative  (c.  213°).  S.G.  — 
1-027. 

Butyryl  derivative  (c.  238°).  S.G.  ^ 
-994. 

Benzoyl  derivative  C|sH,„0,,.  Needles. 

Succinyl  derivative  0(Ci\reH).,C|H,0,. 

Di-mcthyl  ether  0(CH(0Me).CH:,)2. 
(127°).  S.G.  -'-^  -953.  Formed  from  ao-di- 
chloro-di-ethyl  oxide,  MeOH,  and  NaOMe.  Oil. 
decomposing  on  standing  into  di-mcthyl-acetal 
and  aldehyde. 

Di-cthyl  ether.  (153°  cor.).    S.G.  14  -891. 

Di-propyl  ether.  (184° cor.).  S.G.  -895. 

Di-isohutyl  ether.  (175° cor.).  S.G.i!-S79- 

Di-isoamyl  ether.    (227°).    S.G.  U -874. 

DI-OXY-DI-ETHYL-DIPHEN  YL.  Di- ethyl 
ether.  [3:4:l]C,II,Et(OEt).C,HjEt(OEt)[l:3:4]. 
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[120°  cor.].  Formed  from  di-amido-di-ethyl-di- 
phenyl,  alcohol,  and  nitrous  acid  (Scliultz,  B. 
17,  475).    White  plates,  si.  sol.  cold  alcohol. 

Tetra-oxy-ethyl-diplieiiyl.  Tetra-acetyl 
derivative.  C,.,H,Et(OAc)j.  [138°].  Formed 
from  the  tetra-othyl  derivative  by  successive 
treatment  with  HIAq  and  Ac,0  (Herzig,  M.  11, 
418).    Needles  (from  alcohol). 

Tetra-ethyl  derivative  C,2H.Et(0Et)j. 
[92°].  A  product  of  the  action  of  EtI  and  alco- 
holic potash  on  tetra-oxy-diphenyl  (Herzig,  M. 
11,  417).    Plates,  v.  sol.  alcohol. 

OXY-ETHYL-PHTHALIMIDB  Ci^H^NOj  i.e. 
C„H4(C0),N.CH,.CH,0H.  [127°].  Formed  from 
bromo-ethyl-phthalimide  and  KOHAq  (Gabriel, 

B.  21,  571).    Needles  or  plates,  sol.  hot  water. 
Phenyl  derivative  C,H,(CO).,N.C.JI^OPh. 

[130°].  Formed  from  PhOC.HjBr  and'  potas- 
sium phthalimide  (Schmidt,  B.  22,  3255).  On 
warming  with  potash  it  yields  the  acid  Cj^IIisNOj 
[125°]. 

p-Tolyl  derivative  [135°].  Crystals. 
Yields  a  di-nitro-  derivative  [88°]  (Selireiber,  B. 
24,  190). 

OXY-ETHYLPTPEKIDINE    C^Hi^NO  i.e. 

C. ,H|,NC,H,OH.  (199°).  Formed  by  heating 
piperidine  with  ethylene  chlorhydrin  (Ladeii- 
buig,  B.  14,  187G).  Liquid,  sol.  water. — 
B'HAuCl^:  plates. 

Phenyl-acetyl  derivative  Ci^H^iNOj. 
Oil,  formed  by  heating  phenylacetic  acid  with 
oxyethyl-piperidine  and  HCl. — B'HAuClj  [c. 
100°].— B'HL— B'Hl3.    Brown  needles. 

Benzoyl  derivative  Ci^Hj^NG.,. — B'HI. — 
B'.,H.,PtCl„ :  silky  needles. 

Oxy-ethyl-piperidine  C3H,„(C,H^0H)N.  [32°]. 
(227°).  Formed  by  reducing  oxy-a-ethyl-pyr- 
idine  with  sodium-amalgam  (Ladenburg,  J3.  22, 
2586).  Hygroscopic  mass.  Yields  an  oily  nitros- 
amine.— B',H,,PtCl„.    [158°].    Large  crystals. 

OXY-ETHYL-PYRIDINE  C.HiN.C.H.OH. 
(179°  at  25  mm.).  S.G.  2  1-1111.  Formed  from 
(a)-methyl-pyridine  and  formic  aldehyde  (Laden- 
burg, B.  22,  2584).  Syrup,  v.  sol.  water,  not 
volatile  with  steam.  Yields  vinyl-pyridine  on 
distillation.— B'jH^PtCl^.  [170°]  :  prisms,  m. 
sol.  cold  water. 

An  isomeride  C;iHjN.(CH(0H).CH3  is  got 
by  distilling  barium  a-oxy-pyridyl-propionate 
(Hardy  a.  Calmels,  Bl.  [2]  48,  230). 

Oxy-di-ethyl-pyridine  NG,H3Et(C2H,OH). 
(148°  at  18  mm.).  Formed  from  methyl-ethyl- 
pyridine  (aldehyde  collidine)  and  formic  alde- 
hyde at  165°  (Prausnitz,  B.  23,  2725).  Oil. 
— B',,H,PtCl,.    [159°].    lied  cubes. 

OXY-ETHYL-PYHIDINE  TETRAHYDRIDE 

CH,<^™';^g^>NH.     [68°].     Formed  by 

heating  5-amido-heptoic  acid  at  220°  (Aschan, 
B.  23,  3694).    Plates,  smelling  like  coniine. 

OX Y-ETHYL-PYRIDIN E  CARBOXYLIC  ACID 
NC,H,Et(OH).CO,H.  Formed  from  comanic 
acid  and  ethylamine  (Ost,  J.  pr.  [2]  29,  380). 
Prisms  (containing  r,aq),  v.  sol.  water. 

Di-oxy-ethyl-pyridine  carboxylic  acid 
NC,HEt(OH),CO,H  [c.  210°].  Formed  from 
ethylamine  and  comenamic  acid  (Meunel,  J.  pr. 
[2]  32,  178).  Prisms  (containing  2aq).  Coloured 
violet  by  FeCl^.  Keduces  ammoniacal  AgNOj. 
Ac^O  at  160°  forms  acetyl-etliyl-pyromeconamic  | 


acid  CHiiNGs  whence  boiling  water  forms 
C,H,n6.,  [166°]. 

Ethyl  ether  'Kik'.  [115°].  Needles  (from 
water).— EtA':LHCl.—Ba(CsH..Et„NO,), :  needles. 

OXY-ETHYL-QUINAZOIINE'  DIHYDEIDE 

C^Hj<^^2''^q''  •    Bemylene-ethyl-urea.  [95°]. 

Formed  from  w-oxy-tolyl-ethyl-thio-urea, alcohol, 
and  HgO  (Soderbaum  a.  Widman,  B.  22,  2937). 
Needles  (from  alcohol).— B',H,PtCl,.  [c.  205°].— 
B'HAuClj :  golden  scales. 

{Py.  3:4)-0XY-ETHYL-QUIN0LINE 
.CH  :CH 

I        •  Ethyl-pseudo-carhostyrii, 
\NEt.CO 

[65°].  Formed  together  with  {Py.  3)-ethoxy 
quinoline  by  the  ethylation  of  carbostyril  (Py.  3- 
oxy-quinoline)  (Friedliinder  a.  Weinberg,  B.  18, 
1528).  Glistening  white  needles.  SI.  sol.  water, 
v.  sol.  other  solvents.  Scarcely  volatile  with 
steam.    Dissolves  in  strong  HCl. 

(Py.  1,  3)-Di-oxy-(P2/.  2)-ethyl-quiiioline. 
Formed  from  chloro-oxy-ethyl-quinoline  and 
HCl  (Riigheimer  a.  Schramm,  B.  21,  301). 
Prisms,  v.  e.  sol.  alcohol. 

DI-OXY-ETHYL-ISOQ,UINOLIIJE 

C„H,<^Q=-^°^  .  [105°].  Formed  by  distil- 
ling o-carboxy-phenyl-acetic  acid  with  ethyl- 
amine (Pulvermacher,  B.  20,  241'3).  Needles,  v. 
sol.  alcohol.  With  diazobenzeue  chloride  it 
yields  C,,H„ONEt:N,HPh  [139°]. 
Di-oxy-di-ethyl-isoquinoline 

C.H^^q''^-^^  .    [144°].    Formed  from  di-oxy- 

isoquinolins  (vol.  i.  jj.  706).  NaOEt  and  EtI 
(P.).  White  plates.  With  alcoholic  potash  and 
EtI  it  produces  di-oxy-tri-ethyl-isoquinoline 

C,H,<^^*^;^°^  [50°]  (309°). 

(Py.  3,  2)-0XY-ETHYL-QUm0LINE  DIHY- 

DRIDE  C,H,<^^g-"^Q^'  .  Ethylhydrocarho- 

styril.  [88°].  Formed  from  phenyl-valerio 
acid  by  nitration  and  reduction  (Baeyer  a.  Jack- 
son, B.  13,  119).  Crystals.  Occurs  also  in  an 
unstable  modification  [76°].  PCI,  gives  chloro- 
ethyl-quinoline  and  C„H„NO  [168°]. 

(B.  2)-0xy-(Pi/.  4)-etliyl-quinoline  tetrahy- 
dride.  Methyl  derivative  C,„H,jNO.  Ethyl- 
thalline.  (287°).  Formed  from  thallin  and  EtI 
(Skraup,  211.  6,  779).  Thick  hquid. -B'HCL— 
B'EtL  [133°].— (B'EtCl),,PtClj:  orange  needles. 

(B.  4)-Oxy-(P2/.  4)-ethyI-quinoline  tetrahy- 
■1  . CH:CH — — C.CH,..CH2  r7roi  p 
anae  cH:C(OH).C.NEt.CH,  *  J' 
pared  by  heating  (B.  4)-oxy-quinoline  tetra- 
hydride  with  EtI  or  EtBr  (0.  Fischer,  B.  16, 
717;  Fischer  a.  Eenouf,  B.  17,  756;  Fischer  a. 
Kohn,  B.  19,  1044  ;  C.  J.  49,  508).  Monochnic 
prisms  or  tables,  sol.  alcohol  and  ether,  si.  sol, 
water.  FeCl,  colours  its  alcoholic  solution  brown. 
— B'HCl.  Kairine  A.  Trimetric  prisms  ;  a:b:a 
=  •595:1:  -957,  v.  sol.  water.  Febrifuge.— B'EtL' 
[160°].    Prisms  (from  alcohol). 

Ethyl  ether  C„H„NO.  [33°].  (270°). 
Formed  from  the  ethyl  ether  of  (B.  4) -oxy- 
quinoline  tetrahydride  and  EtBr  at  130°.  Silky^ 
plates,  insol.  water. — B'EtL  [137°].  Prisms.— 
B',Et,PtCl,  [183°]. 

Acetyl  derivative  CnH^AcNO.    [64°].  , 
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(7?.  l)-Oxy-(P;/.  4)-ethyl-quinoliiie  tetrahy- 

,  CH.C(OH).C.CH.,.CH.,        „oon      -n  1 

CH.CH— C.NEt.CH:  •  ^^3°].  Formed 
by  ethylating  the  corresponding  oxy-quinoline 
tclrahydride  (Biemorschmied,  B.  IG,  724).  Crys- 
tals, sol.  alcohol. — 15'IICl  aq. 

{Py.  3)-0XY-(i'y.  2)-ETHYL-QTJIN0LmE- 
DIHYDRIDE    (Pi/.   2)-CARB0XYLIC  ETHER 

,CH.,.CEt.CO,Et 
(?)C„H ,(      "  I  .    [114°].  Obtained 

\N=C(OH) 
by  reduction    of  o-nitro-bcnzyl-ethyl-malonic 
ether  with  zinc  and  acetic  acid  (Lellniann  a. 
bchlcich,  B.  20,  440).    Colourless  silky  needles. 

OXY-ETHYL-SUCCINIC  ACID  "C^H.^O,,. 
— BaA"3aq.— Ca;\."  3aq. — Afj  A".    Anhydr  ide 

C,H„0,  i.e.  CHMe<;°^^*-^-[)'^'^>   .  Mdhyl- 

paraconic  acid.  [84°].  Formed  from  alde- 
hyde, succinic  acid,  and  Ac^O  (Fittig  a.  Friinkel, 

A.  255,  17).  Small  plates. -EaA'^  3^aq. — 
CaA'2  2,!aq.— AgA'. 

Reference.  —  TBi-cnLORO-ox\'-ETnyL-succiNic 

ACID. 

DI-OXY-DI-ETHYL  SULPHIDE 

S(Cn,.ClI,OH).,.  Formed  from  ethylene  chlor- 
hydrin  and  aqueous  K,  S  (V.  Meyer,  B.  19,  32-VJ). 
Syrup.  With  TCI,  it"  yields  S(C.,H,C1).,  whence 
K.,S  yields  insoluble  C,H,S,.  A  soluble'  CjH.S., 
is  formed  from  C,H|(SNa),  and  ethylene  bromide. 

OXY-ETHYL-/)-TOLITIDINE  CHi^NO  i.e. 
C,H,.NH.CH,.CH,OH.  [37°].  (287°).  Formed 
from  2J-toluidine  and  ethylene  oxide  (Demole, 

B.  7,  635;  A.  173,  123).  Crystals,  sol. 
water.  -  13'.,H„PtCl„.  [148°].-B'H.,SO^.  [111°].— 
B'.,H„G,0,.  [122"]. 

Di-oxy-di-ethyl-2J-toluidine  C,H.N(C.,H,OH).,. 
(33j°).-B',,H,.PtCl,. 

OXY-ETHYL-UREA.  2>-Tolyl-deriva  tive 
NH.,.CO.NH.C,H,OC,H,.  [158°].  Formed  from 
tolyloxyethylamine  hydrochloride  and  potassium 
cyanate  solution  at  100°  (Schrcibcr,  B.  24,  103). 

OXY-FLAVOLINE  v.  Flavenol. 

OXY-FLUORENE   CARBOXYLIC  ACID 

c"h'(CO  II)>'^^(OH).  [203°].  Formed  by  re- 
ducing diphenylene  ketone  carbosylic  acid  with 
zinc-dust  and  ammonia  (Graebe,  A.  247,  283). 
Crystals  (from  hot  water  or  benzene). 

OXYGEN.  0.  (Older  names  were  vital  ai)-, 
pure  air,  dephlogisticated  air.)  At.  w.  15-96 
ii:  infra).  Mol.  w.  31-92.  Boils  -181-4°  at 
740  nnn.  (Olszewski,  W.  31,  58).  Has  not  been 
solidified  [v.  infra).  S.G.  (liquid;  compared 
with  water  at  4°)  -899  at  -130°  (Wroblewski, 
ir.  20,  SCO),  -7555  at  -129-6°,  ■S7.'<8  at 
-1.39-3°,  -8544  at  -137-5°,  -8772  at  -139-4°, 
1-124°  at  -181-4°  [  =  b.  p.]  (Olszewski,  M.  5, 
124  ;  W.  31,  58)  ;  Wroblewski  [I.e.)  gives  S.G. 
for  temperature  from  -118°  to  —200°  as 
-  1-212  +  -00428T--0000529T-,  where  T  =  abso- 
lute temperature.  S.G.  (gaseous,  at  3000  atmos. 
relVrred  to  water  =1)  1-1054  (Amagat,  C.  R. 
107,  522).  Critical  temp.  c.  -1)8°;  critical 
pressure  c.  50  atmos.  V.D.  15-96  (u.  infra) 
S.H.p.  (equal  weight  of  water  =  1)  -21751  from 
13^  to  207'  (Regnault,  Acad.  26,  1);  S.H.v. 
(equal  wt.  of  water  =  1)  -1551  (Clausius,  lifcchan. 
Wiirniclliroric.  1,  62).  C.E.  (21°  to  98°  at 
760mm.)  -0036743  (Jolly, P.  Jiibclbd.  82).  S.  -0489 
at  Q\  -01286  at  5°,  -03802  at  10°,  -03115  at 


15°,  -03103  at  20°,  02616  at  30°  (Winkler,  B. 
22,  1764  ;  S.  is  given  for  each  degree  from  0° 
to  30°,  and  the  results  are  compared  with  those 
ofBunsen).  S.  (alcohol,  0°  to  24") -28397  (Carius, 
A.  94,  134  ;  cf.  Timofejeff,  Z.  P.  C.  6,  141). 
Compressibility-coefiicient  = -00025  at  1000-1500 
atmos.,  -00016  at  1500^2000  atmos.,  -000115  at 
2000-2500  atmos.,  -000091  at  2500-3000  atmos. 
(Amagat,  C.  R.  107,  52'J).  0  exhibits  several 
very  different  emission-spectra  under  different 
conditions  ;  for  measurements  of  lines  v.  B.  A. 
1884.  432.  The  absorption-spectrum  of  O  at 
pressures  up  to  90  atmos.  has  been  examined  by 
Li veing a.  Dewar  (P.  M.  [5]  26, 286 ; Pr. 46, 222);  tor 
the  absorjjtion-spectrum  of  liquid  0  v.  Olszewski, 
W.  A.  B.  95  [2nd  part],  257  [cf.  L.  a.  D.  Pr.  46, 
422;  Janssen,  C.  B.  101,  649  ;  102,1332  ;  Egoroff, 
C.  R.  101,  1143). 

Occurrence. — Uncombined  in  the  atmosphere, 
of  which  it  forms  one-fifth  by  volume.  Com- 
pounds of  O  are  very  numerous,  and  occur  in 
enormous  quantities.  0  forms  eight-ninths  of 
w-ater  by  we'ght,  and  about  one-half  of  silica, 
alumina,  and  chalk,  which  are  the  throe  most 
plentiful  constituents  of  the  solid  earth;  almost 
every  widely  distributed  rock  or  mineral  con- 
tains 0,tlie  principal  exceptions  being  rock-sa't, 
tiuorspar,  blonde,  galena,  and  pyrites.  As  0  is 
slightly  sol.  in  water,  this  gas  is  found  uncom- 
bined in  all  natural  waters.  0  is  a  constituent 
of  all  living  tissues ;  according  to  Wurster  {B. 
21,  1525),  0^H„  occurs  in  the  juices  of  plants. 
According  to  H.  Draper,  O  occurs  in  the  sun 
(Am.  S.  [3]  14,  89  ;  cf.  J.  C.  Draper,  ibid.  16, 
256). 

0  was  prepared  for  the  first  time  by  Priest- 
ley, in  1774,  by  heating  HgO  ;  a  year  later  the 
gas  was  discovered  by  Scheele.  Lavoisier  was 
the  first  to  recognise  the  importance  of  the  dis- 
covery of  0,  and  to  study  its  chemical  pro- 
perties. 

References  to  older  memoirs  on  Oxygen. — 
Priestley,  '  Experiments  and  Observations  on 
different  kinds  of  Airs'  [London,  1775-1777], 
2,  29;  3,1;  Priestley,  'Experiments  and  Ob- 
servations relating  to  various  branches  of  Natu- 
ral Philosophy  '  [London,  1779],  1,  192  ;  Scheele, 
'  Abhandlungcn  von  der  Luft  und  dem  Feuer  ' 
[Upsala  a.  Leipzig,  1777] ;  also  Crell.  Annul. 
1785,2,  229,  291  ;  Lavoisier's  memoirs  appeared 
in  Acad,  from  1774  to  1788  ;  Berzelius,  Lchr- 
bucli  der  Chemie  [3rd  ed.],  5,  46. 

Formation. — The  processes  wherein  0  is 
formed  may  be  divided  into  groups:  I.  From 
air. — 1.  BaO  is  heated  in  air  to  dull  redness, 
when  BaO.^  is  formed  ;  the  pressure  is  decreased, 
and  the  BaOo  is  heated,  when  0  is  evolved,  and 
BaO  remains. — 2.  Hg  is  heated  in  air  at  c. 
300°  when  HgO  is  slowly  formed  ;  on  strongly 
lieating  HgO,  O  and  Hg  are  in-oduced. — .'i. 
i\InO„  is  heated  with  NaOH  in  air;  Na.,MnU, 
and  H.-O  are  produced  (INaOH -(-2Mn6, -i- O, 
=  2Na.,MnO,-i- 2PL0)  ;  the  product  is  heated  to' 
dull  redness  in  steam,  when  NaflH,  Mn.,0,, 
and  0  are  formed  (2Na,MnO,-l-2H.,0 
=  4NaOH4- Mn.Oj-f  30) ;  by  again  passing  air 
over  the  residue,  Na,lMnOj  is  reformed  (Tessio 
du  I\Iotay,  D.  P.  J.  186,  230).— 4.  When  air  is 
pressed  into  water,  more  O  than  N  is  dissolved  ; 
by  reducing  pressure  on  the  water  0  and  N  are 
evolved ;  by  pressing  the  evolved  gases  again 
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into  water,  again  reducing  pressure,  and  pressing 
the  gases  into  a  fresh  quantity  of  water,  and 
repeating  these  processes  eight  times,  nearly  pure 
0  (about  2-3  p.c.  N)  is  obtained  (Mallet,  D.  P.  J. 
199,  112).  For  details  of  the  methods  for  ob- 
taining 0  from  air  v.  DicTioN^iEY  of  Applied 
Chemistry.  II.  From  Oxides. — 5.  Several 
metallic  oxides  give  off  0  when  heated ;  e.g. 
HgO,  MnO.,,  PbO,„  Au,03,  Bi.Oj.— 6.  When 
water  is  electrolysed,  O  separates  at  the  posi- 
tive electrode.— 7.  O  is  obtained  by  passing  a 
mixture  of  H.^O  and  CI  through  a  red-hot  tube ; 
the  issuing  gas  is  passed  through  NaOHAq  to 
absorb  HCl  and  excess  of  CI.— 8.  When  steam 
is  passed  over  CuOlj  at  100°-200°  an  oxychloride 
of  Cu  is  formed  which  is  reduced  to  CuCI,  at 
c.  400°,  with  evolution  of  O  (Vogel,  W.  J.  1861. 
177;  Mallet,  0.  B.  64,  226;  66,  349).— 9.  O 
is  obtained  by  the  reaction  of  H.,0.,A(1  with 
Ag,0  (Ag^O  -f-  HA  =  H.,0  +  2Ag  +  0.,).— iO.  MnO,, 
Pbb,,,  CrOj,  BaOj,  Bi^O^,  and  other  metallic 
peroxides  yield  sulphates,  and  0  when 

heated  with  cone.  H^SOj.— 11.  COj  is  decom- 
posed by  fresh  parsley,  mint,  and  other  green 
plants,  when  the  plant  is  placed  in  water 
charged  with  COj  and  exposed  to  direct  sun- 
light. III.  From  compound  s  other  than 
oxides. — 12.  KCIO3  is  heated,  either  alone  or 
mixed  with  MnOj  or  Fe^Oj. — 13.  CaCl^Oj  is 
heated,  when  CaCl,  and  0  are  formed ;  or  dry 
CI  is  passed  over  CaO  heated  to  redness. — 
14.  Cone.  HNO3  is  dropped  into  a  red-hot  Pt 
flask;  2HN03  =  H20  +  0-i-2N02.  —  15.  Cone. 
HoSOj  is  dropped  on  to  red-hot  Pt,  or  on  to  red- 
hot  bricks ;  the  gases  produced  are  passed 
through  milk  of  lime  ;  H.,S04  =  H„0  +  SO^-f  0 
(Deville  a.  Debray,  G.  B.  51,  822).— 16.  By 
strongly  heating  dry  ZnSOj,  0  and  SOj  are 
evolved  and  ZnO  remains  (D.  a.  D.,  l.c.).~ 
17.  Ba(N03)2  yields  O,  mixed  with  N,  when 
strongly  heated. — 18.  A  mixture  of  0  and  N, 
containing  about  60  p.c.  0  is  obtained  by  heat- 
ing NaNOj  with  two  parts  dry  ZnO  {v.  Pepper, 
C.  N.  6,  218).— 19.  Cone.  H^SO^  is  heated  with 
Kfir.fi,  or  KMnOj ;  sulphates  of  K  and  Cr  (or 
Mn)  and  H^O  are  formed  and  0  is  evolved. — 
20.  A  fairly  cone,  solution  of  bleaching  powder 
is  heated  with  addition  of  a  small  quantity  of  a 
salt  of  Co ;  Co^O.,  is  formed  (by  the  action  of  the 
CaO  on  the  Co  salt),  and  this  is  probably 
oxidised  to  C0O3,  which  is  again  reduced  to 
Co,,03  with  evolution  of  0  (Winkler,  J.  pr.  98, 
340  ;  Fleitmann,  A.  134,  64  ;  Eeinsch,  Z.  [2] 
2,  31 ;  Bottger,  J.  pr.  95,  309,  375;  Stolba,  J.pr. 
97,  309).  A  modification  of  this  process  con- 
sists in  passing  CI  into  warm  thick  milk  of 
lime  containing  a  little  C02NO3  (W.,  I.e.). 

Preparation.— 1.  Pure  KCI63,  which  has  been 
fused,  is  well  mixed  with  c.  half  its  weight  of 
pure  dry  MnO,,  and  the  mixture  is  heated  in  a 
llask  of  hard  glass  to  c.  210°-220°.  As  the  O 
thus  obtained  contains  a  little  CI,  the  gas  is 
passed  through  NaOHAq  or  milk  of  lime.  It  is 
then  dried  by  H^SO,,  and  passed  in  a  rapid 
stream  through  a  glass  tube  heated  to  redness. 
After  a  time  the  stream  of  0  may  be  allowed  to 
slacken,  and  the  glass  tube  need  not  be  kept  hot. 
The  rapid  stream  of  0,  passing  through  the  hot 
tube,  washes  out  the  last  trace  of  air,  which 
very  obstinately  adheres  to  glass  at  ordinary 
temperatures  (Houzeau,  C.  B.  70,  39).  Any 


ozone  present  is  also  decomposed.  The  small 
quantity  of  air  which  adheres  to  the  glass  may 
also  be  removed,  according  to  Ilosva  (Bl.  [3]  2, 
734),  by  passing  the  O  over  Pt  foil  at  280°-250', 
or  Pt  black  at  c.  250°,  whereby  combination  of 
0  with  the  N  present  occurs,  with  formation  of 
nitrites  and  nitrates,  which  may  be  absorbed  in 
NaOHAq.  The  Pt  loses  the  power  of  inducing 
the  combination  of  N  and  O  after  a  time,  but 
regains  this  power  when  heated  in  a  stream  of 
H  at  c.  250°  (I.,  I.e.).  If  the  0  is  required 
quite  dry,  it  is  passed  through  cone,  boiled 
H^SOj,  and  then  over  a  long  layer  of  P2O5.  Re- 
garding the  part  played  by  MnO,  and  other  sub- 
stances in  causing  0  to  be  evolved  from  KCIO3  at 
temperatures  lower  than  that  at  which  this  salt 
gives  off  O  when  heated  alone,  v.  Hornsby,  Ph. 
15,  352  ;  Witt,  ibid.  411,  503  ;  Brown,  ibid.  469  ; 
Wiederhold,  P.  116, 171 ;  118, 186  ;  Baudrimont, 
J.  Ph.  [4]  14,  81, 161 ;  Krebs,  Z.  6,  243  ;  Mills  a. 
Donald,  C.  J.  41,  18 ;  Mills  a.  Stevenson,  C.  J. 
41,  23.-2.  Pure  MnO,  is  heated  to  full  redness 
in  a  hard  glass  tube  ;  the  gas  is  passed  through 
milk  of  lime  to  absorb  CO2,  then  over  Pt  black 
at  c.  250°  to  cause  combination  of  N  (which  is 
generally  present)  with  0,  then  through 
NaOHAq  to  absorb  nitrites  and  nitrates  pro- 
duced, and  the  0  is  then  dried  by  cone.  HjSOj, 
CaClj,  and  PjO^.  It  is  difficult  to  obtain  0  by 
this  method  quite  free  from  every  impurity. — 
3.  Bottger  {J.  pr.  103,  316  ;  107,  48)  says  that 
pure  0  is  obtained  by  gently  heating  KMnOj,  or 
by  the  reaction  of  dilute  HNOjAq,  S.G.  e.  1-064, 
with  a  mixture  of  PbOj  and  BaO^. — 4.  Fairly 
pure  0  may  be  obtained  in  a  regular  stream,  at 
the  ordinary  temperature,  by  compressing  into 
small  cylinders  a  mixture  of  two  parts  BaOj,  one 
part  MnOj,  and  one  part  CaSO^,  and  acting  on 
these,  in  a  Kipp's  apparatus,  with  HClAq,  S.G. 
1-2,  diluted  with  an  equal  volume  of  water 
(Neumann,  B.  20,  3058). 

Properties. — A  colourless,  odourless,  taste- 
less gas.  Condensed  to  a  liquid  at  very  low 
temperatures  and  great  pressures.  Liquid  0  is 
bright  blue  when  viewed  in  layers  30-40  mm. 
thick  (Olszewski,  W.  42,  663).  Pictet  supposed 
that  0  was  solidified  when  pressure  was  sud- 
denly reduced,  and  the  liquid  was  allowed  to 
issue  into  the  air  (G.  B.  86,  37) ;  but,  according 
to  more  recent  experiments  by  Wroblewski  a. 
Olszewski  (G.  B.  100,  350,  979),  solid  O  has  not 
been  obtained.  Light  appears  bluish  when  ob- 
served through  liquid  0,  or  through  a  column  of 
the  gas  very  strongly  compressed  (Liveing  a. 
Dewar,  P.  M.  [5]  26,  286).  One  litre  0  at  0° 
and  760  mm.  weighs  1-424488  grms.  at  the  lati- 
tude of  45°,  multiplying  mean  result  of  Reg- 
nault  (Acad.  21,  158)  and  Jolly  (W.  6,  520)  for 
weight  of  one  litre  H  by  mean  S.G.  of  O,  re- 
ferred to  H,  obtained  by  Scott  and  Rayleigh  (v. 
N.    37,    418).     The    atomic    volume    of  O 

(s^^ifq^li)      «•  1^      Wroblewski,  C.  B. 

102,  1010).  The  atomic  volume  of  0  in  com- 
pounds varies  according  to  the  number  of  atoms 
with  which  the  O  is  directly  united,  and  perhaps 
to  a  small  extent  according  to  the  nature  of  these 
atoms.  Kopp  gives  12-2  for  0'  and  7-8  for  O"  {v. 
Physical  methods,  section  Volumetrical).  The 
effect  of  the  atom  of  0  on  the  magnetic  rotatory 
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power  of  O  compounds  is  not  yet  determined  i 
witli  certainty  (Perl<in,  C.  J.  45,  558  ;  v.  Physi- 
cal METHODS,  section  Optical).  O  is  absorbed 
by  molten  Ag  or  Pt,  and  given  off  again  as  the 
metal  solidities.  0  is  also  absorbed  by  charcoal. 
One  vol.  cocoa-nut  charcoal  absorbs  c.  18  vols. 
0  at  0°  and  760  mm.  (Hunter,  P.  M.  [4J  29, 110  ; 
V.  also  Saussure,  Q.  A.  47,  113).  According  to 
Angus  Smith  (Pr.  28,  322),  the  vol.  of  O  ab- 
sorbed by  C  is  eight  times  that  of  H  under  the 
same  conditions.  0  absorbed  by  charcoal  brings 
about  oxidation  of  H.^S,  PH^,  C;H,;0,  &c.,  fairly 
rapidly  (Calvert,  G.  J.  [2]  5,  2'J3  ;  c/.  Caubon, 
vol.  i.  p.  CiHCi). 

0  is  the  most  negative  of  the  elements  except 
F.  It  combines  directly  with  all  elements  ex- 
cept F,  CI,  Br,  I,  Au,  and  Pt.  At  least  one  binary 
compound  of  0  with  each  element,  except  F  and 
Br,  is  known.  Compounds  containing  O  exhibit 
the  same  diverse  properties.  The  oxides  of  the 
positive  elements,  as  a  class,  are  basic,  and  those 
of  the  negative  elements  are  acidic  {v.  Oxides, 
p.  058 ;  Anhydrides,  vol.  i.  p.  267  ;  Base,  vol.  i. 
p.  445).  0  is  a  constituent  of  the  greater  num- 
ber of  acids  ;  the  compounds  of  O  with  II  and 
non-metallic  elements  are  acids.  When  H  is 
combined  with  one  of  the  less  positive  metals 
and  a  relatively  large  quantity  of  0,  the  com- 
pound so  produced  is  generally  an  acid  (v.  Acids, 
vol.  i.  p.  47).  The  process  of  combining  O  with 
another  element  or  with  a  compound  is  called 
oxidation  {v.  Oxidation,  p.  057  ;  cf.  Deoxidation, 
vol.  ii.  p.  377).  When  the  process  is  attended 
with  the  production  of  so  mucli  heat  that  the 
products  become  self-luminous,  it  is  called  com- 
bustion [v.  Combustion,  vol.  ii.  p.  241 ;  cf.  Flame, 
vol.  ii.  p.  540).  O  is  more  closely  related  che- 
mically to  S,  Se,  and  To  than  to  the  other  ele- 
ments. It  belongs  to  Group  VI.,  which  con- 
tains the  even-series  elements  O,  Cr,  Mo,  W, 
and  U,  and  the  odd-series  elements  S,  Se,  and 
Te  {v.  Chuomium  group  of  elements,  vol.  ii.  p. 
168,  and  Oxygen  group  of  elements,  this  vol. 
infra).  O  exhibits  allotropy ;  the  allotropic 
modification  is  called  Ozone  {v.  art.  Ozone). 

Atomic  locight  of  o.TT/grew.— The  value  lO'Ol 
was  obtained  by  Berzelius  and  Dulong  in  1819, 
by  burning  H  by  CuO  and  weighing  the  water 
formed  (-4.  Ch.  15,  380).  In  1842  Dumas,  by  the 
same  method,  arrived  at  the  number  15-98  (A. 
Ch.  [3]  8,  189).  In  the  same  year,  Erdmann  a. 
Marchand  conducted  very  carefully  a  series  of 
live  experiments  by  the  same  method  ;  their 
mean  result  was  lO'OOS.  Ostwald  {Lchrbitch 
dcr  Allgcmcincn  Cliemie,  1,  43)  shows  that  the 
value  15'84  is  obtained  from  Stas's  experiments 
on  the  ppn.  of  NH|ClAq  by  Ag.  In  1805  Gay- 
Lussac  a.  Humboldt  (O.  A.  20,  38)  determined 
the  ratio  in  which  H  and  O  combine,  by  volume, 
to  be  2:1.  Using  the  values  for  S.G.  of  these 
gases  obtained  by  Biot  a.  Arago,  the  atomic 
weight  of  O  became  15-1.  If  Kegnault's  more 
accurate  determinations  of  S.G.  of  H  and  0  are 
made  use  of,  and  it  is  assumed  that  H  and  O 
combine  in  the  ratio  2:1  by  volume,  then  the 
atomic  weight  of  O  becomes  15-964.  In  recent 
years  Scott  has  made  a  series  of  direct  determi- 
nations of  the  relative  densities  of  H  and  O 
(I'r.  1887.398;  B.  A.  1887.  608;  Pr.  42,  390; 

37,  439).  Reiser  (73.  20,  2323  ;  Am.  10,  249) 
caused  Pd  to  occlude  H,  aud  then  drove  out  the 
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1  H  over  hot  CuO,  and  weighed  the  water  pro- 
duced. In  this  way  a  direct  weighing  of  the  H 
burnt  was  obtained.  Keiser's  final  value  for  O 
was  15-9492.  Cooke  a.  Richards  (Am.  10,  81) 
weighed  H  in  a  large  balloon,  and  then  burnt  it 
to  HjO  ;  they  obtained  O  =  15-953.  Lord  Pay- 
leigh,  in  1888,  pointed  out  a  source  of  error  in 
all  experiments  wherein  a  gas  is  weighed  by 
pumping  the  air  out  of  a  glass  globe,  and  thus 
allowing  the  gas  to  enter  (tlie  error  is  due  to  the 
shrinkage  of  the  globe  when  evacuated).  From 
his  own  experiments,  Ilayleigh  gave  O  =  15-884 
(Pr.  43,  350)  ;  and  applying  his  correction  to 
Scott's  most  carefully  determined  values  {Pr.  42, 
390),  he  obtained  the  value  0  =  15-912.  Cooke 
a.  Itichards  applied  Eayleigh's  correction  to  their 
experimental  data,  and  arrived  at  the  conclusion 
that  0  =  15-809  {Am.  10, 191).  The  mean  of  the 
results  obtained  by  directly  weighing  H  and  then 
burning  it  to  H.O  is  15-888.  The  most  probable 
value  obtained  by  weighing  H  by  occluding  it  in 
Pd,  driving  out  by  heat,  and  weighing  Pd  before 
and  after,  is  15-9492.  The  mean  of  the  values 
obtained  by  burning  H  to  H._,0,  weighing  O  by 
loss  of  weight  of  CuO,  and  determining  PI  by 
ditference  between  weights  of  H^O  and  O,  is 
15'992.  For  a  criticism  of  the  methods  and  re- 
sults up  to  1885,  V.  Ostwald's  Lclu  buch  dcr  All- 
gemeinen  Clieinie,  1,  41.  As  the  atomic  weights 
of  many  elements  are  determined  by  directly  re- 
ferring them  to  0,  some  chemists  take  the  atomic 
weight  of  0  as  10  (H  thus  becomes  a  little  more 
than  1).  Most  chemists  at  present  take  0  =  15-90, 
which  is  the  value  used  in  this  Dictionary. 

Bcactiom  and  Combinations. — The  reactions 
and  combinations  of  0  are  too  many  to  be  de- 
scribed here  ;  it  must  sutiice  to  indicate  them  in 
a  general  way.  Reference  should  be  made  to  the 
various  elements  and  compounds  for  details. 
1.  All  non-metals,  except  F,  Br,  CI,  and  I,  com- 
bine directly  with  0  ;  compounds  of  all,  except  F 
and  Br,  with  O  are  known. — 2.  All  metals,  ex- 
cept Au  and  Pt,  combine  directly  with  O  ;  com- 
pounds of  all  with  O  are  known. — 3.  Many  lower 
oxides  are  changed  to  higher  oxides  by  heating 
in  0,  e.g.  BaO,  Bi,0,,  NO,  P„0.„  PbO,  FeO  ;  many 
other  lower  oxides  form  higher  oxides  when  O  is 
produced  in  contact  with  the  lower  oxides  {cf. 
Oxidation,  p.  657,  and  Oxides,  p.  658).— 4.  In- 
numerable compounds  are  decomposed  by  O,  with 
formation  of  more  oxidised  compounds,  e.g. 
NH^Aq,  H,S,  PbS,  and  Na,S,0,Aq ;  with  many 
compounds  O  combines  directly,  e.g.  P.,0„ 
HNO.Aq,  SO.,Aq,  NO. 

Certain  oxidations  do  not  occur  when  very 
dry  O  is  heated  with  the  substance  to  be  oxidised 
after  it  has  been  thoroughly  dried  {v.  Cauhon, 
vol.  i.  p.  087;  Carbon  monoxide,  vol.  i.  p.  690; 
V.  also  Phosphorus;  Sulphur). 

Detection  of  free  oxygen. —  Uncombined  O 
changes  an  alkaline  pyrogallol  solution  to  dark- 
brown ;  white  indigo  becomes  blue;  NO  com- 
bines with  0  to  form  red-brown  NO.,,  easily 
soluble  in  water;  CrCl.Aq  rapidly  absorbs  O, 
changing  from  blue  to  green  (for  preparation 
of  CrCLAq,  v.  Nitrogen,  Preparation  No.  1, 
p.  557). "  M.  M.  P.  M. 

OXYGENATED  WATER.  An  older  name  fof 
Hydkooen  dioxide  {q.  v.,  vol.  ii.  p.  722). 

OXYGEN  GROUP  OF  ELEMENTS.  Oxygen, 
sulphur,  selcnion,  and  tellurium.    Oxygen  was 
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prepared  by  Priestley  in  1774 ;  sulphur  has 
been  known  from  early  times ;  selenion  was 
discovered  by  Berzelius  in  1817  ;  tellurium  was 
found  by  Klaproth,  in  1798,  in  gold-ore  from 
the  Siebengcbirge.  The  name  oxygen  was  given 
by  Lavoisier  to  express  the  fact  that  many  com- 
I)ounds  of  this  element  are  acidic ;  the  word 
sulphur  is  supposed  to  be  derived  from  sal 
=  salt  and  -rrvp  =  tire  (burning  salt  or  stone)  ; 
the  name  tellurium  is  derived  from  tellus  =  the 
earth ;  selenion  received  its  name  from  a€\-r\vi) 
=  the  moon,  because  of  its  association  with  and 
likeness  to  teUurium.  The  following  table  pre- 
sents some  of  the  chief  properties  of  the  four 
elements ; — 


The  elements  S,  Se,  and  Te  show  very  dis- 
tinct resemblances  in  their  chemical  properties. 
All  form  hydrides  MH2,  which  are  gases  at 
ordinary  temperatures  ;  SH,  and  SeHj  in  water 
redden  litmus,  and  react  as  very  weak  acids. 
TeH,  is  not  acidic ;  these  hydrides  are  decom- 
posed by  heat,  stability  in  this  respect  decreasing 
as  at.  w.  of  M  increases.  These  hydrides  are 
produced  by  passing  H  over  molten  S,  Se,  or 
Te ;  also  by  reacting  on  various  sulphides, 
selenides,  and  tellurides,  with  dilute  acids.  The 
hydride  of  0,  viz.  OH,,  is  analogous  in  compo- 
sition, and  is  formed  similarly  to  those  of  S, 
Se,  and  Te ;  OH,  is  neutral.  H^O.^  and  H^Sj 
are  also  similar  in  composition  and  many  pro- 


Oxygen 

SULrHUB 

Selenion 

TELLunniu 

Aiomic 

weights 

15-96 

31-98 

78-8 

125 

Molecular 

weights 

31-92 
(47-88  as  ozone) 

63-96 
(?  191-88  at  lower 
temps.) 

157-6 
(?  23G-4  at  c.  800°) 

250 

One  or  more  compounds  of  each  element  have  been  gasified ;  specific  heats  of 
solid  S,  Se,  and  Te  have  been  determined  directly. 


Melting 

points 
(approx.) 

Boiling 

■points 
(approx.) 

Spec.  grav. 
(approx.) 

Atom,  weight 


Spec.  grav. 
(approx.) 

Occurrence 

and 
preparation 


Physical 

properties 


(not  solidified) 


-181-4°  at  760  mm. 


1-12  (liquid  at  B.P.) 


13-3 


Very  large  quanti- 
ties of  0  occur  un- 
combined  in  air ; 
0  is  a  constituent 
of  almost  all  rocks 
and  minerals,  and 
also  of  aU  living 
organisms  ;  it 
forms  2ths  of  water. 

By  heating  various 
compounds,  chiefly 
oxides  of  metals, 
and  in  many  other 
ways. 

A  colourless,  odour- 
less gas,  bluish 
when  much  com- 
pressed ;  con- 
densed to  a  colour- 
less liquid,  appear- 
ing blue  in  thick 
layers,  at  great 
pressures  and  low 
temperatures;  has 
not  been  solidified. 


112°-117° 


449° 


1-90  2-05 


16 


In  large  quantities 
in  Sicily,  Spain, 
&c.;  sulphides  and 
other  S  compounds 
are  common  mine- 
rals ;  S  compounds 
are  found  in  many 
living  organisms. 

Prepared  by  refining 
crude  sulphur,  also 
by  roasting  various 
sulphides  in  ab- 
sence of  air, 

A  yellow,  brittle 
crystalline,  solid ; 
also  a  plastic  semi- 
fluid, amorphous 
mass.  Very  bad 
conductor  of  elec- 
tricity. 


c,  200° 


680" 


4-3-4-8 


17-5 


Uncombined  in  very 
small  quantities ; 
compounds  of  Se 
with  S,  Fe,  Cd,  Hg, 
Pb,  &c.,  occur  very 
sparingly. 


By  passing  SOj  into 
H^SeOjAq ;  also  by 
adding  HClAq  to 
KSeCNAq. 

A  red-grey,  lustrous 
crystalline,  solid ; 
also  an  amorphous, 
vitreous,  grey- 
black  sohd.  The 
amorphous  form  is 
a  very  bad  con- 
ductor of  electri- 
city ;  the  crystal- 
line form  conducts 
fairly,  and  conduc- 
tivity increases 
when  exposed  to 
Bunlight. 


455° 


below  1400° 


6-2 


20 


Uncombined,  also  in 
combination  with 
Au,  Pb,  S,  Sb,  Bi, 
&c.,  but  in  very 
small  quantities. 


From  solution  of  a 
salt  of  H.TeOj,  by 
passing  in  SOj,  or 
by  Zn. 

A  lustrous,  white, 
metal-like,  crystal- 
line, brittle,  solid ; 
also  as  an  amor- 
phouspowder.  Bad 
conductor  of  eleo* 
tricity. 
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Oxygen 

StJLrilDR 

SlCLENION 

Tei.luuium 

Chemical 

Combines  directly 
with  all  elements 
except  F,  CI,  Br,  I, 
Au,anJPt;  oxides 
are  known  of  all 
elements  except  F 
and  Br.  Com- 
pounds exhibit 
very  different  pro- 
perties. 0  is  a  con- 
stituent of  most 
acids,  and  of  all 
alkalis.  Com- 
pound with  H, 
OH^,  is  a  neutral 
oxide;  H^O^  is  a 
peroxide. 

Combines  directly 
with  most  ele- 
ments. Sulphides 
are  basic,  or  acidic, 
or  neutral,  accord- 
ing to  nature  and 
relative  quantity  of 
element  combined 
with  S.  S  is  a  con- 
stituent of  several 
acids.  H^S  is  fee- 
bly acidic. 

Compounds  with 
several  elements 
are  known ;  they  re- 
semble sulphides. 
H^.Se  is  very  feebly 
acidic.  HjSeOa 
and  H.^SeOj  are 
much  weaker  acids 
than  H^IS03  and 
H,SO,. 

Combines  with  seve- 
ral elements  (com- 
pounds not  studied 
very  fully).  Bi- 
nary compounds 
resemble  those  of 
So.  H,Te  is  not 
acidic.  TeO.^  and 
TeO,  do  not  form 
acids  by  acting 
with  water  ;  but 
these  oxides  are 
obtained  by  heat- 
ing the  acids 
Il.TeO.j  and 

pertics.  Se.JI.j  and  Teji,  have  not  been  pre- 
pared. Binary  compounds  of  S,  Se,  and  Te 
with  metals  are  analogous  in  composition  to  the 
metallic  oxides.  Chlorides  of  the  form  ]MC1,_, 
are  known,  M  =  0,  S,  Se,  Te  ;  no  compound  of 
S,  Se,  or  Te  analogous  to  O^.Cl  is  known,  nor 
has  a  compound  of  0  and  CI  analogous  to  SCI,, 
ScClp  an<l  TeClj  been  obtained.  The  stability 
of  the  chlorides  towards  heat  increases  in  piass- 
ing  from  O  to  Te.  The  oxides  of  S,  Se,  and 
Te-MO;,  and  MO.^are  acidic  (SeO;,  is  not 
known),  acidity  decreasing  rapidly  as  at.  w. 
of  M  increases  ;  TeO;,  is  scarcely  acidic,  but  a 
corresponding  acid  H._,TeO,,  exists  ;  TeO.,  com- 
bines with  some  strong  anhydrides  to  form  com- 
pounds of  tlie  type  of  salts.  The  oxyacids 
H.,MO.,  and  H3I0,  are  analogous  in  composition, 
but  the  acids  of  S  are  very  much  stronger  than 
those  of  Se  or  Te  ;  those  acids  yield  oxychlorides, 
MOCl.,  and  MOoCl.,,  by  reacting  with  PCI,. 
Many  other  oxyacids  of  S  are  known. 

The  elements  of  the  0  family  exhibit  allo- 
tropy  ;  0  and  S  in  a  very  marked  way,  Se  less 
markedly,  and  Te  only  sliglitly.  The  allotropic 
forms  of  0  exist  as  gases ;  tlioir  molecular 
formula  are  0.^  and  O., ;  the  allotropic  forms  of 
S,  Se,  and  Te  are  known  with  certainty  only  as 
solids.  It  is  doubtful  whether  molecules  of  S 
"or  Se,  other  than  S._,  and  Se.,,  exist  as  gases 
through  any  considerable  range  of  temperature  ; 
the  only  molecule  of  Te  existing  as  a  gas  is  Te^. 
The  mol.  w.  of  S  in  solution  is  certainly  greater 
than  S.^,  and  probably  varies  according  to  the 
solvent. 

The  elements  S,  Se,  and  Te  form  the  odd- 
series  members  of  Group  VI.,  of  which  group  O 
forms  the  first  even-series  member ;  the  other 
even-series  members  are  Cr,  Mo,  W,  and  U. 
All  the  members  of  Group  VI.  are  characterised 
by  forming  acidic  oxides  MO3 ;  as  the  at.  w.  in- 
creases these  oxides  become  less  acidic.  Only 
the  odd-series  members,  and  0,  form  hydrides. 
All  form  chlorides  MC1._„  the  stability  of  which 
towards  heat  increases  from  O  to  U  ;  the  higher 
members  also  form  several  other  stable  chlorides. 
Group  VI.  falls  into  two  families,  (i.)  S,  Se,  Te  ; 
(ii.)  Cr,  Mo,  W,  U  ;  O  is  the  typical  element  of 
the  group  (c/.  Curomium  group  of  elements, 
vol.  ii.  p.  1()8  ;  v.  also  OxTiOEN,  Sulphur,  Sele- 
NioN,  Tellurium),  M.  M.  P.  M. 


a-OXY-GLUTARIC  ACID 

COJI.CH(UiI).ClI,.CH,,.CO_,ir.  Glutanic  acid. 
iT6°]  '?  (M.).  Formed  from  amido-glutario  acid 
and  HNO.^  (Eitthausen,  /.  pr.  103,  239  ;  Mar- 
kowuikoff,  A.  182,  318).  Occurs  in  beetroot 
molasses  (Lippmann,  B.  15,  1156).  Eeadily 
yields  the  lactoiiic  acid. — CaA"J,aq. — MgA"4aq. 
-  PbA"  ,Uq.— ZnA"  3aq.— Ag_,A'"'^aq. 
Lac'tonic  acid  C^Ufi^  i.e. 

^■^''CcH,,!cH.CO.,H-  '^'^'^"J-  ^^^'^  hygroscopic 
needles  (Wolif,  A.  200,  12G).— CaA',.  2aq.  — 
BaA'„.- ZnA'.,2aq.  Yields  glutaric  acid  [08°] 
on  reduction  by  ill. 

/3-oxy-glutaric  acid.  Methyl  derivative 
CO.,H.CH,.CH(OMe).CH.,.CO.,H.  Furmed  by 
oxidising  di-allyl-carbinol  with  5  p.c.  solution 
of  KMnOj  (Kja'binin,  J.  [2J  23,  271).  Ex- 
tracted with  ether  {v.  Oxypyrotartaric  acid). 

Salts.-CaA"  (at  100=').  Syrup,  covered  by 
crystalline  crusts. — BaA". — kg.A".  Prisms. 

a/3-Di-oxy-glutaric  acid 
C0.,H.CH,.CIi(01I).CH(0H).CadI  [150^. 
Formed  by  boiUng  glutaconic-acid-di-bromide 
with  water  and  CaCO.,.  Needles  (from  water), 
or  six-sided  tables  (from  alcohol).  V.  e.  sol. 
water,  v.  sol.  alcohol.  Its  Ca  salt  is  easily 
soluble  (Kiliani,  Ii.  18,  2517). 

a-y-Di-oxy-glutaric  acid 
C0,H.CH(0H).CH,.CH(0H).C0,,H.  Formed  by 
heating  the  di-oxy-propane-lri-carboxylic  acid, 
which  is  obtained  by  oxidising  isosaccharic  acid 
with  UNO.,.  Colourless  prisms.  V.  e.  sol.  water, 
V.  sol.  alcohol,  si.  sol.  ether.  Its  Ca  salt  is 
sparingly  soluble  (Kiliani,  B.  18,  251G). 

Tri  -  oxy- glutaric  acid  CjH,0,.  [127°]. 
Formed  from  arabinose  or  sorbin  by  oxidation 
with  HNO3  (S.G.  1-2)  (Kiliani,  B.  21,  3000, 
3270). — K  .A"  :  monoclinic  plates. 

OXYGUANIDINE.  Obtained  by  boiling 
cyanamido  with  alcoholic  hydroxylamine  hydro- 
chloride (Pra»torius  a.  Seidler,  J.pr.  [2]  19,  399). 
— (CiST,H-0),,H,.PtCl, :  ruby-red  prisms. 

OXY-H.ffiMOGLOBIN  v.  H.e.moglorin. 

OXYHALOID  COMPOUNDS.  Compounds  of 
F,  CI,  Br,  or  I,  with  0  and  another  element. 
Oxyhaloid  compounds  of  non-metals  are  often 
formed  by  reacting  with  PCI-,,  PBr^,  or  PI,  on 
oxyacids,  e.g.  SO..CL,  from  SO_,(OH).. ;  they  are 
also  produced  sometimes  by  beating  together  an 
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oxide  and  chloride,  e.g.  BOCl  by  heating  B.^Oj 
■with  BCI3 ;  sometimes  the  halogen  is  directly 
combined  with  an  oxide,  e.g.  COOL  and  NOCl 
by  combining  CO  and  NO  with  Cl,"and  BOCI3 
by  heating  CI  with  B2O3  mixed  with  C.  Metallic 
oxyhaloid  compounds  are  formed  by  decomposing 
the  haloid  compounds  of  the  metals  by  water  or 
steam ;  by  heating  together  oxides  and  haloid 
compounds  ;  and  in  some  cases  by  the  incom- 
plete ppn.  of  haloid  compounds  in  solution  by 
alkali.  Non-metallic  oxyhaloid  compounds  are 
decomposed  by  water  to  haloid  acids  and  other 
oxides  or  oxyacids  of  the  non-metal  present. 
Some  metallic  oxyhaloid  compounds  are  also 
decomposed  by  hot  water  to  haloid  acids  and 
metallic  oxides ;  in  this  respect  the  oxytluorides 
are  the  most  stable,  and  the  oxyiodides,  as  a 
class,  are  more  stable  than  the  oxybromides  and 
oxychlorides.  The  oxyhaloid  compounds  of  H 
are  acids.  All  elements  form  one  or  more  oxy- 
haloid compounds.  A  metal  which  readily  forms 
many  oxyhaloid  compounds  generally  forms  one 
or  more  oxides  with  acidic  reactions,  and  is 
otherwise  more  or  less  non-metallic  in  its  chemi- 
cal properties.  M.  M.  P.  M. 

DI-OXY-HENDECOIC  ACID  C,,H,„(0H).,02. 
[85°].  Formed  by  the  oxidation,  in  alkaline 
solution,  of  hendecenoic  acid  derived  from 
castor  oil  (Hazura  a.  Griissner,  M.  9,  952). 
Needles,  sol.  hot  water. 

OXY-HENICOSOIC  ACID 
C,<,H3«(CH,0H)(C0JI).  [103-5°].  Occurs  in  the 
soda  soap  from  carnaiiba  wax  {q.  v.).  Crystalline 
powder  (from  petroleum),  si.  sol.  alcohol,  m.  sol. 
isobutyl  alcohol  (whence  it  separates  as  a  jelly) 
(Starcke,  A.  223,  310).  As  its  alcoholic  solution 
is  not  ppd.  by  acetate  of  Mg,  Cu,  or  Pb,  it  is 
CH 

possibly  a  lactone  C,3H3sj<^  ^q-^O.  Heat3d 

with  soda  lime  it  splits  off  H.,,  forming  a  di- 
basic acid  C,,,Hj,(CO,H).,  [90°].  ' 

PENTA-OXY-HEPTANE.  The  oily  anhy- 
dride C,H|,(0H)30  is  formed  by  the  action  of 
HOCl  followed  by  KOU  on  di-allyl-carbinol 
(Reformatsky,  /.  E.  21,  295).  The  acetyl  deri- 
vative C,H,,(OAc),  (169-5°)  S.G.  2  -919  is  de- 
scribed by  Saytzeff  (A.  185,  129). 

OXY-HEPTANE  PHOSPHONIC  ACID 
C,H„PO^  i.e.  C,H,3.CH(0H).P0(0H),.  [185°]. 
Formed  from  cenanthol  and  PCI,  followed  by 
water  (Fossek,  M.  7,  27).    Monoclinic  tables: 
a:6:c  =  l-844:l:l-957  ;  /3  =  74°.— CaA". 

The  compound  (C,H,3.CH(0H)),P0.0H  [160°] 
is  formed  by  heating  cenanthol  with  hypophos- 
phorous  acid  (Ville,  C.  R.  109,  72).  It  yields 
the  salts  BaA'.,3aq,  PbA'.,3aq,  KA' 4aq,  and 
(C,H,3CH(0Ac)).>0,H  [94°]'. 

OXY-HEPTENoic  ACID 
CHMe(0H).CH(C3HJ.C0,H.        Formed  from 
allyl-acetoacetic   ether  and  sodium-amalgam 
(Zeidler,  A.   187,  45).    Syrup,  miscible  with 
water.— BaA'2.—Zn(0H)A'. 

Oxy-heptenoic  acid.  Nitrile 
CHEt:CMe.CH(OH).CN.  Formed  from  methyl- 
ethyl-acrolein  and  HCy  (-Johanny,  M.  11,  401). 
Converted  by  hydrochloric  acid  into  the  amide 
CHEt:CMe.CH(OH).CONHj  [101°].  The  nitrile 
yields  an  oily  acetyl  derivative  (114°  at  22  mm.), 
V.  sol.  ether. 

Oxy-heptenoic  lactone  v.  Mesitonic  Acid. 


OXYHEPTIC  ACID  C,H,„03iaq?  [185°].  A 
product  of  the  action  of  bromine,  followed  by 
alcoholic  potash  on  isobutyl-acetoacetic  ether 
(Demarpay,  C.  R.  86,  1135).  Pearly  scales 
(from  water).    Yields  C,H„0(OEt)..NK,?  [87°]. 

a-OXY-HEPTOIC      ACID      C,K,fi,  i.e. 
Pr.CH„.CH.,.CH(OH).CO.^.    [60°]  (Helms,  B.  8, 
1167) ;  [65°]  (Ley,  J.  R.  9,  141).    Formed  by 
heating  aqueous  potassium  bromo-heptoate  at  ii 
140°.    Prisms.— MeA'.  [160°-165°]. 

Amide  [147°].    Hexagonal  tables.  ' 

o-Oxy-heptoic  acid  C,H„.CH(OH).CO,H.  1] 
[00-5°].  Formed  from  its  ether,  EtA'  (20.3'°),  ! 
which  is  produced,  as  weU  as  the  ethyl  deri-  1 
vative  thereof  C5H,,CH(0Et).C0._^:t  (c.  224°)  by  ; 
the  action  on  oxalic  ether  of  zinc  and  isoamyl  ] 
iodide  at  100°,  followed  by  water  (Frankland  a.  i 
Duppa,  Pr.  14,  191).    Scales.— BaA'^.-CuA'^. 

/3-Oxy-heptoic  acid 
CHMe,.CH(OH).CMe,.CO,,H.   [112°].    The  chief  i 
product  of  the  action  of  sodium  on  isobutyric  i 
ether  (Hantzsch,  A.  249,  60).     Silky  needles,  i 
m.  sol.  water,  volatile  with  steam. — BaA'.2  4iaq.  1 

Ethyl  derivative  of  the  ethyl  ether  \ 
5r.CH(0Et).CMe,.C0.,Et.    (181°  cor.).  Oil. 

;8-0xy-heptoic  acid  CHMe(OH).CMe.EtCO,,H.  j 
Formed  by  reducing  CHj.CO.CMeEt.CO^Et  with  / 
sodium-amalgam  (Saur,  4. 188,  266).  Syrup,  v,  1 
e.  sol.  water.— CuCjHijOj. — AgCjHjjOa  :  plates,  1 
m.  sol.  hot  water. 

)3-Oxy-heptoic  acid  CMePr(OH).CH,.CO,H.  : 
Formed  by  oxidising  CMePr(0H).C,H3  with  I 
KMnOj  (Semljanitzin,  pr.  [2]  23,  267).  Syrup.  } 
— CaA'„  (at  100°).— BaA'j.— AgA' :  prisms. 

)3-Oxy-heptoic  acid  CEt.,(0H).CH,,.C02H.  i 
[39°].  Formed  by  oxidisingCEt.,(OH).C3H5  with  1 
KMnO,  (Schirokoff,  /.  pr.  [2]  *23,  201).  Thin  I 
needles.  —  Li  A'  aq.  —  CaA'.,aq.  —  BaA'.,  2aq.  —  | 
PbA',2aq.    S.  6  at  19°.— CuA'.Saq.— AgA'. 

7-Oxy-heptoic  acid 
CHPr(OH).CH,.CH,.CO,H.      Syrup.— BaA'^.—  i 
AgA' :  curdy  pp. 

Laciojie  Pr.CH<;™^-^^-=>.     (235°  i.V.).  1 

Formed  by  the  action  of  HI  and  P  on  the  hexa-  1 
oxy-heptoic  acid  obtained  from  dextrose  (Kiliani, 
B.  18,  3066;  19,  1128).    Obtained  also  from  i 

propyl-paraconic  acid  Pr.CH<[^Q^^^Q''^^^CH2  I 

by     distilling,     converting     the     resulting  i 
CHPr:CH.CH2.C0.,H  into  7-bromo-heptoic  acid, 
and  boiling  this  w'ith  water  (Fittig,  B.  20, 3180 ;  I 
A.  255,  76). 

An  isomeric  lactone  (220°  cor.)  is  obtained  ( 
in  like  manner  from  levulose.  | 

7-Oxy-isoheptoic  acid 
CHPr(OH).CH2.CH2.CO^.     Very    unstable.—  ( 
BaA'j.— AgA'. 

iac^owe  CjH.^O.,-  (225°  uncor.).  S.  3  in  the  t 
cold.  Formed  from  7-bromo-isoheptoic  acid  and    1  il 
also  by  distilling  isopropyl-paraconic  acid  (Fittig    i  I 
a.  Zanner,  A.  255,  94).    Liquid,  volatile  with 
steam. 

7-Oxy-heptoic  acid. — BaA'j. — AgA'. 

Lactone  C,H,,,0,-  [11°]-  (220°  i.V.).  S.  '  ! 
8-3  at  0°.  Formed  from  tetracrylic  acid  and  ! 
cold  HBrAq  (Fittig  a.  Krafft,  A.  208,  86).  Liquid.  1 

7-Oxy-heptoic  acid.  Lactone 

CHMe<Q^-^Q®''  [52°].  (86°  at  15  mm.).  J 
Formed  by  reducing  (8-acetyl-valeric  acid  with   ;  i 
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Bodium-amalgam  (Ansehiitz, /I.  247, 107).  Large 
crystals. 

7-Oxy-heptoin  acid 
CH3.CH(0H).CH,.CHEt.C0,,H.  Formed  by  re- 
ducing /3-acetyl-valeric  acid  with  sodium-amal- 
gam (Young,  0.  J.  43,  173  ;  A.  216,  38).  The 
free  acid  changes  quickly,  especially  on  boiling, 
to  the  lactone. — BaA'^. — AgA' :  curdy  pp. 

Lactone  CH,.CH<^q^''-^™*.  (219-5° 

i.V.).  S.G.  15-992.  Liquid,  "m.  sol.  water.  A 
solution  saturated  at  0°  becomes  turbid  at  17° 
and  clear  again  at  95°. 

Hexa-oxy-heptoic  acids  are  formed  from 
levuloso,  dextrose,  and  galactose  by  successive 
treatment  with  HCy  and  alkalis  (Kiliani,  B.  18, 
30G6;  19,767;  22,521).  The  free  acids  change 
to  lactones  C,H,._,0,.  The  hexa-oxy-heptoic  acid 
from  galactose  crystallises  in  needles  [145°]  and 
forms  the  salt  KA'  ',aq. 

DI-OXY-HEPTYLENE  C-H,„(OH),,.  [89-5°]. 
(195-6°  cor.).  V.D.  G3-6.  A  product  of  the  dis- 
tillation of  resin  (Morris,  C.  J.  41,  169).  White 
mass.    Forms  a  hydrate  C.H,,0,.  aq  [c.  106°]. 

Accti/l  derivative  C.'h,.,(OAc)...  [69°]. 

TETRA  -  OXY  -TETRA  -  HEPTYL-PHOSPHO- 
NIUM  IODIDE  (C,H,,.CH(OH)),ri.  [122°]. 
Formed  from  PHJ  and  heptoic  aldehyde  (De 
Girard,  A.  Ch.  [()]  2.  40).  Laminio. 

OXY-HEPTYL-PYROTARTARIC  acid  Lac- 
timic  acid  C,.jH._,„0,,.  Mclhylhcxi/ljiaraconic  acid. 
[107°].  Formed  from  ajnanthol,  pyrotartaric  acid, 
and  Ac,0  (Riechelmann,  A.  255,  132).  Plates, 
V.  sol.  ether.— BaA'._,  3aq.—  CaA'.aq. — AgA': 
needles  (from  water). 

/3-0XY-HEPTYL-SUCCINICACIDC„H.,„O,i.c. 
C„H,.,.CI1(0H).CH(C0,H).CH,,C0,H.  Hexifa- 
malic  acid.  The  salts  are  got  by  boiling  the 
lactonic  acid  with  bases.— CaA"  (at  100°).— 
BaA"  (at  130°).— Ag,A". 

Lactonic  acid 

C,H„.CH<g^<j^°2^)>Cn,.    ncxyl  paraconic 

acid.  [89°].  Formed  from  o-nanthol,  Ac.,0, 
and  barium  succinate  at  120°  (Schneegans,  A. 
227,  85).  Needles,  si.  sol.  water. — CaA'./2aq. — 
AgA'  ;  flocculent  pp. 

DI-OXY-HEXADECANE  C„.H,,(OH).,. 
Formed  from  C,„H.,„Br,  and  AgOAc  followed  by 
KOH  (Krafft  a.  Grosjean,  B.  23,  2352). 

Di -ac c t y  I  derivativ eC,Ji.^^(OAc).,.  [56°]. 

DI-OXY-HEXANE  C,H,,0,,  i.e'. 
CHMo(OH).CH.,.CH,.CHMe(OH).  (220°  i.V.). 
S.G.  2  -976;  =^^"-961."  C.E.  (0°^24°)  -OOOIil  (Soro- 
kin,  J.pr.  [2]  23,  18).  Formed  from  diallyl  by 
successive  treatment  with  HI,  AgO.\c,  and  KOH 
(Wurtz,  A.  Ch.  [4]  3,  162).    Liquid,  sol.  water. 

Mono-acctyl  derivative  (210°). 

Di-acctyldcrivativc  C,;H,„(OAc)...  (225°) . 

Di-oxy-hexane  (207-).  S.G.'ii  -9669.  Ob- 
tained from  hexylene  derived  from  mannite 
(Wurtz;  Hecht,  B.  11,  1154).  The  correspond- 
ing oxide,  C„H,.,0  (110°),  is  formed  from 
CjH,.,OCl  and  KOH  (Eltekoff,  J.  R.  1882,  355). 

T>i-acetyl  derivative  (215°-220°).  S.G. 
2  1-014. 

Di-oxy-hexane 
CH,.CH(OH).CH.,.CH.,.CH..Cn..(OH).  ncxylcne 
S-glycol.   (235°  at  710  mm.).    S.G.  at  0°  =  -9809. 
Prepared  by  reduction  of  aceto-butyl  alcohol 
CII,.CO.CH,.CH,.CH,.CH,.OH     with  sodium- 


amalgam  (Lipp,  B.  IB,  3282).  Thick  colourless 
fluid  of  slight  smell  and  bitter  taste.  V.  sol. 
water  and  alcohol,  more  sparingly  in  anhydrous 
ether.  By  heating  with  HCl  it  is  converted  into 
hexylene-5-chlorhydrin,  and  by  prolonged  action 
into  hexylene-di-chloride.  By  heating  with 
H,SO,  (65  p.c.)  it  splits  ofi  H^O,  forming  hexyl- 
ene-5-oxide. 

Di-oxy-hexane  CHMc(OH).CHPr(OH). 
[c.0°].  (207°).  Formed  from  aldehyde,  iso- 
butyrie  aldehyde,  and  alcoholic  potash  (Fossek, 
M".  5,  119;  Swoboda,  ilf.  11,  389).  Thick  liquid, 
sol.  water.  Dilute  H„SO,  forms,  on  heating, 
(/3)-pinacolin  C,,H,,0,  (210°). 

Isomeride  v.  Pinacone. 

Tri-oxy-hexane  C,  H,  ,0.,  i.e. 
CH,(OH).CH(OH).CH.,.CMe„(OII).  Hcxyl-gly. 
cerin.    (190°  at  50  mm.).    S.G.  2  1-0930. 

Formation. — 1.  By  addition  of  bromine  to 
CMe.,(OH).CH,..CH:CH,  and  decomposition  of 
the  product  wi"th  baryta  (Orloff,  Bl.  [2]  47,  167). 
2.  From  di-methyl  allyl-carbinol  by  successive 
treatment  with  HOCl  and  aqueous  KOH,  or  with 
Br  and  baryta  (Orloff,  Bl.  [2]  45,  253  ;  A.  233, 
351;  Reformatsky,  J.pr.  [2]  31,  318;  40,  398). 

Properties. — Syruis,  sol.  water  and  alcohol, 
insol.  ether. 

Tri-acetyl  derivative.  Oil. 

Tri-oxy-hexane 
CH,,(OH).CH(0H).CH.,.CH,„CHMe(0n).  (181° 
at  10  mm.).    S.G.  J  1-1012.   Formed  by  heating 
its  tri-acetyl  derivative  with  PbO.    Liquid,  sol. 
water. 

Tri-acetyl  derivative  C,H|,(OAc).,.  (o, 
283°).  S.G.  5  1-109.  C.E.  -000873.  Formed  by 
heating  methyl-butenyl-carbinol  (from  allyl- 
aeetone)  with  Ac.,0  (Markownikoff  a.  Kabloukoff, 
Bl.  [2J  34,  347  ;  37,  346  ;  43,  111).  Heavy  oil. 
Yields  an  oxide  C^H„0,  (178°). 

Tri-oxy-hexane 
CHEt(0H).CMe(0H).CH,,0H.     (170°-176°  at 
53  mm.).    Formed  by  boiling  the  dibromide  of 
methyl-ethyl-allyl-carbinol  with  water  (Lieben 
a.  Zeisel,  M.  4,  41).  Liquid. 

Tri-acetyl  derivative  (c.  270°),  Oil. 

Tetra-oxy-hexane  C.-HuO,.  [95°].  Formed 
by  oxidising  diallyl  with  KJInO^  (Wagner,  Ji. 
21,  3343).  Plates,  v.  sol.  water,  m.  sol.  cold 
alcohol,  insol.  ether. 

OXY-HEXANE  DISULPHONIC  ACID 
C„H,.,O(S0,H)„.  Formed  from  methyl-ethyl- 
ae'rolein  and  S^O.  at  80°  (Ludwig,  M.  9,  667).— 
BaA"2aq  converted  by  sodium-amalgam  in 
presence  of  acids  to  hygroscopic  sodium  oxy- 
hexane  sulphonate  C,H|.,0(SO.,Na). 

OXY-HEXENOIC  ACID  C„H,„0,.  A  product 
of  the  action  of  boiling  water  on  the  dibromide 
of  hydrosorbic  acid  (Fittig,  A.  200,  57).  Liquid. 
— Cayl'.,  I'aq  :  plates. 

OXY-HEXIC  ACID  C„H,0,  iaq  or  C;H,„0,. 
[174°].  Formed  from  propyl-acetoacetic  ether 
by  successive  treatment  with  Br  and  alcoholic 
potash  (Uemari/ay,  C.  R.  88,  289).  Small  pearly 
plates,  v.  e.  sol.  hot  water.  Is  perhaps  identical 
with  terebic  acid  (Gorboff,  J.  R.  1887,605).  Be- 
duced  by  Zn  and  H.,SO,,  to  C.H,..0,  (?)  [93°]. 
Yields  an  ami(l(!  C„H.,iO,(NH..),  (?)  [215°]  and  an 
amic  ether  C,„I [,,,N0,  (?)  [79°]. 

Iso-oxy-hexic  acid.  [187°].  Formed  in  like 
manner  from  isopropyl-aeetoacetic  ether  (D.). 
Reduced  by  Zn  and  H.,SO,  to  C,H„0,  (?)  [113°]. 
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Yields  C„H.,,0,(NH„),(?)  [240°]  and  another 
amide  C,H,d(NH,_,)(6Et),  (?)  [95°]. 

DI-OXY-HEXINENE  v.  Di-oxy-hexylene. 

a-OXY-HEXOIC  ACID  C„H,„03  i.e. 
CH,Pr.CH(OH).CO.,H.  Leucic  acid.  Mol.  w. 
132.  [73°].  Formed  by  the  action  of  nitrous 
acid  on  leucine  (Strecker,  ^l.CS,  55;  Thudichum, 
C.  J.  14,  307  ;  Waage,  A.  118,  297).  Needles,  v, 
sol.  water,  alcohol,  and  ether.— BaA', :  silky 
laminfB  (from  hot  alcohol). — CaA'.,.— CoA'.,. — 
CuA'„.— ZnA'2  aq.  S.  -33  at  1G°  ;  -5  at  100°.— 
ZnA'2  2aq  (Korner,  G.  13,  356).— AgA':  crystal- 
line pp. 

An  isomeric  or  identical  oxy-hexoic  acid 
[62°]  isformed  by  the  action  of  Na^CO,,  on  bromo- 
hexoic  acid  got  from  fermentation  hexoio  acid 
(Jelisafoff,  J.  B.  12,  367  ;  Bn.  1,  523).  It  yields 
the  salts  CaA'„,  BaA'.„  MgA'2  2aq,  ZnA'.,2aq  (S. 
•14  at  16°  ;  •21  at  100°),  CuA',,  and  AgA'.  It 
forms  a  crystalline  amide  [142^]. 

o-Oxy-hexoic  acid  CEt,(OH).CO.,H.  [80°]. 
S.  35  at  17-5°.  Formed  from  its  ether  which  is 
got  from  oxalic  ether  by  the  action  of  ZnEt.^  fol- 
lowed by  water  (Frankland,  Pr.  12,  396  ;  Frank- 
land  a.  Duppa,  Pr.  13, 140  ;  ^.  135, 26 ;  Geuther, 
Z.  1867,  705;-Fittig,  A.  200,  21).  Triclinic 
crystals,  v.  sol.  water,  alcohol,  and  ether.  Yields 
di-ethyl  ketone  on  oxidation. — NH|A'.  -BaA'.,. — • 
BaA'^Saq.— ZnA',.  S.  -33  at  16°.—  CuA'.— 
AgA'aq:  needles. 

Methyl  ether  MeA.'.  (105°).  S.G.  ^^-987. 

Ethyl  ether  EtA'.  (175°).  V.D.  5-24 
(calc.  5-53).  S.G.'^-961.  OiL  Formed  from 
COCl.CO,Et  and  ZnEt.,  (Henry,  B.  5,  949). 

Isoamyl  ether  (225°).    S.G.  i^-933. 

Nitrite  CEt.,(OH).CN.  Formed  from  COEt., 
and  HCy  (Tiemann  a.  Friedliinder,  B.  14,  1974)1 
Oil. 

a-Oxy-hexoic  acid  CH,,Pr.CH(OH).CO,II. 
[56°].  Got  by  saponification  of  its  nitrile,  which 
is  formed  from  isovaleric  aldehyde  and  HCy 
(Erlenmeyer  a.  Sigel,  B.  7,  1109  ;  Ley,  B.  10, 
231).  Formed  also  by  heating  isobutyl-tartronic 
acid  at  180°  (Guthzeit,  A.  209,  239).  Plates. 
— ZnA'2  2aq.    S. -12  at  16°. 

Nitrile.    Oil,  lighter  than  water. 

;8-0xy-hexoic  acid  CHMe(OH).CHEt.CO,H. 
Formed  fromethyl-acetoacetic  ether  and  sodium- 
amalgam  (Waldschmidt,  A.  188,  240).  Syrup. — 
NaA'.— CuA',. — AgA':  plates. 

ct-Oxy-hexoic  acid  CMe3.CH(0H).C0.,H. 
.[88°].  Formed  by  reducing  tri-methyl-pyruvic 
acid  with  sodium-amalgam  (Gliicksmann,  M. 
10,  780).    Monoclinic  crystals. — AgA'. 

j3-Oxy-hexoic  acid  CHEt(OH).CHMe.CO.,H. 
Formed  by  reducing  propionyl-propionic  acid 
.(Hantzsch  a.  Wohlbriick,  B.  20,  1320).— NaA'. 

7-Oxy-7;-hexoic  acid 
.CHEt(OH).CH,.CH,.CO,H.  The  salts  are  formed 
by  the  action  of  bases  on  the  lactone.    The  free 
acid  quickly  changes  to  lactone.— CaA'.,.— BaA,. 
-AgA'. 

Lactone    G.H^.O^    i.e.  CHEt<Q^^^-. 

(220°).  Formation.^1.  By  boiling  with  water 
the  bromo-hexoic  acid  formed  by  the  union  of 
hydrosorbic  acid  with  HBr  (Fittig,  B.  13,  955 ; 
A.  208,  67).— 2.  By  heating  glutaconic  acid  with 
HI  and  P  (Kiliani  a.  Kleeman,  B.  17,  1300).  — 
3.  By  reduction   of   metasacchariu    with  HI 


(Kiliani,  B.  18,  642).— 4.  By  warming  hydrosor- 
bic acid  with  dilute  (l:l)H,SOj  (Fittig,  A.  256, 
134). 

Properties. — Liquid,  m.  sol.  water.  Volatile 
with  steam.  Its  aqueous  solution  becomes  tur- 
bid when  heated  to  40°,  but  clear  again  at  80°. 
K.^CO^  separates  it  from  the  solution.  HI  and 
P  reduce  it  to  ?j-hexoic  acid. 

Amide  CHEt(OH).CH.,.CH.,.CONH.,.  [74°]. 
Formed  by  heating  the  lactone  with  alcoholic 
NH3  at  100°.  Prisms,  v.e.  sol.  water  and  alcohol, 
si.  sol.  ether. 

7-Oxy-isohexoic  acid 
CMe.,(OH).CH.,.GH„.CO.,H.    Crystalline,  but  very 
unstable.— BaA',,  (at  10'0°).— AgA'. 

Lactone  C,H,„0.,.  (207°  i.  V.).  Formed 
from  terebic  acid  by  distillation,  by  successive 
treatment  with  HBr  and  water,  or  by  boiling 
with  dilute  H.SO^  (Fittig  a.  Bredt,  A.  200,  58, 
259  ;  Geisler,'  A.  208,  43  ;  Erdmann,  A.  223, 
181).  Formed  also  by  oxidising  isohexoic  acid 
with  KMnO^  (Bredt,  A.  208,  59).  Liquid,  v.  sol. 
water.  Neutral  in  reaction.  Its  aqueous  solu- 
tion becomes  turbid  at  35°,  clear  again  at  80°. 
Yields  on  oxidation  with  HNO^  the  acid  CgHsO, 
[68°],  whence  CaC„H„0, 7aq  and  AgO,H,0,. 
Boiling  NaOEt  forms  an  anhydride  C,„H,80j 
[106°],  whence  HClAq  forms  C|,H,„0.,  (209°). 

7-Oxy-hexoicacidCH,,(OH).CH,.CHEt.CO.,H. 
Formed  from  CH3.C0.CEt(CH2.CH,0H).C0.,Et 
by  boiling  with  baryta- water  (Chanlarofl,  A.  226, 
335).  Thick  liquid,  changing  to  the  lactone  on 
boiling  its  solution.  Ba(C^H||0.,), :  crystals  (from 
alcohol). — CaA'j. — AgA' ;  needles  (from  water). 

Lactone  CH,,<;^^^q^*^  .    (215°).  S.G. 

1-035.    Liquid,  m.  sol.  cold  water. 

7-Oxy-hexoic  acid 
CHMe(0H).CH2.CHMe.C0.,H.  Formed  by  re- 
duction with  sodium-amalgam  from  ;8-acetyl- 
isobutyric  acid  derived  from  a-bromo-propionia 
ether  and  sodium  acetoacetic  ether  (Fittig  a. 
Gottstein,  A.  216,  30).  Formed  also  by  reducing 
saccharin  or  isosaccharin  with  HI  and  P  (Lie- 
bermann  a.  Scheibler,  B.  16,  1821 ;  Kiliani,  B. 
18,  635).^BaA'„. 

Lactone.  (206°),  Liquid,  sol.  20-25 
volumes  of  water.  An  isomeric  anhydride 
[137°]  is  also  formed  by  reducing  isosaccharin. 

7-Oxy-hexoic  acid 
CHMe(OH).CHMe.CH.,.CO,H.    Formed  by  re- 
ducing  0-acetyl-?i-butyric  acid  (Gottstein,  A, 
216,  36).    Yields  a  lactone  (210°). 

S-Oxy-hexoic  acid 
CHMe(OH).CH,,.CH.,.CH.,.CO.,H.  Obtained  by 
reducing  7-acetyl-;t-butyric  acid  with  sodium- 
amalgam  at  30°  (Fittig  a.  Wolff,  A.  216,  133). 
When  boiled  with  water  it  is  partly  converted 
into  the  lactone.  When  the  lactone  is  boiled 
with  water  it  is  partly  converted  into  the  acid. 
Equilibrium  occurs  with  65  p.c.  lactone  and 
35  p.c.  acid. — AgA'. 

Lactone.  [19°].  (c.  231°  i.  V.).  Colour- 
less liquid,  solidifying  below  0°.  Miscible 
with  water  but  separated  by  K..CO.,. 

Oxy-hexoic  acid  C,,H,.,6.,.  '[108°].  Formed 
by  oxidising  oil  of  millet  with  KMnOj  (Kassner, 
Ar.  Ph.  [3]  25,  1081).  Plates,  v.  sol.  water. 
Yields  an  acetyl  derivative  [71°]. 

Di-oxy-hexoic  acid.  [141°].  Formed  from 
ethyl-crotonic  acid  by  successive  treatment  with 
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bromine  and  with  water  at  100^  (I'lttig  a.  Howe, 

A.  200,  S'J).  Trimetric  prisms,  adr.c  = -Wi-.l:  -33. 
V.  sol.  water  and  alcohol. — CuA'^  3.|aq  ;  bright- 
blue  needles. 

Di-oxy-hexoic  acid 
CHMe(OH).CEt(OH).CO,H.    [9G°].    Formed  by 
oxidising  ethyl-crotouic  acid  with  KMnO^  (Fittig, 

B.  21,  920). 
Di-oxy-hexoic  acid 

CHEt(OH).CMe(OPI).CO,H.  [162°  cor.].  Formed 
by  oxidation  of  methyl-ethyl-acrolein  (Lieben  a. 
Zeisel,  MA,  65).  Needles  or  prisms.— CaA'jSaq: 
crystalline  mass. 

Hexa-oxy-hexoic  acid  C|.H,,^0,.  Arahinosc- 
carhoxylic  acid.  Formed  from  arabinose  by 
the  action  of  aqueous  HCy,  followed  by  saponi- 
fication (Kiliani,  B.  29,  3033  ;  20,  339).  When 
liberated  from  its  salts  it  immediately  forms  the 
lactone. — CaA'._, :  amorphous. 

Amide.    Minute  needles. 

Lactone  C,H,oO,i.  [145°-150°].  [o]d  = 
—  54-8.  Needles  or  prisms.  Yields  metasac- 
charic  acid  dilactone  C„H|;0|j  on  oxidation  by 
HNO3  and  ?i-hexoic  acid  on  reduction  by  HI 
and  P. 

DI-OXY-HEXYLENE  C,H,„0,.  Hexinene 
glycol.  (218^-225°).  Formed  from  epichlor- 
hydrin  and  Na  (Hiibner  a.  Miller,  A.  159,  1815). 
Is  perhaps  di-oxy-hexinene  (Claus,  B.  10,  550). 

OXY-HIPPUklC  ACID  C„H„NO,  i.e. 
C„H,,(OH).CO.NH.CH..CO,H.    Formed  from  vi- 
ainido-hippurie  acid  by  thediazo-reaction  (Griess, 
B.  1,  190;  Conrad,  J.  jyr.  [2]  15,  259).  Needles, 
V.  sol.  hot  water. 

OXY-HVDRASTININE  v.  Hydrastine. 

OXYHYDROANTHRANOL  v.  Oxyantiiranol 

nVDllIIiK. 

TRI-OXY-HYDROBENZAMIDE  v.  Oxy-ben- 

ZOIC  ALDHHYDH. 

OXYHYDROBENZOIC  ACID  C^H^-  [275° 
cor.].  Formed  from  oxy-uvitio  acid  and  aqueous 
KMnOj  (Oppcnheim  a.  Emmerling,  B.  9,  327). 
Needles.  Yields  benzoic  acid  by  potash-fusion. 
— CaA'.,  3aq. — AgA' :  v.  si.  sol.  water. 

OXY-HYDRO-COUMARILIC  ACID  v.  Couma- 

EILIC  ACID. 

OXY-HYDRONAPHTHOQUINONE  v.  Hydro- 

JUOIjONH. 

OXY-HYDROQUINOLINE  v.  Oxy-quinoline 

UYIiRlDK. 

OXY-HYDROaUINONE  v.  Tri-oxy-benzene. 
OXY-DIHYDROQUINOXALINES    v.  Oxy- 

QUINOXALINE  liIIlYJ)iai)E. 

OXYHYPOGJEIC  ACID  C^HjA-  [34°]. 
Forined  from  di-biomo  palmitic  acid  and  Ag..O 
(Schroder,  A.  143,  3(;).    White  mass. 

OXY-DIIMIDODIAMIDOIASTIN  v.  Isatin. 

OXY-IMIDO-METHYL-PYRIMIDINE  DI- 

HYDRIDE  C(NH)<^^'2-^^^'''^CII.  Imido- 

vtrtlnjl-uracil.  [270°].  Formed  from  guan- 
iiline.  alcohol,  and  acetoacetic  ether  (Jaeger,  A. 
21)2,  365).  Prisms,  v.  sol.  hot  water.  Yields  a 
dibromide  [100^.  Mel  forms  C^H^MeN^O  [312°], 
whence  B',.HI  [212°],  B'HClaq,  and  B'.,H.,SO^ 
[270°]. 

Salts.— P'HCl.  [295°].— B'H.SO^.  [180°]. 
— B'HNO,:  needles. 

Oxy-imido-di-methyl-pyrimidine  dihydride 

C(NH)<;^g^Q®^CMe.       [320°].  Formed 


from  guanidino  and  methyl-acetoacetic  ether. 
—  B'JL.SO,.    [2(;;V'|.    li'HNO,.    |'ill0'|.  Plates. 

OX'Y-IMIDO-PHENYL-PYRIMIDINE  DI- 
HYDRIDE C(NH)<™;^J^^^CH.  Iviido. 

phcmjl-uracil.    [294°].  Formed  from  guanidine 
and  benzoyl-acetic  ether  (Jaeger,  A.  262,  372). 
Amorphous  powder,  insol.  water  and  alcohol. 
OXY-IMIDO-DIPHENYL  SULPHIDE 

NH<^|-,''jj'^Qjjj^S.      Formed     from  oxydi- 

phenylamine  by  heating  with  S  (Bernthsen,  A. 
230,  182).  Colourless  mass,  v.  sol.  alcohol  and 
ether.     FeCl^    forms    a    chocolate    pp.  of 

N<^^"^'^S,  insol.  water. 

DI-OXY-IMIDO-DIPHENYL  SULPHIDE 

NH<;;^^'^g''|^^|^S.      Formed    by  reducing 

thionol    N<q"2'^^^^>S  which  is  itself  got 

by  the  action  of  cone.  H^SO^  on  imido-diphenyl 
sulphide  (Bernthsen,  ^.'230,  188).  Colourless 
needles,  v.  si.  sol.  water.  Yields  a  tri-acetyl 
derivative  [150°]. 

DI-OXY-IMIDO-PYRIDINE  DIHYDRIDE  v. 
Di-oxy-ajiido-pyridine. 

DI-OXY-DI-IMIDO-QUINONE 
C„(NH),(OH),0,.     Formed  by  oxidising  tetra- 
oxy-di-amido-benzcne  by  FeCl^  (Nietzki,  B.  16, 
2094  ;  18,  503).    Plates,  v.  si.  sol.  alcohol. 

OXY-INDAZOLE  C,H,(OH)N,.  [215°-206°](?). 
Formed  by  boiling  diazo-indazole  with  water 
(Witt,  Noelting,  a.  Grandmougin,  B.  23,  3642). 
Needles,  si.  sol.  cold  water. 

OXY -INDOLE  V.  Oxindole. 

(a)-OXY.INDONAPHTHENE    C,H„0  i.e. 

^-^^^CH  y^^"^--  {'^yilydrindonc.  [40°].  (244°), 
Formed  by  heating  o-cyano-benzyl-acetic  ether 
with  cone.  HClAq  (Gabriel  a.  Hausmann,  B.  22, 
2018).  Colourless  tables.  Cone.  HClAq  at  100° 
forms  (C„H,),„  not  melted  at  280°. 

Oxim  C,,H,(NOH).  [146°].  White  needles 
(from  alcohol),  sol.  alkalis. 

Phenyl-hydrazide  C,,H„(N.^HPh).  [c. 
120°].  White  prisms,  converted  by  cone.  HClAq 
into  C„H„N  [235°]. 

References. — Di-bromo-  and  cniiORO-Di-  oxy- 

INDONArHTIIENE. 

OXY-ITACONIC  ACID  C^H.O;,.  Formed  by 
boiling  aconic  acid  with  baryta-water  (Meilly, 
A.  171,  153).  Oil.— BaA"  (at  160°).— Ag.A"  : 
liocculcnt  pp. 

OXY-JUGLONE  v.  Jhglone. 

OXY-LEPIDINE  v.  Oxy-methyl-qdinoline. 

OXY-LEUCOTIN  v.  Cotoin. 

OXY-LUTIDINE  v.  Oxy-pi-methyl-pyridine. 

OXY-MALONIC  ACID  v.  Tartronic  acip. 

OXY-MARGARIC  ACID  C,,H,,0,.  [80°]. 
Occurs  in  adipocore  (Ebert,  B.  8,  775).— AgA' : 
auioridious. 

OXY  -  TRIMELLITIC  ACID  C„H,0,  i.e. 
C,H,,(OH)(CO..H),  [5:4:2:1].  [c.  245°].  Formed 
by  fusing  sulpho-trimollitic  acid  with  potash 
(Jacobsen  a.  Meyer,  B.  16,  192).  Prisms  (con- 
taining 2aq).  With  HClAq  at  240°  it  yields  vi. 
oxy-benzoic  acid.-  BajA'".,  5aq  :  small  prisms. 
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OXY-TEIMESIC  ACID  C„H,0,  i.e. 
C,H„(OH){C02H)3  [2:5:3:1].  S.-5  at  10°.  Formed 
by  heating  [2:l]C5Hj(ONa)CO.,Na  in  a  current  of 
CO,  (Ost,  J.  pr.  [2]  14,  95  ;  15,  302 ;  17,  284), 
and  by  fusing  C,H.,(S02NHj)(CO,H)3  with  potash 
(Jacobsen,  A.  206,  204).  Nodules  (containing 
aq)  or  needles  (containing  2aq).  Decomposes  at 
180°.— Ca,A"'2  8aq.  -  Ca(H, A"')2.— Ba3A"'2  8aq.— 
Ag^A'"  3aq. 

Ethers  Et.JIA"'aq.  [148°].— Et,NaA"'aq. 
— EtjA'".  [84°].— Et,NaC,H,0, :  prisms,  insol. 
water. 

OXY-MESITENE    CAKBOXYLIC    ACID  v. 

ACETO-ACKTIC  ACID. 

eo-OXY-MESITYLENE  C„H3Me.,.CH,0H. 
(220°).    Heavy  oil  (Wispek,  B.  16,  1577). 

Acetyl  derivative  (230°).  S.G.  iS  1-09. 
Formed  from  m-bromo-mesitylene  and  KOAc. 

Isomeride  v.  Mesitol. 

Di-to-oxy-mesitylene  C„H.,Me(CH20H)^.  Mes- 
Uylcnic  gli/col.  (280°).  S.G.  ^  1-23.  S.  5. 
S.  (ether)  50.  Obtained  by  prolonged  boiling  of 
w-di-chloro-mesitylene  [41-5°]  with  water  and 
lead  carbonate  (Robinet  a.  Colson,  C.  R.  96, 
1863).    Liquid,  with  bitter  taste,  v.  sol.  alcohol. 

Di-acetyl  derivative  C.H3Me(CH^OAc)2. 
(244°  at  120  mm.).    S.G.  ^2  1-12.  Oil. 

Isomeride  v.  Tm-methyl-kesobcin. 

Tri-(u-oxy-mesitylene  C^H.jO.,  i.e. 
C,H3(CH,,0H).,.  Mcsiccrin.  Obtained  by  boil- 
ing tri-w-bromo-mesitylene  with  water  (40  pts.) 
and  lead  carbonate  (Colson,  A.  Ch.  [6]  6,  95). 
Syrup,  gradually  crystallising  in  a  desiccator. 
Sol.  alcohol,  insol.  chloroform  and  ether. 

o-OXY-MESITYLENIC  ACID  C,H,„03  i.e. 
C„H,Me,(OH)CO,H  [5:3:2:1].  [179°].  Formed 
by  potash-fusion  from  mesitylene  sulphonic  acid 
(Fittig  a.  HoogewerlT,  A.  150,  333),  from  mesitol 
(Jacobsen,  A.  195,  274),  (a)-sulpho-mesitylenic 
acid  (Bemsen,  Am.  3,  220),  and  mesitylene  di- 
sulphonic  acid  (Earth  a.  Herzig,  M.  1,  812). 
Formed  also  from  o-amido-mesitylenic  acid 
(.Jacobsen,  B.  11,  2055).  Prepared  from  m- 
xylenol,  Na,  and  Co,,  (Jacobsen,  B.  14,  44). 
Needles  (from  dilute  alcohol).  FeCl,  colours  its 
solution  blue.  —  NH,A'.— KA'.  —  CaA',  5aq.— 
BaA'2  5aq.  —  ZnA'2  2aq  ;  four-sided  prisms. — 
MeA'.  Oil. 

p-Oxy.mesitylenic  acid 
C,H,Me,(OH)CO.,H  [5:3:4:1].  [223=].  Formed 
from  ^-sulphamido-mesitylenic  acid  by  potash- 
fusion  (Jacobsen,  B.  12,  606 ;  A.  206,  197). 
Formed  also  from  jp-amido-mesitylenic  acid 
(Emerson,  Am.  8,  268).  Needles,  insol.  cold 
water.  Yields  c-xylenol  on  heating  with  HClAq 
at  200°.— BaA'„.-AgA'.— MeA'.  [130°].— EtA'. 
[113°].    Needles  or  prisms,  volatile  with  steam. 

OXY-METHACRYLIC  ACID.  Appears  to  be 
a  product  of  the  action  of  KCy  followed  by 
potash  on  CH,:CC1.CH,C1  (Glaus,  A.  170,  126). 

Methyl  derivative  CH,,:C(CH„OMe)  .CO.^H. 
(c.  238°).  Formed  by  heating  C(0"Me).,(C0,H)2 
at  140°  (Kleber,  A.  246,  103).  Liquid,  miscible 
with  water.  With  HI  and  P  it  yields  Mel  and 
isobutyrio  acid. 

OXY-METHANE  v.  Methyl  alcohol. 

Di-oxy-methane  v.  Foumic  aldehyde. 

Tri-oxy-methane  v.  Formic  acid. 

OXY-METHANE  SULPHONIC  ACID 
CH,(OH)SO.,H.    Formed  from  methyl  alcohol, 
H,S"0„  and  SO3  (Max  Miiller,  B.  6, 1031).  Crys- 


talline, not  decomposed  by  boiling  water  or  acidg. 
Yields  sodium  sulphide  on  warming  with  soda 
and  spongy  platinum  (Loew,  B.  23,  3125). 

Oxy.methane  disulphonic  acid  CH^SO,  i.e,. 
CH(0H)(S03H),,.    Formed  from  methyl  alcohol  ( 
and  SO3. — KA"  :  needles.  ^ 

Oxy-methane  tri-sulphonic  acid 
C(OH)(S03H)3.  Formed  from  C(SH)(S03K)3  ; 
and  bromine-water  (Albrecht,  A.  161,  129).  De- 
liquescent mass. — K3A'"  aq  :  needles.  S.  1'2  at  j 
21°.—  (NH,)3A"'.— Ba3A"'j  8aq.— HgAA'".  15aq.  | 
—  PbK,sA"',(OH)  5aq.  —  PbjA"'.^Ac,  8aq.  —  | 
Ag,A"'  aq  :  needles,  v.  sol.  warm  water. 

OXY  -  METHE  N  YL  -  DI  -AMIDO-DIBEN  ZOIC  I 
ACID.    Ethyl  derivative 

C(OEt)<N^;CA.CO.|[_       ^223°].       Formed  . 

from  o-amido-benzoic  acid  hydrochloride  and  4 

NH:C(OEt),(Sandmeyer,B.  19,2656).  Needles,  j 

V.  si.  sol.  hot  water. — AgHA"  :  white  pp.  ■ 

OXY-METHENYL-AMIDO-PHENOL  I 

C^H^^Q^COH  or  C,H,<^^J*>CO.     [137°].  ' 

Formed  by  heating  oxy-phenyl-urea  made  by  the  1 
action  of  ClCO.Jit  on  o-amido-iihenol  (Gronvick,  i 
Bl.  [2]  25,  177";  Kalckhoff,  B.  16,  1828),  and  by 
heating  o-amido-phenyl  ethyl  carbonate  (Bender,  I 
J3. 19,2265,2950).    Plates.    EtI  and  KOEt  form 

CaH,<^J*>CO.  [29°]. 

Ethyl      derivative  C,H,<Q^COEt. 

(225°-230°).  Formed  from  C,Hj(0H).NH3CI 
and  NH:C(OEt).,  (Sandmeyer,  B.  19,  2655).  Oil, 
insol.  alkalis. 

OXYMETHENYl  -  AMIDO  -  PHENYL  -  MER- 

CAPTAN    C,H,NOS    i.e.     C,H,<;g^C(OH).  • 

[136°].  Formed  by  the  action  of  hot  water  or 
alcohol  on  C,HjClSN  which  is  got  by  heating 
phenyl  thiocarbimide  with  PCl^  (Hofmann,  B. 
12,  1128 ;  13,  10).  Crystals  (from  alcohol),  si. 
sol.  water. 

Ethyl  derivative  C^IL^^^COm).  [25°]. 
From  C,H,C1SN  and  NaOEt.— B'2H„PtCl5. 

Acetyl  derivative  C„H,NS(COAc).  [60°]. 
OXY-TETRAMETHENYL  DIHYDRIDB 

CAKBOXYLIC  ACID  ^h  "^'o  [183°]. 

Formed  by  heating  inactive  amido-glutaric  acid 
(Wolff,  A.  260,  125).    Prisms,  v.  sol.  hot  water. 

OXY-METHEN  YL-PHENYLENE-  DIAMINE 
V.  Phenylenb-drea. 

OXY  -  METHYL  -  ACETOACETIC  ETHER. 
Ethyl  derivative 

CH,,(OEt).CO.CHMe.CO,Et.  (190°-195°).  S.G. 
2?  -976.  Formed  from  chloro-methyl-acetoacetio 
ether  and  NaOEt  (Isbert,  A.  234,  194).  Liquid. 

co-OXY-METHYL-AMIDO-BENZOIC  ACID 
C,,H3(CH,0H)(NH,,).C0.,H  [2:4:1].  Formed  by 
dissolving  amido-phthalide  [178°]  in  hot  aqueous 
potash  (Hoenig,  18, 3452).— CuA'j :  dark-grey 
pp. 

Oxy-dimethylamido-benzoic  acid.  Anhy- 
dride of  the  methylo-hydr oxide  C|„H,3N0j 

i.e.  C,H3(0H)<;;^(^Q^>0.  Formed  by  the  action 
of  Mel  and  KOH  on  amido-salicylic  acid  (Griess, 
B.  12,  2307).  White  needles  (containing  4aq), 
V.  sol.  water.  Tastes  bitter.  Gives  a  violet 
colour  with  FeClj.    Converted  on  heating  into 
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crystalline  C„H,(OH)(NMe,)CO,Me.-B'HCl.—  | 
I3'HI. — B'„H.I'tCIa  4aq  :  small  yellow  prisms. 

Oxy-methylamido-benzoic  acid.  Methyl 
derivative  C,,H,(OMe)(NHMe)CO,H.  [above 
200°].  rormcJ  from  potassium  amido-anisate 
and  Mel  (Griess,  B.  5,  1042  ;  0,  588).  Slender 
needles,  v.  si.  sol.  hot  water.  Yields  B'HClAq. 
Further  treatment  with  Mel  and  KOH  forms 

C6H3<^^qq''^^0  5aq    which    gives    the  salts 

B'.,H.,PtCl,;  and  B'HIaq,  and  on  distillation 
yields  C,,H,(NMe.,)(OMe)CO..H  (288°). 

)3-ox'y-methyl-ci-amido-butyeic  acid 

CHMe(OH).CH(NHMe).CO,H.  S.  oG  at  12*^. 
Formed  from  /3-methyl-glycidic  acid  and  methyl- 
amine  at  100''  (Selinsky,  Bl.  [2]  43,  247). 
Crystals. 

o-OXY-TETRA-METHYL-DI-p-AMIDO-TKI- 
PHENYL  CARBINOL  C..,H.„  N.,0,.  i.e. 
C,H,(OH).C(OH)(C,H,NMe.;)',.  "  Formed  by  oxi- 
dising the  leuco-  base  obtained  by  condensation 
of  salicylic  aldehyde  with  dimethylaniliue  (0. 
Fischer,  B.  14,  2522).    Dyes  yellowish-green. 

o-0XY-TETRA-METHYL-DI-2'-AMID0-TRI- 
PHENYL-METHANE  C,jH,,N..O  i.e. 
C„H^(0H).CH(C„HjNMe2)...  'Lcuco-basc  ofsalicyl- 
aldehyde-grccn.  [128°].  Prepared  by  heating 
a  mixture  of  dimethylaniline  (24  pts.),  salicylic 
aldehyde  (10  pts.),  and  ZnCl,  (20  pts.)  to  100°  for 
7  or  8  hours  ;  the  yield  being  nearly  theoretical 
(Fischer,  B.  14,  2522).  Colourless  rosettes. 
Sol.  hot  alcohol  and  benzene,  nearly  insol.  water. 
Combines  with  both  acids  and  bases.  On  gentle 
oxidation  it  gives  a  green  of  yellow  shade. 

Aceti/l  derivative  C.aH.,rJ>i.2{0A.c).  Irides- 
cent plates.  [144°]. 

The  isomeride  [163°]  from jj-oxybenzoic  alde- 
hyde yields  a  green  dye  and  forms  an  acetyl 
derivative  [140°]  crystallising  in  prisms. 

Di-oxy-tetra  -  methyl  -  di-amido  -  tri  -phenyl  - 
methane.    Methyl  derivative 
C,,H,(OH)(OMe).CH(C,H,NMe,),.  [130°].  Formed 
from  vanillin,  PliNMe.,,  and  ZnCl.,  (0.  Fischer  a. 
Schmidt,  B.  17, 1895)."   Crystals, "v.  sol.  alcohol. 

OXY-TETRA-METHYL-AMMONIUM  HY- 
DROXIDE CH.,(OH).NMe,OH.  Formed  from 
CH.,I.NMe,I  and  moist  Ag,0  (Hofmann,  J.  1859, 
377).  Yields  (CH,OH.NMe",Cl),,PtCl,  crystallising 
in  octahcdra. 

DI-OXY-METHYL-AMYL-KETONE.  Di- 
methyl derivative.  CH(OMe)  ..CO.CHGt.,. 
(134°).  S.G.  -886.  Formed  as  one  of  the 
products  of  the  action  of  NaOMc  upon 
CHCL.OO.CEt,.CO,Et  (James,  A.  231,  243  ;  C.  J. 
49,  57).  Oil.  Miscible  with  alcohol  and  with 
ether,  burns  with  pale  tlame.  Does  not  combine 
with  NaHSO.,  or  react  with  Ac.O. 

OXY  METHYL-AMYL  PYRROLE  CARB- 

OXYLIC  ETHER  ^^^^"^^^•^^j'^'^C.CO.Et.  [52°]. 

(188°  at  IG  mm.).    Formed  from  acetosuccinic 
ether,  amylamine,    and    alcohol  in   the  cold 
(Emery,  A.  200,  l.'^O).    Whito  plates  (from  CS.,). 
DI-OXY-DI  METHYL-ANILINE   v.  Tetra- 

METnYL-m-.\5IIl>(>-I)I-I>]IF,NYL-I>I-0XIDE. 

OXY-METHYL-ANTHRANOL.  Acetyl  de- 
rivative.   C„H,<;;^|^^°>C,,H3Me.  [217°]. 

Formed  from  methyl-anthratiuinone  [177°], 
AcO,  NaOAc,  and  zinc-dust  (Liebermann,  B. 
21,"  1172).  Plates. 


OXY-METHYL-ANTHRAQITINONE  C„H,„0;, 

i.e.         C,H,<CO^c,H,Me(OH)         [J  4  3  ]. 

[2(52°]. _  Formed  by  heating  o-cresol-phthalein 
or  a  mixture  of  phthalic  anhydride,  o-cresol,  and 
H..SO^  at  100°  (Baeyer  a.  Fraude,  B.  12,  241  : 
A.  202,  163).  Yellow  leaflets. 

Bromo-  derivative  [205°]. 

Oxy-methyl-anthraquinone 
C,H,:C,A:C„H,,Me(OH)       [1:6:2:5].  [170°]. 
Formed  in  like  manner  from  ji'-eresol  (Drewson, 
A.  212,  346;  Birukolf,  B.  20,  2069).  Orange 
needles  (by  sublimation). 

Acetyl  derivative  [ISO'^].  Needles. 

Oxy-methyl-authraquinone  C,  |H,.MeO..(OH). 
[178'^].  Formed  from  amido-methyl-anthra- 
quinone  [202°]  by  the  diazo-  reaction  (Homer  a. 
Link,  B.  16,  699).  Yellow  needles  (by  sublima- 
tion). 

Acetyl  derivative  [177°].  Plates. 

Di-oxy-methyl-anthraquinone 
C„H,,(OH):C.,0..:C,H.,Me(OH).  [162°].  Mol.  w. 
254.  S.  (boiling  "80  p.c.  alcohol)  -45.  The 
yellow  colouring  matter  of  rhubarb,  the  wall 
lichen  (Parmelia  parictina),  and  of  the  root  of 
Riimex  obtusifolius  (Kochleder  a.  Heldt,  A.  48, 
12;  Dopping  a.  Schlossberger,  A.  50,215;  De  la 
Eue  a.  Miiller,  C.  J.  10,  298;  Thann,  A.  107, 
324).  It  occurs  also  in  the  root  of  Rhciuii 
pyramidalc,  Rumex  pahistris,  and  of  other 
varieties  of  Ruincx  (Grothe,  P.  113,  190)  and 
in  senna  leaves  (Batka,  C.  C.  1804,  622). 
Formed  by  passing  air  through  an  alkaline 
solution  of  chrysarobin  (Liebermann  a.  Seidler, 
A.  212,  36).  Golden  plates  (from  alcohol), 
forming  a  cherry-red  solution  in  NaOHAq. 
Insol.  Na._.C0.,Aq.  Cone.  H.^SO^  forms  a  red 
solution.  Cone.  HNO.,  forms  a  tetra-nitro-  de- 
rivative. Yields  methyl-anthracene  on  distilling 
with  zinc-dust.  Does  not  dye  mordants.  Zinc, 
HOAc,  and  HClAq  form  C,,,H,.,0,  [200°-200°] 
whence  C3„H.,„Ac,0,  [231°]  (Liebermann,  B.  21, 
437). 

Di-acetyl  derivative  [200°].  Plates. 

Di-bemoyl  derivative  [c.  201°]. 

Di-oxy-methyl-anthraquinone 
C„H,:C,,0,:C,HMe(0H),  [1:C:3:2:.5].  Melhyl- 
quinizarin.  [160°].  Formed  from  hydrotohi- 
quinone,  phthalic  anhydride,  and  H, SO,  at  140° 
(Nietzki,-B.10,2011).  Red  needles  (from  alcohol). 
Yields  methyl-anthracene  when  distilled  with 
zinc-dust. 

Acetyl  derivative  [185°].  Needles. 

Di-oxy-methyl-anthraquinone 
C,H,:C,0.,:C,HMe(0H),  [1:0:4:3:2].  Mclhyl- 
alimrin.  [252°].  Formed  by  potash-fusion 
from  bromo-  or  oxy-methyl-anthraquinone  (O. 
Fischer,  13.8,  675;  Fraude,  B.  12,  241).  Orange 
needles,  which  may  be  sublimed.  Dyes  mordanta 
like  alizarin. 

Alkannin  (vol.  i.  p.  125)  is  probably  a  di-oxy- 
methyl  -  anthraquinone  as  it  yields  methyl- 
anthracene  on  distillation  with  zinc-dust  (Lie- 
bermann a.  Romer,  B.  20,  2428). 

Di-oxy-di-methyl-anthraquinone 
C„H„Me(OH):C..O.,:C,,H„Me(OH).  Di  -  mrihyl- 
anthrariifhi.  [300°].  Got,  together  with  the 
two  following  isomcridcs,  by  the  action  of  H.^SO, 
ons-oxy-toluicacid  (Kostanccki  a. Nipmentowski, 
i  B.  18,  255,  2140;  A.  240,  276).   Yellow  needles 
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(from  benzene).  Its  alkaline  solutions  are  yellow. 
iJoes  not  dye  mordants. 

Di-acetyl  derivative  [237°].  Tables. 

Di-oxy-di-methyl-anthraquinone 
C,  |HjMe;,(OH)p,.  Di-methyl-anthraflavic  acid. 
Needles  or  small  yellow  plates  (by  sublimation) ; 
not  solid  at  360°.    Does  not  dye  mordants. 

Di-acetyl  derivative  [223°].  Needles. 

Di  -  oxy  -  di  -  methyl  -  anthraquinone  (benz-). 
[213°].  Yellow  needles,  yielding  C,,H,„Ac.,Oj 
[188°]. 

Tri  -  oxy  -  methyl  -  anthraquinone  CuH,|,0.. 
Emodin.  [254°].  Occurs  in  rhubarb  root 
(Warren  de  la  Kue  a.  Hugo  Miiller,  C.  J.  10, 
304),  in  the  bark  and  berries  of  Rhamnus 
frangnla  (Liebermann  a.  Waldstein,  B.  8,  970 ; 
.9,  1775 ;  Schwabe,  Ar.  Ph.  [3]  26,  569),  and  in 
the  lichen  Nephroma  Lusitanica  (Bachmann, 
C.  C.  1888,  47).  Orange-red  monoclinic  prisms 
(containing  aq).  Yields  methyl-anthracene  on 
distilling  with  zinc-dust.  Its  alkaline  solution 
is  dark  cherry-red. 

Mono-acetyl  derivative  [180°]. 

Tri-acetyl  derivative  [190°]. 

Tri-oxy-methyl-anthraquinone 
CeH3Me:CA:C„H(OH)3  [1:6:2:3:4].  Methyl- 
anthragallol.  [c.  375°j.  Made  by  heating  gallic 
acid  with  p-toluic  acid  at  130°  for  15  hours 
(Cahn,  B.  19,  2335  ;  A.  240,  284).  Orange-red 
needles  (by  sublimation).  Its  solution  in  cone. 
KOHAq  is  green,  becoming  violet  on  dilution. 
Hot  NHjAq  forms  a  blue  solution.  Cone.  H^SO., 
forms  a  red  liquid  turned  green  by  a  trace  of 
HNOi,  decolourised  by  more  HNO3. 

Tri-acetyl  derivative  [204°]. 

Tri-oxy-methyl-anthraquinone 
[2':1':0']  C,H3Me:C,,0,:C„H(OH)3  [1:6:2:3:4]. 
Mcthyl-anthragallol.  [298°].  Formed  by  heat- 
ing gallic  acid  with  o-toluie  acid  (C).  Minute 
yellow  needles.  Forms  a  green  solution  in  cone. 
KOHAq  turned  violet  on  dilution.  Dyes  like 
anthragallol.  Cone.  H^SO,  gives  a  red  solution 
turned  green  by  HNO3. 

Tri-acetyl  derivative  [210°].  Tables. 

(2,  3,  4)-Tri-oxy-3'  and  5'-methyl-anthra- 
quinones  (methyl-anthragallols).  These  two 
isomerides  are  formed  simultaneously  by  heating 
galhc  acid  with  i»-toluic  acid  at  130°- 135°.  The 
one  melts  at  [312°]  and  gives  an  acetyl  derivative 
which  forms  needles  melting  at  [190°].  The 
other  isomeride  melts  at  [235°-240°],  and  its 
acetyl  derivative,  which  crystallises  in  small 
prisms,  melts  at  218°.  Their  other  properties 
are  almost  the  same  as  those  of  the  other  methyl- 
anthragallols  (Cahn,  B.  19,  2336). 

Tri-oxy-methyl-anthraquinone 
[3:2:1:6]  C„H,(OH),:C,0,:C,fi,Me(OH)  [l':6':2':5']. 
'  Mcthyl-oxy-alizarin.  Formed  by  saponifying 
its  di-methyl  ether  which  is  produced  by  heating 
liemipic  acid  with  ;)-cresol  and  H^SO.,  (Lieber- 
mann a.  Kostanecki,  A.  240,  303)'.  Brownish- 
yellow  flakes,  V.  sol.  alcohol.  Dyes  like  alizarin. 

Di-methyl  ether  C.^HiiO,,.  Flakes. 

Tri-oxy-di-methyl-anthraquinone 
[4':2':1':6']  C„H,Me,,:C,A--CH(OH),  [1:6:2:3:4]. 
Formed  by  heating  (4,2,l)-rti-methyl-benzoic 
acid  with  gallic  acid  and  H.,SO,  (Birukoff,  B.  20, 
871  ;  A.  240,  287).  Yeflowish-red  needles. 
Forms  a  red  solution  in  cone.  H  .SO^.  Yields  di- 
methyl-anthracene [224°],  when  distilled  with 
ziuC'dust. 


Tri-oxy-tri-methyl-anthraquinone 

[4':3':2':1':6']  C,-HMe,:C,0,:C„H(OHl,  [1:6:2:3:4]. 
Tri-methyl-anthragallol.  [2-14°].  Formed  from 
tri-methyl-benzoic  (durylic)  acid,  gallic  acid,  and 
H.SOj  (Wende,  B.  20,  867).  Brown  needles. 
Yields  tri-methyl-anthracene  [236°]. 

Acetyl  derivative  [174°].  Plates. 

Tetra-oxy-di-methyl-anthraquinone 
[2':4':5':1':6']  _  C,HMe(OH),:C,0,:C„HMe(OH), 
[1:6:2:3:4].  Di-mctliyl-anthrachrysone.  [above 
360°].  Formed  by  heating  di-oxy-o-toluic  acid 
with  H.SO^  (10  pts.)  at  100°  (Cahn,  B.  19,  755). 
Ileddish-yellow  plates  (by  sublimation).  Does 
not  dye  mordants. 

Tetra-acetijl  derivative  [234°]. 

OXY-METHYL-BENZOIC    ACID    v.  0x7- 

TOLUIC  ACID. 

Oxy-di-methyl-benzoic  acid 

C,H,Me,(OH).CO,H  [6:3:2:1].  Oxy-isoxylylic 
acid.  [142°].  Formed  by  fusing  ethyl-^;-xylene 
sulphonic  acid  with  potash  (Stahl,  B.  23,  991). 
Needles.  Gives  a  bluish-violet  colour  with 
FeCl.,. 

Oxy-di-methyl-henzoic  acid. 

C,H,Me,(OH).CO,JI  [5:4:2:1].  Oxy-p-xrjlylic  acid. 
[199°].  Formed  from  i^'-cumenol  by  potash- 
fusion  (Eeuter,  B.  11,  30  ;  Jacobsen,  B.  12,  430). 
Needles,  volatile  with  steam.  Gives  a  bluish- 
violet  colour  with  FeClj.  HClAq  at  220°  gives 
xylenol  [61°].— BaA'.,.    S.  1-1  at  0°. 

Oxy-di-methyl-henzoic  acid 
C,H,Me„(OH)CO„H.  [4:2:5:1]  ?  [170-5°].  Formed 
by  fusing  C,H,MeJ3rC0,H  (Gunter,  B.  17, 1008). 
Scarcely  volatile  with  steam.    Gives  no  colour 
with  FeClj. 

Oxy-di-methyl-benzoic  acid  [137°].  Formed 
from^j-xylenol,  Na,  and  CO^  at  180°  (Oliveri,  Q. 
12,  166).  Needles,  coloured  violet  by  FeClj. — 
BaA'2  4aq. 

Oxy-di-methyl-benzoic  acid 
C,,H,Me..(OH)CO.,H  [6:3:4:1].    [153°].    Got  from 
C,H.,Me",Br.CO.,H  and  KOH.    Not  coloured  blue 
by  F"eCL,. 

Oxy-di-methyl-benzoic  acid.  Xyletic  acid. 
[155°].  Formed  from  crude  xylenol,  Na,  and  CO2 
(Wroblewsky,  Z.  1868,  233).— CaA'.,2aq.— 
13aA'.,aq :  needles. 

Di-oxy-di-methyl-henzoic  acid 
C„HMe,(OH),CO^  [5:3:6:2:1].  [196°].  Formed 
from  betorcin,  NaHC03,   and  water  at  130° 
(Kostanecki,  B.  19,  2323).    Prisms.  Coloured 
blue  by  FeCl^. 

Oxy-tri-methyl-henzoic  acid 
C,;HMe,(OH)CO,H  [6:4:3:2:1].    Oxydurylic  acid. 
[148°].    Formed  by  fusing  durenol  with  potash 
(Jacobsen  a.  Schnapauff,  B.  18,  2844).  Needles. 
—  CaA'.,  aq  :  prisms,  m.  sol.  water. 

Di-oxy-tetra-methyl-benzoic  acid.  Tetra- 
hy  dridc  of  the  methylene  derivative 
CH,0,C,H,,MejCO,H.  Pipcrhydronic  acid.  [96°]. 
Formed  from  (j3)-hydropiperic  acid  and  sodium- 
amalgam  (Buri,  4.216, 178). — CaA'^aq  :  crystals 
(from  water). 

OXY-TRI-METHYl-BENZOIC  ALDEHYDE 
C,.HMea(OH)CHO  [1:3:4:6:5].  [100°].  Formed 
by  the  action  of  chloroform  on  an  alkaline  solu- 
tion of  >|/-cumenol  (Auwera,  B.  17,  2976). 
Needles.    FeCl,  gives  a  blue  colour. 

OXY-METHYL-BUTYL-PYRROLE  CARB- 

OXYLIO  ETHER  C,H,.N<^^^''-^^°-'^'')  [68°]. 


OXY-METIIYL-ETIIYL-PYRROLE  CAIir.OXYLTC  ETHER. 
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(175°  at  15  mm.).  Formed  from  aceto-suc- 
cinic  ether  (10 g.)  and  isobutylamiiio  (3'4g.)  in 
thu  colli  (l«:niery;  /).2(;0,  14'.)).  Neeaies(from  OS.,). 

OXY-METHYL-CINNAMIC  ACID.  Anhy- 
dride [^G:4:JjC,,H,,Me(0H)<Q^-^^^  .  [248°]. 

Honioumhellifcroii.  Formed  by  heating  orcin 
with  malic  acid  and  HoSO,  (Pechmann  a.  Welsh, 
B.  17,  1049).  Tables,  sol.  alcohol  and  aqueous 
alkalis.  Cone.  H.^SO,  forms  a  solution  with  blue 
fluorescence.  Potash-fusion  gives  orcyl  alde- 
hyde and  KOAc. 

Acetyl  derivative  [127°].  Formed  by 
heating  orcyl  aldehyde  with  Ac.O  and  NaOAc 
(Tiemann  a.  HclkenberK,  I!.  12,  1002).  Needles. 

OXY-METHYL-COUMARILIC  ACID  C,„H„0^ 

i.e.   [4.^]c,H,(0H)<;^q''^C.C0,H.  [220°]. 

Formed  by  saponification  of  its  ethyl-ether,  which 
is  obtained  by  boiling  chloro-acetacetic  ether 
(1  mol.)  with  a  cone,  alcoliolic  solution  of  mono- 
sodium  resorcin  C,Hj(OH)(ONa).  Needles  (con- 
taining T^aq).  V.  sol.  hot  water.  On  distillation 
it  loses  carbonic  acid,  giving  oxy-methyl-cou- 

marone  C,H.,(OH)<^q^°^CH  [97°]. 

Ethyl  ether  A'Et.  [178°] ;  white  needles  ; 
V.  sol.  ether;  its  dilute  solutions  have  a  blue 
Huoiesccuce  (ILiiit/.sch,  B.  I'J,  2'.)28). 

Di-oxy-methyl-coumarilic  acid  C|„HjO-  i.e. 

[G:4:.^]c,.H,(0n),<^^Q®^C.C0,H.  [281°]. 

Formed  by  saponification  of  its  ethyl  ether,  which 
is  obtained  by  boiling  chloro-acetacetic  ether 
(1  mol.)  with  a  cone,  alcoholic  solution  of  mono- 
sodium-phloroglucin  C„lI,(OH),(ONa)  (1  mol.). 
Crystals  (containing  7,a(i).  The  acid  and  its 
ether  give  an  indigo-blue  colour  with  warm  cone. 
H.,SO,. 

Ethyl  ether  A'Et:  [242°];  small  white 
needles ;  the  alkaline  solution  is  fluorescent 
fLan'„',  /}.  1',),  2'.):!!). 

OXY-METHYL-COUMARONE  v.  Coumarone. 

OXYMETHYLENE  r.  Vnv.mr  aliikhyde. 

OXY-TRIMETHYLENE-DIAMINE 
CH(()H)(Cll,Nn,),,.  Formed  by  heating  with 
HClAcj  the  compound  got  by  the  action  of  epi- 
chlorhydrin  or  (a)-dichlorhydrin  on  potassium 
phthalimide  (Goedeckemeyer,  B.  21,  2089 ; 
Gabriel,  B.  22,  225).— B"H."C1.,.  [184°].  Hygro- 
scopic mass.— B"H.,PtCl,.'  [240°].— B"H  J5r.,. 
[200°].  Needles.— B"2C',H.,(N0,),0H  :  yellow 
needles.  [230°]. 

OXY  -  TRIMETHYLENE  -  DIPHTHALAMIC 
ACID  CH(UH)(CII,NlI.COC,H,CO,ll),.  [c. 
120'J.  Formed  by  boiling  oxytrimethylene- 
diphthalimido  with  potash  (Goedeckemeyer,  B. 
21,  2090).  Hygroscopic  needles.  Yields  oxy- 
trimethylene-diamine  on  evaporating  with 
HClAci. 

OXYMETHYLENE-PHTHALTDE  ?  C„H„0,- 
[liO°J.  A  ciysl'illine  body  formed  in  the  action 
of  Br  and  HOAc  on  acetophenone  carboxylic 
acid  (Gabriel  a.  Michael,  B.  11,  1010). 

.C;CII.Orh 

Phenyl  derivative  C^i/'"-^^^ 

\co.o 

[144°].  Made  by  heating  phthalic  anhydride 
with  plienoxy-acctic  acid  and  NaOAc  (Gabriel, 
B.  14,  922).  Needles.  The  homologous  ii-tolyl 
derivative  [174°]  is  also  crystalline. 


OXYTRIMETHYLENE  -  DIPHTHALIMIDE 

CH(OII)(CH,NCJ  I, ().),.  [205  '].  Formed  from 
potassium  phthalimide  and  (a)-dichlorhydrin  at 
150°  (Goedeckemeyer,  B.  21,  2089  ;  Gabriel,  B. 
22,  224).  Needles  (from  HOAc).  Fuming 
HBr  at  200°  converts  it  into  CHBr(CII  ,NI1.,)„. 

OXY  -  METHYL  -  ETHYL  -  BENZOIC  ACID 
C„H,MeEt(OH).CO,H.  [149°].  Made  by  fusing 
s-di-methyl-ethyl-benzene  sulphonic  acid  with 
potash  (Jacobsen,  A.  195,  284).  Long  needles 
from  dilute  alcohol).    Turned  blue  by  Fed,. 

OXY-METHYL-ETHYL  KETONE.  Etliyl 
derivative  CH,(OEt).CO.I':t.  (100°-105°). 
(Formed  from  CH",(0Kt).CO.CHMe.CO..Et  and 
alcoholic  KOII  at  120°  (Isbert,  A.  2:')4,  190). 

OXY  -  METHYL  -  ETHYL  -  PYRIMIDINE 

C,H,„N,0    i.e.  CEt<^;[^j*/j°_j^>CH.  [100°]. 

Formed  by  the  action  of  a  10  p.c.  solution  of 
NaOII  (1  mol.)  upon  a  mixture  of  propionamidinc 
hydrochloride  (1  mol.)  and  acetaoetic  ether  (1 
mol.)  (Pinner,  B.  18,  2847  ;  B.  22,  1019).  Fine 
white  needles.  V.  sol.  water  and  alcohol.  Re- 
duced by  zinc-dust  to  methyl-ethyl-pyriniidine. 

Salts. -B'HCl:  [240°-240°];  very  soluble 
thick  prisms.  —  B'.,H.,CLPtCl., :  [230'^];  thick 
yellow  prisms. 

Oxy-methyl-di-ethyl-pyrimidine 


^^Kn!c(oh)^^^'- 


[135°].    Formed  from 


;C(OH)^ 

propionamidinc  hydrochloride,  ethyl-acetoacetic 
ether,  and  dilute  (10  p.c.)  NaOHAq  (Pinner,  B. 
22,  1021).    Needles,  v.  sol.  water. 

Oxy-methyl-di-ethyl-pyrimidine  C^H^N.^O 


Formed 


[155°]. 

from  propionamidinc  hydrochloride,  propionyl- 
propionio  ether,  and  KOH  (Meyer,  J.  pr.  [2]  39, 
204).  When  warmed  witli  a  solution  of  nitrous 
acid  in  HOAc  it  yields  CaH,.,NjO,  and  a  little 
C„H,:,N,0,  [205°]. 

Oxy-di-methyl-ethyl-pyrimidine 

CMe<^^:^^Q°jjj^CEt.    [140°].    Formed  from 

acetamidine  and  ethyl-acetoacetic  ether  (Pinner, 

B.  22,  1018).    Needles,  v.  sol.  water. 
Oxy-di-methyl-ethyl-pyrimidine 

CEt^^-.^'^^'pjj^CMe.     [105°].    Formed  from 

propionamidinc  and  methyl-acef oacetic  ether 
(P.).    Needles,  v.  e.  sol.  water  and  alcohol. 
Oxy-di-methyl-ethyl-pyrimidine 

CMe^^:^J^yjjj^CMc.    [108°].    Formed  from 

acetamidine  and  propionyl  propionic  ether  (E. 
von  Meyer,  J.  _2J?-.  [2J  40,  304). 

Di-oxy-methyl-ethyl-pyrimidine 

C,  H,MeEt(0H),N,  i.e.  CO<;^\^f^^^y.Cn. 

Mcthyl-cthyl-uracil.  [195°].  Formed,  together 
with  di-oxy-methyl-di-ethyl-pyrimidine  [53^'],  liy 
heating  potassium  methyl-uracil  with  EtBr  at 
155°  (Hoffmann,  A.  253,  0><).  Prisms  (from 
EtBr)  or  needles  (from  iili'oliol). 

OXY-METHYL-ETHYL-PYRROLE  CARB- 
OXYLIC ETHER  ^^^'j^'  |^j]''^C.C0,Et.       [70  ]. 

(105°  at  14  mm.).  P^oriiK'd  from  acetyl-succinic 
ether  and  cold  aqueous  ethylamine  (Emery,  -4. 
200.  148).  Needles. 
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OXY-METHYL-ETIIYL-PYRIIOLE  CARBOXYLIC  ETHER. 


Oxy-methyl-ethyl-pyrrole  dihydride  carb- 
oxylic  acid  ^^•^^'^^CMe.COoH.  [123°J.  Ob- 
tained, as  nitrile,  by  heating  acetyl-propionic 
(levulic)  ether  with  HCy  and  alcoholic  ethyl- 
amine  (Kiihling,  B.  23,  709).  Needles,  v.  sol. 
water  and  alcohol. 

Nitrile  CsH,„N„0.  Syrup. 

Amide  Cj,H|,N.,6.,-    [183="].  Needles. 

Thioamide  [176°].  Formed  from  the  nitrile 
and  alcoholic  H.^S. 

Amidoxim  [c.  1G0°].  Formed  from  the 
thioamide  by  boiling  with  hydroxylamine  hydro- 
chloride. 

OXY-(B.  I-Py.  2)  -  DI  -  METHYL  -  (Py.  3)- 
ETHYL-QUINOLINE  C„H,^(OH)N.  [45°].  (312°- 
316°  at  720  mm.).  Colourless  crystals.  Formed 
by  fusing  di-methyl-ethyl-quinoline  sulphonic 
acid  with  KOH.— A'K"  :  easily  soluble  colourless 
plates  (Harz,  B.  18,  3390). 

Di-oxy-methyl-ethyl-quinoline 

C,H,Me  ^^^'^^^  C  OH-  formed  from 

chloro-ethyl-oxy-o-toluquinoline  and  dilute  HCl 
at  165°  (Riigheimer  a.  Schramm,  B.  20,  1235; 
21,  302).    Needles  (from  HO  Ac) ;  insol.  water. 
Reference.  — ■  Chlobo -osi- methyl -ethtl- 

QUINOLINE. 

a-OXY-a-METHYL-GLUTARIC  ACID 
C,H,oO,  i.e.  CO,H.CMe(OH).CH,.CH,.CO,,H. 
Formed  from  the  lactone  of  oxy-isohexoic  acid  by 
oxidation  with  dilute  nitric  acid  (Fittig  a.  Bredt, 
^.208,  63;  236,225).  Made  also  by  saponification 
of  the  nitrile  formed  by  combination  of  ;8-acetyl- 
propionic  (levulic)  acid  with  HCy  (Kreckeler  a. 
Tollens,  B.  18,  2018;  A.  238,  287).  The  free 
acid  at  once  changes  to  the  lactouic  acid. 
BaA"  4aq.  —  SrA"  4aq.  —  CaA"  7aq.  —  ZnA".— 
AgjA"  :  white  flocculent  pp. 

Lactonic     acid  CMe(C02H)<;^Q"^'^Q'-. 

[70°].  Deliquescent  prisms,  v.  sol.  ether.  Con- 
verted by  hot  H.,S0j  into  CO.,  and  levulic  acid. 
CaA'2  4iaq.— MeA'.  (252°).— EtA'.  (262°). 

Amide  of  the  lactonic  acid,  [c.  124°]. 

Nitrile  of  the  lactonic  acid.    [c.  33°]. 

/3-Oxy-;8 -methyl-glutaric  acid 
CMe(OH)(CH,.CO,H),.  Formed  by  oxidising 
methyl-di-ethyl-carbinol  with  KMnO^  (Sorokin, 
/.  pr.  [2]  23,  278).— CaA" :  amorphous.— ZnA" 
(dried  at  110°).— Cu2A"(0H)2  5aq:  small  tablets. 
Ag,A". 

Oxy-tri-methyl-glutaric  acid.  Lactonic 
acid  CMe,<^^^;g^^'^-*^0'^H?  ^^^^^^^  Formed 

from  a-bromo-tri-methyl-glutaric  anhydride  and 
KOHAq  at  0°  (Auwers  a.  V.  Meyer,  B.  23,  307). 
Crystals, V.  sol.  water.  —  AgA' :  crystalline  powder. 

Di-oxy-di-methyl-glutaric  acid? 
CH,(CMe(OH).CO,H),?  [96°].  Formed  by 
dissolving  di-a-bromo-di-o-methyl-glutaric  an- 
hydride in  cold  10  p.c.  caustic  soda  solution 
(Auwers  a.  Jackson,  B.  23,  1614).  Six-sided 
plates,  v.  sol.  cold  water. 

OXY-METHYL-INDONAPHTHENE 
C,H3Me<^|^-^^>CH.   [59°].    Formed  by  con- 
densing ))i-tolyl-propionic  acid  by  means  of  hot 
H,SO,  (Von  Miller,  B.  23,  1899).  White  needles 
with  characteristic  odour.    Volatile  with  steam. 


The  isomeride  from  ^-tolyl-propionic  acid  melts 
at  63°. 

Oxy-methyl-indonaphthene 

C,H^<p|^^j>CMe.       (246°    at  719  mm.). 

Formed  from  )3-phenyl-isobutyric  acid  and 
H,SOj  at  150°  (Von  Miller,  B.  23,  1888).  Heavy 
oil  smelling  of  peppermint,  volatile  with  steam. 
Yields  phthalic  acid  on  oxidation.  Gives  a 
phenyl-hydrazide  [116°]. 

OXY-METHYL-INDOLE.  Ethyl-deriva- 
tive 

C^H<c(Om)>^^^  °'  C,H,<gg>C.CH,OEt 
[142°].  Formed  by  heating  at  90°  the  phenyl- 
hydrazide  of  GH3.C0.CH„0Et  (Fittig,  B.  21, 
2649).    Crystals  (from  alcohol). 

OXY-METHYL-JITLOLE  DIHYDRIDE 


[130°  cor.]. 


CH,<^^^^>N.CO  V.  p„ 

Formed  by  boiling  quinoline  tetrahydride  with 
acetoacetic  ether  (Reissert,  B.  24,  845).  White 
needles,  v.  sol.  alcohol,  insol.  alkalis,  sol.  cone. 
HClAq.  —  B'HCl  liaq.  -  B-.^H^PtCl^  :  orange 

11G6(116S. 

OXY-METHYL-MALONAMIC  ACID 

CjHjNO,  i.e.  CMe(OH)(CONH.,)(CO,H).  Formed 
from  pyruvic  acid  and  KCy  followed  by  cone. 
HClAq  (Bottinger,  B.  14,  88).  Syrup.— 
ZnA'.,  craq  :  crystalline,  v.  e.  sol.  water. 

Di-OXY-DI-METHYL-MALONIC  ACID.  Di- 
methyl  derivative  (CH30.CH,).,C(C0.,H),. 
[138°].  Formed  from  sodium-malonic  ether, 
chloro-di-methyl  oxide  and  NaOEt  (Kleber,  A. 
246,  111).  Prisms,  y.  sol.  water.  Its  salts  are 
very  hygroscopic. 

Di-ethyl  ether  C.H,„0.,(CO.,Et)„.  (c.  240°). 

OXY-DI-METHYl-PENTAMETHENYL 

HYDRIDECO<CHJMe^^  or 

CO<^Qgjyjg        .      '  Di  -  methyl  -  ketopentene.* 

(119°).  Made  from  methyluvic  acid  by  pro- 
longed boiling  (Dietzel,  A.  250,  195).  Oil, 
lighter  than  water. 

Oxy-methyl-heptamethenyl  trihydride  ? 

C,H„0  i.e.  CH<^^^''-™=;f;5J-J?    (189°).  An 

oil,  smelling  like  camphor,  formed  by  heating 
its  dicarboxylic  ether  which  is  formed  by  dis- 
tilling CO.,Et.CHAc.CH.,.CH.,.CHAc.CO..^:t  (Per- 
kin  a.  Obrembsky,  B.  19,  2051).  Eeacts  with 
phenyl-hydrazine. 

DI-OXY-DI-METHYL-HEPTAMETHYLENE 
r-n  n  rrr  /CH.,.CH,,.CMe(OH) , 

i.,,rt„U2  z.e.  ^^2<vCH,;.CH.,.CMe(0H)  ' 
at  180  mm.).  Formed  by  reducing 
CH.,(CH,.CH.A.c).,  with  sodium  (Kipping  a.  W.  H. 
Peridn,  jun.,"  C.  J.  59,  220).  Thick  oil  with 
burning  taste,  smelling  of  thyme.  Does  not 
form  an  oxim  or  a  phenyl-hydrazide.  Yields 
deliquescent  C„H|jNaO.,  aq.  Forms  an  oily  pro- 
duct of  condensation 'C.sHj.Oj  (305°-310°  at 
200  mm.). 

Di-acetyl  derivative  C,|H,„Ac^02.  (201" 
at  65  mm.).    Liquid,  insol.  cold  water. 

OXY-METHYL-(a)-NAPHTHOQUINOLINE 
C,,H, -Nrri        r.  tt /^!(OH):QH 


(201° 


NO  i.e.  C,A<^^^-^^^.  [292°].  (K.); 


[over  300°]  (C.  a.  L.).    Formed  by  boiling  with 


OXY-METllYL-runiN. 
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nCl  a-naphthyl-/3-iiTiido-butyric  ether,  which  is 
fonueil  by  condensation  of  acetoaccHic  ethnr  with 
(a)-naphtliylamine  (Knorr,  B.  17,  543  ;  Conrad 
a.  Limpach,  B.  21,  531).  Needles  (from  alcohol). 
— B'„H_,PtCl,- :  V.  si.  sol.  hot  water. 

The  isomeride  derived  from  (/3)-naphthyl- 
amine  crystallises  in  Hat  needles  [28G'^]  (K.)  or 
[above  800^]  (0.  a.  L.)  decomposed  by  distilla- 
tion. 

OXY  DI-METHYL  -  f  j3)  -  NAPHTHOQUINOL  - 
INE  DISULPHONIC  ACID 

C,iH,,(01I)(SO,H)N  l^.aq.  Formed  by  potash- 
fusion  from  the  disulphonic  acid  of  di-methyl- 
(a)-naphthoquinoline  (lU'od,  J.  pv.  \-2]  35,  30'J) : 
small  needles,  insol.  water  and  alcoliol. 

DI-OXY-METHYL-NAPHTHOQUINONE  (?) 
CiiHsO,.     [170=].     Extracted  from  tubers  of 
Drosera  WJiittakcri  (Ilennie,  C.  J.  51,  376). 
Forms  a  deep-red  solution  in  KOHAij. 

Tri-oxy-methyl-naphthoquinone  (?)  CnH^Oj. 
[c.  193  '].  A  substance  of  this  empirical  com- 
position may  be  extracted  from  tubers  of  Dro- 
sera Wlultakcri  (Ilennie,  C.  J.  51,  371).  Ked 
plates  (from  alcohol  or  glacial  HOAc).  V.  si. 
sol.  water.  Gives  a  violet  solution  in  KOHAq 
or  NH^Aq.  Keduced  by  SnCl.,  to  C,,H,„0,. 
[217^]. 

OXY-METHYL  ISO-OXAZOLE 

CMe-^^^^-^'-*.    [170-'].    Formed  from  aceto- 

acetic  ether,  hydroxylamine  hydrochloride,  and 
NaOH  at  50'=  (Hantzsch,  B.  24,  4!)7).  Satiny 
needles,  si.  sol.  cold  water,  sol.  HClAq. — Ac.O 
forms  on  heating  a  compound  [130=]  possibly 

N  —  0-\„„^-  CMe:N       -mtta'  roArron 

CMe.CH>C-^<C(OAc)  .Q--^^^^  •  [207°].- 
13aA'./2aq.— CuA'.,. — AgA  :  gelatinous. 

Di-oxy-di-metliyl-di-iso-oxazyl 
O.CO  vr  iinti/-  CO.O     ^        ,  , 
N;CMe>^"-C^<CMe:N-  ^"^^^'^ 
ing  isocarbopyrotritaric  ether  with  hydroxyl- 
amine and  HOAc  on  the  water-bath  (Knorr,  B. 
22,  101).    Hair-like  needles  which  exijlode  at 
I'JO'. 

OXY  -  TETEA  -  METHYL  -  PHENYL  -  ACETIC 
ACID  [0:5:3:2:1]  C,HMe,.CH(OH).CO,H.  [140=]. 
Formed  from  tetra-methyl-phenyl-glyoxylic  acid 
by  reduction  with  sodium-amalgam  (Claus  a. 
Focoking,  B.  20,  3102).  Nodules.— BaA'.,  2aq. 
—  CaA'.,  8aq  :  needles. 

Oxy-tetra-methyl-phenyl-acetic  acid 
[0:5:4:3:1]  C„HMo,.CH(OH).COJI.  [100°]. 
lormed  in  like  manner  (Claus,  J.  pr.  [2]  38, 
233).    Hexahedra,  m.  sol.  hot  water. 

Oxy-tetra-methyl-phenyl-acetic  acid 
[0:4:3:2:1]  C„HMo,.CH(UH).CO,H.  [150°]. 
I'risms,  V.  sol.  alcohol  and  ether. — NaA'l  \aq. — 
CaA'..  Saij. — BaA',.  3aij:  small  crystals. 

OXY  -  TRI  -  METHYL  -  PHENYL  -  METHYL- 
PYRAZOLE  C,.,H„.N.O  i.e. 

CJL.Me^.N^^^-^^^.  [155°].  Formed  by  heat- 
ing the  i/z-cumyl-hydrazide  of  acetoacetic  ether 
at  140°  for  two  hours  (Haller,  B.  18,  706). 
Glistening  crystals,  v.  sol.  alcohol.  Yields  a 
nitrosamine  O,.,H|,N,,O.,[150°]  and  a  methyl 
derivative  C, ,Hj,N..O'[100=]. 

OXY  -  TETRA  -  METHYL  -  PHENYL  -  DI  - 
METHYL-PYRIDINE  CARBOXYLIC  ACID 


heating  tetraniethyl  plienyl-amido-crotonic 
ether  at  280°  (Conrad  a.  Limpach,  B.  21,  1055). 

OXY-METHYL-ISOPHTHALIC  ACID 
C,H„Me(OH)(CO..H)„  [4:5:3:1].  [c.  270°].  Formed 
by  heating  C„H.,Me(SO,H)(CO..H),.  with  cone. 
HClAq  at  220°  (Jacobsen,  B.  14,  2115).  Needles 
(from  hot  water).    Not  coloured  by  FcCl,,. 

OXY-DI-METHYL-PROPIONAMIDINE 
CH,,.CH(OH).C(NHMe):NMe.  The  crystalline 
hydrochloride  B'HCI  [215=],  formed  by  the 
action  of  methylamine  on  the  hydrochloride  of 
CH,.CH(OH).C(OC.H,,):NH,  is  v.  sol.  water  and 
m.  sol.  alcohol  (Pinner,  B.  23,  2048). 

OXY-METHYL-PROPYL-BENZOIC  ACID. 
Mctliyl  derivative  C„H.,MePr(OMe)CO.,H 
[3:0:1:4].  [139=1.  Formed  from' its  amide  [149°], 
which  is  made  by  the  action  of  CICONH.,  on 
C,I-L,MePr(OMe)  in  CS,  in  presence  of  AlCL, 
(Gattermann,  A.  244,  08).  The  ethyl  derivative 
[159"]  and  its  amide  C,,H.,MePr(OEt).CONH., 
[127=]  are  got  in  like  manner. 

Oxy-methyl-isopropyl-benzoic  acid 
U„H.,MePr(OH)CO.ii  [3:5:2:1].    Cijmcnotic  acid. 
[147°].    Formed  from  (4,2,l)-cymenol,  sodium, 
and  CO.,  (.Tesurun,  B.  19, 1414).    Slender  needles 
(from  water).— BaA'.,4aq. -AgA'.— MeA'.  [148°]. 

Isomeric  acids  v.  Caevackotic  acid  and 
TnYMoTic  Af'in. 

OXY-METHYL-PEOPYL-CINNAMIC  ACID 

[1:4:3:0]  C„H,(CK,)(C,IL)(OH).C,,H.,.CO,H. 
Tliijiito-acrtjlic  acid.   [280°].   Prepared  by  heat- 
ing ^(-thymotic  aldehyde  with  acetic  anhydride 
and  sodium  acetate  (Kobck,  B.  10,  2104).  White 
microscopic  crystals. 

Methyl  derivative 
C„H.,(CH3)(C,H,)(0Me).C.,H.,.C0.,H.  [141°]. 
Needles,  v.  sol.  alcohol,  si.  sol.  water. 

OXY-METHYL  PROPYL  CINNAMIC  AN 

HYDRIDE   V.  METHYL-rUiU'YL-CorMAKIN. 

OXY-METHYL-PROPYL  KETONE.  Ethyl 

ether  EtO.CH,.CO.Pr.  (112 '-115°).  Formed 
from  EtO.CH,.CO.CHEt.CO.,Et  and  alcoholic 
KOH  at  120°'(Isbert,  A.  234,  195).  Lighter 
than  water  ;  smells  like  a  ketone. 

DI-OXY-  METHYL  -ISOPROPYL  -  PYRIMID- 

INE      CMe,(OH).C^JJ;g|^^'jjj>CH.  [98=]. 

Formed  from  oxy-isobutyramidine  hydrochloride, 
acetoacetic  ether,  and  NaOH  in  equivalent  pro- 
portions (Pinner,  B.  22,  2025).  Needles  (from 
acetone),  v.  sol.  most  solvents. 

OXY-METHYL  PROPYL  PYRROLE  CARB- 
OXYLIC ETHER  ^^°^C.CO.,Et.  [50°]. 

(172"  at  15  mm.).  Formed  from  aceto-succinic 
ether  and  propylamine  in  the  cold  (Emery,  A. 
200,  148).  Needles. 

OXY-METHYL-PURIN    C,H.,Me(OH)N,  i.e. 

CO<NMe:C— N>^^-  ^233°].  Made  by 
lieating  di-chloro-oxy-methyl-purin  with  HI 
(Fischer,  B.  17,  332).  Prisms,  v.  sol.  water. 
Alkaline  in  reaction.— B'HI.—B'..H..PtCl„. 

Oxy-di-methyl-purin  C,H.,Me(OMe)N,  ? 

[112=].  Formed  from  di-chloro-oxy-di-methyl- 
purin  and  HIAq  (Fischer,  B.  17,  334).  Slender 
needles,  v.  sol.  water,  insol.  alkalis. 

Di-oxy-di-methyl-purin  C.H^NjO.,.  Formed 
by  reducing  the  ethyl  derivative  of  chloro-di- 
oxy-di-methyl-purin  with  HI.    Sparingly  soluble 
j  crystals. 
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OXY-METHYL-PURIN. 


Di-ethyl  derivative  CnHiuN^Oj  i.e. 

C{OEt)<J^-gNMe>cO?  [127°].Formed 

from  di-chloro-oxy-di-methyl-purin  and  alco- 
holic NaOH.  Fine  plates,  sol.  HClAq,  insol. 
alkalis. 

Tri-oxy-methyl-purin  v.  Methyl-ubic  acid. 
OXY-METHYL-PYEAZOIE    C.H.NjO  i.e. 

CMe'^^^-^pj.    [215°].    Formed  by  warming 

acetoacetic  ether  with  hydrazine  and  water  (Cur- 
tius  a.  Jay,  J.  pr.  [2]  39,  52).    Prisms  (from 
water),  si.  sol.  hot  alcohol.    Has  a  sweet  taste. 
OXY-DI-MEIHYL-PYRIDINE.    Ethyl  cle- 

rivative  CgH,;,NO  i.e. 


C(OEt):CH 

(246°).  Formed  from  acetoacetic  ether  and  am- 
monia-zinc chloride  (Cauzoneri  a.  Spica,  G.  16, 
449).  Oil. 

Oxy-di-methyl-pyridine.  Methyl  dcriva- 
i''^'  N<CJJ^:C;j>c.OMe.  (20.'5°).  S.G.  ^ 
I'Oll.  Formed  from  chloro-di-methyl-pyridine, 
NaOMe,  and  MeOH  at  160°  (Conrad  a.  Eck- 
hardt,  B.  22,  81).  Oil.-B'^H^PtCle.— B'Mel. 
[204°].    Prisms  (from  water). 

Ethyl  derivative  C.H.EtNO.  (215°).— 
B'Mel.    [196°].    Crystals  (from  water). 

Oxy-di-methyl-pyridine  C,H„NO  i.e. 
NH^^Q^^^^CMe.    ^-Lutidostyril.  [176°]. 

(304°).  Formed  by  heating  oxy-tri-methyl-pyr- 
idine  (methyl-4'-lutidostyril)  in  a  current  of 
HCl  (Hantzsch,  B.  17,  2904).  Formed  also  by 
distilling  its  carboxylic  acids  (Collie,  B.  20,  446 ; 
Nieme  a.  Pechmann,  A.  261,  205),  and  bypassing 
dry  NH,overmesitene-lactoneat  160°  (Anschiitz, 
^.259,169).  Needles (fromalcohol).—B'HC12aq: 
prisms.  —  B'^KiPtClj.  —  C,H,KNO  :  silvery 
spangles,  si.  sol.  KOIIAq. 

Oxy-di-methyl-pyridine  C,H„NO  i.e. 
CO<^^:^^{g>NH.    Lutidone.    [231°]  (Collie, 

C.  J.  59,  177).  (350°).  Formed  by  heating  its 
carboxylic  or  dicarboxylic  acid  at  280° ;  and 
also  by  heating  dehydracetic  acid  with  NH,  at 
100°  (Haitinger,  B.  18,  452  ;  Conrad  a.  Guthzeit, 
B.  20, 156).  Formed  also  from  di-acetyl-acetone 
and  NH.,Aq  (Feist,  B.  22,  1571).  Monoclinic 
pyramids  (containing  3aq).  PClj gives  chloro-di- 
methyl-pyridine  (178°).  FeCl.,  gives  a  brownish- 
red  colour.— B'.,H.,PtCl6  (at  100°).  [231°  cor.].— 
B',H,Cr,0,.  [125°].-B'C,H,(OH)(NO,)3.  [220^]. 
Oxy-tri-methyl-pyridine  C^HiiNO  i.e. 

^°<^CH!cMe>^^^^-  ^lethyl-hUidone.  [245°]. 
Formed  by  heating  its  dicarboxylic  acid  (Conrad 
a.  Guthzeit,  B.  20,  159).  Needles  (containing 
3aq)[lll°],  v.  sol.water.— B'HI.  [242°].  Formed 
by  heating  lutidone  with  Mel  and  MeOH  at  140° 
(Conrad  a.  Eekhardt,  B.  22,  80).  Crystals. 

Oxy-tri-methyl-pyridine  C^HnNO  i.e. 
NMe<^Q^^^^CMe.  Methyl-^-lutidostyril. 

[92°].  (292°).  Formed  by  heating  '  dicarbo- 
collidylium  dehydride '  with  H.SOj  or  HCl  at 
150°-180°  (Hantzsch,  .B.  17, 1025,  2903).  Formed 
also  by  methylation  of  i//-lutidostyril.  Very 
hygroscopic  crystals,  not  volatile  with  steam. 
V.  sol.  water,  v.  si.  sol.  ether. — B'HCl  ^aq. — 


B'.JII.  —  B',HPtCl,2aq.  —  B'.H,PtCl„2EtOH.  — 
B'.^H.jPtCl^ :  long  yellowish-red  needles. 

Di-oxy-tri-methyl-pyridine.  Di-ethyl-de- 

rivative  ^^cfl^G^^m)^^^^- 
726  mm.     Formed  from  di-bromo-coUidine  and 
NaOEt  (Pfeiffer,  B.  20,  1350).  Oil.— B'.B.PtCl,. 
OXY  -  DI  -  METHYL  -  PYRIDINE  '  CAKB  - 

OXYLIC  ACID  ^fj^i^QQ  q'qq  jj-  Lutidone  carb- 
oxylic acid.  [258°  cor.].  Got  by  saponifying 
its  ether.  Crystals  (containing  aq). — BaA'.„ — 
CuA'„. — AgA' :  amorphous.  Ethyl  ether. 
[164°'  cor.].  (240°-250°).  Formed  in  small 
quantity  in  distilling  j3-amido-crotonic  ether 
under  reduced  pressure  (Collie,  A.  226,  310; 
C.  J.  59,  174).  Needles,  sol.  water,  si.  sol. 
alcohol.  Does  not  react  with  Ac^O  or  phenyl- 
hydrazine.  Yields  a  bromo-derivativeC|oH|.J3rN03 
[250°].  PCI-  forms  C,„H,,C1N0_,  (264°  cor.)  which 
yields  a  chloro-di-methyl-pyridine  (177°-180°)  on 
heating. 

Oxy-di-methyl-pyridine  carboxylic  acid 

'^^'^NHCMe^^-^^^-^-  Formed  from 

isodehydracetic  acid  and  ammonia  (Nieme  a. 
Pechmann,  A.  261,  206). 

Oxy-methyl-pyridine  dicarboxylic  acid  v. 
Methtl-chelidamic  acid,  vol.  i.  p.  729. 

Oxy-di-methyl-pyridine    dicarboxylic  acid 

^'-*<^Nh'.CM^C(CoS)/'*  "^-^utidostyril  di- 
carboxylic  acid.  [201°].  Formed  from  citra- 
cumalic  acid  and  NH^Aq  (N.  a.  P.).  Needles,  v. 
si.  sol.  cold  water  and  alcohol. 

Oxy-di-methyl-pyridine  carboxylic  acid 

C0<^^-^|Jj°^C.C0,H.    Ethyl  ether  Btk'. 

■^-Lutidostijril-carboxylic  ether.  [137°].  Formed 
by  passing  dry  NH^  through  mesitene  carboxylic 
acid  lactone  at  160°  (Anschiitz,  A.  259,  173).  It 
is  also  a  product  of  the  condensation  of  amido- 
acetoacetic  ether  and  of  ;8-amido-crotonic  ether 
(Collie,  B.  20,  445).  Needles  (from  hot  water). 
The  corresponding  acid  is  an  insoluble  crystal- 
hne  powder  [300°]. 

Oxy-di-methyl-pyridine    dicarboxylic  acid 

CO<c!c&i!;CM:>NH-  [267°].  Made  by 
saponifying  its  ether.  Prisms  (from  water). — 
KA'.— CaA"  2aq.— CuA"  liaq  (dried  at  100°). 

Ethyl  ether  Et,,A".  [221°].  S.  (alcohol)  1 
at  20°.  Formed  by  adding  NH,Aq  to  an  alcoholic 

solution  of  Ci0<;^^|QQ-'^*|;Q^jg^0  obtained 

from  cupric  acetoacetic  ether  and  COCl,  (Conrad 
a.  Guthzeit,  B.  19,  24;  20,  154).  Forms  an 
acetyl  derivative  Ci^H.gNOe  [65°].— B'2H..PtCl,. 
[190°].    Orange  pp. 

Oxy-tri-methyl-pyridine    dicarboxylic  acid 

CO<C(CO:H);CMe>NMe.    [245°].  Formed  by 

saponifying  its  ether  (C.  a.  G.).— Na^A" :  crys- 
talline, V.  sol.  water.— Et,,A".  [193°].  Formed 
by  the  action  of,  methylamine  on  dimethyl 
pyrone  dicarboxylic  ether,  which  is  obtained  from 
cupric  acetoacetic  ether  and  COCl.,.  Needles 
(Gerichten,  B.  19,  25 ;  Conrad  a.  Eekhardt,  B. 
22,  80). 

OXY-METHYL-PYRIDYL-PROPIONIC  ACID 

V.  ECGONINE. 
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OXY-DI-METHYL-PYRIMIDINE 

CMe^^:|^j*^^jj^CH.     [192°j.    Formed  from 

acetamidine  hydrochloride,  acetoacetic  ether, 
and  dUute  (10  p.c.)  NaOHAq  (Pinner,  B.  18, 
2815;  22,  IGIG).  Needles,  v.  e.  soh  ordinary 
solvents. 

Ethyl  derivative.  [55°].  (259°).  Prisms. 
Oxy-tri-methyl-pyrimidine 

CMe^^:^|Qgj^CMe.      Formed    from  aoet- 

amidine  hydrochloride,  methylacetoacetic  ether, 
and  dilute  NaOHAq  (Pinner,  B.  22,  1G17). 
Needles,  v.  sol.  water. 

Di-oxy-methyl-pyrimidine 

CO^^^-pQ^^^CH.    Mcthijl-uracil.  Fonned 

by  boiling  ^-uramido-ci'otonic  acid  with  acids 
(Behrend,  A.  22',),  8  ;  231,  250).  Needles  (from 
alcohol).  Decomposes  at  270° -280°.  By  heat- 
ing with  potash  it  is  converted  into  C,|,H|JoN,,05. 
Potash  and  Mel  at  140°  forms  a  dihydride 
C,H,N.,0.,  [219°]  and  di-oxy-tri-mcthyl-pyrim- 
idine.  "  A  mixture  of  PCI,,  and  POOL,  at  125° 
forms  oily  C,H,C1,N,  (216°),  S.G.  1-G273. 
Yields  deep-violet  coffin-like  crystals  of  di-iodide 
C,H„N,0,,L  (Hoffmann,  A.  253,  7-1). 
Di-oxy-tri-methyl-pyriinidine 

methylation  of  the  preceding  body  (Behrend ; 
Hagen,  A.  241,  2).  Plates,  v.  sol.  water  and 
alcohol,  si.  sol.  ether.  Yields  methylamine  on 
heating  with  baryta-water  at  200°.  Dry  Br 
forms  C^H.iNOjBro,   aqueous    bromine  yields 

CO<g;;g-gy(0^)>CBr,  [1G3°],  whence  boil- 

ing  alcohol  gives  bromo-oxy-tri-methyl-pyr- 
imidine  [12G°],  converted  by  cone,  aqueous 
ammonia  into  oxy-amido-tri-methyl-pyrimidine 

CO<;^jj[^'-^Q®^C.NH,  [1G7°],  a  body  that  is 
changed  by  potassium  cyauate  and  HCl  into 
crystalline  CO<^|Jj®pQ ''^C.NH.CO.NII,. 

OXY  -  METHYL  -  P YRKOLE.  Dihydrido 
CH  CHMe-^"'^''^'  y-Ainido-valcric  lactam. 
[37°].  Formed  by  heating  7-amido-valeric  acid 
and  by  the  action  of  sodium-amalgam  and  HOAc 
at  280°  on  the  pheuyl-hydrazide  of  Icvulic  acid 
(Tatel,  B.  20,  250;  22,  1862).  Yields  an  oily 
nitrosamine,  which  produces  valerolactone  on 
distillation.  -B'HCl.  [110°].  Needles,  v.  sol. 
water.— B'.,H,PIC1„. 

i/-Oxy-di-methyl-pyrrole  C„H,,NO  i.e. 

CH-CMe-^^^"'^'  ^^'•''Is  lieating  its  carb- 
oxylic  acid  (Knorr,  A.  236,302).  Reduces  silver 
solution  in  the  cold  and  Fehling's  solution  on 
boiling.  Gives  a  red  substance  with  acids,  and 
exliibits  the  pine-wood  reaction. 

Oxy-tri- methyl -pyrrole  ?C.H,,NO.  Tri- 
victhyl-piirrolimc.  (175°).  S.G.  -  •945.  Formed 
from  sodio-ethyl  cyanide  and  McI  (Hanriot  a. 
Bouvcault,  Dl.  [3]  1,  175). 

Di-oxy-tri-methyl-pyrrole  v.  Acetonamines, 
vol.  i.  p.  27. 


OXY -METHYL -PYRROLE  CARBOXYLIC 

ACID  C0<^^^  jj.    Ethyl  ether  Et A'. 

[134°].  Formed  by  heating  a-amido-ethylidene- 
succinic  ether  at  150°  (Emery,  A.  260,  144). 
Needles,  v.  sol.  alcohol.  Yields  an  acetyl  deri- 
vative [142°]. 

Oxy  -  di  -  methyl  -  pyrrole   carboxylic  acid. 

Ethyl    ether  C0<^^^^^  [127^. 

Formed  from  mothyl-acclosuccinic  ether  and 
alcoholic  NH.,  at  0°  (Emery,  A.  260, 151).  Small 
white  prisms  (from  HOAc). 

Oxy-di- methyl -pyrrole    carboxylic  acid. 

Ethyl  ether  CO<^^jj  C  CO  Ef  1^  ^' 
(160°  at  11mm.).  Formed  from  acetosuccinic 
ether  and  alcoholic  methylamine  (E.).  Bunches 
of  needles,  v.  sol.  other. 

Oxy  -  di  -  methyl  -  pyrrole    carboxylic  acid 

C,H„N03  i.c.  ^^l^'>-!^^^'^C.CO.ii.  Formed  by 

boiling  oxy-di-methyl-pyrrole  dicarboxylic  ether 
with  NaOHAq  (Knorr,  A.  23G,  301).'  Slender 
needles,  v.  sol.  alcohol.  Gives  off  CO,  at 
138°. 

Oxy-di-methyl-pyrrole   dicarboxylic  acid 

N(OH)^'<^'^f^-'^-^'0-^H 
^^^^^'\CMc:C.CO,H- 

Mono-ctliyl  ether  EtHA".  Formed  by 
boiling  the  di-ethyl  ether  with  alcoholic  potash 
(Knorr,  A.  236,  299).  Crystals  (from  alcohol). 
Decomposes  at  185°  into  CO,  and  oxy-dimethyl- 
pyrrole  carboxylic  ether. 

Di-ethyl  ether  Et.A".  [99°].  Formed 
by  heating  di-acotyl-succinic  ether  withhydroxyl- 
amine  hydrochloride,  NaOAc,  and  HOAc  (Knorr). 
Yields  the  salt  C,,H|„KNO,,. 

OXY  -  METHYL  -  PYRROLE  DIHYDRIDE 
CARBOXYLIC  ACID.  NUrile 

^Q'-^^^->CMe.CN.  [141°].  Formed  by  beat- 
ing CH,.CO.CH,.CH,.CO,,Et  with  HCy  and  am- 
monia in  a  closed  tube  (Kiihling,  B.  22,  2369  ; 
23,  708).  Octahedra  (from  hot  alcohol).  Suc- 
cessive treatment  with  cold  H,SO,  and  water 
converts  it  into  the  corresponding  amide  [101°]. 
Hydroxylamine  yields  tlie  amidoxim  [156  ]. 

OXY  -  METHYL  -  PYRROLE  DIHYDRIDE 
THIOCARBOXYLIC  AMIDE 

^Q--^;^j^->CiIe.CS.NH,.     [220°].     Formed  by 

passing  H,S  through  an  ammoniaeal  solution  of 
the  nitrile  of  oxy-methyl-pjTrole  dihydride  carb- 
oxylic acid  (Kiihling,  i3.22,  2370).  Prisms  (from 
hot  water),  almost  insol.  alcohol. 
OXY-METHYL-QUINAZOLINE 


P  „  /C(OH):N 


Anhydro-acctyl-o-amido- 


henzamide.  [233°].  Formed  from  acetyl-o- 
amido-benzamide  by  the  action  of  heat,  alkalis, 
or  boiling  water  (Weddige,  J.  pr.  [2]  36,  143). 
Silky  needles  (containing  aq),  v.  sol.  hot  alco- 
hol. Mel  and  KOH  yield  the  methyl  derivative 
C3H,N,(0Me)  [109°].— B'HCh— B'ji,PtCl,. 

Oxy-methyl-quinazoline 
CH  :CH.C.C(OH):N       ro-,oon  i  t 

CMe:CH.C.N-— CH-    ^238°].  Formed  from  o- 

amido-p-toluic  amide  and  formic  acid  (Niemen- 
towski,  J.  pr.  [2]  40,  12).   Crystals,  insol.  water. 
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Oxy-di-methyl-quinazoline    CmHio'N.^O  i.e. 

C^Me^^-.^^g.    [255°].  Formed  by  boiUng 

o-amido-p-toluic  amide  with  Ac.,0  (Niemen- 
towski,  B.  21,  1534  ;  J.  pr.  [2]  40,  is).  Needles 
(from  boiling  water),  sol.  acids  and  alkalis. 
Oxy-di-methyl-quinazoline 

^■^^KmileMe-  ^^''^^^ 
acetyl-o-amido-benzamide    above  its  melting- 
point  (Weddige,  J.  pr.  [2]  36,  154).  Crystals 
(containing  3aq),  v.  e.  sol.  alcohol. — B'HCl. 

Di-oxy-methyl-quinazoline 
CH:CH  .C.CO  .NH,„,  -n,  i  i, 
CH:CMe.C.NH.CO  ^'^^'^"^ 
amido-)!i-toluic  acid  with  urea  at  180°  (Niemen- 
towski,  J.  pr.  [2]  40,  21).  White  needles  (from 
amyl  alcohol),  insol.  benzene.  Not  melted  at 
300°.    HI  and  P  yield  o-toluidine. 

Di-oxy-methyl-quinazoline  C6Hi<^^£[  q^^* 
[234°].    Formed  by  heating 
C,H^(NH,).CO.NHMe  with  urea  at  200°  (Abt, 
J.pr.  [2]  39,  147).    Long  white  needles,  si.  sol. 
hot  water. 

CO  NH 

Di-oxy-methyl-quinazoline  . 

[148°].    Formed  bv  heating 
C,H^(NHMe).CO.NHCO,,H  with  urea  (Abt). 

Di-oxy-di-methyl-quinazoline 
0,H,<^0_^-gMe     ^^g^o].    Formed  by  the  ac 

tion  of  Mel  and  NaOH  on  either  of  the  two 
preceding  bodies  or  on  di-oxy-quinazoline  (Abt, 
J.pr.  [2]  39,  145).  White  needles  (from  water), 
v.  sol.  alcohol. 

Oxy-methyl-quinazoline  dihydride 

C,H,<^^-™^    [120°].  Formed  by  boiling  a>- 

oxy-tolyl-methyl-thio-urea  with  yellow  HgO 
Soderbaum  a.  Widman,  B.  22,  293G).  Needles, 
V.  e.  sol.  methyl  alcohol.— B'^H.^tCl^.  [203°]. 
B'HAuCl,.    [185°].    Yellow  prisms. 

OXY-METHYL-QTJINIZINE  v.  Oxy-phenyl- 

jnSTHYL-PYRAZOLE. 

(B.  1,  4)-0XY-METHYL-QUIN0LINE 

CH-cile^^^^^^^^-  1^263°].  Formed  from  the 
amido-  compound  and  HNO.,  (Noelting  a.  Traut- 
mann,  Bl.  [3]  4,  244),  and  by  fusing  (B.  4)- 
methyl-quinoline  (B.  l)-sulphonic  acid  with 
NaOH  (Herzfeld,  B.  17.  905,  1551).  Needles 
(from  dilute  alcohol).  Yields  a  nitroso-  deriva- 
tive C„HjMe(NOH)(OH)N  [200°].  By  KOH, 
Mel,  and  MeOH  it  is  converted  into  the  methyl 
derivative  C,„H8(0Me)N  (c.  230°),  whence 
B',H.,PtCl„. 

(B.  4,  l)-Oxy-methyI-quinoline 

Ch!c(0H)^*^*^^^-  Formed  by  heat- 

ing amido-p-cresol  (10  g.)  with  glycerin  (24  g.), 
aSO^  (20  g.),  and  picric  acid  (2  g.)  (N.  a.  T.). 
Needles,  v.  si.  sol.  cold  water.     Dyes  fabrics 
mordanted  with  alumina,  yellow. 
(B.  4,  2)-Oxy-methyl-quinoline 

CH^'icOOH)^^^^'^-  t^**']-  Formed  from  the 
amido-  compound  by  the  diazo-  reaction  (N.  a. 
T.).  Formed  also  by  fusing  the  sulphonic  acid 
with  NaOH  (O.Fischer  a.  Willmack,  B.  17,441; 
Herzfeld,  B.  17,  1552J.    Needles  (from  chloro- 


form). Smells  like  vanilla.  Its  alcoholic  solu- 
tion is  coloured  green  by  FeCl^.  Yields  a  nitroso- 
derivative  [200°].  —  B'2H2PtCl6  2aq:  orange 
needles. 

Methijl  derivative  C|,H,,NO.  Oil. — 
B'jHjPtClg  4aq  :  brown  crystalline  pp. 

Tetraliydride     C,H,Me (OH) <^ h'  Ch"- 
Formed  by  reduction  with  tin  and  HCl.  Needles 
or  plates,  si.  sol.  water.    Yields  a  nitrosamine 
C,|,H|,(NO)NO  crystallising  in  small  yellow 
needles. 

(B.  4,  3)-Oxy-methyl-quinoline 

CMe;C(0H)>'^^^3N.     [74°].     Formed  from 

amido-o-cresol  hydrochloride  (10  g.),  glycerin 
(24  g.),  H,SO,  (20  g.),  and  picric  acid  (2  g.) 
(Noelting  a.  Trautmann,  B.  23,  3663).  Needles 
(from  dilute  alcohol),  volatile  with  steam.  FeCl^ 
gives  a  dark-green  colour.  Mixed  with  CuO  it 
colours  a  flame  green.  Yields  a  crystalline  p- 
nitroso-  derivative  decomposing  at  200°  without 
melting. 

(B.  2,  4)-Oxy-methyl-quinoline 

CH^^  -CMe^^^^'^-  Formed  by  soda- 

fusion  from  o-toluquinoline  sulphonic  acid 
(Herzfeld,  B.  17,  903).  Needles.  Not  volatile 
with  steam.  FeClj  colours  its  alcohoUc  solution 
brownish-red. 

(B.  1,  2)-Oxy-methyl-quinoline 

CH*^- CH  /"^i-^a^-  Aria-oxy-paratoliLquinol- 
ine.  [230°].  Formed  from  the  amido-  com- 
pound, and  also  from  para-toluquinoline  by  sul- 
phonation  (with  25  p.c.  SO3  extra)  at  90°  and 
potash-fusion  (Noelting  a.  Trautmann,  B.  23, 
3658).  Needles,  v.  si.  sol.  hot  water.  Not  vola- 
tile with  steam. 

(Py.  3,  l)-Oxy-methyl-quinoline 

CaH<N  =  C(OH)-  [224°  cor.],  (above  360°). 
Formed  by  heating  the  anilide  of  acetoacetio 
acid  with  H.SO,  (Knorr,  A.  236,  83;  C.  J.  46, 
334  ;  Eoos,  B.  21,  624 ;  Eeissert,  B.  24,  855). 
Small  needles  (from  water).  Eeduced  by  sodium- 
amalgam  to  C,,„H„„N.,0.,  [280°].  Sodium  added 
to  its  alcoholic  solution  reduces  it  to  a  dihydride 
C,„H||N0  [101°]  and  methyl-quinoline  tetrahy- 
drideC|,H,3N  (253°).  NaOEt  and  Mel  formoxy- 
di-methyl-quinoline  [132°]  and  the  methyl  deriva- 
tive C,„H,(OMe)N  [276° cor.],  whence  B'.,H,PtCl,. 
The  ethyl  derivative  C,„H,(OEt)N  [51°]  (250°) 
is  formed  from  chloro-lepidine  and  KOEt. 

Salts  .—B'HCl.  [187°] .— B',^,PtCl„  aq.— 
B'H,SO< :  needles.— B'HNOa :  prisms.— B'HI.— 
Picrate:  [166°].    Needles.— Ba(C,„H„NO),,aq. 

(Py.  3,  4)-Oxy-methyl-quinoline 

C„H,<^^jJ^^.     Methyl-^-carhostyril.  [72°]. 

Formed  by  digesting  carbostyril  with  MeOH  and 
Mel,  adding  NaOH  as  required  to  neutralise  the 
HI  formed  (Friedlander  a.  Muller,  B.  20,  2010). 
Slender  needles.  Weak  base.  Sodium-amalgam 
forms  C,„H,oNO  [276°].  —  B'.,H.,PtCl6  2aq.  — 
B'HgCl.,.    [189°].    Small  pyramids. 

Meihylo-iodide  B'Mel.    Bronzed  needles. 

{Py.  1,  3)-Oxy-methyl-quinoline 

C,H,<g2^-gH^.  [[23P]  (above  360°).  S.  1 
in  the  cold ;  10  at  100°.    Formed  by  heating 
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phenylamklo-crotonic  ether  rapidly  to  240°  (Con- 
rad a.  Linipach,  B.  20,  947).  Piisms  (containing 
2aq),  V.  sol.  alcohol.  Tastes  bitter.  FeCl.j  colours 
its  solution  yellowish-red.  KMnO.,  oxidises  it  to 
acetyl-anthranilic  acid.  Yields  quinaldine  on 
distillation  with  zinc-dust. -B'HCl.-B'„H.,PtCl.. 
[215°].  —  B'H.,CrO,.  [10»°i.  —  BC„H,(N0J30H. 
[200'^.    Yellow  needles. 

Methyl  derivative  C^^ll^(OyLe)'^0.  [82°]. 
(296°).  Formed  from  chloro-methyl-quinoline, 
MeOH,  and  NaOMe  at  13£)°.  Needles,  si.  sol. 
water. 

Methijlo-chloride  C,„H„NOMeCl  aq. 
[217°].  Formed  from  the  methylo-ioJide  and 
AgCl  (Conrad a.Eckhardt,  B.22,74).-B',H,PtCl,. 
[240°].    Yellow  crystalline  pp. 

Methylo- iodide  C,„H,NOMcI  aq.  [201°]. 
Formed  from  the  base  and  Mel  at  100°.  Satiny 
needles  (from  hot  water). 

Sulphonic  acid  C,„H,NO(SOaH).  [283°]. 
Long  prisms  (containing  2aq). — BaA'._,  4aq. 

(B.  2)-0xy-(Py.  l)-methyl-quinoline 
C(OH):CH.C.CMe:CH      .oioon      it       a  u 
CH=CH.C.N=CH-     ^218°].     Formed  by 

fusing  lepidine  sulphonic  acid  with  NaOH 
(Busch  a.  Koenigs,  B.  23,  2684).  Obtained  also 
by  boiling  with  HBrAq  the  methyl  derivative 
which  is  produced  by  heating  quinine  sulphate 
(40  g.)  with  KOH  (95  g.)  and  water  (45  c.c.)  at 
220°  in  a  current  of  superheated  steam  (Koenigs, 

B.  23,2674).  Groups  of  slender  needles,  v.  sol. 
warm  alcohol  and  acetone.  Gives  no  colour 
with  FeCl,. 

Methyl  derivative  C||H,,NO.  [52°]. 
Formed  as  above,  and  also  by  heating  quinene 
zinc  chloride  with  water  at  200°.  Slender 
needles  (containing  aq).  Its  solution  fluoresces 
like  quinine.  Gives  a  bluish-green  colour  with 
ammonia  and  chlorine-water. 
[237°].    Orange  powder. 

Oxy-(P(/.  l)-methyl-quinoline  [141°].  Formed 
from  a  sulphonic  acid  of  lepidine  prepared  by 
mixing  lepidine  with  H^SO^  and  heating  to 
300°  (Busch  a.  Koenigs,  i?."23,  2686).  Greenish 
needles,  V. sol.  benzene. — B'.jH^PtC1^2aq:  orange- 
yellow  needles. 

{B.  2)-0xy-(P;/.  3)-methyl-quinoline 
C(OH):CH.O.CH:CH  „  . 

CH=CH.C.  N  :CMe-  p-Oxy-qumalduie. 
[213°].  Formed  by  the  action  of  jDaraldehyde 
and  HCl  upon  p-amido-phenol,  and  also  by 
fusing  {Fy.  3)-methyl-quinoline  sulphonic  acid 
with  potash  (Doebner  a.  Miller,  B.  17,  1708). 
Crystals,  not  volatile  with  steam,  v,  si.  sol.  cold 
water.— B'2H^tCl6  2aq  :  yellow  needles. 

{B.  2  ?)-Oxy-(P(/.  3)-methyl-quinoliae 

C,  H3Me(0H)N.  [234'].  Formed  by  fusing 
quinaldine  (i8)-sulphonic  acid  with  potash 
(D.  a.  M.).  Silvery  plates,  sol.  ether  and  hot 
alcohol,  nearly  insol.  hot  water. — B'HC12aq.— 
B'jHPtCl^  2aq  :  small  yellow  needles. 

(B.  4).0xy-{Py.  3)-methyl-quinoline 

CH:CH  C.CILCH       „         .    „.  „.on 

CH:C(OH).C.  N  :CMe-  o-Oxy-qicmaldme.  [74°]. 
(266°).^  Formed  by  fusing  {Py.  3)-methyl- 
quinoline  (B.  4)-sulphonic  acid  with  potash,  and 
also  by  the  action  of  paraldehyde  and  HCl  on 
o-amido-phenol  (Doebner  a.  Miller,  B.  17,  1705). 
Trimetric  prisms,  easily  volatile  with  steam. — 
B' JI,PtCl„  2aq  :  yellow  needles. 
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Methyl  derivative  C^n,^le(OUa)}^ 
[125°].  (282°).  Formed  from  o-anisidine,  par- 
aldehyde, and  HCL— B'.,H,PtCI,:  yellow  needles. 

Tetrahydride  Ci,H,,Me(OH)N.  (280°). 
Formed  by  reducing  o-oxy-quinaldiue  -with  tin 
and  HCl  (Doebner  a.  Miller,  B.  17, 1706).  Yields 
C.,H,Me(OMe)N  (270°)  whence  B  HCl  and 
C,H8Me(0Me)NMe  (201°),  whence  B' Jl.PtCl, : 
yellow  needles. 

{B.  2)  0xy-{Py.  4)-methyl-quinoline  tetra- 
hydride. Methyl  derivative  C„R^iiMe{01Slo). 
Methyl-thallin.  (278°).  Formed  by  metliyla- 
tion  of  thallin  (Skraup,  M.  6,  776).  Oil.— 
B'H.SO.,.  —  B'Mel  aq.  [224°].  —  B'.Me.PtCl,. 
Orange  p!ates. 

(Z>.  4)-0xy-(P?/.  4)-methyl-quinoline. 

Tetrahydride  C^fi^.^O  i.e. 

CH;CH  C'.CH.,.CH.,        nifon       TTT  1  c 

CH:C(0H).C.NM;.CH:-  ^11^°]-  Formed  from 
(B.  4)-oxy-quinoline  tetrahydride  and  Mel  (0. 
Fischer,  B.  16,  714).  Trimetric  tables  (from 
ether)  a:h:c  =  •631:1:1'538.  Its  alcoholic  solu- 
tion is  coloured  brown  by  FeCl.,. — B'HCl  aq. 
Kairine,  a  febrifuge. — B  McI.  [21G°].  Prisms 
(from  MeOH).— B'C.H,C1.  (312°).  Oil  (Fischer 
a.  Kohn,  B.  19,  1040  ;  C.  J.  49,  503). 

Methyl  derivative  C,,H,(OMe)NMe. 
(257  ).  Formed  by  means  of  Mel  and  MeOH. 
Pale-yellow  oil.  Gives  a  crimson  colour  with 
NaNO^  and  a  little  acid.— B'^HanCl^.  [109°].— 
B'H.^SOj :  prisms,  v.  sol.  water. 

Meihi/l  derivative  of  the  methylo- 
iodide  C,,H„(OMe)NMe,I.  [175°].  Prisma 
(from  MeOH).  Moist  Ag,,0  converts  it  into 
strongly  alkaline  crystalline'  CH^OiMejNMe^OII, 
whence  {C„H„(OMe)NMe.,Cl|,PtCl,  [200°]. 

Ethyl  derivative  CaH„(0Et)NMe.  (270°) 
at  716  mm.  Oil. 

{Py.  3)-0xy-(P.  2)-meth.yl-quinoline 
CMe:CH.C.CH:CH         f7  7      7    ^    ■;  roooor 
CH  :CH.C.i\H.C0  '  ^^ethyl-carhostynl.  [228°]. 

Formed  by  boiling  chloro-methyl-carbostyril  with 
NaOHAq  (Einhorn  a.  Lauch,  A.  243,  359). 
Crystalline,  v.  sol.  alcohol. 

[B.  l,2,4)-Oxy-di-methyl-quinoliiie 
CMe:C(OH).C.CH:CH     „nQon  i 
CH  :CMe    .C.N  :CH  '   ^^^^  ]•  l^ormedbythe 
action  of  nitrous  acid  on  [B.  l,2,4)-amido-di- 
methyl-quinoline  (Noelting  a.  Trautmann,  B.  23, 
3683).    Plates  (from  chloroform),  v.  sol.  alcohol. 

(P7/.3,l,4)-Oxy-di-mettiyl-qiimolineC|,II,,NO 

i.e.  *-'iiH^<^^^^^®'^Q  .     Mctliyl-lepidone .  Di- 

methyl-^-carhostyril.  [132°].  (290°  at  250  mm.). 
Formed  by  heating  (Py.  3,l)-oxy-methyl-quin- 
oline  with  KOH  and  Mel,  or  by  heating  the 
isomeric  methoxy-lepidine  above  its  boiling-point 
(290°).  Formed  also  by  heating  methylaniline 
with  acetoacetic  ether,  and  treating  the  product 
with  HjSOj  (Knorr,  B.  17,  2876  ;  19,  3301 ;  A. 
236,  104).  Needles,  si.  sol.  water  and  ether,  v. 
sol.  alcohol,  insol.  alkalis.  Sodium-amalgam 
reduces  it  to  (C,,H,2N0),  [268°].— B',HJ'tCl,3aq. 
[214°].    Slender  needles. 

{Py.  1,3,4) -Oxy-di-methyl-quinoline 

^■-^KNMe'.CMe  l^"'"^"]-     Formed  from 

methoxy-methyl-quinoline  by  heating  at  315°  in 
a  sealed  tube,  or  by  heating  oxy-quinaldine 
methylo-iodide  with  NaHCO^  (Conrad,  B.  20, 
966  ;  22,  75).  Needles,  v.  sol.  water.— B'HHgCl^. 
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[187°].  Needles.— B^H^rtCls.  [240°].— B'Mel. 
[210°].    SI.  sol.  cold  water. 

(Py.  3,2,l)-Oxy-di-methyl-quinoline 

C,H,<^^§Q^  .  [262°].  Formed  from  methyl- 

acetoacetic  anilide  and  HjSOj  in  the  cold  (Knorr, 
A.  245,  357).  Yields  a  sulplionic  acid,  which 
forms  a  crystalline  Ba  salt  Ba(Ci,H,oNS04).i. — 
B'HCl.    Long  silky  needles. 

(JS.  2)-0xy-(P!/.  l,3)-di-methyl-quinoline 
C(OH):CH.C.CMe:CH  .g^^on  /above  360°) 
CH=CH.C.N=CMe  •  ^^^^  (above  dbU 
Formed  by  lieatingp-amido-phenolhydrochloride 
(1  vol.)  with  acetone  (3  vols.)  for  some  days  at 
175°  (Engler  a.  Bauer,  B.  22,  213).  Prisms  or 
tables,  V.  si.  sol.  water.  FeClj  colours  its  alco- 
holic solution  brown.— B'HCL— B'Jl2PtCl,2aq. 
—  B',,H,SOj.  —  B',,H,Cr20;.  —  B'CaH2(N02)30H. 
[225°].    Yellow  plates  or  prisms. 

{B.  4)-0xy-(Pj/.  l,3)-di-inethyl-quinoline 

6H;c5ii.dS=6Se-  [65°].  (281°  uncor.). 
Formed  in  like  manner  from  o-amido-phenol. 
Prepared  by  saturating  a  mixture  of  acetone 
(3  mols.)  and  paraldehyde  (3  mols.)  with  dry 
HCl,  adding,  after  3  days,  o-amido-phenol  (2 
mols.)  dissolved  in  cone.  HClAq,  and  heating  on 
the  water-bath.  Crystals,  v.  sol.  alcohol,  ether, 
and  benzene.  FeClj  colours  its  alcoholic  solu- 
tion green.  -B'H.,S6,.— B'HCL— B'„H.,PtCl,  2aq. 
— B'2H,Cr,0,.-B"'C,H3N30,.  [207°].  'Plates  or 
prisms,  si.  sol.  hot  alcohol. 

{Pij.d)-Oxy-{B.  2  Py.  l)-di-metliyl-quinoline 
CMe:CH.C.CMe:CH  .o-Acn  v  a  t 
CH  :CH.C.N=C.OH  '  ^2^0°]-  Fo™ed  from 
acetoacetic  ether  by  successive  treatment  with 
2>toluidine  andH^SO^  (Knorr,  A.  245,  365).  Flat 
prisms,  si.  sol.  hot  water,  dilute  acids,  and  al- 
kalis. Yields  (B.2;  P?/.  l)-di-methyl-quinoline 
on  distillation  with  zinc-dust. 

{Py.  3)-Oxy-(P.3  ;  Pj/.lj-di-methyl-quinoline 
CH  :CH,C.CMe:CH        mcinrt-]    tti        :i  •  ti 
CMe:CH.C.N=C.OH  •    ^220°].  Formed  m  like 

manner  from  m-toluidine  (K.).  V.  si.  sol.  hot 
water.    Yields  {B.S,  P?/.  l)-di-methyl-quinoline 

on  distillation  with  zinc-dust  Platinochlor- 

ide.  [234°].  The  hydrochl  or ide  is  crystalline, 
and  is  decomposed  by  water. 

{Py.  3)-0xy-(B.  4  ;  Py.  l)-dimethyl-quinoline 
CH:CH  .C.CMe.CH  , .  ,.1 

CH:CMe.C.N^C.OH  •    ^"^^"^ ^'^^^ 
from  o-toluidine  (Knorr,  A.  245,  368).  Slender 
needles  (from  water).     Yields  {B.  4,  Py.  l)-di- 
methyl-quinoline  on  distillation. — 
B',H.,PtCl,2aq.    [220°].— NaC„H,„NO.  Plates. 

{Py.  l)-0xy-(P.2;  Py.  3)-di-methyl-quinoline 
CMe:CH.C.C(OH):CH  „        ,  , 

CH=CH.C.N==CMe-  ^275°].  Formed  by 
heating  p-tolyl-amido-crotonic  ether 
C.H,NH.CMe:CH.CO.,Et  at  250°  (Conrad  a.  Lim- 
pach,  B.  21,  525  ;  cf.  Knorr,  B.  17,  542).  Needles 
(containing  aq).— B'HCl.  Needles  (from  hot 
water).— B'.,HjPtCl6.  [228°].  Prisms  (from  hot 
water). 

{Py.  l)-0xy-(P.4,  P2/.3)-di-iiiethyl-quinoline 
CH:CH— C.C(OH):CH      „cio-,      -r,  ^ 
CH:CMe.  C.N-=  CMe*    ^261  ].     Formed  by 
distilling  o-tolyl-amido-crotonie  ether  (C.  a.  L.). 
Plates  (containing  aq). — B'jHjPtCl^.  Needles. 

Oxy-(P?/.  1,  3)-di-methyl-quinoline 
C„H,„N(OH).    [44°].    Made  from  (P;/.  l,3)-di- 


[229°].    Formed  by 


methyl-quinoline  by  conversion  into  the  snl- 
phonic  acid  and  fusing  this  with  NaOH  (Beyer, 
J.pr.  [2]  33,  409).— (B'HCl),PtC1^2aq. 

Oxy-tri-methyl-quinoline 
CMe:CH  .C.C(OH):CH  „        ,  , 

CH  :CMe.C.N=CMe-  ^264°].  Formed  by 
heating  m-xylyl-)3-amido-crotonic  ether  (Conrad 
a.  Limpach,  B.  21,  526).  Needles  (containing 
aq).— Platinochloride.    [282°].  Needles. 

Oxy-tetra-methyl-quinoline    CisHj^NO  i.e. 

C,HMe3<gQgl.-g^c-  by  quickly  heat- 

ing  <|'-eumyl-amido-crotonic  ether  at  250°  (Conrad 
a.  Limpach,  B.  21,  529).    Prisms  (from  alcohol). 
Sublimes  at  285°,  without  previous  fusion. — 
B'^H^PtClg.    Prisms  (from  alcohol). 
(Py.  1,  3, 4)-Di-oxy-methyl-quinoline 

^«^<NMf!cO-  t^*^""]-  Formed  by  heating 
its  methyl  derivative  with  HClAq  at  120°.  Small 
needles,  sol.  alkalis.  Yields  a  nitrosamine 
C|„H8N0;j(N0)  crystallising  in  red  needles  [c. 
188°]. 

Methyl  derivative  ^6H4'\^Me^^^  CO • 
[68°].  Formed  by  heating  (Py.  1,  3,  4)-chloro- 
oxy-methyl-quinoline  with  NaOMe  (Friedlander 
a.  Miiller,  B.  20,  2014).  Slender  white  needles, 
V.  sol.  alcohol.— B'.^H.^PtClg :  pyramids. 

Ethyl  derivative  CiJiJ^OEt)m.  [87-5°]. 
Slender  white  needles. 

{B.  4 ;  Py.  l)-Di-oxy-(P7/.  B)-methyl-quinoline. 
Methyl  derivative 

CH:CH  C.C(OH)  :CH 

CH:C(OMe).C.N  CMe' 

heating  o-methoxy-phenyl-amido-crotonic  ether 
at  260°  (Conrad  a.  Limpach,  B.  21,  1654).  Long 
silky  needles  (containing  aq).  —  B'2H2PtClg 
[239°].  Tables. 

(B.2 ;  Py.  l)-T)i-oxy-(Py.  3) -methyl-quinoline. 
Methyl  derivative 

C(OMe):CH.C.C(OH):CH  ™„on  v  ;j  u 
CH==CH.C.N=CMe-  [290°]-  Formed  by 
the  action  of  heat  onp-methoxy-phenyl-amido- 
crotonic  ether  which  is  made  from  ^-anisidine 
and  acetoacetic  ether  (C.  a.  L.). — B'HCl. — 
B'„H,PtCl,.— B',H,SOj.  S.  -6  in  the  cold.— 
B'MeCl.  [251°]".  '  Needles.— B'2Me,PtCl6  4aq.— 
B'Mel.  Converted  by  moist  AgjO  into  CijHjjNOj 
[149°]. 

Di-methyl  derivative  C(,H^Me(OMe).^N. 
[94°].  Formed  from  the  methyl  derivative, 
NaOMe,  and  Mel.    Needles  or  prisms. 

{B.  2,  3) -Di-oxy-(P2/.  3) -methyl-quinoline. 

Methylene  derivative 

CH.<g:6;ci.tT;EMe-  [152°].  Formed  on 
reduction  of 

CH,02:C,H,(NO,).CH:CH.CMe:N2HPh  (Haber,  B. 
24,  623).  Silvery  needles,  m.  sol.  ether. — 
B'^HPtCls.— B'H.CrO^.  Detonates  at  210°.— 
Picr'ate.  [175°].    Yellow  crystals. 

[Py.  1,  2, 3,  4)  -  Tri  -  oxy  -  methyl  -  quinoline 

C,H,<^^^°^)  -^l^^).    Di  -  oxy  -  methyl  -pseudo- 

carbostyril.  Formed  by  warming  the  nitroso- 
derivative  of  {Py.  1,  3,  4)-di-oxy-methyl-quinol- 
ine  with  SnClj.  White  needles,  si.  sol.  water, 
benzene,  and  CHCI3.  By  Fe^Cl^  it  is  oxidised 
to  methyl-pseudo-quinisatin 
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/CO  .CO 

CsH/         I     [122°]  (Fricdlanacr  a.  Miiller, 

\Nl\Ie.CO 
B.  20,  2015). 

References.  —  Bromo-,   Ciiloro-,   and  Di- 

CHLOBO-DI-NITKO-  OXY-SIETU YL-QI'INdl.lNES. 

(B.  4)  0XY-(Z';/.  4)  METHYL-QUIN0LINE 
CARBOXYLIC  ACID.  TelraJii/dride 
C„H„Me(0[I)(CO,H)N.  [211°]  (S.  a.  E.)  ;  [21G°] 
(K.  a.  N.).  Formed  by  lieating  oxy-quinoline 
carboxylic  acid  tetrahydride  with  Mel  and  INIeOH 
at  120°  (Schmitt  a.  Engelmann,  B.  20,  1219; 
Krolikovsky  a.  Nencki,  M.  9,  208).  Prisms  (con- 
taining 2aq),v.  sol.  hot  water  and  alcohol.  lias 
no  toxic  action.  After  administration  to  dogs  the 
urine  contains  the  acid  CaH3Me(0H),,(C0.,H)N 
[255],  insol.  water. 

{B.  4)-0xy-(Py.  3)-methyI-quinoline  carb- 
oxylic acid  NC,,H^Me(OH)(CO,H).  [207°]. 
Formed  by  heating  potassium  oxy-quinaldine 
with  liquid  CO.,  at  190°  (Konig,  B.  21,  883). 
Yellow  needles  (containing  aq),  si.  sol.  cold 
water.    Gives  a  cherry-red  colour  with  FeCl.,. 

{Pi/.  l)-Oxy-(i';/.  3)-methyl-quinoline  {Py.2)- 

carboxylic  acid  C,H,<^'2f2  CMe^^'^^^  •  l^^^^"^- 
Formed  by  oxidising  the  corresponding  alde- 
hyde with  alkaline  KiVInO,  (Conrad  a.  Limpach, 
Ji.  21,  1975).  Crystals  (from  alcohol).— MgA'., 
(dried  at  100°).    Crystalline  pp. 

{Pij.  3,  l)-Oxy-methyl-quinoline  (J5.  4)- 
carboxylic  acid.  [312°].  Formed  by  oxidising 
(a)-oxy-(7)-methyl-julole  dihydride  with  KMnO^ 
in  acid  solution  (Ilcissert,  B.  24,  853).  Needles, 
m.  sol.  alcohol,  si.  sol.  hot  water. 

{Pi/.  1)-0XY-(P;/.  3)-METHYL-QUIN0LINE 
(Pij.  2)-CARB0XYLiC  ALDEHYDE 

p    XT      /C(OH).('.CHO  rOT,OT  T?  rl  i 

^^^K]^  -CMe    •  ]•    Formed,  toge- 

ther with  C.„H.,,,N,0.,  [192°],  by  boiling  (Pij.  1,  3)- 
oxy-methyl-quinoline  with  chloroform  and 
KOHAq  (Conrad  a.  Limpach,  B.  21,  1072). 
Yellow  j)lates  (from  alcohol),  sol.  acids  and 
alkalis.^B'HCI.— B'„H2PtCl„.  [215°-220°]. 

Phcnyl-hydra'zide  C„H,,N,0.— B'HCl : 
yellow  needles,  si.  sol.  hot  water. 

{Pij.  l)-0xy-(i3. 1,  2,  4;  Pi/.  3)-tetra-methyl- 
quinoline  {Pij.  2) -carboxylic  aldehyde 
CMe:CMo  .  C.C(0H):C.CH0  ^  i  k  fi 
CH  :CMe-C.NU_icMe  •  ''^^ 
action  of  caustic  soda  and  chloroform  on  the 
corresponding  oxy-tri-methyl-quinoline  (C.  a. 
L.).  Yields,  with  phenyl-hydrazine  hydrochlor- 
ide, crystalline  C,,,H.„,N,',0HC1. 

OXY-METHYl-QUINOXALINE 
CH  :CH.C.N:CH  ,  ,      ■  7- 

CMe:CH.C.N:C.0H-  Oxijtoluqttmoi'ahnc. 

Formed  by  oxidation  of  its  dihydride  by  the  air 
or  by  ammoniacal  AgNO.,  (Hinsberg,  B.  19,  483  ; 

A.  248,  75).  Feebly  basic  plates.  PCI5  yields 
chloro-methyl-quinoxaliue  [77°].  —  NaA'  aq  : 
plates,  sol.  water. 

Methyl  derivative  [71°]. 

Ethyl  derivative  [67°].  From  the  chloro- 
methyl-quinoxaline  and  NaOEt.   Satiny  needles. 

£>) /i;/dridc  C,,H,„N,,0.  [95°-124°].  Formed 
by  reducing  o-nitro-tolyl-amido-aeetic  acid  with 
tin  and  HCl  (Plochl,  B.  19,  10;  Leuckart  a. 
Hermann,  B.  20,  27).  Formed  also  from  ohloro- 
acetic  ether  and  tolylene-o-diamine  (Hinsberg, 

B.  18,  2870).    Very  oxidisable. 


Oxy-di-tnethyl-quinoxaline 

C,H3Me<;^:^;Q]^.  [238°].  Formed  by  pass- 
ing air  through  an  alkaline  solution  of  the  di- 
hydride, which  is  obtained  by  condensing  tolyl- 
ene-o-diamine with  a-bromo-ioropionic  or  pyruvic 
acid  (Hinsberg,  A.  237,  351  ;  248,  78).  Thin 
crystals  (from  alcohol),  v.  si.  sol.  water.  Is 
perhaps  a  mixture  of  isomerides. 

Dihydride  C^HsMb^^^-^q'^^®  [c.l35°]. 

Crystallises  from  alcohol. 

Oxy-tri-methyl-quinoxaliue.  Dihydride 

C,H3Me<^^y-^Q®2.  [227  ].  Formed  by  heat- 
ing tolylene  o-diamine  with  bromo-isobutyric 
ether  (Hinsberg,  A.  248,  79).  Plates,  v.  si.  sol. 
water.  Yields  an  acetyl  derivative  [206°],  a 
nitrosamine  [154°],  and  a  di-nitro-  compound 
[above  280°]. 

Di-oxy-di-methyl-quinoxaline.  Di- ethyl 
,  .  ,.  CH:C(OEt).(\N:CMe  rmn.i 
dcrivatzve  cH:C(OEt).C.N:CMe-  ^^^7^]. 
Formed  by  the  action  of  di-methyl-diketone 
(diacotyl)  on  the  hydrochloride  of  the  di-ethyl 
derivative  of  (a)-di-amido-hydroquinone  (Nietzki 
a.  Kechberg,  B.  23, 1212).    Long  yellow  needles. 

Di  -  oxy  -  di-methyl  -  diquinoxaline,  so-called, 
CMe  :N.C'.CH:C.N:C'Mo  ^  ,  , 
C(OPI):N.C.CH:C.N;COH-  ^"^^"^  "^'^ 
of  NaOAc  and  pyruvic  acid  in  excess  on  a  solu- 
tion of  the  liydrochloride  of  tetra-amido-benzeno 
(Nietzki  a.  Miiller,  B.  22,  445).  Dissolves  in 
alkalis  with  greenish-yellow  fluorescence. 

OXY  METHYL-QU'lNOXALINE  CARBOXY- 
LIC ACID  C,„H,N,0,  i.e.  C,H,(CO,H)<^:^  qj:^- 

Formed  by  adding  i^yruvic  acid  in  slight  excess 
to  an  aqueous  solution  of  di-amido-benzoic  acid 
(Zehra,  B.  23,  3629).  Pale-yellow  needles,  m. 
sol.  hot  alcohol.  Blackens  above  300-'  without 
melting. — Ba.\'._,  3aq:  yellowish-white  needles. 
Oxy- methyl -quinoi  aline    carboxylic  acid 

C,,II.,Me<^^;^'Q^-^.    Formed  by  the  action  of 

boiling  potash  on  C|,H,„N,|0.,  [258°],  which  is 
made  by  mixing  aqueous  solutions  of  alloxan 
and  tolylene  o-diamine  (Hinsberg,  A.  237,  356). 
Yellow  needles  (from  dilute  alcohol).  Gives  off 
CO..  at  214°. 

bXY-METHYL-SUCCINIC  ACID  v.  Oxypyro- 

TARTAKIC  ACID. 

Oxy-di-methyl-succinic  acid  v.  Oxy-adipic 

ACID. 

Di-oxy-di-methyl-succinic  acid 

CO,,H.CMo(OH).CMc(OH).CO,H.  Di-mcfhyl- 
racemic  acid.  [179°].  Formed  by  saponifying 
its  nitrite  with  HClAq.  Crystals  (containing  aq). 
— KHA".  Plates,  m.  sol.  hot  water. — CaA"l5aq. 
— BaA"2aq  :  small  needles. 

Nitrile  CN.CMe(OH).CMe(OH).CN. 
[c.  110°].  Formed  from  di-methyl-di-ketone 
(diacetyl)  and  HCy  (Fittig,  A.  249,  208).  Very 
liygroscopic  needles,  si.  sol.  chloroform. 

Isomer idc. — Di-jietiiyl-taktahic  acid. 

OXY-METHYL-TEREPHTHALIC  ACID 
C„H.,Me(OH)(CO.,H).,  [2:5:4:1].  [285°-290°]. 
Formed  by  fusing  C,H,,Me(SO,NH„)(CO,H),  with 
potash  (Jacobsen  a.  H.  Meyer,  B.  i6,  191). 
Minute  prisms  (from  very  dilute  alcohol),  de- 
composed on  fusion. 

3  A  2 


721 


OXY-METHYL-THIAZOLE. 


OXY  -  METHYL-THIAZOLE  ^n-cMe^^' 

Thiocyanacctonc.  [102°].  Formed  by  heating 
the  earboxylic  acid  (Wohmann,  A.  259,  298),  or 
by  heating  with  dilute  HClAq  the  compound 
CH.|CO.CH,,SCy,  formed  from  chloro-acetone 
and  a  sulijhocyanide  (Tsoherniak  a.  Norton, 
C.  J.  44,  568;  Hantzsch,  B.  20,  3127,  3337;  21, 
941;  4. 249,20).  Needles.  Yields  methyl-thiazole 
on  distilling  with  zinc-dust.  With  phenylene 
m-diamine  it  forms  C,HJNH.C^H,SN),  [152°]. 
Eeacts  with  hydroxylamine. 

Di  -  oxy  -  metliyl  -  thiazole  ^^^NMe. 

Formed  from  di-oxy-thiazole,  NaOMe,  and  Mel 
(Arapides,  A.  249,  28).  Liquid,  v.  e.  sol.  water. 
Decomposed  by  boiling  NaOHAq  into  methyl- 
amine  and  thioglycollic  acid.  PCI5  yields 
CaH.CLNOS  [161°]. 

OXY-METHYL-THIAZOLE  CARBOXYLIC 

ACID  ^'(C(^H)-CMe-  Po™ed  from  its 

ether,  and  also  by  heating  chloro-methyl-thiaz- 
ole  earboxylic  acid  with  cone.  KOHAq  (Ziircher, 
A.  260,  286;  Wohmann,  A.  259,296).  Plates 
or  needles  (containing  a;aq),  v.  sol.  water.  — 
NHjA'Saq.    Prisms,  decomposing  at  138°. 

Ethyl  ether  EtA'.  '  [129°].  Formed  toge- 
ther with  (SC3Me(C0.,Et)N),0  [142°]  fromchloro- 
acetoacetic  ether  and  ammonium  or  barium 
sulphocyanide  (Hantzsch  a.  Weber,  B.  20, 
3132).  Silky  plates.  Hydroxylamine  forms 
C,„H,AN^S,  [c.  217°]. 

OXY-METHYL-THIOPHENE  S^^^l^g^'.^g. 

Formed  from  levulic  acid  and  P.,Sr,  (Kues,  B.  19, 
555).  Oil,  si.  sol.  water.— B'HOAc.  (210°). 
Yellow  oil. 

OXY-METHYL-UEEA.    Di-ethyl  deriva- 
tive of  the  glycollyl  derivative 
CH2(0Et).NH.C0.NH.C0.CH„.0Et.  [80°]. 
Formed  from  CH2(0Et).C0NH.^,  bromine,  and 
potash  (Hofmann,  B.  18,  2736).    Needles  (from 
water). 

OXY-METHYL-XANTHINE  C^H.N.Oj.  S. 
•16  at  16°.  Formed  by  the  action  of  potassium 
cyanate  on  the  hydrochloride  of  di-oxy-amido- 

methyl-pyrimidine  CO<™®-^q^C.NHj  (Beh- 

rend,  A.  231,  252;  Lehmann,  A.  253,  80). 
Needles  or  prisms  (containing  2aq),  si.  sol.  water. 
Does  not  reduce  alkaline  AgNOa. 

OXY-MYRISTIC  ACID  C.^H.^O,.  [51°]. 
Occurs  in  the  essential  oil  from  the  fruit  of 
Angelica  archangelica  (Miiller,  B.  14,  2480). 
Pearly  plates  (from  alcohol).— KA'  aq.— CuA'.^. — 
AgA' :  bulky  pp.  Benzoyl  derivative  [68°]. — 
AgA'. 

(1,2)-DI-0XY-NAPHTHALENE 

C,„H,(0H),[1:2].  [00°].  v.  (/3)-Hydeonaphtho- 
QDINONE,  vol.  ii.  p.  728. 

(l,4)-Di-oxy-naphthalene  [176°]  v.  (a)-HYDEO- 

NAPHTHOQDINONE. 

(l,4')-Di-oxy-naplithalene.  [260°].  Formed 
by  potash-fusion  from  (a)-naphthol  sulphonic 
acid  and  from  naijhthalene  (l,4')-disulphonic 
acid  (Erdmann,  A.  247,  356  ;  Bernthsen,  B.  20, 
938  ;  Armstrong  a.  Wynne,  C.  J.  Proc.  3,  43). 
Scales,  V.  sol.  hot  alcohol,  si.  sol.  water.  Yields 
crystalline  C,„H„(0Ac)2  [160°]. 


Pc7-i-di-oxy-naphthalene  C,(,PI,(OH).,  [I:!']. 
[140°].  Formed  by  potash-fusion  from  the  an- 
hydride got  by  boiling  naphthylamine  pcri- 
sulphonic  acid  with  water  (Erdmann,  A.  247, 
357).  Needles  or  plates,  si.  sol.  water.  Yields 
C,„H5(OAc).2  [148^]  crystallising  in  white  plates. 

Di-oxy-naphthalene.  Made  by  reducing  peri- 
naphthoquinone  with  HOAc  and  ziric-dust  (Mel- 
dola  a.  Hughes,  C.  J.  57,  631).  Minute  needles 
which  blacken  at  205°.  Yields  C,„H,(0Ac)2 
[227°].  According  to  theory,  this  body  should 
be  identical  with  the  preceding. 

(l,2')-Dioxynaplithalene  [178°].  Formed  by 
fusing  (;8)-naplithol  (a)-sulphonic  acid  (Bayer, 

B.  15,  1351)  with  potash  (Emmert,  A.  241,  371). 
Needles,  v.  e.  sol.  alcohol,  m.  sol.  water.  Its 
alkaline  solution  blackens  quickly.  FeCl^  gives 
a  blue  pp.     Yields  C,„H,(OAc),  [108°]  and 

C,  „H,(OEt),,  [67°]. 

(l,3')-Di.oxy-naphtlialene  [135°].  Made  by 
potash-fusion  from  naphthalene  (l,3')-di-sul- 
phonic  acid  (Ewer  a.  Pick,  G.  P.  45,229  [1887]) 
or  (/3)-naphthal  (a)-sulphonic  acid  (Glaus,  J.  pr. 
[2]  .39,  315).  White  prisms  (from  benzene). 
Turns  red  in  air.  FeClj  gives  a  blue  colour. 
Yields  C,„H,(OAc).,  [73=]. 

(2,3')-Di-oxy-naphthalene  [216°].  Formed 
by  potash-fusion  fi'om  naphthalene  (2,3')-di-sul- 
phonic  acid  (Dusart,  Bl.  [2]  8,  200  ;  Darmstadtcr 
a.  Wichelhaus,  A.  152,  306)  and  from  (/3)-naph- 
thol  ()3)-sulphonic  acid  (Schiiffer,  A.  152,  298  ; 
Armstrong  a.  Graham,  C.  J.  39,  140  ;  Emmert, 

A.  241,  369).  Thin  plates,  v.  sol.  alcohol,  si.  sol. 
cold  water.  Gives  a  yellowish-white  pp.  with 
FeClj.  Yields  C,„H„(OAc).,  [175°]  and  G,„H,(OEt)„ 
[162°].  Forms  a  disulphonic  acid  which  gives 
BaG,„H„S.,0„2aq  (Griess,  B.  13,  1959). 

(2,  2')-Di-oxy-naphthalene.  [190°].  Formed 
by  potash-fusion  from  naphthalene  (2,2') -di- 
sulphonic acid  (Ebert  a.  Merz,  B.  9,  009 ;  Weber, 

B.  10,  1233  ;  14,  2206  ;  Clausius,  B.  23,  519). 
Needles  (from  hot  water).  Its  alkaline  solution 
blackens  in  air.     Yields  C,„H„(0Ac).,  [136°], 

C.  „H„(0Bz)2  [139°],  G,„H„(0Me)„  [134],  and 
C,„H„(OEt),  [104°]  (Liebermann,  B.  15,  1428). 

Dioxynaphthalene  [161°].  Got  by  fusing 
(/3)-naphthol  (B)-disulphonic  acid  (1  pt.)  with 
NaOH  (4  pts.)  at  310°,  or  by  heating  with  dilute 
(25  p.  c.)  H,,SOj  at  200°  {E.  P.  15,803).  Crystals 
(from  water).  FeClj  gives  an  intense  blue  colour. 
Combines  with  diazo-  compounds. 

Tri-oxy-naphthalene  C^JI^O.,.  Got  by  re- 
ducing oxy-(a)-naphthoquinone  (Graebe,  A.  154, 
324).  Yellow  needles  (from  ether).  "Very  readily 
oxidised. 

DI-OXY-NAPHTHALENE  DICARBOXYLIC 
ACID  G,„Hj(OH).,(GO,,H).,.  [162°].  Formed  by 
heating  narceic  acid  (Glaus  a.  Meixner,  /.  pr.  [2] 
37,  1).  White  needles,  v.  sol.  ether.  Yields 
0,„H„(GO,,H).,  [253°]  on  reduction.— Na,A"  6aq.— 
NaHA"5|aq;  small  needles.— Ba A"  2aq. — Ag  A". 

DIOXYNAPHTHALIC  ACID  C,„H„Os. 
[126°].  Made  by  boiling  chloro-oxy-naphthalic 
acid  {v.  Naphthalene)  with  baryta  (Hermann, 
A.  151,  67).  Prisms.— KHA"aq.-BaA"3aq.— 
Ba(HA'%  —  Ba(NH,,A")2  2aq.  —  Ca(NH,A")2.  — 
Cu(NH.|A")2:  blue  prisms. 

DI-OXY-NAPHTHAZINE  CisHioN^Oj.  [c. 
300°].  Formed  from  di-oxy-naphthoquinone  and 
naphthylene-(l,  2) -diamine  in  alcohol  (Nietzki 
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a.  Hastorlik,  B.  24,  1339).  Ecadish-bro\Yn 
needles,  si.  sol.  alcohol. 

(a)-0XY-(3)-NAPHTH0IC  ACID 

C,„H,,(On)CO,,H  [1:2].  Najilithol  carboxijlic  acid. 
[187"].  S.  -058  at  n\  Vonnc'd  by  passing 
CO.^  over  sodium-a-naplitliol  at  100'  (Eller,  A. 
152,  277  ;  Schaffer,  A.  152,  2'Jl ;  Nietzki  a.  Gie- 
termann,  D.  20,  1274),  or  by  heating  sodium- 
(a)-naphthol  with  liquid  CO.,  at  130"  (Schmitt 
a.  Burkard,  B.  20,  2G99).  Stellate  groups  of 
needles  (from  alcohol).  FeClj  colours  its  solu- 
tion blue.  rCl,,  forms  C,„H,(0P0Cy.CCl3 
[115°],  whence  moist  air  forms 
C,„II„(0.rO(OH).,).CO.,H,  while  alcohol  yields 
C,„HJO.P(OEt),,)".CO.,H  [63°]  (Wolffenstein,  B. 

21,  118(5).— NaA'  Haq.— NaA'.— NH^A'.— PhA'. 
[96°]. 

Acetyl  derivative  C^JlJfikc).COJl. 
[158-]. 

AI ethyl  ether  MeA'.  [7S°].  Converted 
by  hydroxylamine  into  C|„H,(OH).CO.NH(On) 
[174°]. 

Ethyl  etherEtk'.  [49']. 

Phenyl  ether  PhA'.  [96°]. 

Methyl  derivative  of  the  anilide 
C,„H,(OMe).CONHPh.  [218°].  Made  from 
methyl  (a)-naphthol,  phenyl  cyanate,  and  AICI3 
(Leuchart  a.  Schmitt,  B.  20,  2340).  Prisms. 

(0)-Oxy-(a)-naphthoic  acid 
C,„H,(OH)(CO.,H)  [2:1].  [157°].  Formed,  in 
like  manner,  from  (5)-naphthol  (S.  a.  P. ;  cf. 
Kautl'mann,  B.  15,  804).  Slender  needles,  de- 
composing at  126°  when  slowly  heated.  Com- 
pletely decomposed  by  boiling  water  into  CO., 
and  (i3)-naphthol.  FeCl^  gives  a  blue  colour. 
PCI5  yields  C,„H,(0P0C1.,)C0C1  [38°],  whence 
moist  air  forms  C,„H,(0P0(0H)2).C0JI  [156°], 
while  dilute  alcohol  produces 
C,„H„(0P0(0Et),).C02H  [113°]  (Eabe,  B.  22, 
392). — NHjA' :  yellow  needles,  m.  sol.  cold 
water. 

Methyl  ether  MeA'.     [76°].  Converted 
by  hydroxylamine  into  amorphous 
C,„H,(OH).CO.NH(OH)  [178 ']  (Jeaurenaud,  B. 

22,  1277). 

Ethyl  ether  mk'.  [55°]. 

Methyl  derivative  of  the  amide 
C,„H,(OMe).CONH„.  [186°].  Form  from 
methyl  (^)-naphthol,  AlCl,,,  and  C1C0NH._,  (Gat- 
tormann,  A.  244,  75).    Crystals  (from  alcohol). 

Ethyl  derivative  of  the  amide 
C,„H,(OEt).CONH,.  [161°].  Plates  (from  al- 
cohol). 

Methyl  derivative  of  the  anilide 
C,„H,(OMe).CONHPh.  [169°].  Made  from 
methyl  (/3)-naphthol  and  phenyl  cyanate  in 
presence  of  AlClj  (L.  a.  S.).  Needles. 

(;8)-Oxy-naphthoic  acid 
C,„H,(OH)CO.,H[?2:3'J.  [216°].  Formed  in  small 
q  uantity  f  rom  sodium  (fl)  -naph  t  hoi  and  CO..  at  290° 
(Schmitt  a.  Burkard,  B.  20,  2702).  Plates,  v. 
sol.  alcohol.  Very  stable.  FeCl,,  colours  its  so- 
lution blue.  Its  methyl  ether  does  not  react  with 
hydroxylamine. 

Pt'?  i-Oxy-naphthoic  acid 
C,„H„(OH)CO.,H  [1:1'].  [169°].  Made  by  heating 
its  internal  anhydride  for  a  long  time  with 
dilute  KOHAq  (Ekstrand,  B.  19,  1138;  J.  pr. 
[2]  38,  278).  Small  needles  (from  ether),  v.  sol. 
water.  Solutions  of  its  salts  are  coloured  violet 
by  FoClj.— CaA'.^3^aq  :  decomposed  on  boiling. 


Anhydride  C,„H|<^^  .  NaplitlioJactone. 

[108°].  Made  from  amido-(a)-naphthoic  acid  by 
the  diazo-  reaction.  Needles  (from  alcohol)  or 
tables  (from  ether),  insol.  cold  aqueous  alkalis. 

(a)-Oxy-naphthoic  acid 
C,„H„(0H).C0.,H[1:4?]. 

Ethijl  derivative  C,„H„(0Et)C0,,H. 
[214°].  Formed  by  the  action  of  alcoholic 
potash  on  the  amide  C|„H„(OEt)CONH.,  [244°], 
which  is  made  from  C|„H,OEt  and  CICONH.,  in 
presence  of  AlCL,  (Gattemiann,  B.  23,  1198;  A. 
244,  73).  Needles,  m.  sol.  alcohol. — NaA'oaq  : 
plates. — CaA'.,  3aq:  needles,  si.  sol.  water. 

Methyl  'derivative  C„H,(O.Me).CO,H. 
[232°].  Formed,  in  like  manner,  from 
C,„H„(OMe).CONH.  [234°]  which  is  prepared 
from  C,„H,OMe. 

(a)-Oxy-(a)-naphtlio-,c  acid.  [234°-237°]. 
Formed  by  fusing  (a)-sulpho-(a)-naphthoic  acid 
[235°]  with  potash  (Battershall,  A.  168,  114). 
Needles  (from  water),  v.  sol.  alcohol.  Aqueous 
solutions  of  its  salts  blacken  on  boiling.  FeClj 
gives  a  dirty  violet  pp. 

(a)-Oxy-(i8)-napliclioic  acid.  [213°].  Made 
by  potash-fusion  fromsulpho-(/3)-naphthoic  acid. 
Needles  (from  boiling  water).  Its  salts  are  un- 
stable.   FeClj  gives  a  dirty  red  pp. 

(/3)-Oxy-(a).naphtlioio  acid.  [247°].  Made 
by  potash-fusion  from  the  sulpho-naplithoic  acid 
[218°-222']  (Stumpf,  A.  188,  6).  Mass  of 
needles  (from  water).  FeCljhas  no  effect  in  the 
cold,  but  gives  a  brown  pp.  on  warming. 

(0)-Oxy-(a)-naphthoic  acid.  [187  '].  Made 
by  potash-fusion  from  sulpho-naphthoio  acid 
[182°-185°]  (Stumpf).  Branching  needles  (from 
water).  Gives  a  chocolate  colour  with  FeCl^. 
Yields  (/3)-naphthol  on  distilling  with  lime. 

(;8)-0XY-NAPHTH0IC  ALDEHYDE 
C,„H,(OH)CHO.  Aldchydo-naphthol.  [76°]. 
Formed  from  (5)-naphthol,  chloroform, and  aque- 
ous NaOH  (Kauffmann,  B.  15,  805;  16,  683). 
Prisms  (from  alcohol),  almost  insol.  water. 
FeClj  colours  its  solution  brown.  Eeduces  warm 
ammoniacal  AgNO,,  forming  a  mirror.  With 
Ac.O  and  NaOAc  it  forms  C,„H,(OAc).CH(OAc)., 
[124°].  Yields,  on  oxidation,  oxy-naphthoic 
acid  [150°].-C,„H,(ONa).CH'O  :  yellow  plates. 

(a)OXY-(a)-NAPHTHOPHENAZINE 
C„H,„N,0  i.e.  C„H,:N,:C,„H,OH  [4:3:1].  Formed 
by  heating  (a)-amido-  or  diethylamido-  (a)- 
naphthophenazine  with  cone.  HCIAq  for  5  hours 
at  180°  (Fischer  a.  Hepp,  B.  23,  845  ;  Eicker, 
B.  23,  3805).  Eeddish-yellow  needles  (from 
alcohol).  The  hydrochloride  forms  red  prisms 
with  green  lustre. 

OXY-(^)-NAPHTH0aUIN0LINE  C,:,H,,NO. 
Formed  by  fusing  (;3)-naphthoquinoline  sul- 
phonic  acid  with  potash  (Gentil,  B.  18,  202). 
Does  not  melt  below  250°. 

(a)-0XY-(a)-NAPHTH0QTJIN0NEt).Jur.LONE. 

(/3)-Oxy-(a)-naphthoquinoiie  C,„H,(OH)0.^. 
NaphfJialic  acid.  [190].  Formed  by  heating 
amido-  or  oxy-  naphthoquinonimide  or  oximido- 
naphthol  with  HCIAq  or  alkalis  (Martius  a. 
Griess,  A.  134,  377  ;  Graebe  a.  Ludwig,  A.  154, 
321;  B.  4,  970;  Merz  a.  Diehl,  B.  11,  1314; 
Kehrmann,  B.  23,  2453).  Formed  also  in  like 
manner  from  phenyl-amido-(a)-naphthoquinone 
and  from  phonvl-amido-(/3)-naphthoquinone 
(Baltzer,  B.  14, 1900;  Zincke,  B.  14,  14'J6  ;  Lie- 
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bermann  a.  Jacobaon,  A.  211,  80).  Yellow 
needles,  v.  si.  sol.  cold  water.  May  be  sublimed. 

Reactions. — 1.  Keduced  by  tin  and  HCl  to 
tri-oxy-naplithalene. — 2.  The  Na  salt  heated 
with  o-phenylene-diarnine  forms  (a)-naphtho- 
eurhodol  (Kehrmann,  B.  23,  2453). — 3.  Benzoic 
aldehyde,  forms  CHPh(C,„H,(OH)0„).  [211°- 
214°]  (Zinoke,  B.  21,  2203).- 4.  PJmnyl-hydraz- 
ine  yields  C,„H3(0H)0(N„HPh)  [230°]  which 
forms  the  salts  CaA'.,  4aq  and  BaA'.,  lOaq,  the 
ethers  MeA'  [175°]  and  EtA'  [173°],  and  the 
acetyl-  derivative  C,sH,,AcN,02  [179°].  It  reacts 
with  aldehyde,  benzoic  aldehyde,  and  acetone, 
forming  C3,H.„N,0^  [c.  258°],  C3<,H,8N,04,  and 
C3,H;„N,0.,  [245°-250°]  respectively  (Zincke  a. 
Thelen,  B.  17,  1812;  21,  2205).— AgCioH^Oj : 
scarlet  needles  (from  hot  water). 

Ethyl  ether  mC^^flfi,.    [127°].  Keedles. 

Iinide  v.  Amido-naphthoquinone. 

Anilide  v.  PnENYL-AMIDO-NAPHTHOQUrNONE. 

Oxim  C,„H,(NOH)(OH)0  [1:2:4].  Nitroso- 
naphtharesorcin.  Formed  from  oxy-naphtho- 
quinone  and  hydroxylamine  (Kostaneeki,  B.  22, 
1343).  Needles,  decomposing  at  180°.  Gives 
with  ferrous  salts  a  green,  and  with  ferric  salts 
a  dark-brown  lake.  The  hydrochloride  forms 
yellow  needles.  Nitrous  acid  forms 
C,„H,,(N0H)20„  crystallising  in  plates  (contain- 
ing aq),  decomposing  at  165°. 

Oxy-(i3)-naphthoquiQoneC,„H5(OH)02[2':l:2]. 
Formed  by  oxidising  its  oxim  with  FeCl.,.  Eed- 
dish-brown,  amorphous  pp.,  v.  sol.  alcohol. 

Oxim  C,„H5(0H)(N0H)0  [2':1:2].  [235°]. 
Formed  from  (2,2')-di-oxy-naphthalene  and  ni- 
trous acid  (Clausius,  B.  23,  521).  Brownish- 
yellow  needles. 

Di-oxy-naphtlioquinoneC,(,Hj(OH)202.  Naph- 
thazarin.  Formed  by  heating  di-nitro-naph- 
thalene  [214°]  with  zinc  and  a^^O.,  at  200° 
(Eoussin;  De  Aguiar  a.  Baeyer,  B.  4,  251,  438; 
Liebermann,  B.  3,  905 ;  A.  162,  330).  Reddish- 
brown  needles  with  green  lustre,  v.  si.  sol.  boiling 
water,  v.  sol.  alcohol.  Its  alkaline  solution  is 
blue.  Its  solution  in  11,80.,  is  crimson.  Baryta- 
and  lime-  waters  give  violet-blue  pps. 

Isomeride  v.  Oxt-juglone,  p.  101. 

Di-oxy-naphthoquinone  C,„Hj(0H)20,,. 
Formed  by  heating  oxy-amido-naphthoquinone 
with  HClAq  at  175°  (Merz  a.  Diehl,  B.  11, 1322). 
Eeddish-brown  needles  (from  alcohol).  Its  alka- 
line solution  is  brownish-violet.  Dyes  violet 
with  alumina  mordants  and  dark-blue  with  iron- 
mordants.  Dyes  silk  brownish-violet  with  me- 
tallic lustre.  It  forms  a  crystalline  di-acetyl 
derivative.— BaA". — PbA". — Ag.A"  :  greenish- 
blue  pp. 

Tri-oxy-naphthoquinone.  A  black  by-product 
in  preparing  naphthazarin  (Aguiar,  B.  4,  439). 
References. — Beomo-  and  Chi,oro-  oxy-napu- 

THOQUINONE. 

OXY  -  NAPHTHOQUINONE  SULPHONIC 
ACID  C,„H,(OH)0.,SO,H.  Formed  by  the  action 
of  alkalis  on  theacidC,„H,(OH)(SO.,H)(OS03H)2 
got  by  dissolving  dichloro-naphthoquinone  in 
aqueous  KHSO,  (Graebe,  4. 149, 9).— K^A"  (dried 
at  140°) :  orange  crystals. 

References. — Bkomo-  and  Chloro-  oxy-naph- 

THOQDINONE  SOLPHONIC  ACID. 

(/3)-0XY-o-NAPHTH0YL-BENZ0IC  ACID 

C,„H,(0H).C0.C8H,.C0,,H.  Phenyl-oxy-naph- 
thoyl-ketonc-o-carboxylic  acid.     [256°].  Pre- 


pared by  oxidising  an  alkaline  solution  of  (;8j3)- 
dioxy-dinaphthyl  with  KMnOj  (Walder,  B.  16, 
299).  Silky  prisms.  Sol.  alcohol,  ether,  and 
acetic  acid,  nearly  insol.  water. 

Reactions. — 1.  On  fusion  with  KOH  it  gives 
(;3)-naphthol  andphthaUc  acid. — 2.  Heated  with 
HI  it  is  reduced  to  (/3)-oxy-a>-naphthyl-o-toluio 
acid  (C|„H,(OH).CH,.C6H,.C02H).— 3.  Heated 
with  ZnClj  to  220°  it  yields  a  substance  C^.H^O, 
which  forms  colourless  crystals  [146°],  easily 
soluble  in  alcohol. — 4.  Heated  with  resorcin  it 
gives  a  red  colouring-matter,  and  with  dimethyl- 
aniline  and  ZnCL  a  green. 

Salts. — A'Na  :  white  crystalline  powder,  si. 
sol.  cold  water  and  alcohol. — A'Ag :  insoluble 
pp. — A'.,Ba  2aq  :  slightly  soluble  white  pp. 

Methyl  ether  A'Me:  [199°];  prisms. 

Ethyl  ether A'F,t:  [206°];  needles. 

Acetyl  derivative  C,sH„0,(OAc).  [170°]. 

DI-  (a)  -OXY-D  IN  APHTHYL 
C,„H„(0H).C,„H,(0H).  BinaphtJwl.  [300°]. 
Formed  by  adding  FeCl,  to  a  cone,  solution  of 
(a)-naphthol  (Dianin,  B.  6,  1252;  7,  125,  487; 
Julius,  Chein.  Ind.  10, 97).  Silvery  plates  (from 
alcohol),  insol.  water.  Its  alcoholic  solution  is 
coloured  red  by  FeClj. 

Benzoyl  derivative  C„„H|„(0Bz)2.  [253°]. 

Di-methyl  ether  C.,„H,",(0Me)2.  [251°]. 

Di-  ethyl  ether  C.,^li^.,(6¥,i).,.{2\l°].  Pearly 
plates  (Ostermayer  a.  Eosenhek,  B.  17,  2453). 

Di-(|8)-oxy-(aa)-dinaphthyl.  [218°  cor.].  V.D. 
9 -52  (obs.).  Prepared  by  oxidation  of  an  ethe- 
real solution  of  (;8)-naphthol  with  FeCl.,,  the 
yield  being  60  p.c.  of  the  theoretical  amount 
(Dianin;  Walder,  B.  15,  2166).  Needles  or 
plates.  Gives  with  FeClj  a  greenish  colour, 
becoming  red  on  heating.  On  heating  with 
ZnCL,  it  gives  (j8)-dinaphthylene  oxide.  H.jSO^ 
forms'  C„oH,„(OH)„(S03H),„  whence  BaA"6aq; 
C„„H3(0H).,(S03H)4  is  also  formed.  ZnCl^  and 
NHj  at  330°  form  C,„H,3N  [157°],  which  forms  a 
picrate  [217°]  and  an  acetyl  derivative  [144°]. — 
Piorate  C2„H,,,0,2C„H,(N0,)30H.  [174°].  White  ■ 
crystals,  sol.  alcohol. 

Benzoyl  derivative  C„oH,2(OH)(OBz). 
[204°]. 

Di-henzoyl  derivative  C2oH,2(OBz).^. 
[160°]. 

Di-methyl  ether  C.,„H|2(0Me).,.  [190°]. 

Di-ethyl  ether  C2„H,2(0Et)2.  [90°]. 

Di-oxy-dinaplithyl.  [196°].  A  product  of 
the  action  of  melted  potash  on  (/3) -naphthoic 
aldehyde  (Kauffmann,  B.  15,  807).  Silky  needles 
(from  alcohol). 

Tetra-oxy-dinaphthyl  C2„H,„(0H),.  '  Di- 
naphthyl  dihydroquinone.^  [178°].  Formed  by 
reduction  of  the  quinone  C2„H|(,04  (Stenhouse  a. 
Groves,  C.  J.  33,  415),  and  by  the  action  of  tin 
and  HCl  on  (^)-naphthoquinone  (Korn,  B.  17, 
3024).  Colourless  needles,  darkening  by  oxida- 
tion in  air,  insol.  water,  v.  sol.  HOAc.  The 
quinone  C2„H|(,0,  is  oxidised  in  alkaline  solution 
by  the  air  to  [4:3:2:1]  CioH,02(OH).Oi„H,02(OH) 
[1:4:3:2]  [245°-250°]. 

Acetyl  derivative  C.,„H,„(OAc)j.  [1G6°]. 

a-OXY- (a) -NAPHTHYL- ACETIC  ACID 
C,2H,„03  i.e.  C,„H,.CH(0H).C02H.  (a)-Naphthxjl- 
glycollic  acid.  [93°].  Formed  by  reducing  (o)- 
naphthyl-glyoxylic  acid  with  sodium-amalgam 
(Boessneck,  B.  16,  640).  Formed  also  by  sapo- 
nifying its  nitrile  (Brandis,  B.  22,  2153),  and 
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from  (o)-naplilliyl  methyl  ketone  by  successive 
treatment  with  bromine  and  potash  (Scliweizer, 

B.  24,  549).  Eosettes  of  needles  (from  water). 
Yields  (a)-naphthoic  aldehyde  on  oxidation  with 
dilute  HNO3. — BaA'.,. — AgA' :  pulverulent  pp.  i 

Methyl  ether  MeA'.    [79°].  Needles. 

Nitrile  C,„H,.CH(OH).CN.  Formed  from 
(a)-naphthoie  aldehyde,  KCy,  and  cold  HClAq. 
Oil,  V.  sol.  alcohol. 

a-0xy-(i8)-naphthyl-acetic  acid.  [158°]  (S.)  ; 
[c.  170°]  (C.  a.  T.).  Prepared  in  the  same  way 
as  its  isomeride  (Clans  a.  Tersteegen,  J.  pr.  [2] 
42,  518  ;  Schweizer,  B.  24,  547).  Small  needles 
(from  water).  Reduced  by  HIAq  toC,„H,CH.,CO^H 
[c.  142°]. 

Methyl  ether  MeA'.    [75°].  Needles. 
Ethyl  ether  EtA'.    [87°].  Needles. 
Acetyl     derivative  C,„H,.CH(OAc).CO.,H. 
[150°]. 

Amide  C,„H..CH(OH).CONH.,.  [228°], 

Oxy-di-naphthyl-acetic  acid  C.„H||0.,  i.e. 
(C,„H,),,C(OH).CO,H.  Yellowish-green  tables, 
decomposing  about  100°. 

Anhydride  C.,.,H,20.„  Formed  by  heating 
(o)-naphthol  with  oxalic  acid  and  HoSO,  (Hoenig, 
M.  1,  251).    Pale-red  plates,  si.  sol.  chloroform. 

(/3)-0XY-NAPHTHYL-ACRVLIC  ACID 

C,  „H„(OH).CH:CH.CO,H.  [170 '].  Formed  by 
heating  its  anhydride  with  aqueous  potash  at 
170°.    Crystalline  powder,  sol.  alcohol. 

•   Anhydride  C,uHg<^Q_'^Q.  {&)-Naphtho- 

coumarin.  [118°].  Prepared  by  heating  (0)- 
oxy-naphthoic  aldehyde  (2  pts.)  with  Ac^O  (10 
pts.)  and  NaOAc  (2  pts.)  at  180°  (Kaulfmann,  B. 
10,  085).  Needles,  v.  sol.  alcohol,  si.  sol.  hot 
water. 

An  isomeride  of  this  anhydride  [141°]  is  got 
by  heating  (/3)-naphthol  with  malic  acid  and 
HjSO,  (Pechmann  a.  Welsh,  B.  17,  1051). 

OXY-DINAPHTHYLAMINE    v.  Imido-di- 

NAniTlIYL  OXIDE. 

Tri-oxy-(3)-naphthylamine 
C,„Hj(OH).,(NH;)[l:3:4:2].    Formed  from  nitro- 
oxy-quinone,  SnCl..,  and   HCl  (Kehrmann  a. 
Weichardt, pr.  [2]  40,  181).  Brownish-violet 
needles. — B'HCl :  monoclinic  prisms. 

Tctra-aceti/l  derivative.  [145°]. 

(^)-OXY-NAPHTHYL-CROTONIC  ACID. 

Anhydride  C,„'R,<:^^^^-'^Q.  [102°].  Formed 

by  the  action  of  H.^SO,  on  a  mixture  of  aceto- 
acetic  ether  and  (/3)-naphthol  (Pechmann  a. 
Cohen,  B.  17,  2190).  Needles,  sol.  alcohol.  Its 
solution  in  H..SO|  exhibits  green  fluorescence. 

DI-OXY-NAPHTHYLENE-DIAMINE 
C,„H,(OH),(NH.,)„[l:3:2:4].  Formed  by  the  ac- 
tion of  SnCU  and  HCl  on  the  oxim  of  oxy- 
amido-naphthoquinone  (Kehrmann  a.Weichardt, 
/.  pr.  [2]  40, 180).  Its  alkaline  solutions  become 
crimson  on  oxidation,  and  then  blue  on  boiling. 
— B'lICl :  white  neeilles. 

TRI-OXY-TRI-NAPHTHYL-ETHANE 
C,„H„(OH).CH,.CH(C,„H,.OH),.     Formed  from 
li-chloro-di-ethyl  oxide  and  (a)-naphthol  (Wis- 
licenus,  .4. 243, 105).    White  amorphous  powder, 
insol.  water,  sol.  alcohol. 

(a)-OXY-NAPHTHYL  ETHYL  KETONE 
C,„H,,(OH).CO.C,H,.   [81°].   Formed  by  heating 
(a)-naphthol  with  propionic  acid  and  ZnCl,,  at 
173°.  Pale-yellow  plates  (from  ether  or  alcohol). 


Phenyl  hydrazide  [128°]. 
Methyl  ether  [58°].    Formed  from  jiro- 
pionyl  chloride,  C,„H;OMe,  and  AICI3  (Gatter- 
mann,   B.   23,   1209).    Prisms   (from  ether), 
i  Yields  an  oxim  C,„H,  (OMe).C(NOH).C,H-  [172°]. 
OXY-NAPHTHYL  METHYL  KETONE 
[l:3JC|„H,(OH).CO.CH3.  '  Ketonaphthol  '  [108°]. 
Formed  by  the  rapid  distillation  of  phenyl-aceto- 
isocrotonic  acid  (Erdmann,.4.254,197).  Crystals 
(from  dilute  alcohol). 

Acetyl  derivative  C|,H|.,03.  [109°]. 
Oxim  C,,H,|NO,.    [174°].  ' 
Oxy-naphthyl  methyl  ketone  [103°].  Formed 
by  heating  (a)-naphthol  with  HOAc  and  ZnCl, 
(Witt,  B.  21,  321).    Pale-green  six-sided  prisms 
(from  benzene).    Its  alkaline  salts  are  yellow. 
Alcoholic  NH,,  at  200°  forms 
C,„H„(OH).C(NH,.).CH,.  [203°]. 

0.rt)ii  C,„H„(bH).C(N0H).CH3.  [170°]. 
(a)-Oxy-naplithyl  methyl  ketone.  Proliably 
identical  with  the  preceding  isomeride.  Methyl 
ether  C,„H5(OMe).CO.CH3.  [72°].  (above  350°). 
Formed  from  C,„H,(OMe),  AcCl,  and  AlCL,  (Gat- 
termann,  B.  23,  1208).    Six-sided  tables. 
Ethyl  ether  C,„H,(OMe)Ac.  [79°]. 
(/3)-0xy-naphthyl  methyl  ketone.  Methyl 
ether    C,„H,(OMe).CO.CH,.     [58°].  Formed 
from  C,„H,OMe,  AcCl,  and  AICI3  (G.).  Slender 
needles. 

Ethyl  ether.    [03°].    Compact  tables. 
OXY-(a)-NAPHTHYL-METHYL  -  PYRAZOLE 

C„H„N,,0  i.c.  C,„H,.N<^(!^-g{Jg.   [c.  190°]. 

Formed  by  heating  (a)-naphthyl-hydrazine  with 
acetoacetic  ether  at  130°  (Knorr,  B.  17,  551). 
Yields  a  methyl  derivative  [129°].  (a)-Naphthyl- 
hydrazine  and  thio-aeetoacetic  ether  form 
C,,^H„N,0  [220°]  (Sprague,  G.  J.  59,  343). 

Oxy-(/3)-naphthyl-methyl-pyrazole.  [190°]. 
Formed  in  the  same  way.  Yields  a  methyl  de- 
rivative [129°]. 

(a) -OXY-NAPHTHYL  PROPYL  KETONE 
C,„H,(0H).C0.C3H,.  [78°].  Formed  by  heat- 
ing butyric  acid  with  (a)-naphthol  and  ZnCl, 
(Goldzweig,  /.  pr.  [2]  43,  97).  Silky  needles 
(from  ether),  m.  sol.  hot  water. 

DI  -  OXY  -  DI  -  (a)  -  NAPHTHYL  -  PYRAZINE 
HEXAHYDRIDE 

C,„H,N<^<OH).CH^^s^j^C,„H,  [275°]. 

Formed  by  boiling  the  acetyl  derivative  of  chloro- 
(a)-naphthylamine  with  alcoholic  potash  (Abe- 
nius,  J.  pr.  [2]  40,  437).  Formed  also  by  heat- 
ing (a)-naphthylamido-acetic  acid  with  Ac.O  at 
200°  (Bischoff,  B.  22,  1807  ;  23,  2003).  Plates 
(from  HOAc),  insol.  alkalis. 

Di-oxy-di-(/3)-naphthyl-pyrazine  hexahydride 
[above  300°].  Formed  by  heating  (;3)-naphthyl- 
amido-acetic  acid  at  220°  in  hydrogen,  and  by 
the  action  of  chloro-acetic  ether  on  the  naph- 
thalide  of  (/8)-naphthylamido-acetic  acid  (Bis- 
choff). Plates,  sol.  aniline.  Converted  by  boil- 
ing alcoholic  potash  into 
C,„H.NH.CH.,CO.N(C„,H  )CH.,CO  H  [105°]. 

DI-OXY  I)I-(S)-NAPHTHYL  SULPHIDE 
S(C,„H,..OH),.  Naphthol  sulphide.  [215°]. 
Formed,  together  with  the  di-  and  tri-  sulphides, 
by  the  action  of  sulphur  at  180°  in  presence  of 
PbO,  orof  S.CL,  in  benzene,  upon  (i8)-naphthol 
(Tassinari,  G.  17,94;  Onufrovitch,  B.  21,3559; 
23,  3355).     Prisms,  insol.  water,  ether,  and 


728 


DI-OXY-Dl-NAPHTmX  SULPHIDE. 


benzene,  m.  sol.  hot  alcohol.  Yields  cli-oxy-di- 
naphthyl  on  heating  with  powdered  copper. 
NHjAq  forms,  on  heating,  (6)-naphthylamine. 
Alcoholic  and  ammoniaeal  AgNO^  forms 
a^HiaSOo.    [164°].— NajA"  6aq  :  needles. 

Acetyl  derivative  SG„„Ily,{OAc).,.  [154°]. 

Benzoyl  derivative  [208°].  Plates. 

Ethyl  ei/ter  SC,„H,2(OEt)2.  [189°].  Yields 
a  di-nitro-  derivative  [235°]. 

Di-oxy-di-  (S)  -naphthyl  disulphide 
S2(C„,H„0H),,.  [169°].  Formed  as  above.  Thin 
yellow  needles,  m.  sol.  benzene.    Yields  di-oxy- 
dinaphthyl  on  heating  with  Cu  at  240°. 

Di-acctyl  derivative  S2C.,||H,2(OAc)2. 
[c.  140°].    Yellowish  crystalline  mass. 

Di-hcnzoyl  derivative  [187°].  Prisms. 

Di-cthyl  ether  [158-5°].  Needles. 

Di-oxy-di-naphtliyl  disulphide  S,(0,„HsOH)2. 
[210°].  Formed  by  heating  (j3)-naphthol  with 
NaOHAq  and  S  (Lange,  B.  21,  260).  Needles, 
insol.  water,  v.  sol.  HOAc.  It  is  accompanied 
by  the  preceding  isomeride  [170°]. 

Di-oxy-di-(^i) -naphthyl  trisulphide 
S.i(C|„H„0H)2.    Formed  as  above  (Onufrovitch). 
Powder.    Yields  a  dibenzoyl  derivative  [194°]. 

v-OXY-(a)-NAPHTHYL-THIO-UKEA 
C|„H,NH.CS.NH(OH).  [116°].  Formed  from 
(a)-naphthyl  thiocarbimide  and  hydroxylamine 
(Tiemann,  B.  22,  1939  ;  Voltmer,  B.  24,  382). 
Pearly  plates  (from  alcohol),  insol.  water.  Hot 
alcohol  converts  it  into  {a)-naphthyl-cyanamide. 

Benzyl  ether  C,„H,NH.CS.NH(0CH2Ph). 
[133°].  Formed  by  using  benzyl-hydroxyl- 
amine. 

(/3)-OXY-co-NAPHTHYL-o-TOLUIC  ACID 

C,„H„(OH)— CH,,-C„H.,.CO,H.  [261°].  Formed 
by  reduction  of  oxy-naphthoyl-benzoic  acid  by 
heating  with  HI  and  P  to  200°  (Walder,  B.  16, 
304).  Small  colourless  prisms.  Nearly  insol. 
water,  si.  sol.  alcohol  and  ether. — A'Ag  :  floocu- 
lent  pp. 

OXY-NITRO-  V.  NiTEO-oxY-. 

DI-OXY-CCTANE  C„H,„0.,  i.e. 
CPrH{0H).CPrH(OH).  MoL  w.  146.  [51-5°]. 
(223°).  Formed  by  the  action  of  alcoholic 
potash  on  isobutyric  aldehyde  (Fossek,  M.  4, 
664  ;  11,  397).  Monoclinic  tables,  v.  sol.  alco- 
hol. Combines  with  CaCU.  Yields  isobutyric 
and  oxalic  acids  on  oxidation  by  HNO^.  Boiling 
dilute  HjSOj  forms  a  (/3)-pinacolin  GiJii„0., 
162°).  Cone.  H2SOJ  in  the  cold  forms  an 
a)-pinacolin  C^Hn^O  (122°)  smelling  like 
camphor. 

Acetyl  derivative  C;H.,,{Okc),.  (235°). 

Di-oxy-octane  C3His(0H).,.  Octylene  glycol. 
(235°-240°).  S.G.  n  -932'.  Obtained  from 
octylene  bromide  by  successive  treatment  with 
AgOAc  and  solid  KOH  (De  Clermont,  C.  B.  59, 
80).    Oil,  sol.  alcohol. 

Acetyl  derivative  C8Hj5(OAc)2.  (245°- 
250°). 

Di-oxy-octane  CMeEt(OH).CMeEt(OH). 

Mcthyl-cthyl-pinacone.  [c.  28°].  (200°-206°). 
A  product  of  the  action  of  sodium-amalgam  on 
methyl  ethyl  ketone  (Lavrinovitch,  J..  185,  124). 
Crystalline  mass,  m.  sol.  water. 

Tri-oxy-octane 
CMePr(OH).CH2.CH(OH).CH20H.      (210°  at 
60  mm.).    Formed  by  the  action  of  HOCl  fol- 
lowed by  KOH  upon  methyl-allyl-propyl-car- 
binol  (Eeformatzky,  J.  pr.  [2]  40,  412).  Thick 


liquid,  V.  sol.  water  and  alcohol,  si.  sol.  alcohol. 
Yields  a  liquid  tri-acetyl  derivative. 

Tetra-oxy-octane  C,H,,(OH)|  i.e. 
CH,(OH).CMe(OH).CH2.CH2.CMe(OH).CH20H. 
[154°].  Formed  by  the  action  of  water  on 
the  liquid  CsH,^02  (170°-1S0°  at  125  mm.) 
which  is  produced  by  the  action  of  potash  on 
C8H|,C10(0H),  a  body  formed  by  the  addition  of 
oxygen  and  HOCl  toCH„:CMe.CH2.CH2.CMe:CH2 
(Przybytek,  B.  20,  3242). 

DI-OXY-OCTENOIC  LACTONE 

CH2:CH.CH2.C(OH)<^Q-'-^^^^  .    Formed  by 

the  action  of  cone.  H.,SOj  on  (G,H,).,C(OH).CO.^ 
[48°]  (Bulitsch,  J.  pr.  [2]  39,  94).  Yellow 
syrup.    Yields  amorphous  I3a(C8H, 30^)2. 

OXY-OCTINOIC  ACID  C^H.^O,  i.e. 
C(C,H,,)2(OH).C02H.  'Diallyloxaiicacid.'  [48°]. 
Formed  by  saponifying  its  ether,  which  is  made 
by  the  action  of  zinc  and  allyl  iodide  on  oxalic 
ether  (Saytzeff,  A.  185,  183  ;  Schatzky,  J.  pr. 
[2]  34,  485 ;  Bl.  [2]  45,  183).  Needles,  m.  sol. 
water,  v.  sol.  alcohol  and  ether. —  NaA' 2aq. — 
LiA'aq. — BaA'.,.— CaA'2  2aq. — ZnA'.,  Isaq.  S.  (of 
ZnA'2)  -28  at  22'°.— CdA'2aq.— PbA'2  2aq.~CuA'2: 
minute  green  needles. 

Ethyl  ether  EtA'.  (213-6°  cor.).  S.G.  2 
•9873  ;  .9718. 

Methyl  derivative  C(C,H5).2(OMe)C02H. 
Yields  the  salts  BaA'.,  2aq. — PbA'.,6  |aq. — CuA'jaq 
and  the  ether  EtA'  (216°).  "S.G.  »f  -9607. 

=  1-4556.  Eqo  =89-52  (Barataeff,  J.  pr.  [2] 
35,1). 

Heptio  acid  [151°],  obtained  by  the  action 

of  bromine  and  potash  on  isobutyl-acetoacetic 
ether  (Demar(;ay,  A.  Ch.  [5]  20,  472),  is  perhaps 
an  oxyoctinoic  acid.  It  yields  CaA'^  5aq,  crys- 
tallising in  needles. 

a-OXY-OCTOIC  ACID  ChH,„03  i.e. 
CPr2(OH).C02H.  [73°]  (K.  a.  S.) ;  [81°]  (E.). 
Formed  by  the  action  of  zinc  and  propyl  iodide 
on  oxalic  ether  (Eafalsky,  B.  14,  2068 ;  Bii. 
1,  527).  Formed  also  by  heating  butyroin 
with  cone.  KOHAq  (Klinger  a.  Schmitz,  B.  24, 
1273).    Needles.— KA'.—BaA'j :  scales. 

Ethyl  ether  mk'.    (209°  cor.).  Oil. 

a-Oxy-octoic  acid  CPr2(OH).C02H.  [111°]. 
Formed  from  its  ether,  which  is  made  from 
oxalic  acid,  isopropyl  iodide,  and  zinc  (Markow- 
nikoff,  Z.  [2]  6,  616).  Needles  (from  water), 
volatile  with  steam.  -  BaA'2  3aq  ;  small  efflo- 
rescent needles. 

Ethyl  ether  mk'.    (203°  cor.).  Oil. 

a-Oxy-octoic  acid 
CH2Pr.CH,.CH,.CH(0H).C02H.  [69-5°].  Formed 
from  cenanthol  and  HCy,  followed  by  boiling 
HClAq  (Erlenmeyer  a.  Sigel,  B.  7,  697, 1108  ;  A. 
Ill,  102).  Plates,  v.  si.  sol.  water.  Split  up  by 
HClAq  at  120°  into  cenanthol  and  formic  acid. 
— AgA'. 

Ethyl  ether  EtA'.    (230°)  at  715  mm. 

Amide  [150°].    Satiny  plates. 

Nitrile  CJI,3.CH(0H).CN.  S.G.i^ -905. 
Formed  from  cenanthol  and  anhydrous  HCy  in 
the  cold.    Liquid,  si.  sol.  water. 

o-Oxy-octoie  acid  CMe3.CH2.CMe(0H).C0,H. 
[107°].  A  product  of  the  oxidation  of  '  isodibu- 
tylene'  with  Kl^lnO.,  (Butleroff,  J.  R.  1882, 190  ; 
C.  J.  42,  936  ;  Bl.  [2]  38,  554).  Needles  or 
prisms,  v.  sol.  hot  water. — AgA' :  needles. 
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jS-Oxy-octoic  acid  CH,.CH(0H).CEt2.C0,H. 

Formed  by  reducing  di-etliyl-acetoacetic  ether 
with  sodium-amalgam  and  water  (Schnapp,  A. 
201,  62).  Hygroscopic  syrup,  v.  sol.  alcohol,  m. 
sol.  water.  Decomposed  on  distillation  into 
aldehyde  and  di-ethyl-acctic  acid. — NaA'^Gaq. — 
CuC„H,iO.,.— AgA' :  tlocculent  pp. 

;8-0xy-octoic  acid  CH,.CH(OH).CMePr.CO,H. 
Formed  by  reducing  methyl-propyl-acetoacetic 
ether  (Jones,  A.  22i;,  288).  Split  up  on  distilla- 
tion into  aldehyde  and  methyl-propyl-acetic 
acid. — Zn.\'., :  crusts. 

/3-Oxy-octoic  acid  CPrH(OH).CMe,.CO,H. 
[108°].  Formed  by  reducing  isobutyryl-isobutyric 
ether  (Wohlbriick,  B.  20,  2334;  Hantzsch,  A. 
249,  54).    Prisms,  v.  soL  ether. — BaA'„3aq. 

7-Oxy-octoic  acid  CEt2(OH).CH,.CH2.CO,H. 
Formed  from  succinyl  chloride  and  ZnEt,^ 
(Wischin,  A.  143,  262).— CaA'^ a:aq.-BaA'.,. 

Lactone  CJI,.,0,.  (228°-233°)  (Emmert, 
B.  15,  1852).    Oil,  V.  sol.  alcohol  and  ether. 

7-Osy-octoic  acid 
CH3.CH(0H).CMeH.CEtH.C0,H.     Formed  by 
reducing  acetyl-liexoic  acid  (Young,  G.  J,  43, 
177;  ^.  216,  43).— Ba.4'„:  amorphous. 

Lactone  C„H,|0,.  (227'). 

7-Oxy-octoic  acid.  Lactone  C„H|,0,„ 
(134°  at  36  mm.).  A  product  of  the  action  of 
iodoform  or  iodine  on  NaOCH.,l'r  (Gorboff,  J.pr. 
[2J  41,  236,  261).  Liquid. 

Oxy-octoic  acid  [112°].  A  product  of  the 
action  of  alcoholic  potash  on  isobutyric  alde- 
hyde (Fossek,  M.  4,  670).  Crystals.— CaA'^ :  sol. 
water. 

Di-oxy-octoic  acid 
CHMe(OH).C(CH,Pr)(OH).CO,H.  A  product  of 
the  action  of  alcoholic  potash  on  bromo-iso- 
butyl-acetoacetic  ether  (Demargay,  C.  B.  86, 
1135).  Liquid,  m.  sol.  water. — BaA'„:  needles. 
^CaA',. 

Di-oxy-octoic  acid 
(CHMe(OH).CH,),,CH.CO,H.  Formed  by  boiling 
barium  di-oxy-di-pvopyl  malonate  with  water 
(Hjolt,  A.  216,  70).     Anhydride  C„H,jO,. 
Liquid,  V.  e.  sol.  water. 

Tri-oiy-octoic  acid.  Lactone 

CH3.CH(0H).CH,.C(0H)<^q"^^^^''.  Formed 

by  the  action  of  H,SOj  on  a-oxy-octoic  acid 
[47°]  (Bulitsch,  J.  J))-.  [2]  39,  89).    Syrup,  sol. 

alcohol.— Ba(C„H,,0,,)2- 

Tetra-oxy-octoic  acid  C„H|,0„  i.e. 
(CH,,(OH).CH(OH).CH,),CH.CO,H.    Formed  by 
boiling  tetra-oxy-di-propyl-ma!onic   acid  with 
baryta-water  (H.).    Keadily  changes  to  the  oily 
anhydride  C^jH,  ,0 ,. 

Penta-oxy-octoio  acid. 
(CH,(0H).C1I(0H).CH,),C(0H).C0,H. 
Lactone  C^H|,0^.    Formed  by  heating  o-oxy- 
octoic  ('  diallyl-oxalic  ')  acid  with  nitric  acid  on 
a  water-bath  (Bulitsch,  J.  i)?-.  [2]  39,65).  Yellow 
liquid,  V.  sol.  water  and  alcohol,  insol.  ether. 

References. — Bromo-  and  Di-chloko-  oxy- 
octoic  ACID. 

DI-OXY-OCTYLENE  C,H,,(OH),,.  Comjlene- 
glycol.  Acetyl  derLvativcCJi,,(bXc).,.  (225°). 
S.G.  18^!  -9887.  Formed  by  conylene  bromide 
and  AgOAc  (Wertheim,  A.  130,  298).  Oil. 

OXY-OLEICACIO  C„H3,0.,.  An  oilyproduct 
of  the  action  of  Ag  .O  on  dibromostearic  acid  (Burg 
a.  Ovevbcck,  A.  140,  09).  An  isomeric  acid  [5S°J 


is  formed  by  the  action  of  H,.SO|  on  oleic  acid 
(Liechti  a.  Suida,  JJ.  16,  2155). 

OXY-OXALACETIC  ETKER.  E  tJajl  deriva- 
tive  C0,,Et.CH(0Et).CO.CO,Et.  (155°atl7mm.). 
Formed  by  the  action  of  sodium  ethylate  on  a 
mixture  of  oxalic  ether  and  CH..(OEt).CO_,Et  in 
ether  (Wislicenus  a.  Scheldt,  432).  Thick 

liquid,  miscible  with  alcohol  and  ether. 

a-OXY-PALMITIC  ACID  C|„H3,,0,,.  [83°]. 
Formed  by  boiling  a-bromo-palmitic  acid  with 
alcoholic  potash  (Hell  a.  Jordanoif,  B.  24,  939). 
Small  crystals  (from  alcohol). 

Acetyl  derivative  [62-5°].  Scales. 

OXYPARACONIC  AdlD  C^HA-  A.n  acid 
formed  by  boiling  calcium  chloroitamalate  with 
water  (Morawski,  /.  pr.  [2]  11,  450).  Thick 
liquid. — CaA'.,  2aq  :  rhombohedra. 

TETRA-OXY-PENTAMETHENYL  HYDRIDE 

CH(OH)<^^|^-^^(^^).    Formed  by  the  action 

of  HOAc  on  the  Ba  salt  of  its  carboxylic  acid 
(Hantzsch,  B.  20,  2792).  Oil.— BaA"  3^aq : 
amorphous  powder,  almost  insol.  water. 

Carboxylic    acid  CH(OH)<^[^;^JJ(JJ{j. 

Formed  from  ammonium  tri-chloro-di-oxy- 
hexenoic  acid  and  baryta-water  at  60°.  — 
BaA'.^4aq  :  bulky  pp.,  insol.  water. 

OXY-PENTANE  v.  Amyl  alcohol. 

Di-oxy-pentane  CH,(CH,.CH,OH),.  Mol.  w. 
104.  (260°).  Formed  from  pentamethylcne- 
diamine  by  HNO._.  (Gustavson,  J.  p:  [2]  39,  542). 

Di-oxy-pentane 
CHMe(OH).CH,.CH,.CH,,(OH).  (220°)  at  713 
mm.  S.G.  5  1-0003.  Formed  by  re  lucing  aceto- 
propyl  alcohol  by  sodium-amalgam  (Freer  a. 
Perkin,  C.  J.  51,  830;  B.  19,  2568;  Lipp,  B. 
22,  2567).  Liquid,  miscible  with  water,  decom- 
posing at  236°.  HBrAq  at  100°  forms  an  an- 
hydride (78°  at  716  mm.),  and  finally  C,^^„}ir^ 
(201"). 

Di-oxy-pentane  CHEt(OH).CHMe(OH). 
(187-5°).  S.G.  -9945  ;  i;' -9800.  Formed  from 
the  corresponding  di-bromo-pentane  by  succes- 
sive treatment  with  AgOAc  and  baryta-water 
(Wagner  a.  Saytzeff,  A.  179,  308).  Formed 
CHEt 

also  by  heating  the  oxide  O'xQjjjijg  with  water 

at  100°  (Eltekoff,  R.  1882,  355).  Yields  a-oxy- 
butyric  acid  on  oxidation. 

Di-oxy  pentane  CH}='r(OH).CH,(OH).  (206^). 
S.G.  5-999.  Formed  from  the  corresponding  di- 
bromo-pentane  (Flavitzky,  B.  10,  230,  2240  ;  A. 
179,  351).  Y'ields  oxy-valeric  acid  on  oxidation. 
PoOj  forms  valeric  aldehyde  and  methyl  iso- 
propyl  ketone. 

Di-oxy-pentane  CM:e.(OH).CHMe(OH). 
(177°).  S.G.  -  -987.  Made'  from  the  corre- 
sponding di-bromo-pentane  (Wiirtz,  A.  Ch.  [3] 
54,  458).  Formed  also  by  heating  methyl-iso- 
propenyl-carbinol  with  dilute  H.SO^  (Kondakoff, 
/.  R.  20,  32).  Syrup,  with  bitter  taste.  IMiscible 
with  water,  alcohol,  and  ether.  Y'ields  oxy-iso- 
butyric  acid  on  oxidation.  Yields  methyl-iso- 
propyl  ketone  when  heated  at  220°. 

Acetyl  derivative  GiH|„(0Ac)2.  (above 
200^).    Oil,  readily  saponified. 

Benzoyl  derivativeC.fl^o{0'Qz),.  [123°]. 
LaminsE,  sol.  alcohol  and  ether  (Meyer,  C.  B.  59, 
444). 
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Di-oxy-pentane 
CH3.CHtOH).CH,.CH(OH).CH3.  (177°).  Formed 
by  reducing  methylene-di-methyl-diketone  (ace- 
tyl-acetone)  with    sodium-amalgam  (Combes, 
A.  Ch.  [6]  12,  229).    Liquid,  sol.  water. 

Tri-oxy-pentane 
CHMe(OH).CH.,.CH(OH).CH.(OH).  (180°  at 
27  mm.).  S.G."  g  1-135  ;  f  1-120.  Got  by  oxi- 
dising CH..:CH.CH.,.CHMe(OH)  with  KMnO^. 
The  yield  is  82  p.c.  (Wagner,  B.  21,  3351).  Syrup 
not  volatile  with  steam. 

Tri-acetyl  derivative  C,H5,(OAc)3.  (270°) 
at  740  mm.    S.G.  2  1-120 ;  'f  1-101. 

Tri-oxy-pentane 
CHEt(OH).CH(OH).CH,(OH).  (192°  at  63  mm.). 
S.G.  1-0851.      'Made     by  oxidising 

CHEt(OH).CH:CH.,  (114°)  with  KMnO,  (Wag- 
ner, B.  21,  3349).  The  yield  is  63  p.c.  Thick, 
sweet  syrup,  miscible  with  water,  alcohol,  and 
ether. 

Tri-acetyl  derivative.  (265°).  S.G.  g 
1-122  ;  )^  1-103.    Smells  like  onions. 

Tri-oxy-pentane 
CHMe(OH).CMe(OH).CH,(GH).  '  Pmtenyl  gly- 
cerin.' (158°  at  24  mm.).  Formed  from  tiglic 
alcohol  by  addition  of  bromine  and  subsequent 
distillation  (Lieben  a.  Zeisel,  M.  7,  68).  Thick 
licjuid. 

Tri-acetyl  derivative.  (149° at  18  mm.). 

Tetra-oxy-pentane  C5H,„0^.  [253°].  S.  6  at 
15°.  Formed  by  the  action  of  lime  on  a  solution  of 
formic  and  acetic  aldehydes  (Tollens  a.  Wigand, 
A.  265,  316).  Prisms.  Inactive  to  light.  HI  and 
P  form  C^H J2(0H).,  [130°]  and  C,H3l3(OH)  [62°]. 

Tetra-acetyl  derivative.  [84°]. 

Penta-oxy-pentane 
{CH,(OH).CH(OH)},CH(OH).  [10'2°].  Formed 
by  reducing  arabinose  with  sodium-amalgam, 
the  liquid  being  kept  neutral  with  113804 
(Kiliani,  B.  20,  1233).  Prisms  or  needles,  v.  e. 
sol.  water,  v.  si.  sol.  cold  alcohol. 

OXY-PENTANE  TRICARBOXYLIC  ACID 
C3H,(0H).C(C0.,H)„.CH,C0.,H.  Formed  from 
C3H5.C(CO„H)2.CH.,CO.^  by  successive  treatment 
with  HBr  and  KOH  (Hjelt,  B.  16,  1258). 

Anhydride  Cj,H|„Og.  Dicarbocaprolactonic 
acid.  [153°].  Triclinic  crystals  (from  water). — 
BaC,H,0,.— Ag..C,H,0, :  pulverulent  pp. 

OXY-PENTANE  PHOSPHONIC  ACID 
C,H„.CH(OH).PO(OH),.  [184°].  Formed  from 
isovaleric  aldehyde  and  PCI3  followed  by  water 
(Fossek,  M.  5,  627  ;  7,  20).  Monoclinic  scales. 
Yields  isovaleric  aldehyde  on  distillation  and  on 
treatment  with  KMnO,.  PCl.forms  C,H,„Cl.P0Cl2 
(134°-140°  at  22  mm.).  Keduced  by  HI  and  P 
to  isopentane  phosphonic  acid  C^HuPOj  [161°]. 
— BaA"  2aq.— Ba(HA")...— Ag.,A":  amorphous  pp. 

OXY-PENTANE  SULPHONIC  ACID 
C5H,i,(OH)S03H.  Amylcne  isetJiionic  acid. 
Formed  from  chloro-amyl  alcohol  (amylene 
chlorhydrin)  and  Na^SO^  (Falk,  J.jJr.  [2]  2,  272). 
Decomposed  on  evaporation  of  its  solution. — 
NaA'. — CaA'.,. — CuA'.^  2aq  :  pale-blue  laminai. 

An  isomeric  acid  is  formed  by  the  action  of 
SO3  on  isoamyl  alcohol  (Schwarz,  B.  3,  691). — 
BaA'., :  crystalline. 

OXYPENTIC  ACID  C3H„03iaq  or  C.H.O,. 
[193°].  Formed  from  ethyl-acetoacetic  ether, 
bromine,  and  alcoholic  potash  (Demar(,-ay,  C.  R. 
88,  289).  Crystals,  m.  sol.  cold  water.  Am- 
monia converts  its  ether  into  a  substance  [77°], 


and  its  chloride  into  another  body  [204°].  Zn 
and  H,S04  yield  C,H,„0,  [95°].  Oxypentic  acid 
is  perhaps  A«7  hydromuconic  acid  (Gorboff,  J.iJ. 
1887,  605  ;  this  vol.  p.  443). 

OXYPENTINOIC  ACID  CHA  i.e. 
CH,,.CO.CH:CH.CO,H.  Aceto-acrylic  acid. 
[125°].  Prepared  by  boiling  an  aqueous  solution 
sodium  jS-bromo-loevulate  for  a  few  minutes, 
neutralising  with  Na2C03,  again  boiling,  neu- 
tralising again,  and  so  on  till  the  solution  finally 
remains  alkaline  after  boiling  (Wolff,  B.  20,426). 
Glistening  pJates.  V.  sol.  alcohol  and  ether, 
less  sol.  cold  water  and  chloroform. 

Salts. — CaA'^. —  ZnA'^:  amorphous. — AgA' : 
needles. 

OXY-PHENANTHRAQUINONE  v.  Phenan- 

THRAQUINONE. 

DI-OXY-PHENAZINE  Cj^H^NA-  Formed 
by  heating  di-amido-phenazine  with  cone.  HClAq 
at  200°  (Fischer  a.  Hepp,  B.  23,  843 ;  Nietzki 
a.  Hasterlik,  24,  1337).  Reddish-yellow  needles 
(containing  |aq). — B'^H^SO/iaq. 

Di-aceiyl  derivative  [230°]  (F.  a.  H.)  ; 
[226°]  (N.  a.  H.).    Pale-yellow  tables. 

Dioxytriphenazine 
/NH.C.CO.C:N  v 
CjH^c^        I        I       ^CgHj.    Quinone  homo- 

\n  :C.C0.C.NH/ 
fluorindin.  Formed  by  heating  di-o-nitro-di- 
phenyl-quinone  with  alcoholic  ammonium  sul- 
phide at  100°,  the  product  being  oxidised  by 
exposure  to  air  (Leicester,  B.  23,  2794).  Dark- 
green  crystals,  yielding  a  violet  powder.  Its 
solution  in  HOAc  exhibits  brownish-red  fluor- 
escence. 

OXYDIPHENYLS.  All  these  compounds 
yield  diphenyl  when  distilled  with  zinc-dust. 

p-Oxy-diphenyl  C,H5.C,H,.0H.  [165°].  (c. 
307°).  Formed  by  fusing  diphenyl  sulphonie 
acid  with  potash  (Latschinoli,  B.  6,  194;  Osten, 
B.  7,  170),  by  warming  diazobenzene  chloride 
with  phenol,  and  in  small  quantity  in  the  decom- 
position of  diazobenzene  chloride  by  water 
(Hirsch,  B.  23,  3705).  Plates,  volatile  with 
steam.  Yields  a  mono-nitro-  derivative  [67°]  and 
a  di-nitro-  derivative  [154°]. 

Acetyl  derivative.  [89°].  Plates,  v. sol. 
alcohol  and  ether  (Kaiser,  A.  257,  101). 

Benzoyl  derivative.    [152°].  Tables. 

An  isomeric  or  identical  oxydiphenyl  [152°] 
is  obtained  from  ^J-amido-diphenyl  by  the  diazo- 
reaction  (Hubner,  A.  209,  348). 

00-Di-oxy-diphenyl  C„H,(OH).C,H,(OH). 
[99°].  Formed  by  potash-fusion  from  diphenyl 
disulphonic  acid  (Limpricht,  A.  261,  331),  and 
by  dropping  fiuorene  into  fused  KOH  at  400° 
(Hodgkinson  a.  Matthews,  C.  J.  43, 168).  Crys- 
tals (from  benzene-ligroin). 

p^-Di-oxy-diphenyl.  [272°].  (above  360°). 
Formed  from  benzidine  by  the  diazo-  reaction 
(Griess,  1866,  461 ;  Hirsch,  B.  22,  336),  and 
by  potash-fusion  from  diphenyl  di-p-sulphonic 
acid  (Engelhardt  a.  Latschinoli,  Z.  1871,  261 ; 
Doebner,  B.  9,  130).  Got  also  by  distilling  di- 
oxy-phenyl-benzoic  acid  with  lime  (Schmidt  a. 
Sohultz,  A.  207,  334;  B.  12,  490).  Obtained 
also  by  passing  a  rapidly  alternating  electric 
current  through  a  solution  of  phenol  (Drechsel, 
J.pr.  [2]  29,  237).    Lamince  (from  alcohol). 

Di-acetyl  derivative  [160°]. 

Ethyl  ether  [176°]  (Hirsch). 
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02)-Di-oxy-diphenyl  [161°].  (342°).  Formed 
in  small  quantity  by  potash-fusion  from  phenol 
o-  and  p-  sulplionic  acids  (Lincke,  J.  pr.  [2]  8, 
43  ;  Hcrzig,  B.  13,  2234),  and  by  the  action  of 
nitrous  acid  on  o|;-di-ainido-diph('nyl  (Schmidt, 

A.  207,  357  ;   73.  12,  41(7).    Yields  a  di-acetyl 
derivative  l!'-1°]. 

By  fusing  phenol  with  potash  two  more 
di-oxy-diphenyls  [123°]  and  [190^]  have  been 
obtained    (liai  th   a.   Schreder,   A.   15G,   93 ; 

B.  11,  1330).    The  one  melting  at  123°  yields 

C.  ,H„(OMe),,  (310°-320°)  and  CiJlAiSO^H),, 
whence  Na.A"  2aq  and  KA'aq. 

Tri-oxy-"diphenyl  C,H,(0H).C,1I,(0H),.  Two 
isomerides  of  tliis  formula  [180'^]  and  [205°]  are 
formed  by  fusing  Huorene  sulphonic  acid  with 
potash  at  a  little  above  400°  (Hodgkinson  a. 
Matthews,  C.  J.  43,  107).  Neither  gives  any 
colour  with  EeCl.,.  The  compound  [180°]  forms 
an  acetyl  derivative  [100°]. 

Tetra-oxy-diphenyl  C„H,(0H),.CeH3(0H),. 
Dipyrocatcchin.  [^4°].  Formed  from  diphenyl 
(a)-disulphonic  acid  by  potash-fusion  (Barth,  B. 
11,  1330).  Needles.  FcCl^  colours  its  solution 
green. 

Tetra-oxy-diphenyl  C,,_,H|„0.,.  Dircsorcin. 
[310°].  Formed  in  small  quantity  by  fusing  re- 
sorcin  or  phenol  with  NaOH  (Barth,  B.  12,  503  ; 
Benedikt,  M.  1,  355  ;  5,  177 ;  Herzig,  M.  11, 
419).  Needles  (containing  2aq).  Gives  a  blue 
colour  with  FeCl^.  Phthalic  anhydride  and 
H.^SOj  at  120°  form  CuHo^Og  4aq,  which  gives 
blue  solutions  with  alkalis. 

Acetyl  derivative  C,.,H„(OAc),.  [159°]. 

Benzoyl  derivative  C,,PIj(OBz),,.  [199°]. 
Formed  from  phloroglucin,  BzCl,  and  NaOH 
(Skraup,  M.  10,  721  ;  Pukall,  B.  20,  1143). 

Ethyl  ether  C,.,H,(OEt).,.   [114°].  Plates. 

Tetra-oxy-diphenyl  C,Hs(OH),,.C,H,(OH),. 
Dihydroquinonc.  [237°].  Formed  by  fusing 
hydroquinone  with  NaOH  (Barth,  M.  5,  GOO). 
Plates.  Tastes  sweet.  FeCl^  colours  it  red,  and 
then  forms  diquinhydrone  C,„HgO^  and  diquinone 
C,..H„0^  [187°]. 

Hexa-oxy-diphenyl  C„H,(0H),.C,H,(0II),. 
Formed  by  heating  hydrocurulignone  with 
HClAq  at  200°  (Liebermann,  A.  169,  239  ;  B.  9, 
1887).  Plates,  m.  sol.  water.  FeClj  gives  a 
bluish-grey  pp.  Iodine  yields  Ci-^H^O^,  crystal- 
lising in  blue  needles. 

Tri-methyl  ether  C|,Hj(0Me).,(0H)3. 
Formed  from  cu3rulignone  and  H.SO^  (Fischer, 

B.  8,  158). 

Tetra-victhyl  ether  C,,,H,(OMe)j(OH),,. 
Hydrocccruligiwiie.  [190°].  Formed  by  reduc- 
tion of  cifirulignone  (Liebermann,  A.  109,  220). 
Monoclinic  prisms  (from  alcohol).  Fed,  oxi- 
dises it  to  Ctfrulignone.  Yields 

C,  .,H^(OMe).,(OAc).,[217°-225°].-NajC„H,A-— 
K,A"  4aq  (Ewald,  B.  11,  1623). 

"  Hexa-mcthyl  ether  C,.,H,(OMe)„.  [126°]. 
Tetra-ethyl     ether  C,„H,(OH)..(OEt),. 
[176°].    Crystals  (from  alcohol)  (Hofmanu,  B. 
11,  802). 

Hexa-acctyl  derivative  C,.,H,(OAc)^. 
[145°]. 

Hcxa-propionyl  derivative.  Needles. 

Di  -  bromo  -  hexa-oxy-diphenyl.  Tetra- 
mrthyl  derivative  C,.,H.Br.,(OH),.(OMe),. 
[202°].  Formed  from  C,;H,Br,(OAcj,(OMe)j 
[178°],  which  is  got  from  di-acetyl-coeruligiione, 
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HOAc,  and  bromine  (Hayduck,  B.  9,  929).  It 
yields  C,JlJ^r,(OMe)„  [140°]. 

References. — Di-bkomo-  and  Di-chlouo-hexa- 

OXY-DIPHENYL. 

(/3) -Hexa-oxy-diphenyl.  Formed  by  fusing 
ellagic  acid  with  potash  (Barth  a.  Goldschmidt, 
B.  12,  1244).  Needles,  blackening  at  250°,  and 
melting  at  a  higher  temperature.  Its  alkaline 
solution  is  blue,  changing  in  air  to  red. 

(7)-Hexa-oxy-diphenyl.  Formed  from  ellagic 
acid  by  fusion  with  NaOH  (B.  a.  G.),  or  by 
treatment  with  sodium-amalgam  (Cobenzl,  M.  1, 
072).  Needles,  blackening  at  230°.  Its  alkaline 
solution  is  red,  changing  in  air  to  green. 

(5)-Hexa-oxy-diphenyl.  Formed  by  fusing 
hydroquinone  with  NaOH  (Barth  a.  Schreder, 
M.  5,  597).  Plates,  blackening  and  melting  near 
290°.    Its  alkaline  solution  is  red. 

Acetyl  derivative  [172°].  Needles. 
OXY-PHENYL-ACETAMIDINE  C,H,„N.,0 
i.e.  CHPh(OH).C(NH)(NH,).  [110°].  Formed 
from  mandelic  imido-ether  and  alcoholic  NH^ 
(Beyer,  J.  pr.  [2]  28, 191).  Needles  (from  ether). 
— B'HCl.    [214°].    Prisms  (from  water). 

Di-aceti/l  derivative 
CHPh(OAc).C(NH).NHAc.    [210°]  (Pinner,  B. 
23,  2948). 

OXY-PHENYL-ACETAMIDOXIM 
C„H,.CH(On).C(Nll,)(NOH).  []59°].  Formed 
from  the  nitrile  of  mandelic  acid  and  alcoholic 
hydroxylamine  (Tiemann,  B.  17,  126  ;  Gross,  B. 
18,  1074).  Crystals  (from  alcohol).  Yields  the 
derivatives  C„H„NaN„0.„  B'HCl,  C„H„EtN.,0., 
[89°],  and  C,H,,(CH,Ph)N,0,  [103°]. 

Reactions. — 1.  COCl,  forms  the  compound 
(CHPh(OH).C(NH,,).NO)',CO  [121°].— 2.  Its  hy- 
drochloride reacts  with  potassium  cijanate,  form- 
ing CHPh(OH).C(NOH).NH.CO.NIP,  [127°].^ 

3.  Phenyl  cyanate  forms  the  compound 
CHPh(OH).C(NOH).NH.CO.NHPh  [155°].^ 

4.  ClCO.,Et  yields  CHPh(OH).C(NH.,):NOCO.,Et 
[107°]. 

Acetyl  derivative 
CHPh(OH).C(NH,):NOAc.     [140°].  Crystals 
(from  alcohol). 

Di-acctyl  derivative  [113°].  Plates. 
Benzoyl  derivative  Ci^H^NA-  [1^9°]- 
Acetyl-benzoyl  derivative  [105°]. 
o-OXY-PHENYL-ACETIC  ACID 
[2:l]C,Hj(0H).CH,.C0JI.  [137°].  Formed  from 
o-oxy-phenyl-glyoxylic  acid  by  reduction  with 
sodium-amalgam   to  C,H,(OH).CH(OH).CO,H, 
and  further  reduction  of  this  acid  with  HI 
(Baeyer  a.  Fritsch,  B.  17,  975).    Needles,  v.  sol. 
water.    Gives  a  violet  colour  with  FeClj.  Oo 
heating  it  yields  the  lactone 

C^B.,<:^^-yCO,  crystaUising  in  tables  [49°] 

(237°). 

m-Oxy-phenyl-acetie  acid  [129°].  Formed 
by  saponification  of  its  nitrile  and  from  m- 
amido-phenyl-acetic  acid  by  the  diazo-  reaction 
(H.  Salkowski,  B.  17,  507).  Needles,  v.  sol. 
water.    Coloured  violet  by  FeClj. 

Nitrile  [3:l]C„H,(bH).CH.,.CN.  [53°]. 
Formed  from  0,H,(NH,).CH,.CN  and  nitrous 
acid.  Trimetric  tables,  v.  sol.  alcohol  and  hot 
water. 

21-Oxy-phenyl-acetic  acid.  [148°].  Formed 
by  the  action  of  nitrous  acid  on  2J-amido.phenyl. 
acetic  acid  (Salkowski,  B.  12,  1438),  and  by 
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saponifying  its  nitrile,  which  is  a  product  of  the 
action  of  AgNOa  on  sinalbin  (Will  a.  Lauben- 
heimer,  A.  199,  15G ;  Salkowski,  B.  22,  2137). 
Occurs  in  human  urine  (Baumann,  B.  13,  280). 
Prismatic  needles,  sol.  water  and  alcohol.  F0CI3 
gives  a  dark  colouration.  — NH^A'. — CaA'j  4aq. — 
PbA'a. — AgA';  minute  needles. 

Methijl  ether  C,H,(OH).CH.,.CO,Me. 
(310°  i.V.).    S.G.  I  1-19  18  ;  f  1-1786.  Oil. 

Ethyl  ether  EtA'.  (314°  i.V.)  S.G.  £ 
1-1386;  18:5 1-1226. 

Nitrile.  [70°].  (330-5°  i.V.).  Made  like 
its?7i-isomeride(Salkovvski,B. 22, 21.37).  Triclinic 
crystals.  Yields  C,H,(OMe).CH,CN  (287°  i.V.). 
S.G.  2  1-1001. 

Methyl  derivative  G,H,(OMe).CH.,.CO.,H. 
[86°].  Formed  from  C,H,(OMe).GH,,Cl  and  KCy, 
the  product  being  saponified  (Cannizzaro,  A. 
117,243).    Pearly  plates.— AgA'. 

Ethyl  derivative.    [88°].  Plates. 

Amide  C,H,(OH).CH,.CONH,.  [175°]. 

Methyl  derivative  of  the  amide 
C,H,(OMe).CH,.CONH,.    [189°].  Scales. 

a-Oxy-phenyl-acetic  acid  v.  Mandelio  acid. 

ao-Di-oxy-phenyl-acetic  acid 
C,H^(OH).CH((;>H).COJI.  Formed  from  sali- 
cylic aldehyde,  HCy,  and  HCl  (Ploschl,  B.  14, 
1317),  and  also  by  reducing  oxy-phenyl-glyoxylic 
acid  (Bayer  a.  Fritsch,  B.  17,  974).  Syrup. 
Yields  a  crystalline  anhydride. 

Methyl  derivative  of  the  nitrile 
C,HJOMe).CH(OH).CN.    [71°].    Formed  from 
methyl-salicylic  aldehyde  and  HCy  (Voswinckel, 

B.  15,  2025).    Colourless  crystals. 
Di-oxy-phenyl-acetic  acid 

[l:3:5]C,H,(OH).,.CH,.CO.,H.  [54^.  Formed 
from  C,H(OH).,(CO,Et),.CH..CO,Et  and  alcoholic 
potash  (Pechmann,  B.  19, 1449).  Crystals  (con- 
taining aq). — PbA'2  2aq  :  needles  (from  water). 

oj^-Di-oxy-phenyl-acetic  acid.  Methyl  de- 
rivative C,H.,(6Me).CH(0H).C0,B:.  [93^. 
Formed  from  anisic  aldehyde,  HCy,  and  HCl 
(Tiemann  a.  Krihler,  B.  14,  1976).  Needles.— 
CaA'2. — AgA' :  amorphous  pp. 

Amide  C„H,(0Me).CH(0H).C0NH.,.  [159°]. 

Nitrile  06Hj(0Me).CH(0H).CN.  "[63°]. 

Di-oxy-phenyl-acetic  acid 

C,  H3(0H),.CH,.C0,H  [4:3:1].  Homoprotocate- 
chuic  acid.  [127°].  Formed  by  heating  its 
methyl  derivative  with  HClAq  at  175°  (Tiemann 
a.  Nagai,  B.  10,  207).  Slender  needles  (from 
benzene).    Fed,  gives  a  green  colour. 

Di -acetyl  derivative 
CsH3(0Ac).,.CH,.C0,Jl.  [90°]  (Nagai,  B.  11,658). 

Methyl  derivative 
C,H3(0Me)(0H).CH,.C02H  [3:4:1].  Homovanillic 
acid.   [143°].    Made  from  its  acetyl  derivative 
[140°],  which  is  got  by  oxidising  acetyl-eugenol. 

Di-methyl  derivative 
C,H3(0Me).,.CH,.C0.,H.  Homoveratric  acid.  [99°] 
(Tiemann  a.  Matsmoto,  B.  11,  143).  Needles 
(containing  aq). 

Methylene  derivative 
C„H3(0,CH.,).CH.,.C0,H.  [128°].  Got  from  safrol, 
KMn0j,and  dilute  HOAc  (Tiemann,  B.  24, 2882). 
Yields  MeA'  (279°),  EtA'  (291°),  and  an  amide 
[173°]. 

A  di-oxy-phenyl-acetic  acid  [168°]  occurs  in 
urine  after  poisoning  by  phosphorus  (Baumann, 
II.  6,  192).  It  crystallises  in  small  needles. 


Tri-oxy-phenyl-icetic  acid.  Methylene 
derivative  [4:3:l]CjjH3(0,,CH,).CH(OH).CO.^. 
[153°].  Made  from  piperonal  by  treatment  with 
HCy  and  saponification  (Lorenz,  B.  14,  793). 

Hexa-oxy-di-phenyl-acetic  acid.  Hexa- 
methyl  derivative 

(C„H,(0Me)3) ,C(OH).COH.  [175°].  Formed  by 
boiling  the  hexa-methyl  derivative  of  hexa-oxy- 
benzil  with  potash  (Marx,  A.  263,  255).  Prisms, 
V.  sol.  alcohol,  si.  sol.  water. 

a-Oxy-di-phenyl-a^etic  acid  v.  Benzilic  acid. 

Tri-oxy-di-phenyl-acetic  acid.  Di-methyl 
derivative  v.  Anisilic  acid. 

{B.  2)-0XY-(/l.)-PHENYL-ACRIDINE 

C,H^<^^pj^>C,K,(OH).  [c.  275°-280°].  Formed 

by  heating  p-oxy-di-phenylamine  with  benzoic 
acid  and  ZnClj.  Formed  also  by  heating  {B.  2)- 
amido-(^.)-phenyl-acridine  with  HCl  at  200°- 
220°  (Hess  a.  Bernthsen,  B.  18,  695).  Thin 
yellow  crystals.  V.  sol.  alcohol  and  acetic  acid ; 
less  sol.  ether.  Dissolves  in  caustic  alkalis  and 
in  acids.  The  ethereal  and  alcoholic  solutions 
have  a  slight  bluish-violet  fluorescence.  The 
salts  are  all  rather  sparingly  soluble,  and  have  a 
tendency  to  separate  in  a  gelatinous  form. 

Acetyl  derivative  0,gH,3N(OAo)  [174°]; 
glistening  four-sided  prisms. 

OXY  -  PHENYL  -  ACRYLIC  ACID  v.  Oxy- 
cinnamic  acid  and  Coumakic  acid. 

Oxy-di-phenyl-acrylic  acid.  Methyl  deri- 
vative C,H,(OMe).CH:CPh.CO,H.  [189°].  Made 
from  anisic  aldehyde,  sodium  phenyl-acetate, 
and  Ac.,0  at  160°  (Oglialoro,  G.  9,  533).  Prisms, 
yielding  C,H^(OMe).CH:CHPh  when  heated. 

Methyl  derivative  of  the  nitrile 
C,H^(OMe).CH:CPh.CN.  [93°].  Formed  from 
anisic  aldehyde,  benzyl  cyanide,  and  alcoholic 
NaOEt  (Frost,  A.  250,  150).    White  needles. 

Reference. — Phentl-coushrin. 

TRI-OXY-PHENYL  ALLYL  KETONE.  Ac- 
cording to  Schifi  (A.  253,  336),  filicic  acid  (vol.  ii. 
p.  548)  is  the  isobutyryl  derivative  of  this  ketone 
[5:3:1:2]  CH,(0H),(0.C0Pr).C0.GJl3. 

OXY-TRI-PHENYL-ALLYL-PYRROLE 

N(C3H,)<^Q'';gpj^^  .  [112°].  Formed  by  heat- 
ing anhydracetophenone  -  benzil  PhCBz:CHBz 
with  alcoholic  allylamine  at  100°  (Japp  a. 
Klingemann,  C.  J.  57,  707).  Monoclinic  prisms 
(from  alcohol) ;  a:6:c  =  l-665:l:l-844;  ,8  =  88° 53'. 

o-OXY-PHENYL-ALLYL-THIO-UREA 
C,Hj(OH).NH.CS.NHG,H,.  [99°].  Formed  from 
o-amido-phenol  and  allyl  thiocarbimide  in  alco- 
hohc  solution  (Von  Chelmicki,  J.pr.  [2]  42,442). 
V.  si.  sol.  cold,  V.  sol.  hot,  water. 

o-OXY-PHENYL-AMIDO-ACETIC  ACID 
C,Hj(OH).CH.,.CO,H.  Oxy  -  phenyl  -  glycocoll. 
Formed  by  boiling  chloro-acetic  acid  (1  raol.) 
with  o-amido-phenol  (2  mols.)  and  water  (Vater, 
J.  pr.  [2]  29,  289).  Plates  (containing  aq),  si. 
sol.  water,  v.  sol.  alcohol.  FeCl^  colours  its 
solutions  red.  At  105°  it  yields  an  anhydride 
which  crystallises  from  alcohol  in  cubes. 

Methyl  derivative 
C,Hj(OMe).NH.CH,,.CO,H.  [142°].  Formed  from 
o-anisidine  and  chloro-acetic  acid.  Eectangular 
plates.— PbHjA'j.—B'HCl :  crystals. 

Ethyl  derivativeG^B.,{0^i).^B..CK.,.CO.,YL 
[120°].     Formed  from  chloro-acetic  acid  and 
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C,,n,(0P]t)NH2.— EtA':  long  waxy  needles.— 
EtA'HCl. 

2j-Oxy-T)henyl-amido-acetic  acid 
C,,H,(OH).NH.CH,.C(),H.    l-'onned  from  chlovo- 
acetic  acid  and  ^j-aiuido-phenol  (V.).    Plates,  si. 
sol.  water  and  alcohol.    FeClj  colours  its  solu- 
tions red.— NaA'. 

Methyl  derivative 
C,,Hj(OMe).NH.CH,.CO,H.  Formed  in  like 
manner  from  ^j-anisidine  (V.),  and  also  by  sa- 
ponifying its  nitrile,  which  is  got  by  heating 
anisaldehyde-cyanhydrin  with  alcoholic  NH^ 
(Tiemann  a.  Kohler,  B.  14,  1970).— Needles, 
Bol.  hot  water. — CuAL — HA'HCl. 

Ethyl  derivative 
C„Hj(OEt).NH.CH,.CO,H.  [163°].  Crystals  (con- 
taining a'aq).    Yielils,  on  heating, 
C,H,(OEt).NH.CH.,.CO.NHC,H,(OEt)  [140°]  and 
other  bodies  (llisohoff  a.  Nastvogel,  B.  22,  1788). 

p-OXY-  PHENYL  -  AMIDO  -  BENZENE  SUL- 
PHONIC  ACIDC,H,,(OH)(xN!HPh).SO,H.  Formed 
from  C„H,{OH)NHPh  [1:4]  and  cone.  H.SO^  at 
100'  (Limpricht,!;. 22, 21110).  Small  grey  prisms. 
Does  not  melt  below  2(iO'. 

OXY-PHENYL-AMIDO-CROTONIC  ETHER. 
Methyl  derivative  C,3H|,iS0.).  [40'^].  Formed 
from  ^j-aiiisidine  and  acetoacetic  ether  (Conrad 
a.  Limpach,  B.  21,  10 lU). 

DI-OXY-PHENYLAMIDOETHYL-BENZOIC 
ACID.  Methylene  derivative  of  the  an- 
hydride C|^H|;jN03  i.e. 

CH,  <^>C,H,<;^°  [157°].  Formed  from 

CH,0,:C„H,(C,H,CI).CO,I\Ie  and  alcoholic  aniline 
(Perkin,  jun.,  G.  J.  57,  1030).  Prisms,  v.  si.  sol. 
hot  alcohol. 

OXY-PHENYL-AMIDO  NAPHTHOQUINONE 

C,„H,U.,(OH)(NIIPh).  O.ry-naphthnqiiinuiic  0)iil- 
ide.  [210°].  Formed  from  C,„H,C10.,(NPh.N0) 
and  boiling  KOHAq  (Plagemann,  B.  10,  890). 
Deep-blue  needles  with  metallic  lustre  ;  sol. 
alkalis. 

o-OXY-  PHENYLAMIDO  -  PHENYL  -ACETO- 
NITRILE.  Methyl  derivative 
C„H^(OMe).CH(NHPh).CN.  [01°].  Formed  by 
the  action  of  anihne  on  C„H,(OMe).CH(OH).CN 
(Voswinckel,  B.  15,  2027).  Six-sided  tables,  sol. 
alcohol. 

OXY-PHENYL-AMIDO-QUINONE  ANILIDE 

CJI.,(OH)(NHPh)0(NPh).  Formed  by  heating 
its  ethers  with  alcoholic  potash  (Zincke  a.  Hagen, 
ii.  18,788).  Small  scales,  si.  sol.  alcohol.  Cold, 
very  dihite  potash,  converts  it  into  the  quinone 
C,Hj(OH)(NHPh)0,„  a  blue  crystalline  pp.  de- 
composing above  200°. 

Methyl  ether  C,H,(OMe)(NHPh)<;^p,^. 

[194°].  Formed  by  warming  the  compound 
C„H,,(NHPh),0(NPh)  with  MeOH  and  H.SO, 
(Z.  a.  H.),  and  also  from  azophenine,  MeOH, 
and  H,,SO^  (Fischer  a.  Hepp,  B.  21,  077  ;  A.  202, 
253).  Brownish- red  plates,  forming  blue  salts 
with  acids,  C,H..(OMe)(NHPh)0.,  [189°]. 

Ethyl  ether  C,H,(OEt)(NHPh)0(NPh). 
[137°].    Formed  in  like  manner,  using  EtOH. 

Isobuti/l  ether  [138°].  Needles. 

OXY-PHENYL-AMIDO-THYMOQUINONE 
C8Me(a,H,)(UH)(NHPh)0,,.    [135°].  Formed  by 
boiling   oxy-thymoiiuinoiie   with    aniline  and 
alcohol  (Schulz,  B.  10,  902).    Lustrous,  dark- 


violet  needles  (from  alcohol),  forming  a  violet 
solution  in  NPI.,Aq. 

GXY-PHENYL-AMIDO-TOLUQUINONE 

C,,HMeO,,(OPl)(NHPh).  Formed  from  di-phenyl. 
di-amido-toluquinone  by  boiling  with  alcotiolic 
H,,SOj  (Hagen  a.  Zincke,  B.  10,  1560).  Deep- 
blue  needles  (from  alcohol),  decomposing  at 
250°. 

Ayiilide  C,HMe(OH)(NHrh)<^pj^. 

Formed  by  treating  its  ethers  with  acids  or 
alkalis.  Brown  needles  (from  HOAc).  The 
ethers  C,„H„MeN.,0.,  [131°],  C|aH,5EtN.,0.,  [110°] 
and  C,„H|.(C,H„)N.,6.,  [117°]  are  crystalline. 

cc-OXY-PHENYL-w-AMIDO-TOLYL  GLYCOL- 
LIC  ACID  NHPh.CH(OH).C,H,.O.CH,.CO,H. 
Formed  from  o-aldehydo-plienoxy-acetic  acid 
and  aniline  (Eossing,  B.  17,  2992).  Very  un- 
stable in  alkahne solution.— HA'PICl.  [191°].— 
HA'H,,SOj.  [180°].  Yellow  needles,  v.  sol.  hot 
water. 

?y!-OXY-DlPHENYLAMINE 

C,H,NH.CJlj(OH).  Fheiujl-amido-phcnol.  [82°]. 
(c.  340°).  Formed  by  heating  resorcin  (1  mol.) 
with  aniline  (4  mols.)  and  CaCl,_,  (2  mols.) 
for  eight  hours  at  280°  ;  the  yield  being  85  p.e. 
of  the  theoretical  (Calm,  B.  10,  2780  ;  Kohler, 

B.  21,  908).  White  pearly  plates,  v.  sol. 
alcohol.  Yields  a  crystalline  nitrosamine 
NPh(NO).C,H,.OH  [115°].— HA'HCl:  needles.— 
H.,A',B._,SO^ :  needles. — BaA^5aq:  colourless 
plates,  sol.  water. 

73-Oxy-dipheiiylamine  C^H^NH.CJijOH. 
[70°].  (330°).  Prepared  by  heating  hydro- 
quinone  (1  mol.)  with  aniline  (4  mols.)  and 
CaCl,  (2  mols.)  for  ten  hours  at  2(50° ;  the  yield 
being  90  p.c.  (Calm,  B.  16,  2799  ;  17,  2431). 
Formed  also  by  heating  hydroqninone  with 
aniline  for  sixteen  hours  at  300'-l(the  yield  being 
85  p.c),  and  by  the  action  of  aniline  on  quinone 
phenylimide  (Pandrowski,  M.  9,  133,  410). 
Plates,  v.  sol.  aqueous  alkalis  and  acids  ;  si.  sol. 
water.  Yields  a  nitrosamine  [95°].  On  oxida- 
tion with  HgO  in  benzene  it  yields  C|..H,|NO 
[97°]  (B.).— HA'HCl :  slender  needles,  d'ecom- 
poscd  by  water. — HA'HBr  :  needles. 

Isobutyl  ether  C^H^A'.  [68°]. 

Formyl  derivative  C|2H|„N0(CH0). 
[178°].    White  needles,  sol.  alcohol. 

Di -acetyl  derivative  NPhAc.CJI,OAc. 
[120°].    Monoclinic  prisms. 

Di-hemoyl  derivative  [175°].  Prisms. 

Di-oxy-diphenylamine  NH(C^H,OH).^. 
Formed  by  lioating  resorcin  with  ammoniacal 
CaCL,  at   200°    (Seyevitch,   C.  H.  109,  940). 
Minute  crystals  (from  dilute  alcoliol). 

o-OXY-PHENYL-ANGELIC  ACID 

C,  ,H,A  i.e.  C,H^(OH).CH:CMe.CH,.C0,n  ? 
[73°].  Formed  from  salicylic  aldeliyde,  sodium 
pyrotartrate,  and  Ac^O  (Fittig  a.  Brown,  A.  255, 
290).  Large  plates,  v.  sol.  chloroform. — • 
BaA'.,  4aq. — AgA' :  flocculent  pp. 

o-Oxy-phenyl-angelic  acid 
C„H,(OH).CH:CEt.CO,H.  [174°].  Formed  by 
boiling  its  anhydride  with  potash  (Perkin,  A. 
150,  84;  C.  J.  21,  472).  Flat  prisms  (from 
dilute  alcohol),  si.  sol.  water  and  chloroform. — 
AgA' :  yellowish  pp. 

Anhydride  C^H.^y^-^^'.  [71°].  (290°). 

Formed  by  boiling  sodium  salicylic  aldehyda 
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with  butyric  anhydride  (Perliin,  A.  147,  233  ; 
C.  J.  21,  53,  472  ;  Fletcher,  C.  J.  39,  447). 
Formed  also  by  distilling  coumaryl-propionic 
acid  (Fittig,  A.  255,  288).  Monoclinic  crystals, 
a:6:c  =  l-19'2:l:-694;  0  =  61°  18'. 

(a)  Metlitjl  derivative 
C,H<(OMe).CH:CHEt.Ca,H.  [88°].  Formed 
from  the  anhydride  NaOH,  and  Mel,  the  result- 
ing CgH,(0Me).CH:CHEt.C02Me  (282°)  being 
saponified  (Perkin,  G.  J.  39,  435).  Monochnic 
crystals. 

(0)-Methyl  derivative 
CsH,(OMe).CH:CEt.CO.,H.  [105°].  Formed  from 
methyl-salicylic  aldehyde,  butyric  anhydride, 
and  sodium  butyrate.  Needles  (from  alcohol). 
Yields  C,H.,Br.,(0Me).C,H,Br.,.C02H  [159°]  and 
C,Hj(OMe).CH:CEt.CO.,Me  (292°).  HI  forms  a 
compound  whence  Na^COs  produces  o-butenyl- 
phenol. 

j)-Oxy-phenyl-angelic  acid 
CsH^(OH).CH:CEt.CO.,H. 

Methyl  derivative.  [124°].  Formed 
from  anisic  aldehyde,  butyric  anhydride,  and 
sodium  butyrate  (Perkin).  Needles  (from 
alcohol). 

7-Oxy-phenyl-angelic  acid.  Anhydride 

C.HsCH^^q;^^^'^.    [53°].    Made  by  distilling 

a-phenyl-levulic  acid  (Erdmann,  A.  254,  219). 
Plates  (from  CS.^  and  ligroin). 

Di-oxy-phenyl-angelic  acid.  Methylene 
derivative 

CH2<;^>C6H3.CH2.CH:CH.CH2.C02H.  Hydro- 

j)iperic  acid.  [78°].  Formed  by  reducing  piperic 
acid  with  sodium-amalgam  (Foster,  A.  124, 117  ; 
Buri,  A.  216,  172;  Weinstein,  A.  227,  32). 
Needles  (from  hot  water).  Changes  on  heating 
with  NaOHAq  into  a  less  soluble  isomeric  acid 
[131°].  Both  acids  combine  with  bromine. — • 
NH4A'. — KHA^.— BaA'j.— AgA':  crystalline  pp. 
Di-oxy-phenyl-angeiic    acid.  Methylene 

derivative    CH,<;q>C,H3.C,H,.C02H.  [c. 

1G0°].  Prepared  by  heating  piperonal  with 
butyric  anhydride  and  NaOAc  (Lorenz,  B.  14, 
786).  Long  felted  needles  (from  dilute  alcohol), 
si.  sol.  water.— AgA' :  curdy  pp. 

Di-|j-oxy-di-phenyl-angelic  acid.  Di- 
metliyl  derivative 

C,H,(OMe).CH:CH.CH(C02H).CH2.C,Hj(OMe). 
[111°].  Made  by  reducing 
(C,Hj(OMe).CH).,C.,H.CO,H  with  sodium-amal- 
gam (Fittig  a.  Politis,  A.  255,  302).  Hard 
needles  (from  CS^),  si.  sol.  water,  v.  sol.  alcohol. 
Yields  a  dibromide  CigH^oBr^Oj. — CaA'^2aq.— 
AgA' :  flocculent  pp. 

DI-OXY-DI-PHENYL-ANTETRAZINE  DI- 

N  =  C(0H).C.CH2.C  N:CPh 

CPh:N  C.CH,.C.C(OH):N  • 

Formed  from  dioxyterephthalic  ether,  benzam- 
idine  hydrochloride,  and  dilute  (lOp.c.)  NaOHAq 
(Pinner,  B.  22,  2624).  Crystalline  powder, 
insol.  water  and  alcohol. — C.jHj.iNajNiOj  4aq  : 
white  needles. 

OXY-PHENYL-ANTHEANOL  i.e. 

CjHj<^^|q^'  OH)/'*^'*''^'''  ■^°™^'^  action 
of  HjSO.,  on  oxy-triphenyl-methane  carboxylic 
acid  (Pechmann,  B.  13,  1616).  Exhibits  green 
fluorescence  in  ethereal  solution. 


HYDRIDE 


Di-oxy-phenyl-anthranol       C,on,^03  i.e. 

C6H4<^^|q2^''^^^^C5H^.  Phcnolphthalidin.  A 

sticky  mass  got  by  dissolving  phenol-phthalin 
in  H,,SO^  and  pouring  into  water  (Baeyer,  A. 
202,  91).  Its  ethereal  solution  fluoresces  green. 
Water  at  170°  converts  it  into  phenol-phthalin. 
Potash-fusion  gives  di-oxy-benzophenone. 

OXY-PHENYL-ARSINE  v.  Absine. 

DI-OXY-PHENYL-TRIAZOIE  CgH^N^Oj  i.e. 
C,H,.N— C(OH)\  C,H,.N.CO^ 

I  ^Nor         I       ^N.  Phenyl- 

N=C(OH)/  HN.CQ/ 
urazol.  [263°]. 

Formation. — 1.  By  heating  phenyl-hydrazine 
liydrochloride  (1  pt.)  with  urea  (2  pts.)  for  4  or 
5  hours  at  160°,  the  yield  is  70-80  p.c.  of  the 
hydrazine  hydrochloride  used. — 2.  By  heating 
phenyl-semicarbazide  (1  pt.)  with  urea  (2  pts.) 
for  4  hours  at  about  160°. 

Properties. — Colourless  glistening  plates.  M. 
sol.  hot  water,  si.  sol.  cold  water,  v.  sol.  hot 
alcohol,  si.  sol.  ether.  Dissolves  in  cold  aqueous 
alkalis  and  ammonia,  and  is  reppd.  by  acids  un- 
altered. It  does  not  reduce  alkaline  solutions  of 
Ag  or  Cu.  It  is  not  affected  by  boiling  with  al- 
kalis or  acids  (Pinner,  B.  20,  2358). 

TETRA-OXY-PHENYL-BENZOPYRAZOIE 

^^^\N=C.C(OH):C  .  CO/^^^^-  ^c-  -LSO  J. 
Formed  by  the  action  of  HClAq  on  the  phenyl- 
hydrazide  which  is  made  by  warming  di-oxy- 
quinone  dicarboxylic  ether  with  alcohol  and 
phenyl-hydrazine  (Boniger,  B.  22, 1291).  Begins 
to  decompose  at  125°. — (NHJ^A" :  ochre-yellow 
powder,  sol.  water. 

OXY -DI- PHENYL  -BENZYLIDENE  -  PYR- 

AZOLE  |[^'^^j^>C:CHPh.    [147°].  Formed 

from  oxy-di-phenyl-pyrazole  and  benzoic  alde- 
hyde (Knorr  a.  Klotz,  B.  20,  2548).  Needles. 
Di  -  oxy-  tetra-pheayl-benzylidene-dipyrazole 

(^^•^pj^\.CH)2:CHPh.  [c.220°].  Formed  from 

benzoic  aldehyde  and  excess  of  oxy-di-phenyl- 
pyrazole. 

^a-o-OXY-PHENYL-BENZYL-KETONE  v. 

Benzoin. 

Tri-oxy-phenyl-benzyl-ketone.  Di- methyl- 
derivative  V.  Anisoin. 

Hexa-oxy-phenyl-benzyl-ketons,       He  x  a  - 

methyl  derivative 

C6H,(OMe)3.CO.CH2.C5H„(OMe)3.  [162°].  Formed 
from  hexamethoxy-benzil,  HOAc,  and  zinc-dust 
(Marx,  ^.263,255).    Needles,  insol.  cold  water. 
OXY-PHENYL-BENZYL-METHYL-PYRIM- 

IDINE    CPh<^:^|'Q®jjj^C.CH,Ph.  [243°]. 

Formed  from  benzamidine  hydrochloride, benzyl- 
acetoacetic  ether,  and  dilute  (10  p.c.)  NaOHAq 
(Pinner,  B.  22,  1626).  Needles,  insol.  water,  v. 
si.  sol.  alcohol. 

Di-oxy-phenyl-benzyl-methyl-pyrimidine. 
Ethyl  derivative 

C,H,(OEt).C<^:^JJ®jj^>C(OH).[242°].Formed 

from  ^-ethoxy-benzamidine  hydrochloride, 
benzyl-acetoacetic  ether,  and  NaOHAq  (Pinner, 
B.  23,  2955).    Needles,  v.  si.  sol.  hot  alcohol. 
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OXY-PHENYL  BENZYL-PYRIMIDINE 

CH,l'h.C^j^:|:;Jj)^jj^^CH.    [233°].    Made  from 

phenylacetamidine  hydrochloride,  benzyl-aoeto- 
acetic  ether  and    dikite   (10  p.c.)  NaOHAq 
(Pinner,  B.  22,  1(']23).   Needles,  v.  si.  sol.  water. 
Oxy-phenyl-di-benzyl-pyrimidine 

CH,Ph.C<^:^|Q^^^']^CPh.  [180°].  Formed 

by  heating  '  cyanbenzyline  '  (derived  from  benzyl 
cyanide)  witii  HClAq  (Wache,  J.  pr.  [2]  39,258). 
Di-oxy-phenyl-benzyl-pyrimidine 

CHPh(OII).C.^||J:^|'Qj.jj^CH.  [218°].  Formed 

from  a-oxy-plienyl-acetamidine  and  benzojd- 
acetic  ether  (Pinner,  B.  23,  2!)51).  Felted 
needles,  v.  si.  sol.  water,  sol.  alkalis  and  acids. 

c-OXYPHENYL-BIURET 
(NHPh.CO).,N(OH).  [178^.  Formed  by  the 
action  of  an  aqueous  solution  of  hydroxylaniine 
on  phenyl  cyanate  (von  der  Kali,  .4.  263,  263). 
Needles,  si.  sol.  hot  water.  Does  not  reduce 
Fehlins's  solution. 

|)-  OXY  -  PHENYL  -  BROMO  p  -  TOLYL-THIO- 
UREA  C,,H,(OH).NH.CS.NH.C,H„Br. 

Acetyl  derivative.  [156°].  Formed  by 
the  action  of  acetyl-oxy-phenyl-tliiocarbimide  on 
bromo-2)-toluidine  (Kalckhoff,  B.  16,  1832).  V. 
sol.  acetic  acid,  si.  sol.  alcohol  and  ether,  insol. 
water. 

OXY-PHENYL-BUTANE  v.  Butyl-puenol. 
Di-oxy-phenyl-butane 
CHPh(OH).G,H,.CH.,OH.     (c.  200°).    A  thick 
svrup  forniedby  redaction  of  C.H^.CO.CHi.CHO 
(Buri'ker,  .1.  C'h.  [5]  26,  46;t). 

Di-oxy-di-phenyl- butane 
CPhMe(OH).CPhMc(OH).  [120°].  Formed  by 
adding  sodium-amalgam  to  a  solution  of  accto- 
phenone  in  dilute  alcohol  (Emmerling  a.  Engler, 
B.  i,  147;  6,  1005;  Buchka,  B.  10,  1714).  Long 
prisms,  insol.  water,  v.  sol.  alcohol.  Split  up 
by  long  boiling  in  acetophenone  and  phenyl- 
methyl-carbinol  (Zinckea.  Thorner,  B.  13,  641). 

Di-oxy-tetra-phenyl-butane 
CH.,Ph.CPh(OH).CPh(OH).CK.,Ph.  [213°]. 
Formed,  together  with  an  isomeride  [172°],  by 
reducing  benzoin  with  zinc  (Limpricht  a. 
Schwanert,  -4.  155,  60;  Zagoumenny,  B.  7, 
1651 ;  Wisliceniis,  A.  248,  5).  The  compound 
[213°]  is  formed,  together  with  an  isomeride  (?) 
[61°],  by  reducing  benzoin  with  Na  and  alcohol 
(Limpricht,  .4.  1.55,  118).  The  compounds  [172°] 
and  [213°]  are  both  converted  by  heat  into 
phenyl  benzyl  ketone  and  phenyl-benzyl- 
carbinol. 

OXY-DI-PHENYL-BUTANE  CARBOXYLIC 
ACID  C„H,.CH(CO.,H).CH.,.CH(OH).CH,.C,Hs. 
TiinihijdrocoTnicularic  acid.  Formed  by  re- 
ducing hydro-cornicularic  acid  with  sodium- 
amalgam  (Spiegel,  ^1.  219,  35).  Thick  oil,  decom- 
posed by  boiling  with  water,  viclding  the  lactone. 
Lactone  C|,H,„0,,.  [71°]. 
Oxy-phenyl-butane  dicarboxylic  acid  v.  Oxt- 

BENZYL-PYROT.\r;T\RIC  ACID. 

Di-oxy-di-phenyl-butane  dicarboxylic  acid 

C.H.(OII).CII,.CIHCOJl).ClT(CO,H).CH,.CV,lI,On. 

Formed  by  heating  salicylic  aldehyde  with 
sodium  succinate  and  Ac^O,  saponifying  the 
resulting  '  dieoumarin,'  and  reducing  the  pro- 
duct with  sodium  amalgam  (Fittig  a.  Dyson,  A. 


255,  281).    Colourless  crystals,  v.  sol.  alcohol. — 
CaC,„H,^05  6aq.  — Ag.^A"  :  bulky  white  pp. 
L ac tone 

C,H,<^^-f^J^>CH.CH<^J^jO>C„H..  Dieou- 

nuirin  tetrahydride.  [224°].  Formed  by  heat- 
ing the  acid  above  100 \  Needles  (from  chloro- 
form-alcohol). 

Di-oxy-di-phenyl-butane  dicarboxylic  acid. 
/CH.CH.,.CH,.CPL 
Lactone  C.H,/      \       /  /C,H,. 

\co.  0  o.co  / 

[210°].  Formed  by  treating  C,_,H,(CO.C„H,.CO,H), 
with  sodium-amalgam  (Gabriel  a.  Michael,  B.  10, 
2209).  Needles  (from  alcohol),  insol.  water.  The 
corresponding  acid  is  unstable. 

DI-7)-0XY-DI-PHENYL-BUTINENE.  Di- 
m  etJiyl  ether 

C„H^(OMe).CH:CH.CIi:CH.Cjr,(0Me).  [225°]. 
A  body  formed  on  heating  anisic  aldehyde  with 
sodium  succinate  and  Ac.p  at  120°  (Fittig  a. 
Politis,  A.  255,  307).  Crystals,  insol.  water,  m. 
sol.  HOAc. 

DI- OXY -DI- PHENYL -BUTINENE  DI- 
CARBOXYLIC LACTONE 

O^H|<^Qjj.Q  Q  .Qjj^CjjH^  .  Dicoumarm 

[above  330°].  Made  by  heating  salicylic  alde- 
hyde with  sodium  succinate  and  Ac._,0  at  140° 
(Fittig  a.  Dyson,  A.  255,  275).  Needles  (from 
HOAc).    Not  attacked  l)y  cold  alkalis. 

o-OXY-PHENYL-BUTYLENE  DICARBOXY- 


LIC ACID. 


r      .         nn  /O  -CO 

^»^<CH:C.CHMe.CO,H. 


[171°].  Made  by  heating  salicylic  aldehyde  with 
sodium  pyrotartrate  and  Ac.,0  for  30  hours  at 
120°  (Fittig  a.  Brown,  A.  255,'  285).  Plates  (from 
water).  Yields  Ba(C,J3,|0J.^  3aq,  CaA'.^Saq,  and 
AgA'. 

Di-oxy-di-phenyl-butylene  dicarboxylic  acid. 

Lactonic  acid 

^'.^KcH:C.CH(C0,H).CH,.C„H^(0H)  ?  ^o™ed 
by  boiling  dieoumarin  with  NaOHAq  and  adding 
sodium-amalgam  (Fittig  a.  Dyson,  255,  277). 
Needles,  si.  sol.  hot  water.  —  BaA'.^.raq.  — 
AgCigHiaO^:  curdy  pp. 

T       ,  n-cr  /O— COCO.O     \„  TT 

Lactone  *-'«Hi<CH;C -CH.CHX^--^^- 
[256°].  Obtained  by  heating  the  lactonic  acid 
at  130°.  Crystals,  insol.  water,  NaXO,,Aq,  and 
NaOHAq.    Yielils  an  unstable  dibromide. 

a-OXY-)3-PHENYL-(50-BUTYRIC  ACID 
CH,Ph.CMe(OH).CO,,H.  [99°].  Made  by  the 
action  of  KCy  on  the  bisulphite  compound  of 
benzyl  methyl  ketone,  the  product  being  saponi- 
fied (Gabriel  a.  Michael,  B.  12,  814).  Long 
prisms,  sol.  water  and  alcohol. 

j3-Oxy-/3-phenyl-isobutyric  acid 
CHPh(OH).CHMe.CO.,n.     [125°J.    Formed  by 
reducing  o-benzoyl-propionic  acid  with  sodium- 
amalgam  (Perkin,  jun.,  a.  Caiman,  C.  J.  49,  161). 
Needles,  v.  e.  sol.  hot  water.— AgA':  crystals. 

;8-0xy-7-phenyl-butyric  acid 
CH,Ph.CH(OH).CH,.CO.,H.  [98°].    Formed  by 
boiling  phenyl-isocrotonic  acid  with  NaOHAq 
(Fittig,  B.  24,  84).  Flat  needles. 

7-0xy-7-phenyl-butyric  acid 
CHPh(OH).CH,,.CH.,.CO,H.      '  Bemhydrylpro- 
Xnonic  acid.'  [75°].  Formed  by  reducing  benzoyl- 
propionic  acid  with  sodium-amalgam  (Burcker, 
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Bl.  [2]  37,  5;  A.  Ch.  [5]  2G,  455) ;  and  also  by 
boiling  its  lactone  with  baryta.  Flat  crystals 
(from  CS.J,  splitting  up  at  70°  into  water  and 
lactone.  Chromic  acid  mixture  oxidises  it  to 
benzoyl-propionic  acid.— BaA'j. — CuA'^. — AgA' : 
crystalline  pp. 

Lactone  CH.Ph<(^^^^^^y.  [37°].  (.300°). 

Formed  from  ^-bromo-y-iDhenyl-butyric  acid  by 
treatment  with  Na^COj  or  boiling  with  water 
(Jayne,  A.  216,  103).  Formed  also  by  boiling 
phenyl-pavaeonic  acid  with  diluted  (1:1)  H^SO, 
(Erdmann,  A.  228,  178).  Six-sided  trimetric 
tables  (from  OS,)  ;  «:6;c  = -611:1:  -426.  It  has  a 
pleasant  odour,  and  is  volatile  with  steam. 

A7)iide  CHPh(0H).CH,.CH2.C0.NH,.  [86°]. 
Formed  by  heating  the  lactone  with  alcoholic 
NH3  at  100°  (Fittig,  A.  256,  155).  Monoolinic 
prisms,  v.  sol.  hot  water.  Forms  unstable 
C,(,H,3N0oHC],  crystallising  in  needles. 

o-Oxy-phenyl-butyric  acid.  Methyl  deri- 
vative. C„H,(OMe).C,H,.CO,H.  [56°].  Ob- 
tained by  reducing  either  (a)-  or  (/8)-methoxy- 
phenyl-crotonic  acid  with  sodium  amalgam 
(Perkin,  C.  J.  39,  433).  Transparent  prisms 
(from  light  petroleum).  May  be  distilled. — 
BaA'2  (dried  at  100°). 

a  -  Oxy  -  di  -  phenyl  -  isobutyric  asid  v.  Di- 

BENSiYL-GLYCOLLIC  ACID. 

7-0xy-di-7-phenyl-butyric  acid 
CPh,(OH).C.,Hj.CO„H.  [145'^].  Made  from  its 
lactone  (Auger,  A.  Ch.  [6]  22,  316).  Thin  leaflets 
(from  alcohol).  Changes  to  lactone  on  melting, 
but  is  stable  at  100°.— BaA',:  micaceous  plates, 
sol.  water. 

LactoncCVh,<C^~'^  .  [90°].  Formed  by 

the  action  of  succinyi  chloride  on  benzene  in 
presence  of  AICI3.  Leaflets ;  insol.  water,  si.  sol. 
cold  alcohol. 

Oxy-tri-phenyl-butyric  acid 
CHPh(OH).CH,.CPh,.CO,H.  Formed  by  re- 
ducing di-phenyl-benzoyl-propionic  acid  in 
alkaline  solution  with  sodium-amalgam  (.Japp  a. 
Klingemann,  C.  J.  57,  680 ;  B.  22,  2882). 
White  solid,  sol.  NaXOaAq. 

Lactone  C.,MJd.,  [153°].  Small  needles, 
Bol.  hot  alcohol. 

i87-Di-oxy-7-phenyl-butyric  acid 
CHPh(OH).CH(OH).CH,.CO,H.  [118°].  Made 
from  its  lactone,  which  is  got  by  oxidising 
phenyl-isocrotonic  acid  with  KMnO.,  (Fittig,  B. 
21,  920).  Crystals,  forming  the  lactone  on 
melting. 

Lactone    CHPh<^°j^^^jj^>CH,.  [87°]. 

Melts  when  hydrated  (with  \  aq)  at  77°. 

Di-oxy-phenyl-butyric  acid. 

Methyl  derivative 
[4:1]  C,H,(OMe).CH(OH).CH,.CH„.CO.,H.  Got 
from  its  lactone  [53-5°],  which  is  made  by  the 
action  of  sodium -amalgam  on  bromo-p-methoxy- 
phenyl-butyrolactone  (Fittig  a.  Politis,  A.  255, 
299).  The  free  acid  is  sohd,  and  yields  the 
lactone  when  heated  to  80°. — BaA'.^ :  amorphous 
mass. 

Di-oxy-phenyl-isobutyrio  acid. 

Methyl  derivative  [4-3-1] 
C,R,(OH)(OMe).CH,,.CHMe.CO,H.  Hydrohomo- 
ferulic  acid.  [115°].  Obtained  by  reducing 
C,H3(0H)(0Me).CH:CMe.C0,H     (Tiemann  a. 


Kraaz,  B.  15,  2070).  Sol.  water,  alcohol,  and 
ether. 

Di-methyl  derivative 
0„H3(0Mc),.CH,.CIlMe.C0,U.  Methyl-lujdro- 
homoferulic  acid.    [59°].    Got  in  like  manner. 
Crystals. 

Methylene  derivative 
C„H,(02CH,,).ClI_.CHMe.C0,H.  Hydrohomo- 
caffeic  acid.  [77°].  Formed  by  reduction  of 
the  methylene  derivative  of  di-oxy-phenyl- 
methacryhc  acid  (Lorenz,  B.  13,  760).  Thick 
prisms,  si.  sol.  water,  v.  sol.  alcohol  and  ether. 

Di-oxy-di-phenyl-butyric  acid  ? 
CH.,.CPh{OH).CPh(OH).CO.,H.  Formed  from  its 
nitrile,  which  is  made  from  acetophenone,  KOH, 
and  aqueous  KjFsCy.  (Buchka,  B.  20,  389).— 
BaA'2  3.^aq. 

o-OXY-PHENYl-CARBAMIC  ACID.  Ethyl 
ether  C,H„NO,  i.e.  C,H,(OH).NH.CO,Et. 
[85°].  Formed  from  o-amido-phenol  and 
ClCO,Et  (Groenvik,  Bl.  [2]  25,  177).  Trichnic 
prisms  (from  ether-alcohol),  almost  insol.  cold 
water.  Yields,  on  distillation,  alcohol  and  the 
anhydride. 

Anhydride    C^Hj<^^^>CO  or 
CsH^<^Q^C.OH.    Oxycarbanil.  Oxymethcnyl- 

amidophenol.  Anhydro-o-amido-phenyl-carhonic 
acid.  Carbonyl-amido-phenol.  [138°].  (above 
300°). 

Formation. — 1.  As  above. — 2.  By  heating 
osy-phenyl-urea  (Kalckhofi,  B.  16,  1828).— 3. 
By  distilling  o-amido-phenyl  ethyl  carbonate 
(Bender,  B.  19,  2269,  2950).— 4.  By  heating  a 
mixture  of  urea  and  o-amido-phenol  (Sandmeyer, 

B.  19,  2655).— 5.  By  the  action  of  phosgene  on 
o-amido-phenol  in  benzene  (Chetmicki,  B.  20, 
177 ;  Jacoby,  J.  pr.  [2]  37,  29).— 6.  By  heating 
o-amido-phenyl  di-phenyl-carbamate  (Lellmann 
a.Bonhoffer,  B.  20,  212(5). 

Properties. — Needles  (from  water),  sol.  al- 
cohol, ether,  and  alkalis.  Decomposed  by 
heating  with  HClAq  above  150°  into  CO.^  and 
o-amido-phenol.     Bleaching-powder  and  HGl 

yield  crystalline    C^HjCl-C^^^^^CO,  whence 

further  action  of  HClAq  forms  C,H,C1<;;^^>C0 

[196°].  Br  forms  C,H,,BrO,(NH)  [196°].  HNO3 
produces  C;H3(N02)0,NH  [256°].    Injected  into 

rabbits,  it    becomes  C,H3(0S03H)<;^(^>C0 

(Nencki,  M.  11,  253).— AgC,H,N0., :  curdy  pp. 

Acetyl  derivative  G,HjO^NAo.  [98°]. 
Crystallises  from  water. 

Fhcnyl-hydrazide 

C,  H,<^^(^>C:N,HPh.    [203°].  Yellow  needles. 

Ethyl      derivative  GJ^^<!^^^^CO. 

[29°].  (300-).  Formed  from  the  silver  salt  and 
EtI.  Crystalline.  Converted  into  ethyl-amido- 
phenol  by  heating  with  fuming  HClAq  at  180°. 

Ethyl   ether   C,H,<;Q^C.OEt.  (225°- 

230°).  Formed  from  amido-phenol  hydrochloride 
andNH:C(OEt)i  (Sandmeyer).  Liquid,  converted 

by  HClAq  into  EtCl  and  C,H^<;;-^(^>CO. 
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j)-Oxy-pheayl-carbamic  acid.  Ethyl  ether 
C„H,,N03  i.e.  C„H,(OH).NHCO,Et.  [120°]. 
Formed  from  ^J  'l'roi'lo  p'ienol  and  ClCO.,Et 
(Groeiivik,  Bl.  [2]  25,  179).  Monoclinic  tables, 
V.  sol.  alkalis.  The  ethyl  derivative 
C,H,(OEt).NHCO.,Et,  formed  from  ClCO.,Et  and 
C„H,{NH,)(OEt)  (Kohler,  /.  ^jr.  [2]  29,  257), 
crystallises  in  needles  [94°],  insol.  water. 

Beferance.  —  Chloeo-oxy- phenyl -caebamio 

ACID. 

p-OXY-DI-PHENYL-CARBINOL  CijH.^O..  i.e. 
C,H,.CH(OH).C,H^(OH).  [161°].  Formed"  by 
reducing  oxy-benzophenone  with  sodium-amal- 
gam (Doebner,  4.  210,253).  Silky  needles  (from 
water).    Coloured  red  by  FeCl^. 

o/)-Di-oxy-di-phenyl-carbinol 
CH(OH)(C,H,.OH),.     [160°-1G5°].     Made  by 
reducing  di-oxy-benzophenone  (salicyl-phenol) 
with  sodium-amalgam  (Michael,  B.  14,  657). 
Amorphous  powder,  sol.  hot  alcohol. 

Di-oxy-tri-phenyl-carbinol 
C,H5.C(OH)(C„H,OH)2.  [c.  100°].  Made  by 
warming  PhCCl,  with  dry  phenol,  and  treating 
the  product  with  water  (Doebner,  A.  217,  227). 
Formed  also  by  warming  phenyl-glyoxylic  acid 
with  phenol  and  H,,SO,  at  120°  (Homolka,  B. 
18,988).  Brick-red  powder,  insol.  cold  water; 
melts  under  hot  water.  Its  a'coholic  solution 
dyes  silk  feebly  yellow.  In  alkalis  it  dissolves 
with  deep  violet-red  colour,  and  is  reppd.  by 
acids. 

Di-acctyl  derivative 
C,H,.C(OH)(C„H,OAc),.      [119°].  Colourless 
prisms  (from  dilute  alcohol). 

Tri-oxy-tri-pheny  1-carbinol.  Anhydride 

C,gH„0,  i.e.    (C,H.(OH)),C<q"^'>.  Aurin. 

RosoUc  acid. 

Formation.  —  1.  By  heating  phenol  with 
oxalic  acid  and  H.SOj  (Kolbe  a.  Schmitt,  A.  119, 
169 ;  Dale  a.  Schorlemmer,  A.  196,  79).— 2.  By 
heating  phenol  with  formic  acid  and  ZnCl„  at 
120^  (Nencki  a.  Schmid,  J.  pr.  [2J  23,  549  ;"25, 
273). — 3.  By  the  action  of  AlClj  on  a  mixture  of 
phenol  and  tri-chloro-nitro-methane  (Elbs,  B. 
16,  1275). — 4.  From  para-rosaniline  by  the 
diazo-  reaction  (Fischer,  A.  194,  268). — 5.  From 
di-p-oxy-benzophenone  by  treatment  with  PCI5, 
and  heating  the  product  with  phenol  and  H.SO^ 
(Caro  a.  Graebe,  B.  11,  1350). 

Preparation.— Vhenol  (lOpts.)  is  heated  with 
dried  oxalic  acid  (7  pts.)  and  H.^SO,  (5  pts.)  at 
120°- 130°  about  24  hours,  until  gas  no  longer 
comes  off  rapidly.  The  product  is  poured  into 
water,  the  pp.  dissolved  in  NaOHAq,  saturated 
with  SO.,,  and  mixed  with  much  water.  The 
filtrate  from  i^-rosolic  acid  (which  amounts  to 
70  p.c.  of  crude  product)  is  saturated  at  70°  with 
HCl,  and  on  cooling  it  deposits  aurin  sulphite. 
This  is  recrystallised  from  dilute  alcohol,  which 
deposits  methyl-aurin  on  cooling,  while  the 
mother-liquor,  saturated  with  S0„,  deposits  aurin 
sulphite,  which  is  freed  from  SOj  by  heat  (Zul- 
kowsky,  A.  194,  119;  202,  184). 

Properties.  —  Dark-red  trimetric  crystals 
(from  alcohol-HOAc)  or  red  needles  with  green 
lustre  (from  alcohol).  Not  melted  below  220°. 
Its  alkaline  solution  is  crimson. 

Reactions. —  1.  Keduced  by  zinc-dust  and 
HOAc  to  tri-oxy-tri-phenyl-methane. — 2.  Aque- 
ous NH3  at  120°   yields   pava-rosaniline.— 3. 
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Water  at  250°  yields  phenol  and  di-p-oxy- 
benzophenone.— 4.  On  warming  with  KOHAq 
and  KCy  and  adding  HCl,  a  product  is  got 
which,  when  heated  with  Ac^O,  yields  tri-acetyl- 
hydrocyanaurin  [194°]. 

Salts.-(NH,)„C„,H,,,03:  dark-red  needles 
with  steely  lustre.— C|„'Hh0, HCl  llHOEt :  red 
crystals.— (Ci^H^OaHCljHOAc  :  red  needles.— 
(C,„HnO,)-.H.2SO,4aq:  brick-red  cubes,  si.  sol. 
cold  alcohol.— C,gH,^0,(NH,)HS03.— 
CigH^O^NaHSOa.  —  C„H,  .O.KHSO^ :  minute 
colourless  tables.— CiflHuOjH.SO^. — 
(C,„HuO.,),,H,,SO, :  bluish-violet  needles. 

Di-acetyl-derivative 
(C,H,(OH)),C(OAc).C„H^OAc.    [168°].  Formed 
from  aurin  and  Ac^G  at  100°.    Colourless  tables 
(from  alcohol). 

Tetra-oxy-tri-plieny  1-carbinol 
C„H„03  i.e.  C,H,C(OH)(C,H3(OH),)2. 

Anhydride  C^Jl^^O^  Resorcin-beme'in. 
Formed  by  heating  benzo-trichloride  with  re- 
sorcin  at  180°  (Doebner,  B.  13,  610  ;  A.  217, 
234).  Large  crystals  (from  alcohol  and  HOAc). 
Yellow  by  transmitted,  violet-red  by  reflected 
light ;  at  130°  it  loses  2H,,0,  and  at  200°  it  is 
decomposed.  Dilute  alkaline  solutions  show 
yellowish-green  fluorescence,  but  less  intense 
than  fluorescein  ;  they  dye  wool  yellow.  Insol. 
water,  v.  sol.  alcohol.  Zinc-dust  and  HCl  re- 
duce it  to  tetra-oxy-tri-phenyl-methane.  Brom- 
ine in  alcohol  and  HOAc  forms  a  fiery-red  pp. 
C,hH.,,,Br„0,„  which  closely  resembles  eosin.  Its 
salts  dissolve  readily  in  alcohol  and  dye  wool 
and  silk  like  eosin. 

Penta-oxy-tri-phenyl-carbinol 
(C,H,(OH),),C(OH).C„H,OH. 

Anhydride  C,,,H,40|;.  Formed  by  heating 
resorcin  with  formic  acid  and  ZnCL,  at  140° 
(Nencki  a.  Schmid,  J.pr.  [2]  23,  547)."  Hygro- 
scopic brick-red  powder,  v.  sol.  alcohol. 

p-OXY-DI-PHENYL-CAEBINOL  o-CARB- 
OXYLIC  ACID. 

Methyl  derivative  of  the  anhydride 
/CH.C.H^.OMe 
C„H/    \  .    [117°].    Formed  by  re- 

^CO.O 

ducing  methoxy-benzophenone  carboxylic  acid 
with  zinc  and  alcoholic  HCl  (Nourrisson,  B.  10, 
2103).  Flat  white  needles,  v.  sol.  warm  alcohol, 
insol.  water. 

Oxy-tri-phenyl-carbinol  carboxylic  acid. 

Anhydride  C,H^(OH)CPh<;^'>_^>CO. 

Oxy-di-phcnyl-phthalide.  [155°].  Prepared  by 
1  heating  o-benzoyl-benzoic  acid  with  phenol  and 
:  SnCl^  to  120°  ;  yield  100  p.c.  of  the  benzoyl- 
benzoic  acid  (Peohmann,  B.  13,  1613).  Colour- 
less crystals.  Sol.  all  ordinary  solvents  except 
water  and  ligroin.  By  fusion  with  KOH  it  gives 
benzoic  acid  and  oxy-benzophenone.  With 
alkalis  it  forms  a  deep-red  solution.  By  strong 
H^SO^  it  is  converted  into  oxy-phenyl-anthranol 

^''^<<C(C?,.OH)>^-^'-  reduction  it 

gives  oxy-triphenyl-methane  carboxylic  acid. 

Acetyl  der ivative  Cj(|H,302(OAc).  [136°]. 
Colourless  crystals. 

Di-bromo-  derivative  C2i,H|,Br20j(OH). 
[196°].  Spikes. 

Acetyl  di-bromo-  derivative 
C.,„H,,Br.,OJOAc)  [172°].    Colourless  prisms. 

3  B 
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op  -  di  -  oxy  -  di  -  phenyl  -  carbinol  carboxylic 
anhydride.    Methyl  derivative 

C,H,<^g(';AO^)>.    [117°].    Made  by  re- 

ducing  '2)-anisolphthaloylic  '  acid  (Nourrisson, 
Bl.  [2]  46,  20C).  Needles,  insol.  water,  v.  e.  sol. 
alcohol. 

Di-oxy-tri-phenyl-carbinol  carboxylic  acid. 

Anhydride  C,H,(OH) 2CPh< q<^^^\.CO. 

Benzene-resorcin-phthal&in.  [176°].  Made  by 
heating  benzoyl-benzoic  acid  with  resorcin 
(Pechmann,  B.  14,  1859).  Prisms  (containing 
CHCl.,)  melting  at  114°  (from  chloroform).  Its 
alcoholic  solution  turns  greenish-blue  on  addi- 
tion of  HCl.  On  heating  with  HjSO^  it  yields 
anthraquinone.  HoSOj  acting  on  its  solution  in 
HOAc  forms  C,„H.,,Oj  [285°],  which  yields 
C,„H,^Ac,0,  [245°].  " 

Di-acetyl  derivative  C.2i,H|o02(OAc)2. 
[137°]. 

Di-bromo-  derivative  C2„Ti^■Ji^■fi^. 
[219°]. 

Tri-oxy-tri-pbenyl-carLinoI-carboxylic  acid. 

Anhydride  (C,H,(0H)3)CPh<^Q'^^^>C0. 

Bemene-pyrogallol-phtliale'in.  Prepared  by  heat- 
ing benzoyl-benzoic  acid  with  pyrogallol  and 
crystallising  the  product  from  acetic  acid  (Pech- 
mann, B.  14, 1864).  Four-sided  tables  (contain- 
ing AcOH),  [190°].  Sol.  most  solvents  except 
ligroin,  si.  sol.  hot  water.  It  dissolves  in  alkalis 
with  a  green  colour. 

Tri-acetyl  derivative  C2|,H,|02(OAc)3. 
(231°].    Fine  needles.    Sol.  Ac.O. 

DI-OXY-DI-PHEKYL-CARBOLACTONE  v. 

JSO-EUXANTHIC  ACID. 

OXY-DI-PHENYL-DI-CARBOXYLIC  ACID. 

Hexahydride.  CiiHuOj.  An  unstable  acid 
formed  by  boiling  hydro-oxybenzyluric  acid  with 
potash  (Otto,  A.  134,  330).  Yields  Et^A"  (206°), 
a  heavy  oil. 

Di-p-oxy-diphenyl  carboxylic  acid  C|3H,|,0, 
i.e.  [4:1]  C„H,(0H).C,H,(0H)(C02H)  [1:4:2]. 
[270°].  Made  by  fusing  diphenylene-ketone  di- 
sulphonic  acid  with  potash  (Schmidt  a.  Schultz, 

B.  12,  496).    SI.  sol.  water,  v.  sol.  hot  alcohol. 
Di-|;-oxy-diphenyl  dicarboxylie  acid 

C,  H,(0H)(C0.,H).C,H3(0H).C02H.  [151°].  S. 
•0052  at  15°.  Formed  by  heating  sodium  di- 
oxy-di-phenyl  with  CO^  at  200°  under  high  pres- 
sure (Schmitt  a.  Kretzschmer,  B.  20,  2703). 
Minute  needles,  si.  sol.  water,  FeClj  colours  its 
solution  bluish-violet. 

Tetra-oxy-diphenyl  dicarboxylie  acid 
C,ft(OH)2(C02H).C„H.,(OH),,CO,H.  Di-resorcin 
dicarboxylie  acid.  Formed  by  heating  tetra- 
oxy-diphenyl  (diresorcin)  with  KHCOj  and  a 
little  water  at  130°  (Will  a.  Albrecht,  B.  17, 
2105).  Yellowish  powder,  decomposing,  without 
melting,  above  300°.— K^". — BaA"  6aq. — AgjA": 
white  pp. 

Tetra-oxy-diphenyl  dicarboxylie  acid 

C,H.,(OH)2(CO,.H).C„H2(OH)2(C02H).  Dehydro- 
diproiocatechuic  acid,  [above  300°].  Formed 
by  fusing  '  dehydrodi vanillin '  with  potash 
(Tiemann,  B.  18,  3495).  Amorphous,  v.  si.  sol. 
water,  si.  sol.  alcohol. 

Penta-oxy-diphenyl  carboxylic  acid 
C|jH|„Og.    Formed  by  the  action  of  POCl^  on 
c  tri-oxy-benzoic  acid  (SchiU,  O.  17,  552;  A. 


245,  37).  Yellowish  astringent  powder. — BaA'jt 
greyish-white  powder. 

Penta-acetyl  derivative  Ci^H^Ac^O,. 
White  powder,  rapidly  darkening  in  air. 

Ethyl  ether  EtA'.  [102°]. 

Penta-oxy-di-phenyl  carboxylic  acid 
CijHi^Og.  Formed  by  heating  phloroglucin  carb- 
oxylic acid  with  POCI3  (Schift).  Beddish-brown 
hygroscopic  mass,  resembling  tannin  and  the 
preceding  isomeride. 

TETRA-OXY-DIPHENYL  DICARBOXYLIC 
ALDEHYDE.  Di-methyl  derivative 
C,.H,(0Me)(0H)(CH0).C,H2(0Me)(0H).CH0. 
Divanillin.  [304°].  Formed  by  boiling  vanillin 
C,H3(0Me)(0H)(CH0)[3:4:l]  with  FeCl,  (Tie- 
mann, B.  18,  3493).  Slender  white  needles,  si. 
sol.  alcohol,  sol.  alkalis. 

Tetra-viethyl  derivative.  [138°]. 

p-OXY-PHENYL-CINNAMIC  ACID.  Me- 
thyl derivative  C,HJ0Me).CH:CPh.C02H. 
[189°].  Formed  from  sodium  phenyl-acetate, 
anisic  aldehyde,  and  Ac.^O  (Oglialoro,  G.  9,  533  ; 
10,  481).    Prisms  (from  alcohol),  si.  sol.  water. 

a  -  OX Y-7  -  PHENYL  -  iso-  CROTONIC  ACID 
C,H5.CH:CH.CH(0H).C0,H.  [115°].  Formed 
by  boiling  cinnamic  aldehyde  with  aqueous  HCy 
and  HCl  (Matsmoto,  B.  8,  1144  ;  Peine,  B.  17, 
2114).  Formed  also  by  heating  the  ethyl  ether 
of  styryl-<|/-hydantoin  with  concentrated  baryta- 
water  (Pinner  a.  Spilker,  B.  '1'2,  690).  Styryl-il/- 

hydantoin  CHPh:CH.CH<Q^-^^jj    [198°]  is 

obtained  by  the  action  of  warm  alcoholic  potash 
on  styryl-hydantoin  [172°],  an  isomeric  body 
previously  described  by  Pinner  (B.  20,  2353)  as 
oxystyryl-pyrazole.  Styryl-hydantoin  is  got  by 
the  action  of  boiling  dilute  HClAq  on  (o)-ur- 
amido-phenyl-crotonic  nitrile 
CHPh:CH.CH(NH.C0.NH2).CN  [160°],  which  is 
made  by  heating  oxy-phenyl-isocrotonic  nitrile 
with  urea. 

Properties. —  Needles,  si.  sol.  cold  water,  v. 
sol.  alcohol  and  ether. 

Salts. — PbA'2  2aq  :  needles. — AgA' :  minute 
needles. 

Methyl  ether  MeA'.    (290°).  Liquid. 

Ethyl  ether  Elk'.    (295°)  (Peine;. 

Nitrile  CHPh:CH.CH(OH).CN.  [81°]. 
Formed  from  cinnamic  aldehyde,  KCy,  and  HCl. 
Crystalline  grains  (from  benzene-ligroin).  Con- 
verted by  hydroxylamine  into  the  crystalline 
amidoxim  CHPh:CH.CH(0H).C(NH2):N0H 
(Bornemann,  B.  19,  1513). 

o-Oxy-phenyl-crotonic  acid  (a)-  Methyl 
derivative  C,H,(0Me)CH:CMe.C0.^.  [118°]. 
Made  from  its  methyl  ether  by  boiling  with  alco- 
holic potash  (Perkin,  C.  J.  33,  213  :  39,  431). 
Monoclinio  crystals  (from  alcohol) ;  a:b:c 
=  •863:1:1-252;  ^8  =  64^64'  (Fletcher).  Not  con- 
verted into  its  (/8)  isomeride  by  light.  With  PCI, 
it  gives  MeCl,  HCl,  and  the  anhydride.  Cone. 
H.SOj  also  forms  propionic  coumarin.  Sodium- 
amalgam  reduces  it  to  methoxy-phenyl-butyric 
acid.  With  Br  and  with  HI  it  behaves  like  the 
{13)  acid. 

Methyl  ether  of  the  (a)  -methyl  deri- 
i)a«ii;e  C,H,(0Me).CH:CMe.C0,H.  (275°).  S.G. 
if  1-1112  ;  |g  1-1061.  Formed  from  sodium  pro- 
pionic coumarin  and  Mel.  Liquid. 

(ff)  -Methyl  derivative 
C„H,(0Me)CH:CMe.C02H.     [107°].  Formed 
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from  methyl-salicylic  aldehyde,  sodic  propionate 
and  propionic  acid. 

Properties.  —  Monoclinic  crystals  ;  a:h:c 
=  1-281:1: -702.  )3  =  84°  18'  (Fletcher).  With 
PCI5  it  gives  the  chloride  of  the  acid.  Cone. 
H.^SOj  appears  to  polymerise  it.  Behaves  like 
the  (a)  isomeride  with  sodium  amalgam.  With 
dry  brpmine  vapour  it  forms  the  compound 
C„H,Br:,(OMe)CHBr.CMeBr.CO,H  [c.  200°]. 
With  HI  (S.G.  1'94)  it  unites,  forming  a  product 
whence  Na.^CO^  liberates  the  methyl  derivative  of 

0-  allyl-phenol. — AgA':  white  pp. 

Methyl  ether  of  the  {13)  -methyl  deri- 
vative  MeA'.    (c.  28G°).    K.G.  ^  1-1279 ; 

1-  1136. 

(&)-Ethyl  derivative 
C,H^(OEt)CH:CMe.CO,H.  [133"].  Formed  from 
ethyl-salicylic  aldehyde,  sodic  propionate,  and 
propionic  anhydride.     Large  tables  (from  al- 
cohol).   Its  Ba  salt  forms  satiny  needles. 

Anhydride  ^J^t'C^Q  J_q,q  •  Propionic 

cournarin.  Methyl-coumarin.  [90°].  (292-5°). 
Formed  by  heating  sodium-salicylic  aldehyde 
with  propionic  anhydride  (Perkiii,  C.  J.  28,  10). 
Trimetric  crystals ;  a:6:c  =  2-1950:1: -4001.  Smells 
like  coumarin,  m.  sol.  alcohol,  nearly  insol.cold 
KOHAq.  Fuming  H.,SO^  forms  C,„H,0,,(S03H) 
whence  BaA'.^  lOaq. 

Oxy-phenyl-crotonic    acid.  Anhydride 

C,H^<^q'^^'^'^.  ^-Methyl  coumarin.  [12G°]. 

Formed  by  the  action  of  H^SO^  on  a  mixture  of 
acetoacetio  ether  and  phenol  (Pechmaun  a. 
Duisberg,  B.  16,  2127). 

23-Oxy-phenyl-crotonic  acid.  Methyl 
derivative  C,H,(OMe).CH:CMe.CO.,H.  [154°]. 
Formed  from  anisic  aldehyde,  sodium  pro- 
pionate, and  propionic  anhydride.  Rectangular 
tables  (from  alcohol).  -AgA'. 

|;-Oxy-pheayl-isocrotonic  acid.  Methyl 
der  i  vativo  C,Hj(OMe)  .CH:CH.CH.,.CO.,H. 
[106-5°].  Formed  by  heating  anisic  aldehyde 
with  sodium  succinate  and  Ae.,0  at  120°  (Fittig 
a.  Pohtis,  A.  255,  294).  Plates,  m.  sol.  hot 
water. — BaA'.^3aq.— CaA'.,2aq.— AgA':  sol.  hot 
water. 

7-Oxy-tri-phenyl-crotonic  acid.  Lactone 


^■u"-m^2  CPh,,.CO 


>o  (?; 


Mol.  w. 


[118°]. 

329  (by  Raoult's" method),  312  (calc).  Formed 
by  heating  a;8-di-benzoyl-styrene  at  310°  (Japp 
a.  Kliugemann,  C.  J.  57,  679,  702;  59,  MS). 
Lustrous  needles  or  monoclinic  prisms.  Not 
attacked  by  phenyl-hydrazine  or  Ac.^0  at  150°. 
Bromine  forms  CoSi-BrO.^  [109°].  Chromic  acid 
mixture  oxidises  it  to  benzophenone.  May  be 
reduced  to  oxy-tri-phenyl-butyric  acid.  Alcoholic 
potash  at  lO'O'  yields  CH,Bz.CPh.,.CO.,H,  which 
at  310°  changes  to  the  original  lactone.  Alco- 
holic methylamine  forms  ck,d3z.CPh,,.C0NHMe. 
[156°].    Ethylamine  acts  in  like  manner. 

7-Oxy-tetra-phenyl-crotonic  acid.  Lactone 

CPh  CO^'/'*^'  Tabular  o.vylepidcn.  [136°].  S. 
(alcohol)  7  at  78°.  Formed  by  heating  '  acicular 
o.'wylepiden  '  CPhBz:CPhBz  at  340°  (Zinin,  J.  B. 
6,  16;  B71.  3,  113;  Japp  a.  Klingemann,  C.  J. 
57,  665;  Klingemann  a.  Laycock,  C.J.  59,  140). 
Tables  (from  alcohol)  :  insol.  water.  Converted 
by  alcoholic  potash  into  C.^H.^iKOj.  Methyl- 


amine in  alcohol  at  100°  forms 
CHPhBz.CPh.,.CONHMe  [267°]  crystallising  in 
triclinic  plates. 

Di-oxy-phenyl-crotonic  acid 
C„H3(0H).,.CMe;CH.C0,H.  {&)-met]iyl-umbellic 
acid. 

Methyl  derivative 
[4:2:1]  C,H.,(OH)(OMe).CMe:CH.CO.,H.  [140°]. 
Formed  by  boiling  the  methyl  derivative  of  (,8)- 
methyl-umbelliferon  with  cone.  KOHAq  for  5 
hours  (Pechmann  a.  Duisberg,  B.  16,  2125). 
Four-sided  tables,  insol.  water,  v.  sol.  alcohol. 
Eeconverted  into  its  lactone  by  boiling  with  acids 
or  heating  with  NH^Aq. 

Di-methyl  derivativ  e 
C,H3(0Me).,.CMe:CH.C0.,H.  [145°].  Formed 
by  saponitication  of  its  methyl  ether  (310°-320°) 
which  is  obtained  by  further  methylation  of  the 
methyl  derivative  (Pechmann  a.  Cohen,  B.  17, 
2132).  Small  needles,  v.  sol.  alcohol.— AgA' : 
white  powder. 

Anhydride  C,H.,(OH)<^^'^-^q .  (/3). 

Methyl-umbclliferone.  [186°].  Formed  by  the 
action  of  H^SOj  on  a  mixture  of  acetoacetic  ether 
and  resorciu  (Pechmann  a.  Duisberg,  B.  16, 
2119;  .4.  261,  169;  cf.  Schmid,  J.  pr.  [2]  25, 
82).  Formed  also  by  warming  acetoacetic  ether 
with  resorcin  and  alcoholic  potash,  and  heating 
the  resulting  methyl-umbelliferone  carboxylie 
acid  [191°]  above  its  melting-point  (Michael, 
J.pr.  [2]  37,  469).  (/3)-methyl-umbelliferone  is 
also  obtained  by  heating  citric  acid  with  resor- 
cin and  H.,SOj  (Wittenberg,  J.  pr.  [2]  24, 
125).  Plates  (by  sublimation),  sol.  alcohol 
and  hot  water,  si.  sol.  ether.  Its  dilute  alka- 
line solution  has  blue  fluorescence.  Potash- 
fusion  forms  di-oxy-acetophenone.  Yields  a 
nitro-  compound,  converted  by  reduction  mto 
amido-(i8)-methyl-umbelliferone  [247°],  whence 
B'.,H  SO,  2aq  and  C,„H„(N0)N03.  Sodium-amal- 
gam reduces  (^) -methyl-umbelliferone  to  C|„H|„03 
[259°],  whence  C.^hJAcO^  [222  ']  (Michael,  Am. 
5,  436). 

Acetyl  derivative  of  the  anhydride 
C|.;H,„0^.  [150°].  Long  white  needles,  v.  sol. 
alcohol. 

Benzoyl  derivative  of  the  anhydride 
Ci.HjBzOj.    [160°].    Needles  (from  alcohol). 

Methyl  derivative 
C,H3(0Me)<^/^-™.  [159°].  Needles  (from 
alcohol),  insol.  water.  On  reduction  with  so- 
dium-amalgam it  yields  C^H^(OMe)'\Q^^^'^'^Q'^ 
[244°].  Bromine  in  chloroform  reacts  forming 
G,H3(0Me)<g^^-g™^-  [235°]. 

(4:3:l)-Di-oxy-plienyl-crotonic  acid 
C6H3(OH).,.CH:C(CH3).CO,H  [4:3:1].  Eoi7U>. 
caJfeXc  acid. 

p-Propionyl-m-methi/l  derivative 
C,H3(0C0.C,HJ(0Me).CH:C(CH,).C0.,H.  Pro- 
piohomoferu'lic  acid.  [129  '].  Formed  by  heat- 
ing vanillin  with  sodium  propionate  and  pro- 
pionic anhydride  (Ticman  a.  Kraaz,  B.  15,  2060). 
White  needles,  sol.  alcohol,  ether,  and  benzene, 
insol.  water  and  ligroin. 

m-Methyl  derivative 
CeH3(OH)(OMe).CH:C(CH3).CO.B.  Eomofcruhc 
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acid.  [1CS°].  Large  trimetric  tables.  Sol.  alcohol 
and  ether,  si.  sol.  chloroform,  benzene,  and  hot 
water,  nearly  insol.  cold  water  and  ligroin.  On 
heating  the  acid  it  splits  off  CO^  forming  iso- 
eugenol.— A'jBa :  yellow  needles. 

Di-methyl  derivative 
C„K,(OMe),.CH:C(CHJ.CO,H.  Methyl-homo- 
ferulic  acid.    [141°].    Needles.    Sol.  alcohol, 
ether,  and  hot  water. — A'Ag :  white  crystal- 
line pp. 

Di-methyl- derivative -methyl  ether 
C^H,(OMe).,.CH:C(CHJ.CO.,Me.  [66°].  Colour- 
less plates. 

Methylene  derivative 

CH2<^Q>C,H3.CH:CMe.C02H,  [194°].  Formed 

by  boiling  piperonal  with  propionic  anhydride 
and  sodium  propionate  (Lorenz,  B.  13,  759). 
Prisms  (from  dilute  alcohol). — AgA' :  pp. 

Tri-oxy-phenyl-crotonic  acid.  Anhydride 

C,H,(0H)2<^'^^-^Q.    [235°].    Prepared  by  the 

action  of  H^SOjOn  a  mixture  of  acetoacetic  ether 
and  pyrogallol  (Wittenberg,  J.  pr.  [2]  26,  68 ; 
Pechmann  a.  Duisberg,  B.  16,  2127).  Needles, 
sol.  alcohol  and  hot  water.  Coloured  green  by 
FeClj.  Yields  a  di-acetyl  derivative  [176°].  An 
isomeride  [284°]  is  formed  by  using  phloroglucin 
instead  of  pyrogallol;  it  yields  a  di-acetyl  deriva- 
tive [140°]  (Pechmann  a.  Cohen,  B.  17,  2189). 

Tetra-oxy-phenyl-crotonic  acid.  Methyl- 
ene-di-methyl  derivative 

CH2<:^Q>C,H(OMe)2.CH:CMe.C02H.  [209°]. 

Formed  by  heating  aijionic  aldehyde  with  pro- 
pionic aldehyde  and  sodium  propionate  (Ciami- 
cian  a.  Silber,  B.  22,  2488).  Yellow  needles, 
almost  insol.  water. — GaA'^  5aq. — AgA' :  white 
gelatinous  pp. 

OXY-PHENYL-CUMINYLAMINE«.CoMiNYL- 

AinDO-PHENOL. 

OXY-PHENYL-CUMYLAMINE  v.  Cominyi,- 

IDENE-AMIDO-PHENOL. 

0-OXY-PHENYL-CYAN AMIDE.  Ethyl  de- 
rivative  C6H,(0Et)NH.Cy.  [94°].  Made  by 
passing  gaseous  ClCy  into  an  ethereal  solution 
of  o-amido-phenetole  (Berlinerblau,  J.  pr.  [2]  30, 
100).  Crystals.  Insol.  water,  v.  sol.  alcohol  and 
ether.  Does  not  appear  to  polymerise.  With 
fuming  HCl  at  120°  it  gives  o-amido-phenol. 

Salts.— CjHgN.pNa.  Microscopic  needles, 
got  by  mixing  alcoholic  solutions  of  NaOEt  and 
ethoxy-phenyl-cyanamide.  Its  aqueous  solution 
does  not  absorb  COj.— CgH.N^OAg.    Curdy  pp. 

^J-Oxy-phenyl-cyanamide.  Ethyl  deriva- 
tive C,H^(OEt)NHCy.  [78°].  Made  in  the 
same  way  as  the  o-  compound.  Colourless  crys- 
tals. Insol.  water,  v.  sol.  alcohol  and  ether. — 
CgH^N^OAg. 

OXY-PHENYL-CYANATE.  Ethyl  deriva- 
<i«eC„H,(OEt).N:CO.  [219°].  Made  by  distil- 
ling C„H,(OEt).NH.CO,Et  (Kohler,  J.pr.  [2]  29, 
259).  White  needles  (from  HOAc),  sol.  alcohol 
and  chloroform. 

DI  -  OXY  -  PHENYL  -  DI-  CYMYL-METH  ANE 
CHPh(C„H,MePr.0H)2.  [146°].  Formed  from 
benzoic  aldehyde,  thymol,  and  H„SO,  (Russa- 
nofif,  B.  22,  1949).  Thin  tables"  (containing 
EtOH),  V.  sol.  chloroform. 

Di-acetyl  derivative  [126°].  Crystals. 
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<^'^y*>C(OH).CO,H.     [162°].     Formed  by 

boiling  phenanthraquinone  with  NaOHAq 
(Baeyer,  jS.  10,  125;  Friedlander,  B.  10,  534). 
Plates  (containing  ^aq),  v.  si.  sol.  cold  water,  v. 
sol.  alcohol.  Cone.  H^SO^  forms  a  blue  solution 
on  warming.  Chromic  acid  mixture  yields  di- 
phenylene  ketone.  NaOHAq  at  160°  splits  it 
up  into  fluorene  alcohol  and  COj.  HIAq  and  P 
at  140°  reduce  it  to  diphenylene-acetic  acid. 
Bromine  forms  CuH^Br^O,,  [225°],  whence 
C„H,Br.,Et03  [151°J.-CaA\2aq:  crystals. 

Ethyl  ether  EtA'.    [92°].  Prisms. 

DI-OXY-PHENYLENE-DIAMINE 
C„H,(OH),(NH.,),,.    Got  by  reducing  the  dioxim 
of  di-oxy-quinone  with  SnCL,  and  HCl  (Nietzki 
a.  Schmidt,  B.  22,  1656).    Yields  on  oxidation 
crystalline  C,H,,(0H),(NH)2.— B'H^SO^. 

Tetra-acetyl  derivative  [225°].  Needlea. 

Isomeride  v.  Di-amido-hydroqdinone. 

DI  -  OXY-DIPHENYLENE  -DIHYDRAZINE 
C„H3(OH)(N,H,).C,H,(OH)(N,H3).  [140°]. 
Formed  by  reducing  the  diazo-  compound  from 
di-oxy-di-amido-diphenyl  with  SnCl2  (Kunze,  B. 
21,  3333).  Thin  plates,  forming  with  acetone  a 
compound  C.sHjjN.O;,  [200°]. 

OXY-DIPHENYLENE  KETONE  C,,B.,0^  i.e. 

^°<C  H  .OH-  1^^^'^  t^-) '  ^'°>^™ed 
by  warming  dry  sodium  salicylate  with  excess 
of  POCI3  and  distilling  (R.  Eichter,  J.pr.  [2]  28, 
294).  It  is  also  one  of  the  products  of  the  ac- 
tion of  phenol  on  the  sulphate  of  o-diazo-ben- 
zoic  acid  (Griess,  B.  21,  981).  Needles,  insol. 
water,  v.  sol.  hot  alcohol.  Its  vapour  passed 
over  red-hot  lime  yields  diphenylene  ketone  and 
di-phenylene-ketone  oxide  [82^].  Distilled  over 
red-hot  zinc-dust  it  is  reduced  to  diphenyl. 
Gives  a  nitro-derivative  [224°],  a  di-nitro-  deri- 
vative [c.  235°],  and  a  bromo-  derivative  [193°]. 
OXY  -  DIPHENYLENE  -  KETONE  OXIDE 

CijH.Oa  i.e.  CeH,<:^J^>C,H,(OH).  Oxy-xanth- 

one.  [147°].  Formed  by  heating  resorcin  with 
salicylic  acid  and  ZnCl.^  (Michael,  Am.  5,  91). 
Formed  also  by  heating  salicylic  acid  with  (/8)- 
resorcylic  acid  and  Ac.p  (Graebe,  A.  254,  290). 
Yellow  needles  (from  alcohol).  Split  up  by  fusion 
with  potash  into  resorcin  and  salicylic  acid. 
Gives  diphenylene-methane  oxide  [99°]  when 
distilled  with  zinc-dust.  Yields  tri-oxy-benzo- 
phenone  [133°]  when  fused  with  NaOH. — 
NaC,3H,0,,.—Na,C,3H„0^  (dried  at  100°).  Lemon- 
yellow  needles. 

Acetyl  derivative  Cj^HjAcOa.  [168°]. 

Di-oxy-diphenylene  ketone  oxide  v.  Euxan- 
THONE,  vol.  ii.  p.  529.  (/3)-Iso-euxanthone 

C,H3(0H)<;(,^>C5H3(0H),  got  from  di-nitro- 

diphenylene  ketone  oxide  [260°],  yields  a  crys- 
talline di-acetyl  derivative  [175°]  (Graebe,  A, 

254,  301).   An  isomeride  CbHj<^(^^^C,H,(OH)j 

[247°]  is  obtained  from  phloroglucin  and  sali- 
cylic acid  (von  Kostanecki  a.  Nessler,  B.  24, 
1896).    A  second  isomeride  with  the  formula 

C,H,<(?Q>C,H,(0H),[^  g]  [240°],  got  by  heat- 

ing  tetra-oxy-benzophenone  with  water  at  200°, 
yields  adiacetyl  derivative  [161°]  and  dyes  cotton 
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mordanted  with  alumina,  yellow,  and  with  iron, 
greyish-black  (Graebe,  B.  24,  9C'J).  Another 

isomeride[l5]c,H,(OH)<(?Q>C,H,(OH)[j5] 

[246°  cor.]  made  by  heating  resorcylic  acid  with 
Ae^  yields  a  diacetyl  derivative  [c.  127°]  (G.). 

Tetra-oxy-diphenylene  ketone  oxide  v.  An- 
hydride of  Hexa-oxy-p.icnzophenone. 

DI-OXY-PHENYLENE-DI  METHYL  -  DIKE- 
TONE  C,H,(OH),(CO.CH,),.  [180°].  Obtained 
from  di-oxy-acetophenone  (lOg.),  ZnCl^  (20  g.), 
HOAc  (50 g.),  and  POGI3  (lOg.),  at  140°  (Cre- 
pieux,  131.  [A]  6,  152).  Crystals  (from  hot  water) ; 
yields  with  phenyl-hydrazine  the  compound 
C,H,(OH),,(CMe:N,HPh)„  [c.  231°]. 

Tri-oxy-phenylene  di-methyl  diketone 
C„H(OH).,(GO.CH,),.  [1«S°].  Formed  in  like 
manner  from  tri-oxy-acetophenone  (C.).  Yields 
a  di-phenyl-di-hydrazide  [246°]  and  also  an 
acetyl  derivative  [209°]  which  yields  a  di-phenyl- 
di-hvdrazide  [2()5°]. 

DI-OXY-PHENYLENE  DI-PHENYL  DIKE- 
TONE  C2„H,^0^  i.e.  G,H,(0H),,(G0.C„H,)2.  Di- 
henzoresorcin.  [149°].  Formed,  together  with 
dioxybenzophenone,  by  heating  resoreiu  with 
BzCl  and  ZiiGl,  (Uoebnera.  Stachmann,  B.  11, 
2270  ;  A.  210,  259).    Leaflets,  insol.  water. 

Di-acetyl  derivative.   [150°].  Needles. 

Di-bemoyl  derivative.  [151'^].  Needles. 

Di-oxy-phenylene  di-phenyl  diketone 
C,H.,(OH),(CO.G,HJ„.  Dibcmohjjdroquinone. 
[207-].    Formed  from  hydroquinone,  BzGl,  and 
AlCl,  (D.).    Golden  needles  (from  alcohol). 

Di-beiizoyl  derivative.   [146°].  Plates. 

TETRA-OXY-DIPHENYLENE-DI  PHENYL- 
DI-THIO-DI-UREA.  Tetra-methyl  deriva- 
tive 

NHPh.CS.NH.CeH,{0>Ie),.C,H,(OMe)j.NH.CS.NHPh. 
[184°].     Formed  by  warming   the  compound 
C,H,(OMe).(NH,,).C,H,,(OMe),(NH,)  with  phenyl- 
thiocarbimide  (Bossier,  B.  17,2128).  Flakes,  sol. 
hot  alcohol. 

TETKA  -  OXY  -  DIPHENYLENEQUINONE. 
Tetra-mcthijl  ether  v.  Cierulionon. 

DI  -  OXY  -DIPHENYLENE  QUINOXALINE. 
Di-ethyl  ether 

[6:3:2]cA(OEt),  <|Jg«5;  [260°]. 

Formed  by  the  action  of  phenanthraquinone  on 
the  hydrochloride  of  the  diethyl  ether  of  (o)- 
diamido-hydroquinone  (Nietzki  a.  Kechberg,  B. 
23,  1212).    Yellowish  needles,  si.  sol.  water. 

OXY-DI-PHENYL-ETHANE 
C,,H„0  i.e.  C,H,.CH.,.CH.,.C,H,(OH)  or 
CH3.CH(C,H,).C,H,(0H).  [58°].  Formed  by 
allowing  a  mixture  of  styrene,  phenol,  H.,SOj, 
and  HOAc  to  stand  (Koenigs,  B.  23,  3144). 
Crystals,  sol.  dilute  NaOHAq. 

Benzoyl  derivative  [83°]. 

Methyl  derivative  CH.,Ph.CH,.C,H,OMe. 
[61°].  Formed  from  a-plienyl-methoxy-cinnamic 
acid,  alcohol,  and  Na  (Freund  a.  liemse,  B.  23, 
2865).    Plates,  sol.  alcohol. 

Sulphonic  acid  C„H,.,(OH)(SO,H). 
Formed  by  potash-fusion  from  s-di-phenyl- 
cthane  disulphonic  acid  (Kade,  B.  7,  239). 
I'lates,  sol.  hot  water. 

Di-;)-oxy-s-di-phenyl-etbane 
C„H,(Ori).CH,.CH,.C,H,(OH).  [189°].  Formed 
from    di-phenyl-ethane    disulphonic   acid  by 
potash-fusion  (Kade).    Plates  orneedles,  almost 


insol.  cold  water.  Does  not  give  a  dye-stuff  oa 
oxidation  (Heuniann  a.  Wiernik,  B.  20,  914). 

Di  oxy-di-phenyl-ethane  CH3.CH(C„H,0H).,. 
EthyUdene  diphcnol.  [122°]  (F.)  ;  [125°]  (Glaus", 

B.  19,  3004).  Formed  by  the  action  of  SnCl,  or 
HCl  on  a  mixture  of  phenol  and  paraldehyde 
(Fabinyi,  B.  11,  283).  Needles  (containing 
^  C^HJ.  Eeduces  ammoniacal  AgNOj  forming 
a  mirror. 

Di-henzoyl  derivative.  [152°].  Prisms. 
Di-methyl  derivative.  [140°].  Formed 
from  acetyl  chloride,  anisole,  and  AlCl^  (Gatter- 
mann,  B.  22,  1129).    Micaceous  scales. 

Di-etliyl  derivative  [142°].  Scales. 

Isomerides  v.  Di-oxt-ethyl-benzene. 

Tri-oxy-tri-phenyl-ethane 
C„H,(0H).CH.,.CH(C,,H,0H).,.  Ethenyl-triphenol. 
Formed  from  CH,Cl.CHCl(OEt)  and  phenol 
(Wislicenus,  A.  243,  153).  Amorphous  resin,  v. 
si.  sol.  ether.  Yields  iso-rosolic  acid  on  oxida- 
tion with  FeClj.   Forms  a  tri-acetyl  derivative. 

Tetra-oxy-di-phenyl-ethane 

C,  H,(OH).CH(OH).CH(OH).C,H,(OH). 

Anhydride  0,^H|„0.,.  Two  isomerides 
[68°]  and  [117°]  are  formed  by  the  action  of 
zinc-dust  and  HOAc  on  o-oxy-benzoic  aldehyde 
(Tiemann,  B.  24,  3172  ;  Harries,  B.  24,  3175). 

Tetra-oxy-tetra-phenyl-ethane  C^^HiJOH).,. 
[248°].  Formed  by  fusing  tetra-phenyl-ethane 
tetra-sulphonic  acid  with  jjotash  (Engler,  B.  11, 
930).    Plates  (from  dilute  alcohol). 

Tetra-oxy-tetra-phenyl-ethane 
(H0.C,H,,).,CH.CH(C„H,.OH).,.   Formed  from  di- 
oxy-benzophenone  (Baeyer,  ^.  202,133).  Kesin, 
yielding  a  crystalline  tctra-acetyl  derivative. 

Hexa-oxy-tri-phenyl-ethane 
(H0).,C,H3.CH,.CH(C,H,(0H),_,).,.  Three  amorph- 
ous isomerides  are  formed  from  di-chloro-di-ethyl 
oxide  by  the  action  of  pyrocatechin,  resorciii, 
and  hydroquinone  respectively  (Wislicenus,  A. 
243,  181).    They  are  v.  sol.  alcohol. 

OXY-DI  PHENYL  ETHANE  CARBOXYLIC 
ACID  C„H,(0H).CH,,.GHPh.C0.,H.  [120°]. 
Formed  from  phenyl-coumarin,  dilute  alcohol, 
and  sodium-amalgam  (Sardo,  G.  13,  273).  Small 
prisms.— AgA' :  si.  sol.  hot  water. 

Oxy-di-phenyl-ethane  dicarboxylic'  acid 
C,H,(C0,H).CH,.CH(0H).C,H,.C0JI.  Ihjdro- 
oxy-diphthalylic  acid.  [c.  170°].  Formed  from 
its  anhydride,  which  is  a  product  of  the  action 
of  zinc-dust  and  HOAc  on  phthalic  anhydride 
(Wislicenus,  B.  17,  2181).  Prisms.— Ag,,A"  : 
decomposes  at  225°  in  vacuo  (Hasselbach,  A. 
243,  249). 

Ethyl  ether  Et._A".  Crystalline. 

Anhydride  C^jiy.O^.  Hydrodiphfhallac- 
tonic  acid.  [198-5°].  Prisms.  Converted  by  KCy 
at  215°  into  C,H,(CO,H).CH:CH.C,H..CO,H.— 
AgA' :  pp. 

Di  -  oxy  -  di  -  phenyl  -  ethane  di  -  0  -  carboxyhc 
acid  C,H,(C0,H).CH(0H).CH(0H).C,II,.C(),11. 
Formed  by  dissolving  hydrodiphtlialyl  in  KOHA(i 
(Hasselbach,  A.  243,  266).  Hydrodiphthalyl  is 
a  product  of  the  action  of  zinc-dust  and  HOAc 
on  diphtbalyl.  The  free  acid  is  unstable,  at  once 
yielding  the  anhydride  Ci^Hi-Ps,  which  on  heat- 
ing to  190°  yields  its  second  anhydride  hydrodi- 
phthalyl C„H,„Oj.  [250°].-Ag,A".  Pp. 

Di-oxy-di-phenyl-ethane  di-;)-carboxylic  acid 
C,H,(CO.,H).CH(OH).CH(OH).C,H,.CO,.H. 
Formed  "by  reducing  benzoin  dicarboxylic  acid 
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with  sodium-amalgam  (Oppenlieimer,  B.  19, 
1817).    M.  sol.  water.  Infusible. 

o-OXY  -  PHENYL  -  ETHYL  -  AMIDO  -  ACETIC 
ACID.  Ethyl  derivative 
C,H,(0Et).NEt.CH2.C0.,H.  Formed  from  chloro- 
acetic  acid  (1  moL),  CA(OEt).NHEt  (2  mols.), 
and  alcohol  (Vater,  J.  pr.  [2]  29,  296).  Oil.— 
C,,H,,N0,HC1.  Very  hjgroscopio.—Ethylo- 
chloride  Ci^HijNOaEtCl.  Formed  from 
C„H^(OEt).NEt,,  and  chloro-acetic  acid.  Oil. — 
(0,jHi,N03EtCr).,PtCl4:  yellow  crystals. 

p-OXY-PHENYL-ETHYLAMINE 
C,H,(0H).CH,.CH.,.NH2.     Formed  by  heating 
tyrosine  at  270°  (Sohmitt  a.  Nasse,  4.  133,  214). 
Solid.    Yields  p-oxy-benzoic  acid  on  fusion  with 
potash  (Earth,  A.  152,  101).— B'HCl.  Needles. 

Oxy-di-phenyl-ethylamine 
CHPh(OH).CHPh(NH,).  [161°].  Formed  by 
reducing  the  oxim  of  hydrobenzoin  or  the  mono- 
oxim  of  benzoin  with  sodium-amalgam  and 
alcohol  (Goldschmidt  a.  Polonowska,  B.  20,  492  ; 
21,488).  Needles  (from  alcohol).— B'HCl.  [210°]. 
— B'.,H,PtCl,  2aq.— B'HOAc.   [156°].  Prisms. 

Di-acetyl  derivative  [159°]. 

p-Oxy-di-phenyl-ethyl-amine.  Ethyl  ether 
EtN(CsH5)(C,H4.0Et).  (319°).  Formed  from 
p-oxy-diphenylamine,  EtI,  and  alcoholic  potash. 
Oil,  with  an  odour  between  that  of  geraniums 
and  violets  (Philip  a.  Calm,  B.  17,  2134). 

/3-OXY-/3-PHENYL-ETHYL-ISOAMYL  MA- 
LONIC  ACID  CHPh(OH).CH2.C(CO,,H)2.C,H,,. 
Formed  by  reducing  phenacyl-isoamyl-malonic 
acid  with  sodium-amalgam  (Paal  a.  T.  Hoff- 
mann, B.  23,  1503).  Thick  oil,  almost  insol. 
water,  yielding  the  lactone  of  7-oxy-7-phenyl- 
heptoic  acid  on  distillation. 

OXY-PHENYL-ETHYL-CARBAMIC  ANHY- 
DRIDE C5H,<Q^*>C0.    [29°].  Formed  from 
NH 

C^H^^Q  ^CO,  alcoholic   potash,    and  EtI 

(Bender,  B.  19,  2952).    Not  affected  by  HCl. 
0  -  OXY  -  PHENYL  -  ETHYL  CARBAZIDE. 

Methyl  derivative  CioHuNjO,,  i.e. 
C,Hj(6Me).N,H,,.C0.NHEt.  [110°].  Formed 
from  C„H4(OMe).N.jH3  and  phenyl  cyanate 
(Eeisenegger,  A.  221,  322).    Needles  (from  Aq). 

0-OXY-DI-PHi.N  VL-ETHYLENE  C.^H.^O  i.e. 
C„H,.CH:CH.C,H,,(OH).  [136°].  Formed  in 
small  quantity  by  heating  salicylic  aldehyde 
with  phenyl-acetic  acid  and  NaOAc  at  200° 
(Michael,  Am.  1,  315).    Needles  (from  alcohol). 

p-Oxy-di-phenyl-ethylene.  Methyl  deri- 
vative C,JI„{OMe).  [136'].  Formed  by  heating 
the  methyl  derivative  of  jp-coumaric  acid  (Oglia- 
loro,  G.  9,  536).    Plates,  sol.  alcohol. 

Di-o-oxy-di-phenyl-ethylene 
C,H,,(OH).CH:CH.C,H,OH.  [95°].  Formed  from 
salicylic  aldehyde,  zinc-dust, and  HOAc  (Harries, 
£.24,3178;  Tiemann,  B.  24,  3175).  Needles. 
Its  alkaline  solutions  show  blue  fluorescence. 
Yields  a  di-benzoyl  derivative  [108°]  which  forms 
a  dibromide  [59°]. 

Di-^-oxy-di-phenyl-ethylene 
C„H,(OH).CH:CH.C,H,(OH).  Di-oxy-stilbene. 
[280°].  Formed  by  boiling  an  alcoholic  solu- 
tion of  CCl3.CH(C,H,.0H)„  with  zinc-dust  (E. 
ter  Meer,  B.  7,  1200  ;  Elbs  a.  Hoermann,  J.  pr. 
[2]  39,  498).  Small  crystals  (from  HOAc). 
Yields  a  di-acetjl  derivative  [213°]. 


Di-oxy-di-ph  nyl-ethylene.  Di- henzoyl 
derivative  CeH5.C(0Bz):C(0Bz).C„H5.  Iso- 
bemil.  [159°].  Formed  by  the  action  of  sodium 
on  a  mixture  of  benzoic  aldehyde  and  BzCl,  or 
on  BzCl  alone,  in  ether  (Klinger  a.  Schmitz,  B. 
24,  1276).  Decomposed  by  HCl  into  benzil  and 
benzoic  acid.    Alcoholic  potash  forms  benzoin. 

Di-^j-oxy-di-phenyl-ethy  lene.  Di-methyl 
derivative  CH,:C{GJI^.OMe).,.  [140°].  Formed 
from  anisole,  AcCl,  and  AICI3  (Gattermann,  B. 
22,  1132).  Plates,  v.  si.  sol.  cold  alcohol. 
Yields  CO(GsH40Me)2  on  oxidation  bv  CrO,. 

Di-ethyl  derivative  CH.,:C(C,H4.6Et).,. 
[142°].  Formed  from  C.H^OEt,  AcCl,  and  AICI3. 

Tetra-oxy-tetra-phenyl-ethylene  CogHjoOj. 
Formtd  by  potash-fusion  from  tetra-phenyl- 
ethylene  tetra-sulphonic  acid  (Behr,  B.  5,  278). 
Plates  (from  HOAc).  Not  melted  at  300°. 
FeClj  in  HOAc  forms  green  metallic  crystals  of 
C^jHi^Oj  ^aq,  si.  sol.  alcohol. 

DI-OXY-DI-PHENYL-ETHYLENEDIAMINE. 
Di-ethyl  derivative  C,H,(NH.C,H,OEt),,. 
[98°].  Formed  by  the  action  of  ethylene  bromide 
and  Na.,C03  on  the  hydrochloride  of  CjH4(OEt)NH3 
(Bischoff,  B.  23,  1979).  Plates  (from  ether- 
alcohol). 

OXY-DI-PHENYL-ETHYLENE  CARBOXY- 
LIC ACID  C,H,.CH,,.CH(0H).C,H,.C02H.  [96°]. 
Formed  from  deoxybenzoin  o-carboxylic  acid  by 
sodium-amalgam  (Gabriel  a.  Michael,  B.  11, 
1020;  18,  3480).  Plates  (from  dilute  alcohol). 
At  100°  it  forms  an  anhydride  Ci5H,aO2[60°]. 

The  isomeric  acid 
C,H,.CH(OH).CH2.C,H,.C02H,  [127°],  formed  by 
reducing  the  isomeric  deoxybenzoin  o-carboxylic 
acid,  also  yields  an  anhydride  C|5H,,.02  [90°]. 

p-OXY-PHENYl  ETHYLENE  -  QUINOLINE 
a,NH,.CH:CH.C„H,OH.  [253°].  Formed  from 
(Py.  l)-quinoliue  (lepidine)  by  heating  with  p- 
oxy-benzoic  aldehyde  and  KHSOj  at  160°  (Hey- 
man  a.  Koenigs,  B.  21,  1424).  Crystals,  si.  sol. 
dilute  NaOHAq. 

^-OXY-PHENYL  ETHYL  KETONE 
C,HJOH).CO.C,H,.  Propionyl  phenol.  ri48°]. 
S.  -034  at  15°  ;  3-3  at  100°.  Formed  by  heating 
phenol  with  propionic  acid  and  ZnCl.^  (Gold- 
zweig,  J.pr.  [2]  43,  86),  and  also  by  the  action  of 
propionyl  chloride  on  phenol  (Perkin,  C.  J.  55, 
546).  Needles  or  prisms,  v.  e.  sol.  alco  lol. 
Potash-fusion  yields  phenol  and  ^-oxy-benzoic 
acid.  Yields  a  di-bromo-  derivative  [I00°]  and  a 
nitro-  derivative  [180°]. 

Methyl  derivative  CeH4(OMe).CO.C2H5. 
[27°].  (274°).  Formed  from  anisole  (10  g.), 
propionyl  chloride  (10  g.),  and  AlCl,  (12  g.)  in 
CS.,  (Gattermann,  B.  23,  1203).  Yields  an  oxim 
[67°]  crystallising  from  alcohol. 

Ethyl  derivative.  [30°].  Prisms.  Yields 
an  oxim  0„H,(OEt).C(NOH).Et  [97°]. 

Di-oxy-phenyl  ethyl  ketone 
[1:3:4]  C,H,(OH),.CO.C2H5.    [95°].  Formed  from 
resorcin  (1  pt.),  propionic  acid  (Ipt.),  and  ZnClj 
(Goldzweig).    Needles.    Gives  a  red  colour  with 
FeClj.    Yields  a  phenyl-hydrazide  [115°]. 

Di-ethyl  derivative  C,H,(OEt)2.CO.C2H5. 
[76°].  Formed  from  propionyl  chloride, 
C,H,,(OEt),,  and  AICl^  (Gattermann).  Yields  an 
oxim  [133°]  crystallising  in  needles. 

Di-oxy-phenyl  ethyl  ketone 
[5:2:1]  C„H,(0H),.C0.02H,.  [92°].  Formed  from 
hydroquinone  (Ipt.),  propionic  acid  (Ipt.),  and 
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ZnClj  (2  pts.)  at  100"  (Goldzweig).  Needles, 
giving  a  yellowish-red  colour  with  i'eCl;j.  Yields 
a  phenyl-liydi-azide  [100']. 

OXY-DI-PHENYL-ETHYL  NITRITE 
C„H„NO.,  i.e.  Ci'h,(0H).CH,.O.NO.  [10G°]. 
Formed  from  di-phenyl-ethane  (1  pt.),  HOAc 
(10  pts.),  and  HNO,  (1  pt.  of  S.G.  1-5)  in  the  cold 
(Anschiitz  a.  Komig,  A.  233,  327).  Needles, 
oxidised  by  OrO ,  to  benzophenone  and  di-pheuyl- 
vinyl  nitrite  [87']. 

DI  OXY-DI-PHENYL-DI-ETHYL  -  PYRAZ- 

INE    DIHYDRIDE  NPh<^™y^^>NPh. 

[200°].  Formed,  together  with  an  isomeride 
[103°],  by  the  action  of  Ac.,0  on  a-phenylamido- 
butyricacid  (Nastvogel,  B'.  22,  17'J5  ;  23,  2U11). 
Needles  (from  alcohol). 

OXY-PHENYL-ETHYL-PYRIMIDINE 
CEt<^^:^|'Qjjj^CH.    [238°].    Formed  from 

propionamidine  hydrochloride,  benzoyl-aceto- 
acetic  ether,  and  dilute  (10  p.c.)  NaOHAq  (Pin- 
ner, B.  22,  1021).    Needles,  V.  si.  sol.  water. 

OXY-TRI-PHENYL-ETHYL  PYRROLE 
CPh,<^Q-^g'^.     [123°]  and  [129°].  Formed 

from  CJIj.CBziCHBz  and  alcoliolic  ethylamine 
(Japp  a.  Klingemaun,  G.  J.  57,  705).  Formed 
also  by  heating  tiie  ethylamide  of  di-phenyl- 
benzoyl-propionic  acid  at  310°.  Triclinic 
prisms  [123°]  ;  a,:6:c  =  •912:1: -952  ;  a  =  78M8'; 
6  =  89°  10' ;  7  =  68°  2'.  From  dilute  solutions  it 
also  crvstallises  in  monoclinic  prisms  [129°] ; 
a:6:c  =  i-690:l:l-958;  ^  =  80°  51'  (Tutton,  C.  J. 
57,731).  Yields  a  bromo-  derivative  C,,H,„BrNO 
[112°]  crystallising  in  monoclinic  prisms. 

OXY-PHENYL.(P//.  1)-ETHYL-QUIN0LINE 

CoH^<^^(^^''^^^-''^''^L^^j^ .  Formed  by  con- 
densing o-oxy-benzoic  aldehyde  with  {Py.  1)- 
methyl-quinoline  and  reducing  the  product  with 
HI  in  HOAc  and  P  (Koenigs,  B.  21,  1128,  2107). 
The  o-compound  melts  at  181°,  the  m- compound 
at  209°,  and  the  p-  compound  at  177°.  They 
yield  the  oxvbenzoic  acids  on  fusion  with  potash. 

;8-0XY-PHENYL-ETHYL-SUCCINIC  ACID 
CO,H.CHPh.CH(CO,,H).CH(OH)Me.  Formed 
from  phenyl-acetosuccinic  ether,  alcohol,  and 
sodium-amalgam  (Weltner,  B.  18,  791).  The 
free  acid  splits  up  at  once,  yielding  the  anhy- 
dride C,,,H,,0^  [107-5°]  whence  Ca(C,.,H,,Oj,.— 
AgC|.J3|.,0.  :  flocculent  pp. 

Di  -  OXY  -  DI  ■  PHENYL  -  ETHYL  -  i|/  -  THIO  - 
UREA.  Di-mcthyl  derivative 
C,H^(OMe).N:C(SEt).NH.C,H,OMe.  [83°].  Got 
from  di-anisyl-thlo-urea  and  EtI  (Foerster,  B. 
21,  1863).  Prisms.— C,;H,„N,SO.,HI.  [103°J. 
Khombohedra.— B'.,H,PtCl„.' 

o  OXY-PHENYL-GLYCIDIC  ACID 
O 
/\ 

C,H^(OH).CH.CH.CO,H.  Salicylrjlycidic  acid. 
Formed  by  the  action  of  cone,  aqueous  NaOH 

NBz 

/\ 
PIT  (^H 

upon     benzoyl-imido-cumarin  C^H|<^'^'^^ 

(Plochl  a.  Wolfrum,  B.  18,  1185).  Flat  needles 
or  prisms.  V.  sol.  alcohol  and  ether,  si.  sol. 
cold  water.  By  boiling  with  dilute  H^SOj  it  is  con- 


0 

./\^ 

verted  into  oxido-cumarin  C„Hj<^^^'^^  [15.3°|. 

— CaA'.,  Oaq  :  prisms. 

o-OXY-PHENYL-GLYOXYLIC  ACID 

C,H,(OH).CO.CO,H.  [41°].  Formed  by  adding 
acid  to  a  solution  of  NaNOo  and  isatin  in  dilute 
NaOH,  and  heating  the  solution  of  the  diazo- 
compound  thus  obtained  to  G0°  (Baeyer  a. 
Fritsch,  B.  17,  973).  Yields  oa-di-oxy-phcnyl- 
aoetic  acid  on  reduction  witli  sodium-amalgam. 

Di-oxy-phenyl-glyoxylic  acid.  Methyl 
derivative  [4:3:l]C,Hj(OH)(OMe).CO.CO,H. 
[131°].  A  product  of  the  oxidation  of  acetyl- 
eugenol  by  KMnO,  (Tiemann,  B.  21,  2878). 
Prisms,  v.  sol.  water  and  alcohol.  Di-iii ethyl 
derivative  [4:3:1] C,H,(OMe),.CO.CO,,H.  [139°]. 
Formed,  together  with  veratric  acid  by  oxidation 
of  the  methyl  derivative  of  eugenol  or  iso- 
eugcnol  by  KMnO,  (Tiemann  a.  Matsmoto,  B. 
11,  141;  Ciamician  a.  Silber,  B.  23,  11(;5). 
Trimetric  tables,  molting  at  100°  when  hydiated. 

Methylene  derivative 

CH2<^^>C,H3.CO.GO.,H.     [149°].    Formed  by 

oxidising  iso-safrol  with  alkaline  KMnO^  (C.  a. 
S.).  Light-yellow  needles,  containing  benzene 
of  crystallisation  (from  benzene). — C,,H  AgOj. 

o-OXY-PHENYL-HEXENOIC  ACID 
C,H,(OH).C,Hs.CO,H.     Anhydride  C,,H,,A- 
[51°].  (301°).    Formed  by  boiling  sodium  sali- 
cylic aldehyde  with  valeric  anhydride  (Perkin,  A. 
147,  235).    Prisms  (from  alcohol),  insol.cold  Aq. 

An  isomeric  lactone,  prepared  by  heating 
phenyl-acetyl-butyric  acid,  is  oily  (Erdmann,  A. 
2.54,  182). 

OXY  PHENYL. HEXOIC  ACID 
CHMe(OH).CH(CH,Ph).ClF.CO,,H.  [76°].  Small 
prisms  (containing  aq).  —  Caii'^Caq:  minute 
prisms.  Anhydride  G^-Aiffi-^.  Bemyl-vaJcro- 
lactone.  [86°].  Formed  by  reducing  benzyl- 
acetylpropionic  acid  with  sodium-amalgam 
(Erdmann,  A.  254,  182).    Crystals  (from  CS.,). 

o-OXY-PHEN  VL-HYDRAZINE.  Me  t  li ;/ 1 
derivative  C,H,(OMe).NH,NH,..  [4.3°].  (240  ). 
By  reducing  C,H,(OMe).N.,.SO,Na  with  Zn  and 
glacial  acetic  acid  there  is  formed  the  salt 
CsHj(0Me).N.,H,S03Naaq  ;  which  is  then  warmed 
with  HGlAq  (Eeiseuegger,  A.  221,  314).  Needles 
(from  ligroin).  Yields  B'HCl,  B'.,H.,C.,0„  and 
B'C^H-.N^O,. 

Acetyl  derivative  C,,H,,N,0,-  [125°]. 

Di-o-oxy-di-phenyl-hydrazine.  Di-eth  y  I 
derivative  |C„H,(OEt);,N,H,,.  [89-].  Formed 
by  reducing  the  azo- compound  N._,(C,,H|OEt).,  by 
alcoholic  ammonium  sulphide  (Schmitt  a.  Moh- 
lau,  J.pr.  [2j  18,  202).  Colourless  needles,  in- 
sol.  water,  sol.  alcohol  and  ether.  The  5?i-iso- 
meridc  forms  colourless  needles  [85°]  (Buchstab, 
J.pr.  [2]  29,  300). 

Tetra  -  oxy  -  diphenyl  -  hydrazine.  Tctra- 
viethyl  derivative 

CsK,(6Me),.NH.NH.C,H,,(0Me)„.  Ihjdrazodi- 
viethylhydroquinone.  Formed  by  reducing  the 
di-methyl  derivative  of  nitro-hydro-quinoue  in 
alkaline  solution  (Baessler,  B.  17,2120).^  Con- 
verted by  acids  into  tha  tetra-methyl  derivative 
of  tetra-oxy-diamido-diphenyl. 

^>OXY-'PHENYL  IMIDO-DIACETIC  ACID. 
Di-ethyl  derivative  of  the  oj.y-anilide 
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OXY-PHENYL-IMIDO-DIACETIC  ACID. 


C,H,{OEt).N(CH,,.CO,H).CH.,.CO.NH.C,H,.OEt. 
[157 i.    Got  from  C,H,(0Et).NH.CH2.C0„H  by 
heating  at  2G0°  (Bischoff  a.  Nastvogel,  B.  22, 
1790).    Crystalline,  insol.  hot  water. 

DI  -  0  -  OXY  -  DI  -  PHENYL  -  IMIDO  -  ACETO  - 
NITRILE.  Di-methyl  derivative  CisH^NjO.. 
i.e.  NH(CHCy.CsH,.OMe)„.  [123°].  Formed  by 
heating  C,H,(OMe).CH(dH).CN  with  alcoholic 
KH3  at  70°  (Voswinckel,  B.  15,  2025).  Tables, 
insol.  water,  sol.  alcohol. 

o-OXY  -  PHENYL  -  a0  -  IMIDO  -  PROPIONIC 
ANHYDRIBE.  Di-henzoyl  derivative 
jC,H^(OH).C,H,(NBz).CO;  A  Obtained  by  heat- 
ing hippuric  acid  with  salicylic  aldehyde  dis- 
solved in  acetic  anhydride  with  addition  of 
sodium  acetate  (Plochl  a.  Wolfrum,  B.  18, 1183). 
[160°].  Crystalline  solid.  By  boiling  its  acetic 
acid  solution  with  a  few  drops  of  aqueous  HCl 
it  is  converted  into  the  benzoyl  derivative  of 
imidocoumarin. 

DI-o-OXY  -  DI  -  PHENYL-IMIDO-THIAZOLE. 
Tetrahydride  of  the  di-methyl  deriva- 
tive CH,<p|^'*^*^^)>C:N.C,H,OMe.  [128°]. 

Formed  by  boiling  di-anisyl-thio-urea  with 
C  H,Br,  (Foerster,  B.  21,  1864).  Prisms.  On 
heating  with  CSj  at  200°  it  yields  the  compound 

CH,<^(^AOJ>CS  [136°].-B'^2PtCls :  un- 
stable when  moist. 

p-OXY-PHENYL-INDAZOLE 

C,H,<^jj>N.C,H,.OH.    [195°].   Formed  by 

boiling  its  ethyl  derivative  with  HIAq  and  a 
little.  P  (Paal,  B.  24,  965).  Groups  of  short 
prisms,  v.  sol.  HClAq,  si.  sol.  ether. — B'HI. 
[200°].    Large  yellow  plates. 

Ethyl  derivative.  [118°].  Formed  by 
heating  a  cone,  alcoholic  solution  of  the  ethyl 
derivative  of  o-nitro-benzyl-p-amido-phenol  with 
tin  and  HCl.  Pearly  plates  (from  alcohol), 
prisms  (from  benzene-ligroin),  or  needles  (from 
dilute  HOAc).  The  tin  double  salt  crystallises 
in  yellowish  plates  [138°]. 

OXY-PHENYL-INDOLE      C„H„NO  i.e. 

C,H^<^(g^^^CPh(?).   [c.  163°].   Formed  by 

heating  the  phenyl-hydrazide  of  oj-oxy-aceto- 
phenone  with  ZnCL  at  160°  (Laubmann,  A.  243, 
246).    Amorphous  pp.,  v.  si.  sol.  ligroin. 

DI-OXY-Dl-PHENYL  KETONE  v.  Di-oxy- 

BENZOPHENONE. 

Di-oxy-di-phenyl-diketone.  Bi  -  methyl 
derivative  v.  Anisil.  Anisil  forms  a  mono- 
oxim  [130°]  and  two  di-oxims  [195°]  and  [217°]. 
The  (a)-dioxim  [217°]  forms  a  diacetyl  deriva- 
tive [139°],  while  the  (/8)-dioxim  [195°]  forms  an 
isomeric  di-acetyl  derivative  [130°]  (Stierlin,  B. 
22,377). 

o-OXY-PHENYL  MEBCAPTAN 
C,H,(SH)(OH).  ThiopyrocatecUn.  [6°].  (217° 
cor.).  S.G.  g  1-237  ;  ii|n-189-  Formed  by  re- 
ducing di-oxy-di-phenyl  disulphide  with  sodium- 
amalgam  (Haitinger,  M.  4,  170).  Formed  also 
by  the  action  of  potassium  xanthate  on  diazo- 
phenol  chloride,  the  oxyphenyl  ethyl  xanthate 
being  subsequently  saponified  by  sodium  sul- 
phide (Leuckart,  J.  pr.  [2]  41,  192).  Oil,  vola- 
tile with  steam,  si.  sol.  water.    Attacks  the  skin. 

^;-Oxy-phenyl  mercaptan  CeH,(SH)(OH). 
[30°].    (168°).    Formed  in  like  manner  from 


p-diazophenol  (L.).  Crystalline  mass,  forming 
a  bluish-green  solution  in  sulphuric  acid. — 
Pb(S.C,H^.OH), :  bulky  yellow  pp.  Oxidised  in 
I  alcoholic  ammoniacal  solution  by  air  to  di-^-oxy- 
di-phenyl  disulphide  [151°]. 

Acetyl  derivative  CaHj(SH)(OAo). 
(280°). 

Di-acctyl  derivative  [66°].  Plates. 

Ethyl  ethers  C,Hj(SH)(OEt),  [41°],  (277°) 
and  C„H,(SEt)(OH),  [41°],  (287°).  Crystalline. 

OXY-PHENYL-MErHACRYLIC  ACID  is  de- 
scribed as  OXY-PHENYL-CRDTONIC  ACID  (g.  V.). 

OXY-DI-PHENYL-MEIHANE    v.  Behztl- 

PHENOL. 

o-Oxy-tri-phenyl-metliane  CHPh^.C^HjOH. 
[118°].  Formed  by  passing  air  through  a  solu- 
tion of  diazoamido-tri-phenol-methane  sulphate, 
and  boiling  the  product  in  a  current  of  CO., 
(O.Fischer,  A.  241,  362).  Sol.  alcohol  and  ether. 

Di-p-oxy-di-plienyl-methane  CH...(C„H^.OH).^. 
[158°].  Formed  by  fusing  di-phenyl-methane 
disulphonio  acid  with  potash  (Beck,  A.  194,318). 
Plates  or  needles  (from  hot  water),  not  volatile 
with  steam.  Its  sodium  salts  Ci^HnNaO.^  and 
CijHi^Na.^O,,  form  green  solutions. — BaA". 

Di-acetyl  derivative  [70°].  Prisms. 

Di-benzoyl  derivative  Needles. 

Di-methyl  derivative  CH.,(C5Hj.0Me),. 
[52°]  (M.);  [49°]  (B.).  (335°).  Formed  from 
anisole,  methylal,  HOAc,  and  H.SO^  (Ter  Meer, 
B.  7,  1200).    Small  plates  (from'alcohol). 

Di-ethyl  derivative  CH^(C5Hj.0Et)i. 
[39°].    Scales,  v.  sol.  alcohol. 

Isomeride  v.  Oxt-di-phenyl-carbinoIi. 

Di-p-oxy-tri-phenyl-methane 
CHPh(CsH^.0H).,.  Leucohenzaurin.  [161°]. 
Formed  from  di-oxy-tri-phenyl-carbinol,  zinc- 
dust  and  HCl  (Doebner,  B.  12,  1462;  A.  217, 
230).  Formed  also  from  di-amido-tri-phenyl- 
methane  by  the  diazo-  reaction  (0.  Fischer,  A. 
206,  153),  and  from  benzoic  aldehyde,  phenol, 
and  H,SOj  (Russanoff,  B.  22,  1943).  Yellowish 
needles  (from  dilute  alcohol),  si.  sol.  hot  water. 
Absorbs  atmospheric  oxygen  when  heated  above 
160°,  changing  to  di-oxy-tri-phenyl-carbinol. 
Potash-fusion  gives  di-oxy-benzophenone.  Yields 
a  di-nitro-  compound  [134°]. 

Di-acetyl  derivative  [111°].  Plates. 

Di-henzoyl  derivative  [130°]. 

Tri-oxy-tri-phenyl  methane  CH(G5Hj.0H),. 
Leucaurin.  Formed  by  reducing  tri-oxy-tri- 
phenyl-carbinol  (aurin)  with  zinc-dust  and 
NaOHAq  (Dale  a.  Scliorlemmer,  A.  166,  286). 
Colourless  prisms  (from  HOAc),  si.  sol.  water. 

Tri-acetyl  derivative  [139°]  (Zulkow- 
sky,  A.  202,  197).    Small  needles. 

Tri  -benzoyl  derivative.  Crystals. 

Tetra-oxy-di-phenyl-methane  ?  C13H12O4. 
Formed  by  fusing  ovoin  with  NaOH  (Earth,  M. 
3,  646).    Needles,  turning  brown  at  260°. 

Tetra-oxy-tri-phenyl-methane  CigHigOj  i.e. 
CHPh(C,Hj(OH).J,.  [171°].  Formed  by  reducing 
the  anhydride  of  the  corresponding  carbinol 
('  resorcinbenzein  ')  with  zinc-dust  and  HCl 
(Doebner,  A.  217,  236).  Colourless  needles  (from 
dilute  alcohol).  Eeoxidised  by  alkaline 
K^FeCy^  to  the  anhydride  of  the  carbinol. 

Octo  -  oxy  -  tri  -  phenyl  -  methane.  Methyl 
derivative     C,;H,(OMe)  (OH)  .CH(C,H,(0H)„)2. 
Formed  from  vanillin  (1  pt.),pyrogallol  (l-67pts.), 
1  alcohol  (20  pts.),  and  cone.  HClAq  (SOpts.)  (Etti, 
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M.  3,  C3S).  Colourless  crystals,  insol.  water; 
turned  violet  by  HCl.  An  isomeride  is  formed 
fiom  \  anillin  and  phloioglucin. 

Ij-OXY-DI- PHENYL -METHANE  o-CAKB- 
OXYLIC  ACID.  Methyl  derivative 
CjH,(OMe).CH,.C,Hj.CO.,H.  [111°].  Formed  by 
reduction  of  C„H,(OMe).CO.C,H,.CO,,H  (Nour- 
risson,  B.  19,  2105).  White  needles,  insol.  Aq. 

Oxy  -  di  -  phenyl  -  methane  carboxylic  acid 
C,H,.CH,,.C,H,(OH).CO,H.  [140°].  Formed 
from  sodium  benzyl-phenol  and  CO,  (Paterno  a. 
Fileti,  /.  1873,  440).  Small  needles  (from  water). 
— AgA' :  small  needles  (from  water). 

Oxy-di-phenyl-methane  di-carboxylic  acid 
CH(OH)(C,H.,.CO,H),.  Formed,  as  K  salt,  by 
healing  'diphthalylic  acid  '  with  KOHAq  at  130" 
(Juillard,  C.  C.  1887,  1143).  The  free  acid  at 
once  forms  the  lactone  [205°]  which  yields  a 
methyl  ether  [155°],  an  ethyl  ether  [99-5°],  and 
an  amide  [160°]. 

Oxy-di-phenyl-methane  tri-carboxylic  acid 
C(OH)(C,H,.CO,H),..CO„H.  Formed,  as  K  salt, 
by  heating  '  diphthalylic  '  acid  C,0.,(C^Hj.CO.,H)., 
with  KOHAq  at  110°  (Juillard)."  The  free  acid 
changes  to  lactone. 

Ethyl  ether  [108°]. 

Oxy  -  tri  -  phenyl  -  methane  carboxylic  acid 
C,„H„0,  i.e.  CHPh(C,H,OH).C,H,.CO,H.  [210°]. 
Formed  by  reducing  an  alkaline  solution  of  oxy- 
tri-phenyl-carbinol  carboxylic  anhydride  with 
powdered  zinc  (Pechmann,  B.  13,  1616).  Needles. 

Di-oxy-tri-phenyl-methane  carboxylic  acid 
C,H.,(OH),,.CHPh.C,H,.CO,H.  [184°].  Formed 
by  reduction  of  di-oxy-tri-phenyl-carbinol  carb- 
oxylic anhydride  with  zinc-dust  and  NH^Aq 
(Pechmann,  B.  14,  1859).  Converted  into 
anthranol  by  H^SO^. 

Di-oxy-tri-phenyl-methane  carboxylic  acid 
C,H,(CO,H).CH(C,H^.OH)^.  [225°].  Formed  by 
boiling  phenol-phthalcin  with  zinc-dust  and 
NaOHAq  (Baeyer,  A.  202,  80  ;  212,  350). 

Di-acetyl  der  ivative  [i-i^^].  Needles. 

Anhydride  C_„n,fi,.  [214°-217°].  Formed 
by  reducing  phenol -phthalein -anhydride  with 
zinc-dust  and  alcoholic  NaOH.  Small  needles 
(from  alcohol).  Warm  H^SOj  forms  a  green 
solution  turning  red. 

OXY -  PHENYL  - PENTAMETHENYL  HY- 

DKIDE  V.  PilENVL-METHYL-FDRFURINE. 

OXY  -  DI-PHEN  YL-DI-METHYL-Dl-AMIDO- 
BUTYRIC  ACID.  Lactone 

[157°].  Got  by  heating  succinic  acid  with 
]ihenyl  -  methyl  -  amine  (Piutti,  G.  16,  160). 
Needles  or  prisms,  si.  sol.  ether. 

2)-0XY-DI-PHENYL-METHYL-AMINE. 
Methyl  derivative  MeN(C,H,)(C,Hj.OMc). 
(313°).    Formed  by  methylation  of  p-oxy-di- 
plienyl-amine  (Philip  a.  Calm,  B.  17,  2433). 
Oil,  with  an  odour  like  geranium  or  violets. 

OXY  -  DI  -  PHENYL  -  TETRAMETHYLENE  - 
QUINONE  (so-called)  Ci.H,,,©^.  The  following 
derivatives  of  this  body  are  formed  by  the  action 
of  bases  on  the  quinone  CiJimO.^  got  by  oxidis- 
ing di-phenyl-butinene  (Zincke  a.  Breuer,  B.  13, 
631;  A.  226,38). 

Imide    C„H„(OH)<^^jj  .      [174°].  Bed 

plates,  yielding  a  diacetyl  derivative  [201°]. 
A(|uoous  SO,  forms  CJi„0,  [187^]. 


Methylimide  C„H,(OH)<^^jj^ .  [170°]. 

E thylimide  [130°].    Brown  needles. 

Phenylimide  C„H„(OH)0(NPh).  [158°]. 

o-Tolylimide  [108°].  lied  needles. 

p-Tolylimide  [155°].    Violet  needles. 

{a)  -Naphthylimide  [148°]. 

Isomeride  C,„H„(OH)0.,.  [144°].  Formed  by 
warming  the  quinone  C,„H|„0,  with  dilute 
NaOH  (Z.  a.  B.).  Needles  or  prisms  (from 
alcohol).  Yields  phthalic  acid  on  oxidation. 
Aqueous  SO.^  yields  an  oxyquinhydrone  [155°]. 
HI  reduces  it  to  an  oxyhydroquinone  [73°]. — 
Ca(C,„H,,03).,. — BaA'„. — AgA' :  brownish-red  pp. 

Acetyl  derivative  C,Ji,.,Oy  [111°]. 

Bcnzoi/l  derivative.  Monoelinic  crystals. 

DI  -  OXY  -  DI  -  PHENYL  -TRI  -  METHYLENE 
i)/-THIO-UREA.    Di-viethyl  derivative 
CH,.CH.,.N.C,H,.OMe       riiAoi    it  it 
ChIs— C:N.cX0Me  •   t^^^^"   formed  from 
di-anisyl-thio-urea  and  trimethylene  bromide 
(Foerster,  B.  21,  1872).  Prisms  (from  alcohol). 

DI  -  OXY  -  DI  -  PHENYL  -  DI  -  METHYL - 
ETHYLENE  -  DIPYRAZOLE  C,,H,.N,0,  i.e. 
xTr>u /N— CMe  CMe.Nv^"-r,r    -r.  j 

^^K  co.ch.ch,ch,ch.co>np'^- 

by  splitting  off  alcohol  (2  mols.)  from  the  phenyl- 
hydrazide  of  di-acetyl-adipic  ether  (Perkin  a. 
Obrembsky,  B.  19,  2049  ;  C.  J.  57,  206).  Small 
crystals,  solid  at  250°.    Sol.  acids  and  alkalis. 
OXY  -  PHENYL  -  METHYL  -  ETHYL  -  P  V  RAZ- 

OLE  C,^„N,0  i.e.  NPh<gO:ggf .  [108°]. 

Formed  by  heating  ethyl-acetoacetic  ether  with 
plienyl-hydrazine  at  140°  (Knorr  a.  Blank,  B.  17, 
2051).  Crystals  (containing  aq).  Oxidised  by 
nitrous  acid  to  C,4H„„N,,0,.  [ICO"]. 

OXY  -  PHENYL  -'METHYL-ETHYL-PYRIM- 

IDINE    CPh'^^-^l^'^jj^^CEt.  [107°].  Formed 

from  benzamidine  hydrochloride,  ethylaceto- 
acetic  ether,  and  dilute  (10  p.c.)  NaOHAq  (Pin- 
ner, B.  22,  1625).  Prisms. 

Di  -  oxy  -  phenyl  -  methyl  -  ethyl  -  pyrimidine. 

Ethyl  derivative 

C,H,(OEt).C<J5;^J5^j>CEt.    [194°].  Formed 

from  ethyl-acetoacetic  ether  and  p-ethoxybenz- 
amidine  (Pinner,  B.  23,  2955).  Needles  (from 
alcohol),  m.  sol.  hot  alcohol. 

OXY-PHENYL-DIMETHYL-TETRAHYDRO- 
PYRIDINE  11.  Benzilidexe-diacetone-alcamine. 

OXY-PHENYLMETHYL  ketone  v.  Oxy- 

ACETOPIIENONE  and  BENZYL-CARniNOL. 

DI-OXY-DI-PHENYL-DI-METHYL-PYRAZ- 

INE  DIHYDRIDE  NPh<^|^^^i®-^^j^jg>NPh. 

[183°].  Formed  from  phenyl-a-amido-propionic 
acid  and  Ac.,0  in  the  cold  (Nastvogel,  B.  22, 
1794  ;  23,  2012).    Needles,  insol.  water. 

An  isomeride  [14G°J  accompanies  the  pre- 
ceding body.  On  heating  with  KOHAq  both 
compounds  yield  C,gH.„N.,0,  [80°]. 

OXY-PH'eNYL-METHYL-PYRAZOLE 

NP1i<n=CmI-    tl27°J-    (-'^7°  at  265  mm.). 

Preparation. — 1.  By  heating  acetoacetic  ether 
with  phenyl  hydrazine  (Knorr,  B.  17,  550,  2032; 

A.  238,  137).— 2.  By  the  action  of  NH,Aq  and 
H,S  on  (^)-phenyr-azo-crotonic  ether  (Bender, 

B. "  20,  2748). 
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Properties. — Crystals,  sol.  hot  alcohol.  Yields 
bromo-,  dibromo-,  and  di-chloro-  devivatives. 
Condenses  with  cinnamic  aldehyde,  acetone,  and 
acetoacetic  ether.  Zinc-dust  reduces  it  to 
phenyl-methyl-pyrazole.  Excess  of  phenyl- 
hydrazine  forms,  on  boiling,  C.,„H,5NjO.„  whence 
C,„H„N^0,(S0,H)2.  Nitrous  acid  forms C,„H„N30o 
[137°].  Diazobenzene  chloride  forms  a  com- 
pound NPh<^^^^j^^^'^^  [155°],  which  is  also 

got  by  heating  azobenzene-acetoacetic  amide  with 
phenyl-hydrazine  at  130°  (Leuckart  a.  Holzapfel, 
B.  22,  1406 ;  Buchka,  B.  22,  2541).  S,,C1,  forms 
a  product  which  crystallises  from  alcohol  as 
Cj,H,gN,SO,HClHOEt  (Sprague,  C.  J.  59,  334). 
Alloxan  forms  a  compound  C|jH|.,N,|05,  whence 
dilute  potash  gives  C|.,H||N.,Oj,  converted  by  hot 
potash  into  CiiH.oNoO.^,  which  on  heating  with 
alcohol  gives  rise  to  oxy-phenyl-methyl-methyl- 
ene-pyrazole  [178°]  (Pellizzari,  ^.  255,  230). 
Oxy-phenyl-di-methyl-pyrazole  CiiHi.^N.p  i.e. 

^^^KTJSlf^-  [117°-120°].  Formed  by 
heating  methyl-acetoacetic  ether  with  phenyl- 
hydrazine  at  140°  (Knorr,  B.  17,  2050 ;  A.  238, 
162).  Formed  also  by  heating  oxy-phenyl- 
methyl-pyrazyl-acetic  acid.  Crystalline  powder. 
Oxy-phenyl-di-methyl-pyrazole  C|,H,,^N.^O  i.e. 

^^'^'NNM^CMe-  ^ntipijrine.  [113°].  Formed 
by  methylation  of  oxy-phenyl-metbyl-pyrazole 
(Knorr,  B.  17,  2032)  and  by  heating  acetoacetic 
ether  with  s-phenyl-methyl-hydraziue  (Knorr,  ^. 
238,  203).  Monoclinic  crystals  (from  water)  ;  v. 
sol.  water,  alcohol,  and  ether.  Febrifuge.  FeCl, 
colours  its  solution  deep-red.  Nitrous  acid  gives 
a  bluish-green  colour.  Sodium  added  to  its 
alcoholic  solution  liberates  methylamine. 
K.,FeCye  and  HCl  give  a  yellow  colour.  Chromic 
acid  gives  an  orange  pp.  (Gay  a.  Fortune,  Ph.  18, 
1066).  Gives  the  usual  reactions  for  alkaloids. 
ICl  solution  forms  crystalline  C„H„IN.,0  [160°] 
and  C„H,,IN,0IC1  [142°]  (Dittmar,  B.  18,1617). 
Bromine  forms  C,,H|.,Br.,N.,0  [c.  150°],  whence 
water  yields  C„H„BrN,0  [117°].  HNO.,  forms 
C„H,,N.,0,^,  which  explodes  at  200°.  Alloxan 

NPh.CO  ^„  n/nTj\/CO.NH\^P,  , 
^'^^^^  NMe.CMe>^-<^(OH)<(.Q^jj>CO,  de- 

composing  at  261°,  whence  boiling  cone.  HClAq 
forms  C,,,H,,N.,0,  [238°]  (Pellizzari,  G.  18,  340). 
Benzoic  aldehyde  in  presence  of  HCl  forms 
benzylidene-di-antipyrine  C.23H29Nj02  [201°]. 
Combines  with  chloral. 

Salts.  —  B'.,H,PtCl,  2aq.  —  B'^H.FeCy^.  — 
B'C„H2(N0,),0H.    [188=].  Long  yellow  needles. 

Oxy-phenyl-tri-methyl-pyrazole  C.oHuN.p 
i.e.  NPh<;CO-CMe  _  ^^g^, 

mm.).  Formed  by  heating  antipyrine  with  Mel 
and  MeOH  (Knorr).  Crystals,  v.  sol.  water  and 
alcohol.    Yields  a  picrate  [94°]. 

Oxy-phenyl-tri-methyl-pyrazole  CiJInN^O 

i.e.  NPh<gO;gJ«^      [56°].     (302° 'i.  V.). 

Formed  from  oxy-phenyl  methyl-pyrazole 
NaOMe,  and  Mel  (Knorr,  A.  233,  165),  and  also 
by  heating  di-methyl-acetoacetic  acid  with 
phenyl-hydrazine.  Insol.  water,  v.  sol.  alcohol. 
Oxy-di-phenyl-methyl-pyrazole  C|,.H,  .N.O  i.e. 

^^^<SlIcPh-  Formed  by  methyla- 


tion of  oxy-di-phenyl-pyrazole  (Knorr  a.  Klotz, 
B.  20,  2549).  Needles  (from  ether),  si.  sol. 
boiling  water.  Bromine  in  chloroform  forms  a 
di-bromide,  whence  water  liberates  C,gH,3BrN._,0 
[110°-120°]. 

S  alts .— B'HCl :  needles.  —  B'^H.FeCy,.  — 
B'C,H.(N0,)30H.    [170°].    Yellow  prisms. 

Oxy-di-phenyl-methyl-pyrazole 

^P^<NPh.CMe  •  tl22°].  Formed  by  heat- 
ing  hydrazobenzene  with  acetoacetic  ether  at 
120° ;  the  yield  being  60  p.c.  of  the  theoretical 
(MrUler,  B.  19,  1771 ;  Perger,  B.  19,  2140  ;  M.  7, 
191).    Crystals  (containing  ;^aq),  v.  sol.  alcohol. 

oxy-phenyl-methylIpykazole  CAEB- 


OXYLIC  ACID 


j,p.  /CO.CHMe 
^"\N=C.CO,H 


[221°]. 


Made  from  its  ether,  which  is  got  by  heating  oxal- 
propionic  ether  with  phenyl-hydrazine  at  120° 
(Arnold,  A.  246,  331).    Plates  (from  alcohol). 
Ethyl  ether 'EtA.'.  [149°]. 
Oxy-phenyl-methyl-pyrazole  earboxylic  acid 

NPKS=6Sk..C0,H  •  ^134°].  Got  from  its 
ether  [85°],  which  is  formed  by  heating  acetone 
dicarboxylic  ether  with  phenyl-hydrazine  (Pech- 
mann,  A.  261,  171).    Prisms,  sol.  alcohol. 

Oxy-phenyl  -methyl  -pyrazole  dicarboxylic 


acid       NPh<^^^;^^^^^-"-^-.  [229°]. 

Formed  by  saponifying  its  ether.  Needles  (con- 
taining aq),  si.  sol.  cold  water.  Gives  a  dark- 
violet  colour  with  FeClj. 

Ethyl  ether  Et,A".    [130°].    Formed  by 
heating  oxalsuccinic  ether  with  phenyl-hydraz- 
ine at  170°  (Wislicenus,  B.  22,  888).  Needles. 
Oxy  -phenyl-di-methyl-pyrazole  earboxylic 

acid  NPh<J^g^g^^2^'^^  .  [178°].  Ob- 
tained from  its  ether  [138°],  which  is  got  by  heat- 
ing acetyl-succinic  ether  with  phenyl-hydrazine 
at  150°  (Knorr).    Needles  (from  water). 

DI  -  OXY  -  UI  PHENYL  -  DI  -  METHYL  -  DI- 
PYRAZYL  C,„H,3N^0.,  i.e. 
NPh.CO  Vnunxj/CO  .NPh  ,  , 

N  :CMe>^H-CH<CMe:N  '  ^"^^^^ 
the  action  of  phenyl-hydrazine  (3  mols.)  on 
acetoacetic  ether  (2  mols.).  Formed  also  by 
the  action  of  phenyl-hydrazine  on  di-acetyl- 
succinic  ether,  on  isooarbopyrotritaric  ether  and 
on  thioacetoacetic  ether  (Knorr,  B.  17,  2044, 
2058;  22,  160;  Buchka  a.  Sprague,  B.  22, 
2554).  Formed  also  from  ;8-phenyl-azo-crotonic 
ether,  alcoholic  NH^  and  H^S  (Bender,  B.  20, 
2749).  Yellowish  powder.  Decomposes  on 
heating  without  melting.  Insol.  neutral  sol- 
vents, sol.  alkalis.  Gives  the  pyrazole-blue  re- 
action.   Yields  a  bromo-  derivative  [217°]. 

Di  -  oxy  -  di  -  phenyl  -  tetra  -  methyl  -  dipyrazyl 
NPh.CO  \rMorM<./CO  .NPh 
N  :CMe>^^^'-^^^<CMe:N  "  t^^*  ^' 
Formed  by  oxidation  of  oxy-phenyl-di-methyl- 
pyrazole  with  nitrous  acid  (Knorr  a.  Blank,  B. 
17,  2050).  Long  prisms  (from  HOAc),  insol. 
water  and  alkalis,  sol.  cone.  H_,SOj. 

Di-oxy-di-phenyl-tetra-methyl-dipyrazyl 

NPh.CO  \cC<^°  -^P^  Bis-antirvrine 
NMe.CMeJ^^-^^CMe.NMe-  antipyrine. 

[245°].  Formed  by  methylation  of  the  preceding 
body  (Knorr,  ^.238, 210).  Crystals  (from  MeOH), 
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nearly  insol.  water.— B'lLCl,  2aq.—B'.,H,PtCl„ : 
orange-reil  prisms.    Picvate  [c.  1G1°]. 

Di-oxy-di-phenyl-di-methyl-dipyrazyl  sul- 
phide (^?li!Q^jg^CHy,S.     Formed  by  adding 

phenyl-hydrazine  (2  mols.)  dissolved  in  HOAc 
to  thio-aceto-acetic  ether  (1  niol.)  in  the  cold 
(Buchka  a.  Sprague,  B.  2.3,  84!)).  Formed  also 
fiom  oxy-phenyl-methyl-pyrazole  and  SCI,,  in 
chloroform.  Small  needles,  decomposing  at 
183^  without  molting;  si.  sol.  alcohol,  sol.  alkalis. 
OXY-PHENYL-METHYL-PYKIDAZINE 

NPh<^*-*:^]^^g^CH.    [82°].  Formed,  together 

with  its  chloro-  derivative  [137°],  from  the  an- 
hydride of  the  phenyl-hydrazide  of  levulic  acid 
and  PCI,  at  100°  (Ach,  A.  2.53,  47).  Translucent 
crystals,  v.  sol.  alcohol.  Na  added  to  its  alcoholic 
solutions  forms  a  compound  C^PI.^jN,?  [200' j, 
coloured  violet  by  H.SO,,  and  CrO.,.-  B'HCl. 
Di-oxy-phenyl-methyl-pyridazine 

NPh<^*^':^^jg>CrL.     [19G°].    Formed  from 

the  chloro-  derivative,  mentioned  abcr\  e,  by  treat- 
ment   with    alcoholic  potash,    the  resulting 

NPlK^'^'jcillf'^^^H  [l^^T  '^®'"8  lieated  with 
HCIAq  at  130  ".  White  needles,  si.  sol.  hot  water. 
OXY-K-PHENYL-DI  METHYL-PYRIDINE 

C.jH.^NO  i.e.  NPh<^^;j||^:^||>CO.  Phcnyl- 

lutidone.  [107°].  (above  360°).  Formed  by 
the  action  of  aniline  on  methvl  dehvdracetate 
(Perkin,  B.  18,  682;  C.  J.  .51,  498),  and  also  by 
heating  its  carboxylic  acids  (Conrad  a.  Guthzeit, 
i?.20,  161 ;  22,  85).  Needles  or  prisms  (contain- 
ing aq),  V.  sol.  hot  water  and  alcohol. — 
B'.,H.,PtCl|, :  yellow  needles  (from  water). — 
B'C„H.,(N0.,),6h.  [05  ].  Transparent  plates. 
Oxy-phenyl-di-methyl-pyridine 

NMe<;^^jg:^[^^CPh.  Mcthyl-phmyl-^idco- 

losfyril.  [112°].  Formed  by  heating  'methyl- 
carbo-phenyl-lutidvlium  dehydride '  with  cone. 
HCIAq  at  180°  (Hantzsch,  B  '.  17,  2015).  Prisms. 
B'HC12aq.— B'.,H._,PtCl„  3aq  :  crystalline  powder. 

m-Oxy-{Py.  3)-phenyl-(P(/.  l:5)-di-methyl- 
pyridine  C„H„NO  i.e.  C„H^(OH).C,NH.,(CH,),,. 
Oxy-phenyl-liitidine.  [191°].  From  the  cor- 
responding amido-  compound  by  the  diazo- 
reaction.  White  crystalline  solid  (Lepetit,  B. 
20,  2390).-  B'HCl  2aq.  -B'„H.,P1C1,.    [c.  200°]. 

OXY  -  f  -  PHENYL  -  DI  METHYL  -PYRIDINE 
CARBOXYLIC  ACID  C,  JI.jNOj  i.e. 

^■PKcMe;C(CaH)>CO-  [257°].  Formed  by 
heating  the  dicarboxylic  acid  at  227°  (Conrad  a. 
Guthzeit,  B.  20,  161,  947;  22,  84).  Formed  also 
from  0-phenyl-amido-crotonic  ether  and  NaOEt 
at  90°  (Knorr,  B.  20,  1399).  Satiny  needles. 
IMelts  at  267°  when  quickly  heated. — BaA'2  4aq  : 
needles,  v.  sol.  water. 

Methyl  ether  MeA'.  [152°].  Formed  from 
methvl  dehydracetate  and  aniline  (Perkin,  juu., 
B.  18,  682  ;  C.  J.  51,  408).  Needles. 

Oxy-phenyl-di-methyl-pyridine  dicarboxylic 

acid  NPh<;^J{^:^j5^2--}]j>CO.  Got  by  electro- 
lysis of  its  ether.  Prisms,  v.  sol.  hot  alcohol. 
-BalHA'O^aq. 

Ethyl  ether  Et.A".    [171°].    Formed  by 


boiling  an  acetic  acid  solution  of  aniline  and 
the  product  of  the  action  of  COCL,  on  cuprio 
acetoacetic  ether  (Conrad  a.  Guthzeit,  B.  19,  25; 
20,  161).  Crystalline  solid,  v.  sol.  alcohol.- - 
B'.,H.,PlCl,.    [120°].    Orange-yellow  pp. 

vi-Oxy-{Py.  3)-phenyl-(P7/.  l:5)-di-methyl. 
pyridine-(P7/.  2:4)-di-carboxyiic  acid 
C,H,(OH).cIN(CH,)„(CO.,H),,.  m-Oxy-phenyl. 
lutidine-di-carboxylic  acid. 

Di-ethyl-ether  A"Et2.  [174°].  From  the 
corresponding  amido-  compound  by  the  diazo- 
reaction  (Lopetit,  JJ.  20,  2308).    White  needles. 

OXY-PHENYL-METHYLPYKIMIDINE 

CPh<^-^Q'^>CH.,.  [210°].  Formed  by  mixing 

a  solution  of  benzamidine  hydrochloride  (1  mol.) 
with  acetoacetic  ether  (1  mol.)  and  NaOH  (1 
mol.).  Formed  also  by  the  action  of  benzimido- 
ether  CPh(NH).OEt  on  acetoacetic  ether  at 
100°  and  of  benzamidine  on  acetyl-malonic 
ether  (Pinner,  B.  18,  759,  2851 ;  22,  1624,  2617  ; 
23,  3820).  Needles,  v.  sol.  alcohol,  si.  sol.  water. 
— B',,H.,PtCl„  2aq.— B'C,H,,(NO,,);,OH.  [189  ].— 
B'.,H.,Cr.P;  5aq.    [177°].    Orange-red  prisms. 

Acetyl  derivative  C|.,H,.,N„0,.  [41°]. 

Ethyl  derivative  C,,H,,'(0Et)N2.  [31°]. 
(300°).  Formed  from  chloro-phenyl-metbyl- 
pyrimidine  and  NaOPH.  Thick  prisms.  — 
BHC12aq.  [86°].- B'HCl.  [149°].— B'„H„PtCl6. 
[197°].— B'HUaq.    [144°].    Yellow  prisms. 

Oxy-phenyl-methyl-pyrimidine 

CMe<^^-^Q'>CH.,.    [238°].      Formed  from 

acetamidine  hydrochloride,  benzoyl-acetic  ether, 
and  dilute  (10  p.c.)  NaOHAq  (Pinner,  B.  22, 
1618).    Needles,  ni.  sol.  hot  alcohol. 
Oxy-phenyl-di-methyl-pyrimidine 

CPh^^-p^'^^CHMe.    [203°].    Formed  from 

benzamidine  hydrochloride,  methyl-acetoacetio 
ether,and NaOl'lAq  (Pinner,  B. 22, 1('.24).  Needles. 
Oxy-di-phenyl.methyl-pyrimidine 

CPh^^-^Q'>CHMe.    [2.50°].     S.  1-95  at  20°. 

Formed  from  benzamidine  and  a-benzoyl-pro- 
pionic  ether  (E.  v.  Meyer,  J.  ^jr.  [2]  39,  197  ;  40, 
303;  Schwarze,  J.  pr.  [2]  42,  12).  Minute 
needles.  Oxidised  by  KMeO^  to  oxy-di-phenyl- 
pyrimidine  carboxvHc  acid  [236°].  Yields  a 
methyl  derivative  [122°]. 

Di-oxy-phenyl-methyl-pyrimidine.  Ethyl 

dcri?;aiti;cC,H,(0Et).C^^=^Q^>CH2.  [146°]. 

Formed  by  mixing  o-ethoxy-benzamidine  hydro- 
chloride with  NaOH  and  acetoacetic  ether  (Pin- 
ner, B.  23,  2953).  Short  columns,  v.  sol.  alcohol. 

An  isomeride  [204°]  is  formed  from  p-ethoxy- 
benzamidine  and  acetoacetic  ether  or  acetyl- 
malonic  ether. 

Di-oxy-phenyl-di-methyl-pyrimidine.  Ethyl 

derivative       G,H,(OEt).C<^-^Q ''>CHMe. 

[216°].  Formed  from ^^-ethoxy-benzamidine  and 
methyl-acetoacetic  ether  (P.).    Small  prisms. 
Bcferencc.  —  Bromo  -  oxy  -  puenvl  -  methyl- 

PYRIMIDIXE. 

OXY-PHENYL-DI-METHYL-PYRIMIDINE 
CARBOXYLIC  ACID 

CPh<^-^;?/°>CH.CH,..CO.,H.  [259°].  Got 
by  saponifying  its  ether.    Needles,  si.  sol.  water. 


ns        OXy-PIlENYL-DI-METlIYL-rYRIMIDINE  CARBOXYLIC  ACID, 


Ethyl  ether  EtA.'.  [178°].  Formed  from 
acetyl-succinic  ether  and  benzamidine  (Pinner, 
B.  22,  2618).    Crystals,  si.  sol.  water. 

OXY-PHENYL  -  METHYL  -  PYRIMIDYLME- 
THYL  METHYL  KETONE 

CPh^^-^Q®^C.CH,.C0.CH3.  [225°].  Formed 

from  di-acetyl-succinic  ether  and  benzamidine 
(Pinner,  B.  22,  2622).    Needles,  si.  sol.  alcohol. 

OXY-PHENYL-METHYL-PYRIMIDYL  PRO- 
PIONIC ACID 


CPh'^^-^Q'^>CH.CH,.CH2.C0,H. 


[215°]. 


Formed  by  saponification  of  its  ether  [145°], 
which  is  got  by  the  action  of  benzamidine  on 
acetyl-glutaric  ether  (Pinner,  B.  22,  2620). 
Powder,  si.  sol.  water. 

OXY-TRI-PHENYL-METHYL-PYRROLE 

CaH,,,NO  i.e.  ^^^<.cvh<m  '-  Tri-phenyl- 
mcthyl-pyrrholonc.  [139°]  and  [143°].  Formed 
from  CgHr.CBziCHBz  and  alcoholic  methylamine 
(.lapp  a.  Klingemann,  B.  22,  2884;  C.  J.  57, 
698).  Colourless  rhombohedra  [139°]  ;  a:c 
=  1:2  "434.  Occurs  also  in  triclinic  forms  [143°] ; 
a:b:c  =  -906:1:  -870 ;  a  =  79°  52' ;  0  =  86^  3' ; 
7  =  70°  26'  (Tutton,  C.  J.  57,  724).  Oxidised  by 
chromic  acid  to  C^HipNO.,  [167°].  Bromine  in 
chloroform  yields  C,,H,J3vN0  [150°]. 

Dihydride   NMe<^^^  Tri- 

phenyhncthylpyrrliolidone.  [153'5°].  Mol.  w.  (by 
Eaoult's  method)  335  (calc.  327).  Formed  by 
reduction  of  the  preceding  body  by  sodium  and 
boiling  amy]  alcohol.  Monoclinic  needles ; 
a:fc:c  =  1-055:1:1 -043;  ;3  =  88°  29'. 

Oxy-telra-phenyl-methyl-pyrrole  C._,j,H.,3N0 

i.e.  ^^e<^cT>h$lh'-  Formed  by 

heating  C,H,.'cBz:CBz.C,H5  with  alcoholic 
methylamine  at  200°  and  also  from  benzoyl-tri- 
phenyl  propiomethylamide  and  KOH  (Klinge- 
niann  a.  Laycock,  C.  J.  59,  146;  B.  24,  518). 
Small  yellow  monoclinic  plates  (from  boiling 
alcohol),  V.  sol.  CSj. 

OXY-PHENYL-METHYL-PYRROLE  CARS- 
OXYLIC  ACID.    Ethyl  ether 

^^<CMefcTo%-     [128°].     Formed  by  the 
action  of  alcoholic  ammonia  on  phenyl-acetyl- 
succinic  ether  (Emery,  4.  200,  152).  Needles. 
Oxy-phenyl-methyl-pyrrole  dihydride  carb- 

oxylic  acid  NPh<CO-CH^^^^>cH,  [183°]. 

Obtained  from  its  nitrile,  which  is  made  from 
levulic  ether,  HCy,  and  alcoholic  aniline  (Kiih- 
ling,  B.  22,  2364).    Hard  prisms,  si.  sol.  water. 

Amide  [1-27 Needles. 

Nitrile.  Oil.  Converted  by  NH,  and  H^S 
intoNPh<CO-CH^^^s^^jj^_     [193°].  Hy- 

droxylamine  forms  the  amidoxim  [120°]. 

OXY  -  PHENYL  -  METHYL  -  QUINAZOLINE 

C,H,<^^-^J^j^®.   [131°].  Formed  by  the  action 

of  KOH  and  Mel  at  120°  on  o-benzoyl-amido- 
bonzamide  or  on  oxy-phenyl-quinazoline  (Korner, 
J.pr.  [2]  36,  162).  Shining  lamellas,  sol.  alcohol. 

Isomeride  C,H,<^°-^^'^ .   [147°].  Formed 


by  beating  the  acetyl  derivative  of  o-amido- 
benzoic  anilide  (K.).    Four-sided  prisms. 

OXY  .  PHENYL  -  METHYL  -  QUINOLINE 
CMe:CH.C.C(OH):CH     romon  17       j  u  ,  * 
CH=CH.C.N  -  -CPh-  [291]-  Formed  by  heat- 
ing its  carboxylic  acid  at  250°  (Just,  B.  19, 
1544).    Plates  (from  alcohol). 

Isomeride  v.  Flavenol. 

OXY  -  PHENYL  -  METHYL  -  QUINOLINE 

CARBOXYLIC  ACID  ^HlcHid.NScPh''^''. 
Formed  by  saponifying  its  ether  [236°],  which  is 
got  by  heating  to  160°  the  product  of  the  action 
of  CjH,MeN:CClPh  on  sodium  malonic  ether 
(Just,  B.  19, 1542).  V.  si.  sol.  water  and  alcohol. 
OXY  -  PHENYL  -  METHYL  -  (Py.)  -  QUINO- 
N  NPh 


PYRAZOL 


.0.  C  :  CMe 
CsHj^       I  .    Inner  -  anhy- 

\n  :  C(OH) 

dride  of  o-amido-di-phenyl-methyl-pyrasol-carb- 
oxylic  acid.  [261°].  Formed  by  reduction  of 
o-nitro-di-phenyl-methyl-pyrazol-cavboxylic  acid 
with  SnCL,  (Knorr  a.  Jodicke,  B.  18,  2202).  Fine 
needles.  V.  sol.  alcohol,  chloroform,  and  acetic 
acid  ;  insol.  water,  alkalis,  and  dilute  acids.  It 
can  be  distilled  undecomposed.  It  is  a  very 
stable  body.  By  sodium  and  alcohol  it  is  re- 
duced to  a  hydro-  compound  which  dissolves  in 
strong  H.^SO,  with  a  deep-green  colour. 

OXY  -  PHENYL -METHYL  -  QUINOXALINE 
C,H,Me<^^:^*^^).  [198°].  Formed  from  (1,3,4). 

tolylene-diamine  and  phenyl-glyoxylic  acid 
(Hinsberg,  A.  237,  352).    Pale-yellow  needles. 

7-OXY-7-PHENYL-S-DI-METHYC-SUCCINIC 
ACID  CHPh(OH).CH(CO,H).CHMe.CO,H. 
Plienyl-homo-itavialic  acid.  The  free  acid  is  un- 
stable, but  the  salts  CaA"3aq,  BaA"2aq,  andAg.^A" 
are  got  by  boiling  its  lactone  with  bases  (Fittig 
a.  Penfield,  B.  216, 119  ;  20,  3179). 

Lactone.  [177"].  Pheiiyl-liomoparaconic 
acid.  Formed  from  benzoic  aldehyde,  sodium  pyro- 
tartrate,  and  Ac.,,Oby  heating  for  10  hours  at  130°. 
Plates  (from  water).  Yields  AgA'.  Forms  phenyl- 
butylene  (177°)  on  distillation.  Cone.  HBr  at  0° 
forms  CHPhBr.CH(CO,Jl).CHMe.CO,H  [149°] 
which  on  warming  with  water  becomes 
CHPh:CH.CHMe.CO,H.  The  lactone  [177°]  is 
accompanied  by  an  isomeride  [124-5°].  The 
lactone  [177°]  yields  on  distillation  niethyl- 
naphthol  [89°],  while  the  isomeride  yields  an 
isomeric  methyl-naphthol  [92^].  Both  methyl- 
naphthols  yield  (^i)-methyl-naphthalene  on  dis- 
tillation with  zinc-dust. 

0  -  Oxy  -  phenyl  -  di  -  methyl  -  succinic  acid 
C6Hj(OH).CH2.CH(CO,H).CHMe(CO.^).  [145°- 
150°].  Formed  by  reducing  coumaryl-propionic 
acid  in  alkaline  solution  with  sodium-amalgam 
(Fittig  a.  Brown,  A.  265,  288).  Crystals,  v.  sol. 
water. — BaA".— CaA".— AgjA":  curdy  pp. 

Oxy-phenyl-methyl-succinic  acid  is  described 

as  OXY-BENZYL-SUCCINIC  ACID. 

OXY-DI-PHENYL-METHYL.(//-THI0-IIREA. 

Methyl  derivative 

C„H,(OMe).NH.C(SMe):NPh.  [80°].  Formed 
by  the  action  of  Mel  on  phenyl-anisyl-thio-urea 
(Foerster,  B.  21,  1870).    Long  white  needles. 
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Di-oxy-dipheny1-niethyl-4/-thio-urea.  Di- 
Viethyl  drrivative 

C„H,(6Mo).NH.C(S!\Ie):NC,H,OMe.  [87°].  Made 
by  heating  di-anisyl-tliio-urea  with  Mel  at  100° 
(Foerster,  B.  21,  isOO).  Prisms,  v.  e.  sol.  hot 
alcohol.  Yields  on  distillation  MuSH  and  a  sub- 
stance [5G°]  which  on  boiling  with  dilute  HCl 
gives  di-anisyl-urea  [181  =  ].— C„H„N,,S0,HC1 : 
white  plates.  -B'„H„PtCl,^ :  prisms. 

OXY-PHENYL-NAPHTHYL-ACETIC  ACID 
CPh(C,„H,)(OH).CO,H.  The  salt  NaA'2aq 
[115°]  is  formed  from  sodium  phenyl  (a)-napli- 
thyl  ketone,  water,  and  CO;,  (Beckraaun,  B.  '22, 
915). 

oa-DI-OXY-PHENYL-NAPHTHYL  -  KETONE 

C„H,(OH).CO.C,„H,.(OH).  [c.  10C.°].  Formed  by 
heating  (a)-phenonai5hthoxanthone  with  alco- 
holic potash  at  200°  (Phomina,  A.  257,  03). 
Yields  a  mclhi/l  derivative  [C0°],  an  acetyl 
derivative  [187°]  and  an  acetorim  [106°]. 

The  oj3-isomeride  [1G0°]  yields  K^A"  and  a 
viethyl  derivative  [C8°],  an  ethyl  derivative  [c. 
141°],  an  acetyl  derivative  [108°],  an  acetoxim 
[188°],  and  a  phmyl-hydrazfdc  [198°]. 

DI-OXY  DI-PHENYL-OCTANE 
CPhPr(OH).CPhPr(OH).   [(34°].    Formed  by  the 
action  of  sodium-amalgam  on  a  solution  of 
phenyl ?t-propyl  ketone  in  dilute  alcohol  (Schmidt 
a.  Fieberg,  B.  (1,  490).    Needles  (from  acetone). 

Di-oxy-di-phenyl-octane  C,,H|  ,ClMe(C,H,OH),. 
[83-5°].  Formed  from  methyl  hexyl  ketone, 
phenol,  and  HCl  (Dianin,  R.  1888,  534). 
Needles.    Yields  a  di-benzoyl  derivative  [114°]. 

OXY-PHENYL-OXANTHRANOL  C^JluO, 

U.  C.H<CO^^>0„H,  [194°]. 

Formed  by  oxidising  oxy-phenol-anthranol  with 
KMnO,  (Pechmann,  B.  13,  1017).  Yellowish 
crystals.    Yields  anthraquinone  on  oxidation. 

Acetyl  derivative  C.^Hi^O^.  Needles. 

Di-oxy-phenyl-oxanthranol      v.  Phenol- 

PHTIIALIDKIN. 

OXY-PHENYL-ISO-OXAZOLE 

CPli<N^>CO.  [147°].    Formed  from  benz- 

oyl-acetic  ether  and  hydroxylamine  in  acid, 
neutral,  or  ammoniacal  solution  (Claisen  a. 
Zedel,  B.  24,  141;  Hantzsch,  B.  24.  502). 
Needles,  si.  sol.  cold  alcohol.  HClAq  at  120° 
yields  the  oxim  of  acetophenone.  Ammonia 

forms  CPh^^^^^C.ONH,  [1G8°].      Yields  a 

nitroso-  derivative  CPh-^^i  q^>CO  [143°]. 

DI-OXY-DI-PHENYL  OXIDE  C,„H,„0.,  i.e. 
0(C,.H^OH).,  ?  Formed  from  phenol  and  CrO..Cl„ 
(Elard,  Bl.  [2]  28,  270).  Amorphous  powder! 
Yields  quinone  on  oxidation. 

DI-OXY-DI-T  H  ;  NYL-OXINDOLE  G.„H„N03 

i.e.    NII<^^'^^i>C(C,H,OH),,.  Plienolisatin. 

[220°].  Formed  by  adding  H^SO^  to  a  mixture 
of  isatia  and  phenol  (Baeyer  a.  Lazarus,  B.  18, 
2041).    White  needles,  insol.  water,  sol.  alkalis. 

Acetyl  derivative  Co„H„03NAc.  [185°]. 
Colourless  needles  (from  HOAc). 

Di-methi/l  derivative  C,„H|,,Me.,N03. 
[G5°].    Made  from  anisole,  isatin,  and  II  , SO,. 

p-OXY-PHENYL  PENTADECYL  KETONE. 
Methyl  derivative  C,.H,,.CO.C,H,.OMe. 
[70-5°J.  (280°  at  15  mm.).  Formed  from  anisole, 


palmityl  chloride,  and  AlCl,  (Krafft,  B.  21, 
22G9). 

Ethyl  derivative  [09°].  (289  at  15mm.). 
Formed  in  like  manner  from  plionetole.  Plates. 

Di-oxy -phenyl  pentadecyl  ketone.  Di- 
methyl  derivative.  [03-5°].  (290°  at 
15  mm.).  Formed  in  like  manner  from  the  di- 
methyl derivative  of  resorcin  (K.).  Plates. 

DI-OXY-PHENYLPENTANE 
CHPh(OH).CH(OH)Pr.   [82°].  (287°).  Formed 
by  the  action  of  alcoholic  potash  on  a  mixture 
of  benzoic  and  isobutyric  aldehydes  (Swoboda, 
M.  11,  390).    White  crystals,  v.  sol.  ether. 

Di-acetyl  derivative  Ci^H^jO,.  [55°]. 
(297°). 

Di-oxy-phenyl-pentane 
CHPh(OH).CH,,.CH.,.CH,.ClL.OH.  [54°]. 
Formed  by  reducing  benzoyl  butyl  alcohol  with 
so<lium-amalgam.  The  glycol  is  extracted  witii 
ether  (Kipping  a.  Perkin," jun.,  C.J.  57,312). 
Needles  (from  benzene),  v.  sol.  ether. 

Di-oxy-di-phenyl-pentane  CEt,(C„H,OH) ,. 
[200°].  Formed  from  di-ethyl  ketone,  phenol, 
and  HCl  (Dianin,  /.  R.  1S8S,  534).  On  fusion 
with  NaOH  it  yields  CJ1,,.G,H,0H  [7G-5°]  (253°). 

OXY-PHENYL-PENTENOIC  ACID  v.  Oxy- 

PHENYL-ANGELIC  ACID. 

DI-OXY-DI-PHENYL-PEH  TINOIC  ACID. 

D i-methyl  derivative 
C„H,(OMe).CH:CH.C(CO.,H):CH.C,H^OMe. 
[1G0°].  Formed  from  p-methoxy-benzoic  alde- 
hyde, sodium  succinate,  and  Ac.^O  (Fittig  a. 
Politis,  A.  255,  299).  Long  yellow  needles 
(from  HOAc). — BaA'„2aq:  silky  plates.  — 
CaA'„3aq.  -  AgA  :  light-vellow  pp. 

OXY  -  PHENYLPHENYLENE  -  ANTHRA - 
QUINONE   DIHYDEIDE  CJi^Oj  i.e. 

/C„H.,(OH). 

C0(       >C0  )CJP,Ph.    [2GG°].    Formed  by 

\C„H,  / 

fusing  truxone  with  potash  Cliiebermann  a.  Ber- 
gami,  B.  23,  321).  Yellow  needles,  si.  sol.  alco- 
hol. Yields  an  acetyl  derivative  CuHuAcOj 
[180°],  V.  sol.  HOAc. 

OXY-DI-PHENYL-PHOSPHINE.  Phenyl 
derivative  P(C„H.)2.0rii.  (2G,5°-270°  at  02 
mm.).  S.G.  \*  1-14.  V.D.  10-02  (cbs.).  Got 
by  heating  PPh..Cl  with  phenol  (Michaelis  a. 
La  Coste,  B.  is',  2109).  Oil.  Readily  absorbs 
oxygen  from  the  air,  becoming  (C,.H.).,PO.OPb. 
Sulphur  yields  (C„H,).,PS.OPh  [124-].  Selenium 
forms  PluPSo(OPh)  [il5°].  Yields  a  crystalline 
methylo-iodiJc  [c.  13G°]  and  a  benzylo-cliloride 
Ph,P(OPh)C.H-Cl  [232°-23G°]. 

TEI RA  -  OXY  -  DI  -  PHENYL  -  PHTHALIDE. 
A  n  h  lid  ride  r.  Fluokkscioix. 

OXY-PHENYL-PHTHALIMIDE  v.  Auido- 

PIIEXdL. 

DI-OXY-DI-PHENYL-PROPANE 

CMe.,(CJl,OH)„.  [154°  cor.].  Got  from  acetone, 
phenol,  and  BzCl  (Dianin,  J.  R.  1888,  534).  Flat 
needles.  Yields,  on  soda-fusion,  jj-isopropyl- 
phenol  [Cl°]. 

OXY-PHENYL-PROPIOLIC    ACID  v.  Con- 

MABILIC  ACID. 

a-OXY-;S-PHENYL-PEOPIONIC  ACID 

C„H5.CH,.CH(0II).C0„H.  [98°].  Formed  from 
phenyl-a'cetic  aldehyd"e,  HCy,  and  HCl  (Erlen- 
meyer,  B.  13,303;  A.  219,  179).  Got  also  by 
reducing  phenyl-glycidic  acid  with  sodium- 
amalgam  (Plochl  B.  IG,  2823).    Prisms  (from 
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water).  Yields  formic  acid  and  phenyl-acetic 
acid  on  heating. — BaA'j  aq  :  globular  aggregates. 

Nitrile  [58°].    Needles  (from  benzene). 

j3-0xy-^-phenyl- propionic  acid 
C,H5CH(0H).CH,.C0,H.  [93°J .  Formed  by 
the  action  of  sodium-amalgam  on  the  acid  i 
CeH,.CH(OH).CHCl.CO,H  (Glaser,  A.  147,  80) 
and  by  boiling  ;8-bromo-;3-phenyl -propionic  acid 
with  water  (Fittig  a.  Binder,  A.  195,  138).  Got 
also  by  reducing  benzoyl-acetic  ether  with 
sodium  amalgam  (Perkin,  C.J.  47,254).  Prisms, 
V.  sol.  cold  water.  Yields  cinnamicacid  on  heat- 
ing with  baryta- water  (Kast,  A.  206,  26)  or  with 
dilute  H.,SO^  at  100°  (Erlenmeyer).— KA'.— 
BaA'^ljaq. — ZnA'2l4aq. — AgA' :  needles. 

Acetj/l  derivative  [100-5°].  Crystals. 
Yields  cinnamic  acid  when  heated  with  Ac^O  at 
120°  (Slocum,  A.  227,  59). 

6-Oxy-a-phenyl-propionic  acid 
CH.,(OH).CHPh.CO..H.     Tropic  acid.    Mol.  w. 
166.    [118°].    S.  2"at  145°. 

Formation. — 1.  By  decomposing  atropine  or 
hyoscyamine  with  fuming  HClAq  or  with  baryta- 
water  (Lossen,  A.  138,  230  ;  Kraut,  A.  148,  238 ; 
Ladenburg,  B.  13,  607).— 2.  From  atropic  acid 
by  union  with  HOCl  followed  by  reduction  with 
zinc-dust,  iron-filings,  and  cone.  KOHAq  (Laden- 
burg a.  Eugheimer,  B.  13,  379).— 3.  From 
atropic  acid  by  heating  it  with  fuming  hydrogen 
chloride  at  100°  and  digesting  the  resulting  acid 
(CH.Cl.CHPh.CO^)  with  aqueous  Na.COa  at 
120°  (Ladenburg,  A.  Ill,  114).— 4.  From  aceto- 
phenone  cyanhydrin  by  treatment  with  HCl ; 
the  resulting  chloro-phenyl-propionic  acid  being 
heated  with  sodium  carbonate  (Spiegel,  B.  14, 
237,  1352 ;  Marling,  A.  209,  5). 

Properties. — Needles  or  tables,  v.  sol.  water. 
Y^ields  phenyl-acetic  acid  on  fusion  with  potash. 
Chromic  mixture  oxidises  it  to  benzoic  acid. 

Salts. — CaA'2  4aq. — AgA' :  crystals. 

Reference. — Chloro-tropic  acid. 

o-6xy-a-phenyl-propionic  acid 
C„H,.CMe(OH).CO.,H.    Atrolactic  acid.  [94°]. 

Formation. — 1.  From  atropic  acid  by  suc- 
cessive treatment  with  HBr  and  aqueous  NajCO, 
(Fittig  a.  Wurster,  A.  195,  145  ;  206,  24).— 2.  By 
oxidation  of  a-phenyl-propionic  acid  with  al- 
kaline KMnOj  (Ladenburg  a.  Kiigheimer,  B.  13, 
373  ;  A.  217,  107).— 3.  By  reduction  of  the 
dibromo-  derivative  obtained  by  the  action  of 
HjSOj  on  a  mixture  of  dibromo-pyruvic  acid  and 
benzene  (Bottinger,  B.  14,  1238).— 4.  By  dis- 
solving the  cyanhydrin  of  acetophenone  in 
saturated  HClAq  (Spiegel,  14, 1353 ;  Tiemann, 
B.  14,  1980). 

Properties. — Trimetric  needles  or  tables  (con- 
taining |aq) ;  a:h:c  =  -72:1:  -57.  Becomes  anhy- 
drous below  85°.  Gives  rise  to  atropic  acid 
CK.iCPh.COoH  on  distillation  with  HCl. 

Salts.— CaA'.^8aq.—BaA'22aq. — ZnA'j  2aq  : 
small  crystals,  v.  si.  sol.  cold  water. 

Ethijl  derivative  CMePh(0Et).C02H. 
'  Ethyl-iropic  acid.'  [c.  62°].  Formed  from 
acetophenone  by  treatment  with  PCL,,  acting 
upon  the  resulting  Ph.CCL.Me  with  kCy  and 
dilute  alcohol,  and  saponifying  the  product  with 
baryta.    Small  prisms,  sol.  hot  water. 

Nitrile.  Formed  from  acetophenone,  KCy 
and  HCl  (S.).  Oil. 

p-Oxy-a-phenyl-propionic  acid 
CaH,(OH).CHMe.CO„n.  Phloretic  acid.  [129°]. 


Formed  from  phloretin  (7g.)  and  KOH  (55  c.e. 
of  S.G.  1*2)  by  boiling  for  3  hours  (Hlasiwetz,  /. 
1855,  700  ;  Schiff,  A.  172,  357).  Formed  also 
from  amido-phenyl-propionic  acid  by  diazo-  re- 
action (Trinius,  A.  227,  20S).  Yellowish  needles. 
V.  sol.  hot  water,  sol.  alcohol  and  ether,  insol. 
CS,.  Yields  ^j-oxy -benzoic  acid  on  fusion  with 
potash.  On  heating  with  phloroglucin  at  180^ 
it  yields  the  crystalline  phloroglucide  C3:,H320n. 
Heating  with  POCl,  forms  crystalline  triphlo- 
retide  C^-HogO,.  Phloretic  acid  gives  a  green 
colour  with  FeCl,,  possibly  due  to  phloroglucin. 

S  a  1 1  s.— BaA',  2aq.— CuA'^  (at  120°). 

Ethyl  ether  EtA'  (above  265°). 

Isoamyl  ether  G,K„A'.    (above  290°). 

MetJiyl  derivative 
C„H,(0Me).CHMe.CO,H.   [103°].    S.  -11  at  25°. 
Got  by  methylation  (Korner  a.  Corbetta,  B.  7, 
1732).    Yields  BaA'^  2aq  and  IMeA'  [38°]  (278°). 

Ethyl  derivative  [106-5°].  Scales. 

Amide  C,H„NO.,    [110°-115°].  Prisms. 

Isophloretic  acid,  made  by  boiling  isophlo- 
retin  with  KOHAq  (Kochleder,  Z.  1868,  711)  is 
probably  identical  with  phloretic  acid. 

o-0xy-|8-phenvl-propionic  acid 
C„H,(0H).CH,.CH2.C0,H.  MdUotic  acid.  Hy- 
drocoumaric  acid.  [83°].  S.  6  at  18°;  109  at 
40°.  Occurs,  partly  combined  with  coumarin, 
in  yellow  melilot  {Melilotus  officinalis)  (Zwenger 
a.  Bodenbender,  A.  126,  257 ;  Suppl.  5,  100). 
Formed  by  reducing  coumarin  with  sodium- 
amalgam  (Zwenger,  A.  Suppl.  8, 32  ;  Dyson,  C.  J. 
51,  70  ;  Hochstetter,  A.  226,  355  ;  Tiemann,  B. 
10,  286).  Trimetric  crystals.  Its  ammoniacal 
solution  turns  blue  in  air.  Yields  salicylic  acid 
when  fused  with  potash.  Cone.  HBrAq  converts 
it  into  the  anhydride. 

Salts.  —  KA'.raq. —  BaA'jSaq.  —  CaA'.^.— 
CaA',  2aq.  —  MgA'j  4aq.  —  CuA'2  aq.  —  PbA'j.— 
ZnA'„aq. — AgA'  :  bulky  pp. 

Ethyl  ether  EtA'.    [34°].  Prisms. 

Methyl  derivative 
C,H,(OMe").CH„.CH„.CO,H.  [92°].  Crystals  (from 
alcohol)  (Perkin,  c!j.  39,  416). 

Ethyl  dcrivatire 
G„H,(OEt).CH,.Ctt,.CO,H.  [80°].  Needles  (from 
dilute  alcohol).    Yields  the  salts  Ba(C,,H|303)2 
and  CaA,,2aq  (Fittig  a.  Ebert,  A.  216,  153). 

AnhydrideC.MS^;.  Hydrocoumarin.  [25°]. 
(272°).    Got  by  distilling  the  acid.    Tables,  si. 

sol.  hot  water.    Its  oxim  C,H^<^^^^'>C(NOH) 

is  oily  (Tiemann,  13.  19,  1664). 

Amide  C,,H,,NO,.    [70°].  Needles. 

??i-Oxy-;8-phenyl-propionic  acid 
C,H,(OH).CH2.CH2.CO,H.    [111°].    Formed  by 
reduction  of  7w-coumaric  acid  (Tiemann  a.  Lud- 
wig,  B.  15,  2050).  Long  needles,  insol.  ligroin. 

Methyl  derivative    [c.  51°].  Needles. 

p-Oxy-;8-phenyl-propionic  acid 
[4:l]C,H,(0H).CH,.CH,_.C0oH.  Hydropara- 
conmaric  acid.  [i29^].  Occurs  in  very  slight 
quantity  in  human  urine  (Baumann,  H.  4,  307). 
Formed  by  reducing  paracoumaric  acid  with 
sodium-amalgam  (Hlasiwetz  a.  Malin,  A.  142, 
358).  Formed  also  from  ^J-nitro-cinnamic  ether 
by  reduction  followed  by  the  diazo-  reaction 
(Stohr,  A.  225,  57 ;  cf.  Buchanan  a.  Glaser,  Z. 
[2]  5,  193).  Occurs  in  putrid  meat  (Salkowski, 
B  13,  190).  Formed  also  by  putrefactive  fer- 
mentation of  tyrosine  (Baumann,  B.  12,  1450  ; 
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13,  279).  Monoclinic  prisms  (from  ether),  si.  sol. 
cold  water.  Gives  a  bluish-grey  colour  with  FeCl.,. 
Yields  ^-oxy-benzoic  acid  when  fused  with 
potash. — BaA'j.— ZnA'2  2aq.  S.  -77  in  the  cold. — 
CuA'„2aq. — AgA' :  minute  needles. 

Ethyl  ether  EtA'.    Liquid  smelling  like 
rhubarb. 

Methyl  derivative 
C,H,(OMe).CH,.CH,.CO,JI.      Hydro  -  methyl  ■ 
naringcnic  &cid.    [102°].    Feathery  crystals  or 
long  white  needles. — A'Ag  :  small  needles,  si. 
Bol.  hot  water.— A'.,Ba  2aq. 

Di-viethyl  ether  of  the  methyl  deriva- 
tive C,H^(0Me).CH„.CH,.C02Me:  [38-^];  (2(55°- 
270°).  Formed  by  methylation  of  j;j-hydro-cou- 
maric  acid  (Eigl,  B.  20,  2.531). 

A  mide  C,H,(OH).CH,.CHj.CONH,,.  Needles. 

o-Oxy  ^i)3-di-phenyl-propionic  acid 
CHPh,.CH(OH).CO,n.  [150°].  Formed  by 
saponifying  its  ether  with  alcoholic  potash. 
Thin  needles,  v.  sol.  alcohol.  Forms  a  com- 
pound [c.  53°]  when  heated  with  dilute  IL,SOj 
at  180°. 

Ethyl  ether  EtA'.  [6G°].  Got  from  di- 
phenyl-acetic  aldehyde-cyanhydrin  by  conver- 
sion by  alcoliolic  hydrochloric  acid  into 
CHPh.,.CH(OH).C(OEt)(NH,Cl)  [135°]  and  de- 
composition  of  this  body  by  water  (Weise,  A, 
248,  43).    Small  plates,  insol.  water. 

Acetyl  derivative  [53°].  Prisms. 

[4:3:1]  Di-oxy-phenyl-propionic  acid 
C,H.,(OH),.Cn,.CH,.CO,,H.  IlydivcaffcTc  acid. 
Formed  by  reducing  calfeic  acid  with  water  and 
sodium-amalgam  (Hlasiwetz,  A.  142,  353).  Tri- 
metric  crystals,  v.  sol.  water.  Its  salts  are 
gummy. 

Methyl  derivative 
[4:3:1]  CsH3(0H)(0Mc)C0,,H.      [90°].  Formed 
by  reducing  ferulic  acid  with  sodium-amalgam 
(Tiemann  a.  Nagai,  D.  11,  050  ;  14,  905).  Minute 
tables,  V.  sol.  alcohol. 

Methyl  derivative 
[4:3:1]  C,tP,(OMe) (OH) CO,,H.    [147°].  Formed 
by  reduction  of  isoferulic  acid  (T.  a.  N.).  Needles. 

Di-viethyl  derivative 
C„H,,(OMe).,.CIl,.CIL.CO„H.    [97°].    Formed  by 
reduction  of  C,H,(OMe)„.CH:CH.CO,H  (T.  a.  N.). 
Slender  needles  (containing  aq). 

Me thylcne  derivati v e 

CHj<^Q^CsHa.C2H^.C0,H.  Fipero-propionic 

acid.  [85°].  Formed  by  reduction  of 
CH,0,:CJl3.CH:CH.C0,H  (Lorenz,  B.  13,  758) 
and  by  oxidising  (;8)-hydropiperic  acid  with 
Na.,CO,  and  KMnO^  (Kegel,  B.  20,  421).  Needles 
(from  iigroin),  si.  sol.  cold  water. — CaA',,  aq. — 
AgA' :  feathery  crystals. 

(4, 2,1) -Di-oxy-phenyl-propionic  acid 
C,H3(UH),.CH,.CH,,.C0,,H.  Formed  by  reducing 
urabelliferone  with  sodium-amalgam  (Hlasiwetz 
a.  Grabowski,  A.  139,  102).  Crystalline,  decom- 
posing at  110^.  Yields  resorciu  when  fused  with 
potash . 

Di-methr/l  derivative 
C,Il3(0Me).,.CH,,.CH.,.C0,H.     [105°].  Formed 
by  reduction  of  the  di-methyl  derivatives  of  (a)- 
and  (;8)-  umbellic  acid  (Will,  B.  10,  2110).  White 
crystals  (from  alcohol). 

oa-Di-oxy-phenyl-propionic  acid 
C,H,(0H).CH,.CH(0H).C0,J1.  Salicyllacticacid. 
Formed  by  reduction  of  o-oxy-phenyl-glycidic 


acid  with  sodium-amalgam  (Pliichl,  B.  18, 1188). 
Syrup.— ZnA',,.  —  CnA',,  (iaq  :  prisms,  v.  sol.  Aq. 

^ja-Di-oxy-phenyl-propionic  acid 
CsH^(OH).CH,.CH(OH).CO,H.  [144°].  Made 
from  the  corresponding  di-amido-  acid  by  the 
diazo-  reaction  (Erlenmeyer  a.  Lipp,  A.  219, 
220).  Hemispherical  groups  of  needles  (contain- 
ing aq)  (from  water  at  0°),  m.  sol.  alcohol. 
Melts  at  140^  after  fusion.  —  CaA'.,  3aq.  — 
CaA'oCaq:  small  crystals. 

Di-oxy-phenyl-propionic  acid 
[4:1]  C„H^(OH).CH(OH).GH,,.CO,H  (?).  [164°]. 
Occurs  in  urine  of  dogs  fed  with  much  tyrosine 
(Blendermann,  H.  (i,  250).    Needles  (containing 
-^aq),  m.  sol.  cold  water. 

a^-Di-oxy-phenyl-propionic  acid 
CHPh(OH).CH(OH).CO,H.  Plieinjl-gh/ceric 
acid.    [144°].    Formed  by  the  action  of  alkalis 
on  C„H,.CH(0H).CHC1.C0,H  (Glaser,  A.  147, 
98  ;  Lipp,  B.  IG,  1287),  and  by  oxidising  cu- 
manic  acid  with  dilute  KMnO,  (Fittig,  B.  21, 
920).    Monoclinic  plates  (from  ether).    At  100'-^ 
it  yields  phenyl-acetic  aldehyde.    Gaseous  HCl 
yields  C„H,.CHC1.CH(0H).C0,H  (Erlenmeyer, 
jun.,  B.  20,  2400). — AgA':  amorphous  pp. 
Di-benzoyl  derivative  [187°]. 
Di-benzoyl  derivative  of  the  methyl 
ether  [114°].    Formed  by  the  action  of  AgOISz 
on  CHPhBr.CHBr.CO.,Me  (Ansehiitz  a.  Kinnicutt, 
B.  12,  538).    Small  monoclinic  crystals. 

Di-benzoyl  derivative  of  the  ethyl 
ether  CHPh(OBz).CH(OBz).CO,Et.  [109°]. 
Isomeride  v.  Atroglycehic  acid. 
Di-oxy-di-phenyl-propionic  acid  0,^11,  ,0^  aq 
i.e.  CH3.C(C„H^0H),.C0,,H.  Made  from  phenol, 
pyruvic  acid,  and  H.^SO,  at  0°  (Bottinger,  B.  10, 
2071).  Amorphous  mass,  carbonising  above 
208°,  V.  sol.  acetone.  Yields  an  amorphous  di- 
acetyl  derivative. 

Tri-oxy-phenyl-propionic  acid.  Tri-ethyl 
derivative  CJI,(OEt).,.C,,H,.CO,H.  ^  [77°]. 
Formed  by  reduction  of  the  tri-ethyl  derivative 
of  (a)-  or  (/3)-  ffisculetic  acid  with  sodium-amal- 
gam (Will,  B.  10,  2111). 

An  isomeric  acid  [85°]  is  got  by  reducing  the 
di-ethyl  derivative  of  daphnetic  acid  (Will  a. 
Jung,'L\  17,  1087). 

Hexa-oxy-di-phenyl-propionic  acid  C|,HnO, 
i.e.  CH,.C(C,,H,(OH),),.CO,H.  [102^].  Formed, 
together  with  amorphous  C|.H,.,0;,  from  pyro- 
gallol,  pyruvic  acid,  and  H..Sb.,  at  0°  (Bottinger, 
B.  10,  2404).  Resinous  mass.  Yields,  when 
heated  with  Ac.,0,  the  compounds  C,3H,„Ac.p, 
[110°]  and  C„H,"Ac,0,  [c.  200^. 

References. — BuoMo-,CnLuRo-,Cni.oRo-NiTKO-, 
and  loDO-,  oxY-ruoi'ioNic  acids. 

2>0XY-DI-PHENYL-PR0PYLAMINE.  M  e  ■ 
tliy  I  derivative  C,i,H|yN0  i.e. 
C„H,(OMe).CH,.CHPh.CH,,NH,.  Formed  from 
the  methyl  derivative  of  a-phenyl-25-coLimaric 
nitrile  by  reduction  with  alcohol  and  sodium 
(Freund  a.  Kcmse,  B.  23,  2804).  Yellow  liquid, 
slightly  volatile  with  steam.— B',,H,PtCl,.  [195°]. 
Aurochloride  [87°].    Golden  plates. 

OXY-DI-PHENYL-PROPYLENE-DIAMINE 
C„H„N,0    i.e.   CH(OH)(CfL.NHPh),,.  [54;]. 
Made  by  the  action  of  aniline  on  epielilorhydrin 
iFauconnier,  C.  R.  107,  250).    Needles  (from 
alcohol).    —    B'HAO^liaq.  [150°].  — 

B'a,PtCls4aq:  yellow  plates. 
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OXY-DI-PIIENYL-PROPYLENE-DIAMINE. 


Acetyl  derivative  C,5H„AcNj,0  aq. 
[100°].  Prisms. 

Nitrosamine  C|,,H„(NO)N„0.  [109°]. 

DI-2>0XY-DI-PHENYL-PR0PYLENE.  Di- 
methyl derivative  CK,.CH:C(C6H,0Me),. 
[101°].  Formed  from  aiiisole,  AlCl,,  and  pro- 
pionyl  chloride (Gattormann,  £.22, lliSO).  Plates. 
Yields  CO(C^HjOMe)2  on  oxidation.  The  homo- 
logous CH3.CH:C(C,H^OEt)2  crystallises  in 
needles  [77°]. 

OXY-PHENYL  ISOPROPYL  KETONE. 
Ethyl  derivative  C,H^(0Et).C0.CHMe2. 
[41°].  Made  from  isobutyryl  chloride,  C^H.OEt, 
and  AICI3  (Gattermann,  B.  23,  1206).  Tables 
(from  ether).  Yields  an  oxim  [111°]  crystallising 
in  needles. 

Oxy-phenyl  propyl  ketone  CiHj.CO.CgH^OH. 
[91°].  (c.  280=').  Formed  from  phenol  and 
butyryl  chloride  (Perkin,  G.  J.  55,  546).  Pearly 

DI  -  OXY  -  PHENYL  -  ISOPEOPYL  -  PYRIM- 

IDINE  CH<gj(5'j^.5J^CMe,(OH).  [198°]. 

Formedfromoxy-isobutyramidinehydrochloride, 
benzoyl-acetic  ether,  and  NaOHAq  (Pinner,  B. 
22,  2626).    Prisms  (from  alcohol  or  benzene). 
OXY  -  TBI  -  PHENYL  -  PROPYL  -  PYRROLE 

C^jH^^NO  i.e.  NPr<Qpj^:^^^'-^ .  [105°].  Formed 

from  CjH^CBziCHBz  and  alcoholic  propylamine 
at  100°  (Japp  a.  Klingemann,  C.  J.  57,  706). 
Monoclinic  prisms  [95°-98°]  or  trimetric  prisms 
[105°];  a:6:c  = -694:1: -765. 

DI  -  0  -  OXY  -  DI  -  PHE  N  YL-PROPYL-.j'-THIO- 
UREA.  Di-methyl  derivative 
C(SPr)(NH.C„Hj.OMe):N.C,H,.OMe.  [58°].  Made 
from  di-anisyl-thio-urea  and  propyl  chloride 
(Foerster,  B.  21,  1864).    Plates,  insol.  water. 

OXY-DI-PHENYL-PYRAZINE.  Tetra- 

hydride  NPh<^^g--^Q^>NPh.  [148°].  Formed 

from  di-phenyl-ethylene-diamine,  chloro-acetio 
acid,  and  NaOAcat  170°  (Bischoff  a.  Nastvogel, 
B.  22,  1783  ;  23,  2026).  CrystaUine.  Insol.  Aq. 
Di-oxy-di-phenyl-pyrazine.      Dihy  dride 

NPh<^^Q^'^Q^^NPh.  Di-phenyl-a^-diacipi- 

jperazine.  [258°].  Got  by  oxidising  the  above 
with  CrOj  and  HOAc,  and  also  by  heating  di- 
phenyl-ethylene-diamine  with  oxalic  acid  at 
200°  (B.  a.  N.).  Plates,  v.  si.  sol.  alcohol  and 
ether.  Nitrous  acid  forms  G,„H,„NA  [290°]. 
Di-oxy-di-plieiiyl-pyrazine.       Dihy  dride 

NPh<[^Qg  ■  QQ^^NPh.  Diphenyl-ay-diacipi- 

perazine.  Di-oxy-di-phenyl-piazine  dihydride. 
[263°].  Made  from  aniline  and  chloro-acetic 
acid  (Hauslorfer,  B.  22,  1797  ;  cf.  Meyer,  B.  10, 
1967;  Abenius,  J.  pr.  [2]  40,  431).  Needles. 
Alcoholic  potash  forms  pheuyl-amido-acetic 
acid  [127°]  on  boiling,  and  in  the  cold  produces 
NHPh.CH,.CO.NPh.CH2.C02H  [130°]. 

Di-oxy-phenyl-pyrazine.  Dihydride 

NPh<^^^--^Q>NH.  [158°].  Made  from  aniline 

and  chloro-acetic  amide  (B.).  Prisms. 

Di-oxy-di-phenyl-pyrazine.  Dihydride 

NPh<^g^-^Q>NPh.  Diphenyl-aS-diacipiper- 

azine.  [152°].  Formed  by  heating  the  mono- 
unilide  of  phenyl-imido-diacetic  acid  with  Ac^O 


at  160°  (Bischoff,  B.  23,  1990).  Needles.  Nitrons 
acid  yields  C,6H|2N.^O.^  [c.  95°]  crystallising  ia 
golden  plates. 

Di-p-oxy-di-phenyl-pyrazine.  Di-methyl 
derivative  of  the  hexahy dride 

C,H,(OMe)N<^^g'-^^^N.C,H,OMe.  [233°]. 

Formed  from  p-anisidine,  ethylene-bromide,  and 
NaOAc  (Bischoff,  B.  22,  1782).  Tables. 

Di-ethyl  derivative  of  the  hexa- 
hy dride.  [223°].  Gives  a  nitroso- derivative 
[c.  80°]. 

Tri-oxy-di-phenyl-pyrazine.  Di-ethyl 
derivative  of  the  tetrahydride 

C,H,(0Et).N<^^^gQ2>N.G,H,.0Et.  [162°]. 

Formed  from  C,fl^(NH.C„HjOEt),  by  heating 
with  chloro-acetic  acid  and  fused  NaOAc  at  150° 
(Bischoff,  B.  23,  2030).    Crystals,  si.  sol.  ether. 

Tetra-oxy-di-phenyl-pyrazine.  Di-ethyl 
derivative  of  the  di hy dride 

C,H,(OEt).N<^g^;^^^>N.C,H,OEt.  [265°]. 

Formed  by  heating  p-ethoxy-phenyl-amido- 
acetic  acid  at  260°  (B.  a.  N.).  Needles. 

OXY-PHENYL-PYRAZOLE  C9H,(0H)N,. 
[153°].  Got  from  bromo-oxy-phenyl-pyrazole  by 
reduction  with  sodium-amalgam  (Fischer  a. 
Knoevenagel,  yl.  239,  201).  Needles.  Sol.  cone. 
HClAq  and  alkalis.    The  Na  salt  forms  needles. 

Oxy-phenyl-pyrazole  tetrahydride  CgHi^N^O 

i.e.  ^P^<^^'culoB.)  ^  ^o™^*^ 
action  of  phenyl-hydrazine  on  epichlorhydrin  in 
ethereal  solution  at  15°  (Gerhard,  B.  24,  352). 
Pearly  prisms  (from  ether),  v.  sol.  warm  water. 
Yields  aniline  and  phenyl-pyrazole  on  boiling 
with  phenyl-hydrazine  hydrochloride  in  benzene 
solution.  Forms  an  acetyl  derivative.— Sal  t : 
B'jHjPtCls  2aq.    [156°].    Yellowish-red  prisms, 

Oxy-di-phenyl-pyrazole  NPh<;^Q^!^^.  Di- 

phemjlpyrazolone.  [251°].  Formed  by  heating 
cinnamoyl -phenyl -hydrazine  (Knorr,  B.  20, 
1108).  Needles  (from  alcohol),  exhibiting  green 
fluorescence. 

Oxy-di-phenyl-pyrazole  NPh<^QQ'^g^. 

[137°].  Formed  from  benzoyl-acetic  ether  and 
phenyl-hydrazine  (Knorr  a.  Klotz,  B.  20,  2546). 
Yields,  with  nitrous  acid,  the  red  compound 

NPh<:^^Q-^.^Qjj  [200°].    Diazobenzene  chlor- 

ide  forms'  C.HPhjN.O^N^Ph)  [171°].  Phenyl- 
hydrazine  converts  it  into  di-oxy-tetra-phenyl- 
dipyrazyl  melting  above  300°.  —  B'HCl.  — 
B'H.SO,.    Powder.    Decomposes  at  237°. 

N  'CH 

Oxy-di-phenyl-pyrazole  NPh<^(^Q"(^jjpjj- 

[196°].  Formed  from  o-phenyl-glyoxylic  acid 
and  phenyl-hydrazine  (Wislicenus,  B.  20,  2932). 
Plates  (from  EtOH),  sol.  alkalis,  si.  sol.  ether. 

Di  -  oxy  -  phenyl  -  metapyrazole  CgHaNjOj 
probably  C,H,.CH  —  N.>. 


C(OH):N 


G(OH).    [182°].  Ob- 


tained by  boiling  phenyl-uramido-aceto-nitrile 
C6H,.CH(CN).NH.C0.NH2  (from  benzaldehyde- 
cyanhydrin  and  urea)  with  dilute  HCl.  Colour- 
less dimetrio  plates.  Dissolves  readily  in  alkalis 
(Pinner  a.  Lifschiitz,  B.  20,  2355). 


OXY-rilENYL-QUlNAZOLINE  CAEBOXYLIC  ACID, 
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OXY-PHENYL-PYRAZOLE  CARBOXYLIC 

ACID  C,„H„N,03  i.e.  NPh<^Q;gJJ^^^^).  [263°]. 

Formed  by  the  action  of  HCl  or  NaOH  on  the 
phenyl-hydrazide  of  oxalacetic  ether  (Buchner, 

B.  22,  2931).  Colourless  needles,  v.  si.  sol.  cold 
water.    FeCl^  colours  its  solution  dark  blue. 

Ethyl  ether  [182°].  Formed  by  heating 
the  above  phenyl-hydrazide  by  itself  (Wislicenus, 
A.  246,  306). 

OXYPHENYL  PYRIDINE  C,|H,,NO.  Formed 
by  heating  aniline  chelidonate  (Lerch,  M.  5, 
407).  Crystallises  from  water  in  needles  (con- 
taining aq). 

Oxy-di-phenyl-pyridiae  C,,H,jNO  i.e. 
NH<^^pj):^j|>CO.  [267°].  Formed  by  heat- 
ing dehydro-benzoyl-acetic  acid  with  alcoholic 
NHj  at  160°  (Feist,  B.  23,  3736).  Plates. 

DI-OXY-PHENYL-PYRIDINE  CARBOXYLIC 
ACID  C,H(OH),NPh.CO,H.  Made  by  boiling  a 
solution  of  comenic  acid  with  aniline  (Mennel, 
J.pr.  [2]  32,  177).  Tetrahedra  (containing  aq), 
m.  sol.  water.    Coloured  violet  by  FeCl^. 

OXY-PHENYL-PYRIMIDINE  C,„H,N  0  i.e. 
CPh^^.~Qj^^^^CH.   [199°].  Made  by  heating 

its  carboxylic  acid  (Pinner,  B.  22,  2616).  Small 
prisms,  si.  sol.  hot  Aq,  v.  sol.  alkalis  and  acids. 

Oxy-di-phenyl-pyrimidine  C,^H,.N.O  i.e. 
CPh<^^~Q^'j^CH.    [284°].    Formed  from 

benzamidine  hydrochloride,  benzoyl-acetic  ether, 
alcohol,  and  dilute  (10  p.c.)  NaOH  (Pinner,  B. 
22,  1626).  Formed  also  by  heating  amido-di- 
phenyl  -  pyrimidine  with  HClAq  at  180° 
(Schwarzo,  J.iw.  [2]  42,  15).  Needles,  v.  si.  sol. 
hot  alcohol. 

Oxy-tri-phenyl-pyrimidine  C,,,,H,,N.,0.  [340°]- 
Formed  by  heating  the  corresponding  amido- 
compound  with  HClAq  at  170°  (Wache,  /.  pr. 
[2J  39,  255).  Needles. 

Di-oxy-di-phenyl-pyrimidine.  Ethyl  de- 
rivative C„H,(OEt).C^^:^|'Qjj^^CH.  [274°]. 

Formed  from|)-ethosy-benzamidine  and  benzoyl- 
acetic  ether  (Pinner,  B.  23,  2955). 

OXY-PHENYL-PYRIMIDINE  CARBOXYLIC 

ACID  CPh<^:^<^5^^J^]^CH.    [2  47°].  Formed 

from  benzamidine  hydrochloride,  oxalacetic 
ether,  and  dilute  (10  p.c.)  NaOH  (Pinner,  B.  22, 
1028,  2610).  Granules,  si.  sol.  water. — BaA".— 
CaA'j.  Prisms. — Amide  :  prisms,  si.  sol.  water. 
—Benzamididc  C,,H,,N.,0,.  [263^. 

Oxy-di-phinyl-pyrimidine    carboxylic  acid 

CPh<J5:^[(^^jj^^C.C0^.     [236°].    Made  by 

oxidising  oxy-di-phenyl-methyl-pyriniidine  with 
KMnO,  (E.  von  Meyer,  J.  pr.  [2]  40.  .303). 
Yellowish  prisms  (from  alcohol).  Yields  oxy- 
di-phenyl-pyriniidine  [284°]  on  heating. 

Di-oxy-phenyl-pyrimidine  carboxylic  acid. 
Ethyl  derivative 

C,  H.(0Et).C<5J^^jSHf^>CH.  [246°].  Made 

from  p-ethosy  benzamidine  and  oxalacetic  ether 
(Pinner,  B.  23,  2956).     Needles,  s!.  sol.  hot 
alcohol.— Salt  C-H.(OEt)CN,.II.A'.  [280'], 
Vol.  IH. 


OXY  TRI  PHENYL-PYRROLE  C.^,H,,NO  i.e. 

NH<^^pj^;^y^2.    Mol.  w.  311.  [221°].  Formed 

by  boiling  CgH^.CBztCHBz  for  a  long  time  with 
alcoholic  ammonia  (.Japp  a.  Klingemann,  B.  22, 
2SS4;  C.  J.  57,  682).  Triclinic crystals ;  a:b:c  = 
•779:1: -512  ;  a  =  78°  50';  /3  =  73°23';  7  =  87°  32' 
(Tutton,  C.  J.  67,  720).    SI.  sol.  hot  alcohol. 

Dihydride  NH<^g--g2^2.  [201°]. 

Formed  by  reduction  with  sodium  and  amyl 
alcohol.   Ac.,0  at  180°  yields  an  acetyl  dcriva- 

tive  NAc<CO--?Pb^  [105°]. 

o-Oxy-tri-phenyl-pyrrole 
C„H.(OH).N<^p[^:^^    [176°].    Made  by  heat- 
ing its  carboxylic  acid  with  lime  (Paal  a. Braikoff, 

B.  22,  3094).  Yellowish  needles,  v.  sol.  alkalis. 
Oxy-tetra-phenyl-pyrrole 

C,  ,H,,NO  i.e.  NH<|:;p,^;^pJ^^-.  [207°].  Formed 

by  heating  CPhBz:CPhBz  with  alcoholic  NH,  at 
200°  (Klingemann  a.  Laycock,  C,  J.  59,  144  ;  B. 
24,  513).    Pale-yellow  plates. 

Dihydride  NH<^gpj;^J.^j^.  [237°], 

Oxy-tetra-phenyl-pyrrole  C,„H,,NO.  [182°]. 
Formed  from  CPhBz:CHBz  and'  alcoholic  NH,  at 
200°.  Yellow  prisms.  Changed  into  the  iso- 
meride  [207°]  by  heating  to  310°. 

o-OXY-TRI-PHENYL-PYRROLE  CARBOXY- 
LIC ACID  C,H,(OH).N<^J^{^';g^'^»".  [245"]. 

Made  from  its  ethyl  ether  [159°]  which  is  got 
by  the  action  of  o-amido-phenol  on  phenac.yl- 
benzoyl-acetic  ether  (Paal  a.  Braikotf,  22, 
3093).   Nodular  groups  of  needles,  v.  sol.  ether. 
OXY-PHENYL-aUINAZOLINE. 

Dihydride  C,B.^<^^-^q^ .  [143°].  Formed 

from  phenyl-o-oxy-tolyl-urea  and  HCl  (Sodor- 
baum  a.  Widman,  B.  22,  1670).  Needles, 
Oxy-pbenyl-quinazoline 


[234°].    S.    (alcohol)  2. 


p„  /C(OH):N 
^""'\N^=CPh  • 
Formed  by  heating  benzoyl-o-amido-benzamide 
(Kiirner,  J.pr.  [2]  36, 157).  Needles,  insol.  water. 
— B'.,H.PtCl,:  brick-red  nesdles. 

Oxy-phenyl-quinazoline  ^oUi\j^-^cil 
[139°].    Formed  by  oxidation  of  phenyl-quin- 
azoline  dihydride  with  KMnO^  (Paal  a.  Busch, 
B.  22,  269i).    Plates,  v.  sol.  benzene.  With 

hydrazine  N^H^  it  forms  C^,H,<;|^^^^^^-^'^j|^'^ 

[204°].  — B'HCl.  [214°].  — Plat  inochloride 
[above  300°].    Yellow  needles. 

Di-oxy  -  phenyl  -  quinazoline.  Dihydride 
CH„.CH,.C.N-==^CPh     „„ooi     -n-        1  t 
CO".Cn:C.C(OH):N     '    [-^2°].    Formed  from 

di-oxy-tcrephthalic  ether,  dihydride,  and  benz- 
amidine (Pinner,  B.  22,  2623).  Slender  needles, 
sol.  alkalis,  si.  sol.  alcohol. 

OXY-PHENYL-QUINAZOLINE  CARBOXY- 

Lie  ACID  C,H<J=J;H  cO,H  '  [^20°], 
Made  by  oxidising  osy-p-tolyl-quinazoline  (Paal 
a.  Busch,  B.  22,  2683).    White  crystals. 

3  G 


754 


OXY-PIIENYI^QUIXOLINE. 


(a)  -  OXY  -  [Py.  1)  -  PHENYL  -  QT7IN0LINE 

C„H„NO  i.e.  C,H,<^,<2^5£^§H  '  -P'"^""^" 
2iiinoUne.  [243°].  Formed  by  diazotising  (a)- 
anudo-(P;/.  l)-phenyl-quinoline  [150°],  and  boil- 
ing the  dilute  H.^SOj  solution  (KoBnigs  a.  Nef,  B. 
20,  C29).  Colourless  flat  needles  or  plates. 
Volatilises  undecomposed.  V.  sol.  alcohol  and 
chloroform,  si.  sol.  benzene,  nearly  insol.  ether. 
By  CrO.,  and  H.SOj  it  is  oxidised  to  cinchonic 
acid.  The  hydrochloride  forms  glistening 
plates,  the  sulphate  yellow  tables ;  both  are 
V.  sol.  hot  water,  si.  sol.  cold.  The  platino- 
chloride  forms  hair-fine  yellow  needles,  v.  sol. 
cone.  HCl.  The  K  and  Na  salts  are  colourless 
glistening  plates,  which  dissolve  in  water  with  a 
yellow  colour. 

{0)-Oxy-{Pi/.  l)-phenyl-quinoline  Ci^H,|NO 


C(C,HjOH):CH 


:CH- 


Pherwl-quinoline. 

[235°].  Formed  by  diazotising  the  corresiDond- 
ing- amido-  compound  [198°]  and  boiling  the 
dilute  H,SO<  solution  (Koenigs  a.  Nef,  B.  20, 
(530).  Colourless  granular  crystal.  SI.  sol.  al- 
cohol, nearly  insol.  ether.  Volatilises  undecom- 
posed. Dissolves  with  a  yellow  colour  in  alkalis 
and  acids.  By  CrO.,  and  H0SO4  it  is  oxidised  to 
cinchonic  acid.  KOH  fusion  yields  di-oxy- 
phenyl  -  quinoline  [305°].  The  sulphate 
crystallises  in  glistening  yellow  needles,  the 
hydrochloride  in  yellow  tables  ;  both  are  m. 
sol.  cold  water. 

o-Oxy-(P;/.  3)-phenyl-quinoline 

CA<;™-^|^  jj^  Qjj  .    [115°].  Got  by  heating 

its  {Py.  l)-carboxyUc  acid  [23S°]  (Doebner,  A. 
249,  101).  Light-yellow  needles  (from  alcohol), 
sol.  alkalis  and  acids.— B',H„PtCl,.—B'C^H3N30,. 
[184°].    Yellow  needles.  ' 

m-Oxy-{Py.  3)-phenyl-quinoline 

C,H,<^^:g^^^^Qjj  .    [150°].    Formed  by  the 

action  of  nitrous  acid  upon  m-amido-phenyl- 
quinoline  (Miller  a.  Kinkelin,  B.  18, 1908).  Long 
needles,  v.  sol.  alcohol  and  ether. 
^-Oxy-(P;/.  3)-phenyl-quinoline 

C,H.<;^^;^^  H  OH-  Formed  from 

the  amido-  compounds  (Weidel,  M.  8,  127). 
Monoclinic  needles,  insol.  water,  v.  sol.  hot 
benzene.  Yields  quinoline  carboxylic  acid 
[157°]  on  oxidation.  Yields  a  crystalline  tetra- 
hydride  on  reduction.— B'HCl  2aq.—B',,H,PtCl^. 

Acetyl  derivative  [123°].  Plates." 

(Py.  1,  4)-Oxy-phenyl-quinoline 

CA<^^_£5^^pj^.    [254°].  Formed,  by  heating 

to  250°,  from  the  phenyl-jS-amido-cinnamic  ether 
NPhH.CPh:CH.CO,Et,gotby  the  action  of  aniline 
on  benzoyl-acetic  ether  (Conrad  a.  Limpach,  B. 
21,  521 ;  Knorr,  A.  245,  3'/ 7).  Got  also  by  heat- 
ing its  carboxylic  acid  (Just,  B.  19,  1462). 
Plates,  V.  si.  sol.  water,  insol.  ether. — B'HCl. 
[230°].  Needles  (from  alcohol). -B'HCUaq  (J.). 
(B.  2)-0xy-(P?/.  3)-phenyl-quinoline.  "  Me- 

Got  by  heating  its  carboxylic  acid  [237°]  (Doeb- 
ner, A.  249,  106).  Plates  (from  dilute  alcohol).— 
B'HCl:  needles,  sol.  hot  water.— B'^H.,PtCL.— 
Picrate  [205°]. 


(B.  4)-0xy-(P«/.  3)-phenyl-quinoline.  Me- 

,7    7  .     ,.         CH:CH  C.CHCH 

thyl  derivative  CH:C(OMe).C.  N  :CPh- 
Formed  by  heating  its  carboxylic  acid  [216°] 
(D.).    Oil.— B'2H,PtCls2aq  :  orange  needles. 

Di-oxy-phenyl-quinoline  C,5H,,N0^  i.e. 
CA<C(C££H)^:CH^^,^_     [305°].  Formed 

by  potash-fusion  from  (i3)-oxy-(P?/.  l)-phenyl 
quinoline  [235°]  ;  the  yield  being  75  p.c.  (Koenigs 
a.  Nef,  B.  20,  632).  Needles,  v.  sol.  alcohol. 
Has  no  basic  properties.  An  isomeride,  solid  at 
315°,  appears  to  be  formed  from  (a)-oxy-(P;/.  1)- 
phenyl-quinoline  by  potash-fusion. 

Di-oxy-phenyl-quinoline.  [114°].  Formed 
in  small  quantity  when  |j-amido-(P(/.  3)-phenyl- 
quiuoline  is  acted  upon  by  nitrous  acid  (Weidel, 
M.  8,  127).  Prisms,  insol.  water.  Keduced  by 
zinc-dust  to  {Py.  3)-phenyl-quinoline. 

Di-oxy-phenyl-quinoline 
C(OH):CH.C  .  CH:CH 
CH  =  CH.C—  N  :C(C„H,OH)' 
from  (B.  2)-oxy-23-amido-(P7/.  3)-phenyl-quinol- 
ine  by  the  diazo-  reaction  (Weidel  a.  Goorgievitch, 
M.  9, 138).  Pale-yellow  mass  of  hair-like  needles, 
si.  sol.  hot  water.  Yields  {Py.  3)-phenyl-quinoi- 
ine  when  distilled  with  zinc-dust. 

Di-oxy-(P?/.  l)-pheDyl-quinoline,  Methyl 
derivative  9(0H)^H.C.C(C„H,0H):CH 


[247°].  Formed 


CH:CH  C.N^ 


=CH- 


Isobenzylidene- 


[188°].  Got  by  boiling  the  diazo-  compound  of 
wt-amido-(P7/.  l)-phenyl-(B.  2)-methoxy-quinol- 
ine  with  dilute  H.SO^  (Miller  a.  Kinkehn,  B.  20, 
1922).  Plates,  "its  solution  in  dilute  H.^SO, 
gives  with  chlorine-water,  a  little  NaOH,  and 
ammonia,  a  dark-green  colour. 

Tetrahydride  [111°].  Tablets.  Gives  a 
deep-green  with  FeCl^  and  HCL— B'HCl :  plates. 

{Py.  4)-0XY.{Py:  2)-PHENYL-IS0aUIN0L- 
CH'CPii 

INE  C,,H„ON    i.e.    C.B./     '  \  or 
\CO.NH 

/CH  :CPh 

c.h/        I  . 

\C(OH):N 

phthalimidine.  [197°].  Formed  by  the  action 
of  ammonia  on  deoxybenzoin  o-carboxylic  acid 
CH,Bz.C„H4.C0,H.  Prepared  by  heating  crude 
isobenzylidene-phthalide  (15  g.)  with  alcoholic 
NH3  (30  c.c.)  at  100°  for  8-10  hours  (Gabriel,  B. 
18,  2449,  3470  ;  19,  830).  Triclinic  crystals, 
a:b:c  =  -8608  : 1 :  ?,  a  =  88°  28',  yS  =  111°  24', 
7  =  74°  47'.  SI.  sol.  cold  alcohol.  By  heating 
with  POCl,  or  PCI3  it  is  converted  into  {Py.  4)- 
chloro-(P?/.  2) -phenyl -isoquinoline  ;  PCl^  yields 
{Py.  l,4)-di-chloro-(Pj/.  2)-phenyl-quinoline. 
Nitrous  acid  converts  it  into  {Py.  l)-nitro- 
{Py.  4)-oxy-(P2/.  2)-phenyl-isoquinoline. 

E  thyl  ether  C,,'H.,„'N{OEt).  [46°].  Formed 
by  heating  chloro-phenyl-isoquinoline  with  al- 
coholic sodium  ethylate  (Gabriel,  B.  19,  885). 
Flat  colourless  needles  ;  v.  sol.  ordinary  solvents; 
weak  base. — B'.,H,,CLPtCl4 :  reddish  pp. 

Di-oxy-phenyl-iso-quinoline 


Formed  from  nitro- 


CH/C(OxI):CPh  o 

benzylidene-phthalide,  P,  and  HI  (Gabriel,  B. 
18,  3471 ;  20,  2866).  Crystals,  si.  sol.  boihng  Aq. 

Methyl  ethers.  Two  isomeric  methyl 
ethers  [237°]  and  [121°]  may  be  prepared.  Both 
are  crystalline. 
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[216°].  Formed 


Befcrence.  —  CiiLORo-oxY-pnEN-vL-isoQuiNOL- 

INE. 

(Ft/.  1,    3,  2)-0XY-PHENYL-QUIN0LINE 

CARBOXYLIC     ACID  C,H,<^(2i£-^'p^^*^'^l 

[232'].  Made  from  its  ethyl  ether  [2G2°j  which 
is  formed  by  heating  NPh:CPh.CH(CO..Et).,  to 
150°,  alcohol  being  split  off  (Just,  B.  18,  2(j32  ; 
I'J,  14(;2).  Crystals  (containing  aq),  v.  si.  sol. 
hot  water. — AgA' :  si.  sol.  water. 

o-0xy-(7J//.  3,  l)-phenyl-quiiioIine  carboxylic 

acidC,.H,<g^Qi^^):gg^g  [238'].  Made 

from  salicylic  aldehyde,  aniline,  and  pyruvic  acid 
(Doebner,  A.  249,  98).  Needles,  v.  sol.  alcohol. 
— AgA'. — H^A'jH^PtClg :  golden-yellow  needles. 

{B.  2;  Pij.  3,  l)-Oxy-phenyl-quinoline  carb- 
oxylic acid.    Methi/l  derivative 
C(OMe):CH.C.C(CO.,H):CH  ^7      7      •  • 

CH:CH  .0—— N:CPh-  Phenyl-qumic 

acid.  [237°].  Formed  by  heating  together 
equimolecular  quantities  of  ^3-amido-anisole, 
benzoic  aldehyde,  and  pyruvic  acid  in  an  alco- 
holic solution  (Doebner,  A.  249,  105).  Needles, 
insol.  water. — AgA'. — H^'jH^PtClB :  orange-red 
crystals. 

(B.i;  Pij.  3,  l)-Oxy.phenyl-quinoIine  carb- 
oxylic acid.    MetJiyl  derivative 

CH:CH  C.C(CO.>H):CH 

CH:C(OMe).G  N:CPh' 

in  like  manner  from  [2:l]C^H,(NH,,).0Me,  benz- 
oic aldehyde,  and  pyruvic  acid  (D.).  Yellow 
needles.— PbA'.,aq.— AgA'.— H„A'.,H„PtCl6. 

DI-OXY-DI-PHENYL-QUIN OXALINE.  D i  - 
CH:C(OEt).C.N.CPh 
CH:C(OEt).C.N.CPh' 
[103°].  Formed  by  the  action  of  benzil  and 
NaOAc  on  an  alcoholic  solution  of  the  di-ethyl 
ether  of  (a)-di-amido-hydroquinone  (Nietzki  a. 
Kechberg,  B.  23,  1212).    Yellow  needles. 

Di-oxy-di-phenyl-quinoxaline.  Dihydride. 
Di-mct  liyl  derivative 
„  „ /N.CH.C„H,OMe 

C^H.,<^j;j  c  jj  oMe'  ''''^'>W^i''>-saldenyai7ie. 
[129°].  Formed  from  anisic  aldehyde  and 
phenylene-o-diamine  (Kiigheimer  a.  Ladenburg, 

B.  11,  iLiGO).    Needles  (from  alcohol). 
a-OXY-PHENYL-STJCCINIC  ACID 

C,  H,.C(OH).CO.,H.CH„.CO  ,H.  Phcnyl-maUc 
acid.  [183'"].  S.  1-59  at  i5°.  Formed  by  heat- 
ing a-bromo-phenyl-succinic  acid  with  hot  water 
(Alexander,  A.  258,  7G).  Needles  (from  chloro- 
form). Yields,  on  heating,  phenyl-maleic  an- 
hydride [119°],  phenyl-fumaric  acid  [161°],  and 
a  sublimate  [106°]  probably  atropic  acid. 

jS-Oxy-phenyl-succinic  acid 
C,H..CH(CO..H).CH(OH).CO.,H.  [150°-100°]. 
S.  37-35  at  15°.  Got  from  C,"H,CH(CHO).CO,,Et, 
potassium  cyanide,  and  HCl  (A.).  Crystallina 
powder,  V.  sol.  water.  Yields  phenyl-maleic  an- 
hydride when  heated  to  160°. 

Di-oxy-di-phenyl  succinic  acid 
CO.,H.CPh(OH).CPh(OH).CO.,H.  The  nitrilc  of 
this  acid  CPh(OH)Cy.CPh(OH)Cy  [132°]  is 
formed  by  union  of  benzil  with  HCy  (Zinin,  A. 
34,  189  ;  Jacoby,  B.  19,  1519).  It  is  converted 
in  the  cold  by  HOAo  saturated  with  HBr  into 
the  amide  C„H„N.,Oj  [150°-230°]  (Burton,  L\  16, 
2232). 

DI-OXY-DI-PHENYl  SULPHIDE 
S(C„Hi.0H)2.     [151-5°].    Formed  from   '  thio- 


ethyl  derivative 


aniline '  by  the  diazo-  reaction  (Krafft,  B.  7, 
1165  ;  22,  821),  and  also  by  tlio  action  of  8C1,, 
on  phenol  in  presence  of  CS.j  (Tassinari,  G.  17] 
83).    Silvery  plates,  si.  sol.  cold  water. 

Di-acctyl  derivative  [93°]. 

An  isomeride  [129°]  may  be  obtained  from 
S(C,H,Br.OH).,  [176°]  by  reduction  with  zinc- 
dust  (T.). 

Reference. — Di-bromo-di-oxt-di-i>henyl  sul- 

PUIDE. 

Di-jj-oxy-di-phenyl  disulphide 
S^(C„H,.OH).^.    [151°].    Formed  by  oxidising 
oxy-phenyl  mercaptan  (thio-hydroquinone)  with 
dilute  FeCl,  (Leuckart,  J.  pr.   ['2]   41,  196). 
Yellow  needles,  v.  e.  sol.  alcohol. 

Di-acctyl  derivative  [89°].  Plates. 

Di-o-oxy-di-phenyl  di5ulphid> 
S,,(C^H,OH),_>.  Formed  by  heating  sodium  phenate 
(2  raols.)  with  sulphur  (1  at.)  at  190°  (Haitinger, 
M.  4,  165).  Thick  oil.  Yields  o-oxy-phenyi 
mercaptan  on  reduction.  —  NaHA"6aq.  — 
KHA"5aq. — PbA"  :  yellow  pp. 

Di-incthyl  derivative  Meji.".  [119° cor.]. 
Yields  anisole  o-sulphonic  acid  on  oxidation. 

DI-OXY-DI-PHENYL  SULPHONE 
SO,(C„H,.OH),.  [239°].  S.G.  i^- 1-366.  Formed 
by  heating  phenol  (2  pts.)  with  fuming  H.,SOj(l 
pt.)  at  190°  (Glutz,  A.  147,  52  ;  Annaheimj  J.  pr. 
[2]  1,  14  ;  2,  385  ;  B.  8,  1059  ;  11,  1668 ;  A.  172, 
28).  Trimetric  crystals;  a:6:c  =  l-283:l:0-534. 
V.  sol.  hot  water  and  alcohol.— K.A".  Sol. 
alcohol  (Guareschi,  G.  8,  246).— NH^HA".— 
NaHA"  aq.— AgH  A".— Ag  A". 

Di-acetyl  derivative.    Needles  (Glutz). 

Di-methyl  ether  Me,_A".  [130°]. 

Di-ethyl  ether.    [159°].  Laminas. 

Di-isoamyl  ether.    [98°].  Plates. 

Di-oxy-di-plienyl  sulphone  SO,(C^PI,OH),. 
[187°].  Got  from  its  acetyl  derivative  which  is 
made  by  oxidation  of  C„H,(OAc)(SH)  [l:-2  or  3] 
(Tassinari,  C.  C.  1888,  1354).  Crystalline,  si. 
sol.  water. 

Beferenccs.—'Di-Ttnouo-,  Di-bromo-di-nitro-, 
Di-CHLORO-,  Tetra-iodo-,  Di-iodo-di-nitro-,  and 

Dr-NITRO-,  DI-OXY-DI-PHENYL-SCLPnONE. 

OXY-PHENYL  SULPHONIC  ACID  v.  Phenol 

SUH'IIONIC  ACID. 

Oxy-diphenyl  sulphonic  acid 

C,,H,(OH).SOaH.  Made,  together  with  the  di- 
sulphonic  acid,  by  heating  oxydiphenyl  (1  pt.) 
with  H,SOj  (3  pts.)  (Latschinoff,  /.  R.  5,  54).— 
KA'  aq  :  plates,  si.  sol.  water. — BaA'.^  aq.— 
CaA'„3aq. — K.CuA'^  6aq  :  green  laminae. 

Oxy-diphenyl  disulphonic  acid 
C,,H,(OH)(SO;,H),.  Made  as  above.— K.,A"  l^aq. 

Di-oxy-dipbenyl  disulphonic  acid 
[4:2:1] C,H3(OH)(SO,,H).C6H3(SO,H)(OH)  [1:2:4]. 
Made  from  benzidine  disulphonic  acid  by  the 
diazo- reaction  (Limpricht,  A.  261,  334).  Crystal- 
line mass.  The  K  salt  forms  lamime,  v.  e.  sol. 
water. — BaA"2aq. — PbA"4aq  :  rhombohedra. 

Di-p-oxy-diphenyl  disulphonic  acid 
C|.,H,(OH)..(SO,,H)i.    Got  by  warming  di-oxy-di- 
phenyl  with  fuming  H  SOj  (Doebner,  B.  9,  loO). 
Probably  identical  with  the  preceding  acid. — 
K^A" :  prisms,  si.  sol.  cold  water. 

Di-j)-oxy-diphenyl  trisulphonic  acid 
C,,H,(0H),(S0,H)3.    Formed,  together  with  the 
tetra-sulphonic  acid,  from  benzidine  by  diazotis- 
ing  and  warming  with  cone.  H.,SO ,  (Gricss,  /.  1866, 
46-2).  —  Pb3C,,H,S30,2  2mi.-rb,C,  .H,S,0,.,2PbO. 

3  c  2 
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Di-p-oxy-diphenyl  tetrasulphonic  acid 

C,,Hj(0H),(S03H),.  Made  as  above.— Ba^'^Saq: 
prisms.  — PbaC|„H,.S,0|, :  amorphous  pp. 

a-OXY-PHEN  YL  -  SULPHONO  -  ISOBUTYRIC 
ACID  C,H..SO...CH,.CMe(OH).CO,H.  [121°]. 
Made  by  oxidising  CH,(SPh).CMe(OH).CO„H 
with  KMnOj  in  the  cold  (Delisle,  A.  260,  259). 
Prisms  (from  ether). — KA'  2aq  :  needles. — BaA'j. 
— CaA'.,  aq:  groups  of  needles. 

OXY-PHENYL  SULPHURIC  ACID 
C„H,(OH).O.SO,.OH.  The  K  salts  of  the  o-,  m-, 
andjj-  compounds  are  formed  by  the  action  of 
KjS^O,  on  potassium-pyrocatechin,  resorcin,  and 
hydroquinone  respectively  (Baumann,  B.  11, 
1913).  They  are  crystalline,  sol.  water,  and 
unstable.  Potassium-pyrogallol  yields,  in  like 
manner,  CuHj(OH).^SO^Kcrystallising  in  needles. 

OXY-PHENYL-THIAZOLE  cn'oPh^^^^* 
[204°].  Formed  from  bromo-aoetophenone  by 
the  action  of  xanthamide  (Hubacher,  A.  259, 
249),  or  by  successive  treatment  with  barium 
sulphocyanide  and  dilute  HCl  (Arapides,  A.  249, 
14;  c/. '  Dyckerhoff,  C.  /.  32,  327).  Needles, 
insol.  water,  sol.  cold  NaOHAq.  Converted  by 
PCI5  into  chloro-oxy-phenyl-thiazole  [206°]  and 
another  body  [98°]  (Schatzmann,  A.  261,  18). 

Sodium  and  EtI  yield  cH-CPh/"^^'  ^71°]. 
which  on  heating  with  HCl  at  220°  gives  NEtH,. 
Di-ea;o  -  0  -  oxy  -  phenyl  -  thiazole  dihydride. 

Methyl  derivative  ^N.C,H,OMe. 

[116°].  Formed  by  the  action  of  boiling  alco- 
holic chloro-acetic  acid  on  the  product  of  the 
action  of  CS,  on  the  substance  formed  from 
ethylene  bromide  and  di-anisyl-thio-urea  (Foer- 
Bter,  B.  21, 1867.    Plates,  v.  e.  sol.  alcohol. 

^-OXY-PHENYL-THIOCARBIMIDE.  ^ce- 
tyl  derivative  C„B.,(Okc).'^CQ.  [36°].  Made 
by  heating  di-p-oxy-di-phenyl-urea  with  Ac.O 
(Kalckhoff,  B.  16,  1831).  Plates,  sol.  alcohol.  ' 

Methyl  derivative  C,H^(OMe).NCS. 
(265°).  Formed  from  anisidine  and  CS^  (Hof- 
inann,  B.  20,  1796  ;  cf.  Salkowski,  B.  7,  1012). 

Isomeride  ;  Oxy-methenyl-amido-piienyl- 

MEllCAPTAN. 

Di-oxy-phenyl-thiocarbimide.  Di-methyl 
derivative  C,.H3(0Me).,.NCS.  Formed  by  heat- 
ing CS(NH.C,H,(0Me).,)2  with  cone.  HClAq 
(Bechhold,  B.  22,  2381).  Occurs  in  three  crys- 
talline forms  [57°],  [120°],  and  [155°].  Sol. 
aniline  and  H  SO^. 

DI-o-OXY-DI  -  PHENYL  -  THIOHYD  ANTOIN. 
Di-methyl  derivative  C,,H|„N,S03  i.e. 
CA(OMe).N:g.Ng,H^Me)^_    ^^^^o'^  ^^^^^ 

from  di-anisyl-thio-urea  and  fused  chloro-acetic 
acid  (Foerster,  B.  21,  1867).  Needles. 

iz-OXY-PHENYL-THIO-UREA  C.HgN.SO  i.e. 
C,H3NH.CS.NH(0H).  [108°].  Formed  from 
phenyl-thiocarbimide  and  aqueous  hydroxyl- 
amine  (Schiff ;  E.  Fischer,  B.  22,  1935;  Tie- 
mann,  B.  22,  1939  ;  Von  der  Kali,  A.  263,  260  ; 
Voltmer,  B.  24,  378).  White  plates,  insol.  water, 
si.  sol.  ether,  v.  sol.  alcohol.  Fehling's  sohition 
ppts.  Cu.,S.  Dilute  acids  and  alkalis  decompose 
it,  yielding  phenyl  cyanamide. 

Methyl  derivative  NHPh.CS.NH.OMe. 
[116°].  Formed  from  phen^'l-thiocarbimide  and 
methyl-hydroxylamine. 


Ethyl  derivative.  [103°].  Prisms.  De- 
composed, by  boiling  its  alcoholic  solution,  into 
phenyl  cyanamide,  alcohol,  and  S. 

Benzyl  derivative.    [115°].  Prisms. 

o-Oxy-phenyl-thio-urea 
C,H,(OH).NH.CS.NH.,.    [161°].    Made  from  0- 
amido-phenol  hydrochloride  and  potassium  sul- 
phocyanide (Bendix,  B.  11,  2263).  Needles,  sol. 
hot  water.— B',BFtCl„. 

Methyl  derivative 
C,H,(OMe).NH.CS.NH,.    [152°].  Needles  (from 
alcohol)  (Miihlhauser,  B.  13,923). 

Ethyl  derivative.  [110^].  Tablets,  sol. 
alkalis  (Berlinerblau,  J.pr.  [2]  30,  106). 

p-Oxy-phenyl-thio-urea 
[4:1]C,H,(0H).NH.CS.NH.,.  [214°].  Got  by 
evaporating  to  dryness,  on  the  water-bath,  a  so- 
lution of  potassium  sulphocyanide  and  p-amido- 
phenol  hydrochloride  (Kalckhoff,  B.  16,  375). 
Tables,  si.  sol.  cold  water. 

Ethyl  derivative.    Crystalline  (B.). 

o-Oxy-diphenyl-thio-urea 
NHPh.CS.NH.Ca.OH.  [146°].  Formed  by  the 
action  of  phenyl-thiocarbimide  on  o-amido- 
phenol  (Kalckhoff,  B.  16,  1829).  White  pearly 
plates.  Heated  by  itself  or  with  HgO  it  loses 
H^S,  yielding  anilido-carbamido-phenol. 

Methyl  derivative 
NHPh.CS.NHC,,H,OMe.  [127°].  Formed  from 
anisyl-thiocarbimide  and  aniline,  and  also  from 
phenyl-thiocarbimide  and  anisidine  (Foerster, 
B.  21,  1868).  Prisms.  With  ethylene  bromide 
it  forms  crystals  [143°]  whence  platinic  chloride 
yields  (C„H„N,OS).,H,PtCl,. 

79 -Oxy- di-ph  eny  1-t  hio-urea 
NHPh.CS.NH.C^H.OH.  p-Oxy-thiocarbanilide. 
[162°].    Formed  by  the  action  of  phenyl-thio- 
carbimide onp-amido-phenol  (K.).  V.  sol.  alcohol 
and  alkalis,  nearly  insol.  water. 

Acetyl  derivative.  [137°].  Insol.  alkalis. 

Di-  o-oxy-di-ph  enyl-thio-urea.  Di-methyl 
derivative  CS(NH.C,H,OMe).,.  [135°].  Formed 
from  o-anisidine,  CSj,  and  alcoholic  potash 
(Miihlhiiuser).  Formed  also  from  anisidine  and 
thio-urea  in  alcoholic  solution  (F.).  Needles,  si. 
sol.  water.  With  methyl  iodide  it  forms 
C  H,(OMe)N:C(SMe).NH.C,H^OMe.  [87°].  EtI 
forms  C|,H,„N,SO.,  [82-5°],  while  propyl  iodide 
gives  C„H„N2S0.,  [68°].  Ethylene  bromide  gives 

CH,<^^^'^-^g^°^'°^'*^®  crystallising  in  trimetric 

prisms  [136°]  and  yielding  C,„H,,NS,OMeI 
[c.  141°]  and,  on  boiling  with  alcohol  and  chloro- 
acetic  acid,  S<(?g  >NC,H,OMe  [116°]. 

Di-^J-oxy-di-phenyl-thio-nrea.  [222°].  Got 
from  jj-amido-phenol  and  CS^  (K.).  Pearly 
plates,  v.  sol.  alkalis. 

Di-methyl  derivative.  [185°].  Plates 
(Salkowski,  B.  7,  1012).    SI.  sol.  alcohol. 

Di-oxy-di-phenyl- thio-urea.  Di-methyl 
derivative  NHPh.CS.NH.CA(OMe),,.  [137°]. 
Formed  by  the  combination  of  phenyl-thiocarb- 
imide with  amido-di-methyl-hydroquinone 
(Baessler,  B.  17,  2123).  Minute  needles  ;  v.  sol. 
hot  benzene  and  hot  alcohol. 

Tetra-oxy-di-phenyl-thio-urea.  Tetra- 
methyl  derivative  CS(NH.C,H,(OMe),).,. 
[160°].  Formed  from  the  di-methyl  derivative  of 
amido-resorcin  and  CS,  (Bechhold,  B.  22,  2380). 
White  mass  (from  alcohol-ether),  insol.  alkalis. 
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An  isomeride  [109^]  is  formed  from  the  di- 
methyl derivative  of  amide- hydroquinone 
(Baessler). 

Reference. — Di  -  chloro  -  di  -  oxy  -  di-puentl- 

TUIO-UREA. 

OXY- PHENYL -TOLYL  AMINE    v.  Tolyl- 

AMIDO-rHEN'OL. 

TRI-OXY-DI-  PHENYL  -  TOLYL  -  CARE  INOL. 

Anliydridc  C.,„H,,,0,  i.e. 

C,H,('OH)  — \  1, /aH,\  r.  7-  -7 
C:H3Me(0H)>^<0->  _ 
Corallin.  Formed  by  tlie  action  of  nitrous  acid 
on  rosaniline  (Caro  a.  V.'anklyn,  J.  pr.  100,  40  ; 
A.  170,  192).  Got  also  by  heating  a  mixture  of 
phenol  and  cresol  with  H^SOj  and  arsenic  acid 
(Zulkowsky,  B.  10, 1201).  Bed  plates  with  green 
lustre,  nearly  insol.  water,  sol.  chloroform,  alco- 
hol, and  acids.  Alkalis  form  a  red  solution. 
Reduced  by  sodium-amalgam  to  tri-oxy-di- 
phenyl-tolyl-niethane.  Water  at  210"  yields 
phenol  and  C,H,(OH).CO.C,.H,Me(OH).  KCy 
followed  by  HCl  forms  crystalline  C,,H,-NU„ 
whence  Ac.O  yields  C,,H,,Ac,N03  [142  ']. 

2)  -  OXY.-  PHENYL- -  TOLYL  -  H  YDKAZINE. 
Ethyl  derivative 

C,H,(OEt).NH.NH.C,  H.Me.  Formed  by  reducing 
C^H.,(0Et).N2.C,.H|Me  with  alcoholic  ammonium 
sulphide  (Noelting  a.  Werner,  B.  23,  32-38  ;  Bl. 
[3]  4,  794).  Ngetiies^  v_  sol_  hot.  alcohol  The 
isomerides  C  H-NH.NHC,H,Me(OEt)[l:3:4]  [70=] 
and  C„H,NH.NHCJi.,Me(OEt)  [1:5:2]  [105°]  are 
formed  in  like  manner. 

DI-OXY-PHENYL-TOLYL-KETONE 
C,H,(UH).CO.C,H,Me(OH).  [200°].   Formed  by 
heating  rosolio  acid  with  water  at  220°-250° 
(Graebe  a.  Caro,  A.  179, 19(5).    Crystals,  sol.  hot 
water. 

Di-acctyl  derivative  [150""].  Needles. 
Di-oxy-phenyl-tolyl-keton9.       inhydr  idc 
C,H^<^^^>CJI,Me.    [105°].    Made  by  boiling 

p-tolyl  salicylate  for  a  long  time  (Graebe  a. 
Foer,  B.  19,  2012).    V.  e.  sol.  hot  alcohol. 

Tri-oxy-phenyl-tolyl-ketone 
C,H,(OH).CO.C,H.,Me(OH),.    A  n  hydride 
C,,H,„0.,.    [140°]."  Made  by  fusing  salicyhc  acid 
with  orcin  and   ZnCl.,  (Michael,  Am.  5,  95)'. 
Yellow  needles  (from  alcohol). — NaA'  l-.aq. 

Acetyl  derivative  C|jH,,AcO.,  [152°]. 

DI-OXY-PHENYL-DI-TOLYL-METHAN  E 
CHPh(C,H.,Me.OH),.    [171^-    Fonneil  from  o- 
cresol-benzoin  and  boiling  SOoAq  (Sohroet.er,  A. 
257,  70).    Yellow  needles.    Yields  a  di-bronio- 
derivative  [130°]  and  a  di-nitro-  derivative  [127^]. 

Di- acetyl  derivative  C._,,H,,Ac20o.  [94°]. 

Di-bemoyl  derivative  [91'5°].  Plates. 

Tri-oxy-di-phenyl-tolyl-methane 
asH,Me(OH).CH(G„H,.OII),.  I'hcnolphthahl. 
1 190=].  Obtained  by  boiling  phenol-phthann 
CO,H.C„H,.CH(C,HjOH),withHOAcandsodinm- 
amalgam  (Baeyer,  A.  202,  87).  Prisms  Ifrom 
dilute  HOAc),  v.  sol.  alcohol. 

Tri-acctyl  derivative  C.,„H.,|0„.  [40°]. 

Tri-oxy-di-phenyl-tolyl-methane  C  ,,II,„0,  i.e. 
C„H,,Me(OH).CH(C„H,OH).,.  Lencorosolic  acid. 
Got  by  reducing  rosolio  acid  with  potash  and 
zinc-dust  (Graebe  a.  Caro,  A.  179, 198).  Needles 
(from  alcohol),  v.  si.  sol.  water. 

Tri-acctyl  derivative.  [149°].  Needles. 


DI-OXY-PHENYLo-TOIYL-PYRAZINE. 

D  i  hydride  NPh<^J^.[!J-[^jJJ>N.C,H,Me. 

[100°].  Formed  by  heating  aniline  with  chloro- 
acetyl-o-tolyl-amido-acetic  acid  at  100°  (Abenius, 
J.  pr.  [2]  40,  443).  Formed  also  by  the  action  of 
o-toluidine  on  chloro-acetyl-pheny'l-amido-acetic 
acid  in  presence  of  NaOAc  (Bischoff,  B.  23, 
1990).  White  needles,  v.  e.  sol.  hot  alcohol. 
The  isomeric  compound  from  ^j-toluidine  also 
crystall'ses  in  needles  ['221'^]. 

0XY-PHENYL-2)-T0LYL-PYRIMIDINE 

C,H,Mc.C<^:^|'qjj^^CH.  [above  290°].  Made 

from  tolenyl-amidine  and  benzoyl-acetic  ether 
(Pinner,  B.  23,  3820).  Slender  needles,  si.  sol. 
hot  alcoliol. 

o-OXY-PHENYL-o-TOLYL-THIO-UREA 
CH,(OH).C„H,.NH.C.S.>^IIPh.  [c.  180°].  Made 
from  phenyl  thiocarbimide  and  o-amido-bonzyl 
alcohol  (S'oderbaum  a.  Widraan,  B.  22,  1071). 
Prisms.  Alcohol  and  HgO  convert  it  into 
p  „  /CH,.NPh 

•^"^Knh.co  f^^'^J- 

t-  OXY-PHENYL  TOLYL-UREA 

CH,OH.C„H,.NH.CO.NHPh  [191°].  Made  from 
o-amido-bonzyl  alcohol  and  PhNCO  (Soderbaum 
a.  Widman,  B.  22,  1070).  Needles. 

v-OXY-PHENYL-UREA  CJI.NH.CO.NH.OH. 
[140°].  Made  from  phenyl  cyanate  and  aijueous 
hydroxylamine  (E.  Fischer,  B.  22,  1935  ;  von 
dcr  Kail,  A.  203,  204).  Crystals,  v.  si.  sol. 
water,  sol.  alkalis.  Reduces  hotFehling's  solu- 
tion. On  boiling  with  alkalis  it  yields  aniline, 
COo,  and  hydroxylamine. 

Benzyl  derivative 
NIIPh.CO.NH.OCH  Ph.    [100°].    Needles  (Tie- 
mann,  B.  22,  1940  ;  Voltmer,  B.  24,  384). 

o-Oxy-phenyl-urea  C,H,(OH).NH.CO.NH,. 
[154°].  Made  from  o-amido-phenol  hydrochlor- 
ide and  potassium  cyanate  (Kalckhoff,  B.  10, 
374).    Prisms,  v.  sol.  water. 

Mctht/l  derivative 
C,,H,(OMe)NH.CO.NH.,.  [147°].  Crystals  (Muhl- 
hiiuser,  B.  13,  922;  A.  207,  244). 

;5-0xy-phenyl-urea  C,H,N,0,.  [108°]  (K.). 
Needles  or  tables  ;  sol.  acids  and  alkalis. 

Ethyl  derivative.  [100°].  Made  from 
C,H,,(NH,).OEt  and  KCyO  (Berlinerblau,  J.  pr. 
[2]  30,  103).  Nitrous  acid  passed  into  its  alco- 
holic solution  forms  brick-red  crystals  of 
C„H„N30,. 

Di-o-cxy-di-phenyl-nrea.  Di-mcf  h  y  I 

derivative  CO(iiii.C,K,.0'Sle)„.  [182°].  Made 
from  C0C1,_.  and  o-anisidine  (M. ;  Conrad,  B.  21, 
1049).    Crystals,  v.  sol.  alcohol. 

Di-2)-oxy-di-phenyl-urea.  Di-methyl  de- 
rivative C,5H,^N,,0.,.  [234°].  Prisms  or 
needles  (Lossen,  A.  175,  295;  Pieschel,  .4.  175, 
312).    V.  si.  sol.  hot  .alcohol. 

/3  0XY-PHENYL-VALERIC  ACID  C„H,,Oj 
i.c.  Cni'h(0H).CMe,.C0,H.  Phcuyl-oxypivalia 
acid.  [134°].  Formed  from  benzoic  aldehyde, 
sodium  isobutyrate,  and  isobutyric  anhydride  by 
Perkins's  reaction  (Fittig  a.  Jayne,  A.  210,  119; 
Ott,  A.  227,  01).  Needles,  si.  sol.  cold  wator. 
Split  up  at  150°  into  CO^  and  phenyl-butylene. — 
BaA',4aq.— CaA'..  4aq  :  plates,  m.  sol.  water. 

Acetyl  derivative.  [137°].  Jfonoclinio 
crystals  (from  CSJ.  Yields  Ba(C,3H,,0,},  2aq 
and  CaA'2  2aq. 
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Anhydride  Cj^H.^O,.    [155°].  Prisms. 

Iso-buiyryl  derivative.  [05°].  Needles, 
V.  si.  sol.  water.  Yields  Ba{C,5Hi,jOj2  "'aij, 
CaA'o  '2aq,  and  AgA'. 

/3-Oxy-plienyl-w-valeric  acid 
C„H,CH,,.CH2.CH(0H).CH,.C0,,H.    [131°].  Got 
by  boiling  ;8-styryl-propionic  acid  with  NaOHAq 
(Fittig,  B.  24,  84).  Prisms. 

/3-Oxy-phenyl-valeric  acid 
Ca,.CH(OH).CH(CH,Ph).CO,H.     [153°].  Got 
by  reducing  benzyl-aceto-acetic  ether  (Ebrlich, 

B.  8, 103() ;  A.  187,  20).  Needles  (from  benzene). 
— BaA',  2aq.— Zn(OH)A'.— Gu(OH)A'. 

7-Oxy-a-phenyl-valeric  acid 
CH3.CH(0H).CH.,.CHPh.C0oH.     Formed  from 
«-phenyl-/3-acetyl-propionic  acid  by  reduction 
with    sodium-amalgam  (Weltner,  B.  17,  73). 
The  free  acid  at  once  forms  the  oily  anhydride 

C,  ,H|^0.,. — Ca(C||H,,03)2  aq  :  crystalline. 

•y-bxy-y-plienyl-isovaleric  acid.    The  oily 

lactone   C,H,.CH<;q^q®>GH,   is  made  by 

warming  7-bromo-7-phenyl-isovaleric  acid  with 
aqueous  Na.,GO.,  (Fittig  a.  Liebmann,  A.  255, 
271).    It  yields 'Ba(C„H,303)2. 

Oxy-phenyl-valeric  acid.  Methijl  deriva- 
tive C„H,(0Me).CH„.GH2.CH,,.GH,,.C0,H.  Got 
by  reducing  C„H,(0Me).GjH,.C02H  with  sodium- 
amalgam  (Perkin,  C.  J.  39,  438).— Oil.— BaA'„. 

Di-oxy-plienyl-valeric  acid.  Methylene 
derivative  C,,H|,04  i.e. 

CH,0.,:CbH3.CH;.CH,.CH2.CH2.C02H.  Piperhy- 
dronic  acid.  [90°].  Made  by  reducing  (;3)-hydro- 
piperic  acid  with  sodium-amalgam  (Fittig  a. 
Buri,  A.  210, 178).  Thin  tables  (from  alcohol).— 
CaA'._,  aq  :  v.  si.  sol.  cold  water. 

Di-oxy-phenyl-valeric  acid 
C„H,.CH(OH).CH.,.CH(CO,H).CH(OH).CH,.  The 
oily  anhydride  of  this  acid  is  got  by  reducing 
phenacyl-acetoacetic  ether  (Wellner,  B.  17,  09). 

Tri-oxy-phenyl- valeric  acid.  Methylene 
derivative 

CH,,0,:C,H3.CH2.CH(OH).CH2.CH„.CO,H.  [95°]. 
Made  by  reducing  with  sodium-amalgam  the  acid 
CH,0,:C„H,,.CH,.CO.CH,,.CH,.CO,H  (Weinstein, 
A.  227,  38).  Crystals,  m.  sol.  hot  water.  Yields 
an  oily  lactone. — BaA'^.— AgA' :  flocculent  pp. 

Tri-2)237-oxy-di-phenyl-vaIeric  acid.  Di- 
methyl derivative 

C„H,(0Me).CH(0H).CH3.CH(C0^H).CH„.C,H^0Me. 
The  lactone  [83°]  is  got  by  the  action  of  sodium- 
amalgam  on  its  bromo-  derivative  [130°],  which 
is  formed  by  dissolving  di-bromo-di-p-methoxy- 
di-phenyl-valeric  acid  in  HOAc  (Fittig  a.  Politis, 
A.  255,  305).    It  yields  a  gummy  Ba  salt. 

Tetra-oxy-phenyl-valeric  acid.  Methylene 
derivative 

CHA:C«H3.CH,.CH(0H).CH(0H).CH.,.C0,H. 
[123°].     Made   by   oxidising  (a)-hydropiperio 
acid  with  KMnO.,  at  0°  (Regel,  B.  20,  415). 
Slender  crystals.— BaA'.,.— AgA' :  needles. 

Anhydride  C,,H,,05.    [104-5°].  Crystals. 

An  isomeric  acid 
CH,0,:C,H3.CH,.CH,.CH(0H).CH(0H).C0,H 
[105°],  formed   by   oxidising  (/3)-hydropiperic 
acid,  yields  the  salts  CaA'j  aq  and  AgA'. 

Reference. — Tetra  -  bbomo  -  oxy-phenyl- vale- 
ric ACID. 

c-OXY-PHTHALIC  ACID  C„H3(OH)(CO,H)2 
[1:2:3].  [c.  200°].  _S.  20  at  17°.  Obtained  by 
potash-fusion  from  its  methyl  derivative  (Jacob- 


sen,  B.  10,  1905),  and  from  c-sulpho-phthalic 
acid  (Stokes,  Am.  0,  282).  Got  also  from  c- 
amido-phthalic  acid  (Bernthsen,  B.  20,  937). 
Prisms  (from  water),  v.  sol.  alcohol  and  ether. 
Coloured  red  by  FeCl,.  Forms  a  fluorescein 
when  heated  with  resorcin. — KHA":  needles. — 
Ag.A"  :  pp.,  si.  sol.  hot  water. 

Anhydride  C,B.J(dB.)<^^yO.    [c.  148°]. 

Formed  by  heating  the  acid. 

Methyl  derivative  C,H3(OMe)(CO,H)2. 
[100°].  f'ormed  by  oxidation  of  c-methoxy- 
toluic  acid  with  KMnO^.    Minute  prisms. 

Anhydride  of  the  methyl  derivative 
C,H3(OMc)C.,03.  [87°].  Needles  (by  sublimation). 

i-Oxy-phtbalic  acid  0,  H3(0H)(C0.,H).,  [1:3:4]. 
[185°]  (E6e);  [205°]  (Glaus).    S.  3  at  10°. 

Formation. — 1.  From  i-amido-phthalic  acid 
by  the  diazo-  reaction  (Baeyer,  B.  10,  124, 1079). 
2.  By  oxidising  i-methoxy-o-toluic  acid  with 
potassium  permanganate,  and  heating  the  re- 
sulting G^H3(0Me)(C0.,H)„  with  hydrochloric  acid 
(Schall,  i?.'l2,  810).— 3.  By  potash-fusion  from 
C,H.,(S0.,NH.,)(C0.,H)„  which  is  got  by  oxidising 
[3:4:1]  and  [5:2:1]' G,H,Me(S0,NH,)(C02H)  (.Ja- 
cobsen,  B.  14, 42). — 4.  By  fusing  i-sulpho-phtha- 
lic  acid  with  NaOH  (Graebe  a.R^e,  C.  J.  49,  524  ; 
B.  18,  1130,  1030).— 5.  By  fusing  di-chloro-(a)- 
naphthoquinone  sulphonic  acid  with  potash 
(Glaus,  J.  pr.  [2]  37,  194).— 0.  By  fusing  di- 
nitro-naphthol  sulphonic  acid  with  potash  (Ree, 
A.  233,  230). 

Properties. — Needles,  si.  sol.  cold  water,  sol. 
alcohol  and  ether.  Gives  a  yellowish-red  colour 
with  FeGl3.  Dilute  HCl  at  180°  forms  ?)i-oxy- 
benzoic  acid.  Gives  the  fluorescein  reaction 
with  resorcin  at  200°. — Ag.A"  :  tufts  of  needles. 

Methyl  ether  Me.,K".'  [102°].  Plates. 

Anhydride  CsH^O^.  [105°].  Made  by 
heating  the  acid. 

Methyl  derivative  C,H3(0Me)(C0,H)2. 
[138°-144°].  Needles.  Forms  on  heating  an 
anhydride  [93°]. — Ag.^CgH^Oj:  curdy  pp. 

s-Oxy-isophthalic  acid  CsH3(OH)(CO.,H)2 
[1:3:5].  [288°  cor.].  S.  -0305  at  5°;  19  at  99°. 
Made  by  fusing  s-sulpho-isophthalic  acid  with 
potash  (Heine,  B.  13,  491  ;  Liinnies,  B.  13,  705). 
Got  also  from  rufigallic  acid  by  potash-fusion 
(Schreder,  M.  1,  437),  and  by  the  action  of 
nitrous  acid  on  s-amido-isophthalic  acid  (Beyer, 
J.pr.  [2]  25,  515).  Needles  (containing  2aq),  v. 
sol.  hot  water,  alcohol,  and  ether.— BaA"  3aq.— 
Cu3(C,H.,05).,4aq.— Ag.A".-AgHA" :  needles. 

ni-met'hyl  ether  Me.A".  [100°].  Needles. 

Di-ethyl  ether [103°].  Prisms. 

c-Oxy-isophthalic  acid  0,H3(0H)(C0aH).^ 
[1:2:0].    [239°].    S.  3  at  100°  ;  -14  at  24°. 

Formation. — 1.  Obtained  by  potash-fusion 
from(2,l,0)-aldehydo-oxy-benzoic  acid  (Tiemann 
a.  Reimer,  B.  10,  1502),  and  also  from  the  acid 
[1:2:6]  C„H3(S02NH.,)(C0.,H)2  (Jacobsen,  B.  11, 
902). — 2.  From  (l,2,6)-methoxy-toluio  acid  by 
oxidising  with  KMnO,,  and  heating  the  resulting 
0,H3(OMe)(C02H).,  with  HCl  at  100°  (Schall,  B. 
12,  820). — 3.  In  small  quantity,  in  the  prepara- 
tion of  the  following  isomeride,  by  the  action  of 
CClj  and  KOH  on  salicylic  acid  (Hasse,  B.  10, 
2185). — 4.  By  oxidising  ct-naphthol  with  CrOj 
and  HOAc  (Miller,  A.  208,  247).— 5.  From  c- 
amido  isophthalic  ether  (M.). 

Properties. — Needles  (containing  aq),  v.  sol. 
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alcohol  and  ether.  Melts  at  244''  after  drying 
at  100°  (T.  a.  R.).  Coloureii  cherry-red  by  FeCl,. 
I'orms  salicylic  acid  when  strongly  heated.  Its 
solutions  exhibit  bluish-violet  tiuorescence. — 
Ag.A":  minute  plates. — Et^A"  :  oil. 

Mono-methyl  ether 
C,H,(OH)(CO„H)('CO,Mo).  [1.35°].  Made  from 
[l:2jC,H,(0Na).C0,CH.,  by  heating  with  CO,  at 
150°  under  pressure  (Hithle,  J.  pr.  [2]  44,  0). 
Grouped  needles,  which  melt  under  water. 
Coloured  red  by  FeClj.  Gives  NaA'  as  colourless 
needles. 

Methyl  derivative  C,H,(0Me)(C01I).,. 
[218°].    Prisms,  sol.  hot  water. 

i-Oxy-isophthalic  acid  C5H,(0H)(C0.,H)., 
[1:2:4].    [306°].    S.  -02  at  10°  ;  -025  at  100°. 

Formation. — 1.  By  potash-fusion  from  (2,1,4)- 
and  (4,l,2)-aldehydo-oxy-bcnzoic  acid  (Tiemann 
a.  Keimcr,  D.  10,  15G2),  from  ;;i-xylenol  (.Jacob- 
sen,  B.  11,  377),  from  7«-xylene  sulphonic  acid 
(Rcmsen,i?.  11,  580),  from  G,-H,(SO,NH,)(CO,H),_, 
(Remsen,  Am.  1,  131),  and  from  benzoic  acid 
(Barth,  M.  3,  803).— 2.  By  the  action  of  KOH, 
dilute  alcohol,  and  CCl,  on  salicylic  acid  (Hasse). 
3.  By  heating  G„H,(ONa).CO.,Na  [1:2]  or  [1:4] 
in  a  current  of  CO,,  (Ost,  J.  pr.  [2]  14,  93 ;  15, 
301 ;  Kupferberg,  j.  pr.  [2]  1(3,  428). 

Preparation. — A  mixture  of  C,  Ji^ONa  (3  mols.) 
and  C^H.OK  (1  mol.)  is  heated  in  a  current  of 
CO,  at  300°.  The  yield  is  30  p.c.  of  the  phenol 
used  (Ost). 

Properties. — Needles,  si.  sol.  water,  insol. 
chloroform.  Not  volatile  with  steam.  Its  aqueous 
solution  is  coloured  cherry-red  by  i'eCL,.  Yields 
salicylic  acid  and  phenol  when  distilled.  Br 
yieldstri-bromo-phenol  on  heating. — Na.,A"aq. — 
Ca,(C,H,0,)-..  5atl-  —  CdA"5^aq.  —  Ag,A".  — 
AgHA":  needles. 

Methyl  ether  Me,A".  [90°]. 

Mono-ethyl  et  her 
C,H3(0H)(C0.,H)(C0,.Et)  [4:3:1].   [195°].  Made 
from  [4:ljC,,H|(0Na).C0,Et  and  CO,  at  170° 
under  pressure  (Htihle,  J.  pr.  [2]  44,  12).  Mono- 
clinic  leaflets. 

Bi- ethyl  ci7icrEt,A".  [52°]. 

Phenyl  ethyl  ether 
C,n,(OH)(CO,Ph)(CO.,Et)  [4  3:1].     [C5°].  Got 
from  HEtA",  phenol,  and  BOClj  (H.). 

Amide  C,H,(OH)(CONII„).,.  [250°]. 

Methyl  derivative  C,jH„b,.  [201°]. 

Oxy-isophthalic     acid.  Hexahydride 

^Sk^^^y-  Formed  by  saponifi. 
cation  of  its  somi-nitrile  [130°-140°]  which  is 
the  product  of  the  union  of  prussic  acid  with 

cH:cH(ca,H)>'^^'^.'  (^'''^y^^"  ^-  ^- 

2180).    Nodules  (from  alcohol).— Ag,,A". 

Di-oxy-phthalic  acid.  Methyl  derivative 
C,II..(OMc)(On)(CO.,H)„.  NormethyUicmipic 
acid'.  [225°]  (\Vcgscheider,il/.  3,  378).  Made  by 
warminghemipic  acid  with  cone.  HIAq  (Licchti, 
A.  Suppl.  7,  151;  Beckett  a.  Wright,  C.  J.  29, 
2S1).  Nodules  (containing  2aq).  Melts  at  150°- 
155°  when  hydrated.  Y.  sol.  water  and  alcohol. 
Coloured  blue  by  FeClj.  Yields  protocatechuic 
acid  when  fused  with  potash.  The  anhydride 
C„H„0, 2aq  forms  crystals  [148°].— KHA"  aq. 

Bi-mcthyl  derivative  v.  Hemipic  amp. 

Methylene  derivative 
Cn,0„:C„H,(CO,H),.    [175°].    Hydrastic  acid. 
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Got  by  the  action  of  boiling  fotxsli  on  the  mc- 
thylimide  [233°J  which  is  obtained  by  oxidising 
hydrastinic  acid  (Freund  a.  Lachmann,  B.  22, 
2325).    Needles  (from  Aii).— NMell^A'.  [224°]. 

Di-oxy-phtialic  acid.  Hexaliydride 
C,H|.,0^,.  [ISO--].  Got  by  the  action  of  baryta 
on  ' bromo-malophthalio  '  acid  (Baeyer,  A.  IGo, 
355).  Prisms  (containing  2a.i[},  v.  sol.  water. — • 
PbA''  aq  :  needles. 

Reference. — OxYTKRErnTnAiJc  acid. 

(o) -OXY-ISOPHTHALIC  ALDEHYDE 
C,R,(0H)(CH0),  [4:3:1].  [108°].  Formed  by 
boiling  j;-oxy-benzoic  aldehyde  with  chloroform 
and  NaOHAq,  and  also,  together  with  the  (/3)- 
isomeride,  from  salicylic  aldehyde  in  like  man- 
ner (Voswinckcl,  B.  15,  2021).  Needles,  sol. 
ether,  si.  sol.  water,  almost  insol.  ligroiu. 

(3)-Oxy-isophthalic  aldehyde 
C„H,,(OH)(CHO),  [2:3:1].  [88°J.  Made  as  above. 
Needles  (from  water),  v.  sol.  ligroin.  Yields 
C-oxy-isophthalic  acid  on  fusion  with  potash. 

Di-oxy-isophthalic  aldehyde 
C,H,(OH),(CIIO),.  Bcsoreylic  dialdehydc. 
[127°].  Made  by  the  action  of  chloroform  and 
NaOHAq  on  rcsorcin  (Tiemann  a.  Lewy,  B.  10, 
2212).  Needles  (from  hot  water).  With  alcoholic 
aniline  it  yields  yellow  crystals  [199"].  Phenyl- 
hydrazine  acetate  forms  C„H.,(OH).,(CHO).,  [c. 
230°]  (Rudolph,  A.  248,  105).  "Yields  a  dioxim 
[209°]  (Marcus,  B.  24,  3052). 

Met  h  y  I  d  c  r  ivati  v  e  s 
C,H.,(OMe)(OH)(CHO).,.    Two  isomcrides,  [179°] 
arid  [89°],  are  formed  from  [1:3]  C,H,(OMe)(OlI), 
chloroform,  and  NaOHAq. 

OXY-PHTHALIDE  CJI^O^  i.e. 

C,H3(0H)  <cQ^>0.  [222°].    Got  by  reducing 

oxyphthalimide  with  tin  and  HCl,  treating  with 
nitrous  acid,  and  heating  the  resulting  nitroso- 
oxy-phthalidine  with  NaOHAq  (Graebe  a.  Rec, 
C.  J.  49,  520).    Prisms  or  needles,  si.  sol.  ether. 

OXY-PHTHALIMIDE  C,H,(OH)<;^q>NH 

or   C,n,(OH)<^(j''_^)>0.  [290°].    Formed  by 

saturating  i-oxy-phthalic  acid  with  NIL,  (Ree, 
.4.  233, 232  ;  C.  J.  49,  .525).  Yellow  crystals,  si. 
sol.  ether.  When  reduced  by  tin  and  HCl  it 
yields  a  product  from  which  a  nitroso-compound 
[170°]  may  be  prepared. 

OXY-DIPHTHALYL  C„H,0^  i.e. 

C„H./  \       /  ^C.H^.OH.    [above  374°]. 
\C0.0  O.CQ/ 

Made  by  heating  phthalide  with  z-oxy-phthalic 
anhydride  and  NaOAc  at  200°  (Graebe  a.  Guye, 
A.  233,  244).    Needles  (from  HOAo). 

A  di-oxy-diphthalyl  [250°]  appears  to  bo 
formed  by  dissolving  di-chloro-diphthalyl  in  al- 
coholic potash  (Ador,  .4.  104,  245). 

DI-OXY-PROPANE  v.  Pkopvlene  glycol. 

DI-OXY-PROP AN  E  TRI-CASBOXYLIC  ACID 
C3H3(0II),(C0,J1),.  Formed  by  oxidation  of  iso- 
saccharinwith  UNO,  (Kiliani,  B.  18,  038).  Co- 
lourless syrup.  By  HI  it  is  reduced  to  glutaric 
acid  C,H„(CO„H),.— A"',H,,Ca  :  small  prisms. 

An  isomeric  acid,  formed  by  boiling  chloro- 
citric  acid  with  lime,  forms  the  salts  Ca,A"',,9aq, 
Ba^A'-'oSaq,  and  Cd.CJIA^aq  (Pavolleck,  A. 
178,  157).  The  same  acid,  yielding  CajA'''^  lOaq, 
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DI-OXY-PROPANE  TRI-CARBOXYLIC  ACID. 


occurs  in  beet-root  juice  (Lippmann,  B.  16, 
1078). 

Tri-oxy-propane  tri-carboxylic  acid  C^H^Og 
i.e.  CO,H.CH(OH).CH(OH).C(OH){CO,H)..  Got 
by  oxidising  mannite  with  alkaline  KMnOj(Pabst, 
J.  1880,  611).    Yields  a  soluble  NH^  salt. 

OXY-PROPANE  PHOSPHONIC  ACID 
C^H^PO,    i.e.    CHEt(OH).PO(OH),.  [162°]. 
Formed  from  propionic  aldehyde  and  PCI3,  fol- 
lowed by  water  (Fossek,  M.  7,  29).    Plates,  v. 
sol.  water. — CaA". 

OXY-PEOPANE  SULPHONIC  ACID 
C3H,(OH)(S03H).  Formed  from  w-propyl  alco- 
hol and  SO.,,  and  also  by  boiling  allyl  alcohol 
with  aqueous  KHSO3  (Max  MuUer,  B.  6,  1441). 
The  same,  or  an  isomeric  acid,  is  got  from  pro- 
pylene oxide  and  NaHSO^  (Erlenmeyer,  A.  168, 
260).    The  K  salt  crystallises  in  small  needles. 

Oxy-propane  disulphonic  acid 
CH(0H)(CH,,S0.,H)2.  Formed  by  boiling  glycerin 
dichlorhydrin  with  aqueous  K^SO.,  (Schauft'elen, 
A.  148,  ill)  and,  in  like  manner,  from  epichlor- 
hydrin  (Pazschke,  J.  pr.  [2]  1,  86;  Z.  [2]  5,  613). 
Syrup. — K„A"2aq:  trimetric  octahedra:  a:6:c  = 
•41:  -48:1. — BaA''  2aq  :  m.  sol.  water.— PbA"2aq. 
— Ag.,A" :  crystals,  v.  sol.  alcohol. 

Reference. —  Chloro-oxy-peopane  sulphonic 

ACID. 

TRI-OXY-PROPENYL-BENZENE.  Tri- 

methyl  derivative 

[l:2:4:5]C,iH,,(OMe)3.CH:CHMe.  This  is  the  con- 
stitution of  asaroneig.v.)  (Eykmann,  B.  22,  3172). 

OXY-PROPENYL-BENZOIC  ACID 
C,H.,(C,HJ(OH)CO,H  [4:2:1].  Propcnyl-salicylic 
acid.  [140°].  Formed  from  oxyisopropyl-sali- 
cylic  acid  C,H3(CMe,0H)(0H)C0,H,  by  elimina- 
tion of  HjO  by  warming  with  dilute  HCl.  White 
slender  needles.  V.  sol.  alcohol,  ether,  and  CSj, 
si.  sol.  water.  Sublimable.  Volatile  with  steam. 
Gives  a  deep  reddish-violet  colouration  with 
Fe.^Cl^.  By  sodium  amalgam  it  is  reduced  to 
oxy-cuminic  acid  CjH3Pr(OH)C02H  [4:2:1]. 

Salts. — A'Ag  :  sparingly  soluble  white 
crystalline  pp. — A'.^Cu  2aq ;  small  green  crystals, 
nearly  insol.  water. 

Polymeride  (C,„H,„0),..  [230°].  Formed  by 
boiling  oxy-propenyl-benzoic  acid  with  strong 
HCl.  Small  white  crystals.  M.  sol.  hot  acetic 
acid,  alcohol,  and  ether,  insol.  water  and  CSj. 
Gives  a  deep  bluish-violet  colouration  with 
Fe^Clg.  Not  volatile  with  steam. — (CuA"  Ijaq)^. 
— (AgA'),. :  white  pp.  (Heymann  a.  Konigs,  B. 
19,  3313  ;  20,  2390). 

OXY-PEOPIONAMIDINE 
CH3.CH(OH).C(NH).NH2. 

The  hydrochloride  B'HCl  is  formed  from 
(CH3.CH(OH).C(NH).OC3H„)  HCl,  and  alcoholic 
NH3  (Pinner,  B.  23,  2947).  Needles  ;  converted 
by  AgNO,  into  B'HNO.,  [84°],  v.  sol.  water. 

OXY-PROPIONIC  ACID  v.  Lactic  acid  and 
Hydracrtlic  acid.  v.  also  Brojio-,  Chloho-, 
and  I0D0-,  OxY-rBorioNic  acids. 

Di-oxy-propionic  acidv.  Glyceric,  Glyoxylic, 
Pyrdvic,  and  Glycidic  acids. 

a-OXY-PROPIONIC  ORTHALDEHYDE.  Tri- 
viethyl  derivative  CgHuO,  i.e. 
CH3.CH(OMe).CH(OMe)2.  (148°).  S.G.  2  -948. 
Formed  by  heating  acrolein  (2  vols.)  with  methyl 
alcohol  (6  vols.)  and  HOAc  (1  vol.)  at  100° 
(Alsberg,  J.  1864,  495).  Liquid,  with  pleasant 
smell,  si.  sol.  water. 


Tri-ethyl  derivative  (188^).  S.G.  1'; -90. 
OXY-PROPIONIC  IMIDO-ISOAMYL  ETHER 

CH3.CH(0H).C(NH).0C,H,,.  The  hydro- 
chloride B'HCl  [69°],  formed  by  the  action  of 
HCl  gas  on  a  solution  of  aldehyde-cyanhydrin  in 
isoamyl  alcohol,  crystallises  in  thin  needles. 
The  homologous  CH3.CH(OH).C(NHjCl).OC3H, 
also  melts  at  69°  and  gradually  decomposes  form- 
ing lactamide  and  ammonium  chloride  (Pinner, 

B.  23,  2947). 
OXYPROPYL-AMIDO-BENZOIC  ACID 

C„H.,(CMe.,OH)(NH,)CO,H  [4:2:1].  [158°].  Made 
by  reduction  of  nitro-oxypropyl-benzoic  acid  with 
FeSOj  and  ammonia  (Widman,  B.  19,  271). 
Prisms.  Exhibits  blue  fluorescence  in  ethereal 
solution. 

Acetyl  derivative 
C„H3(C3H,.OH)(NHAc)CO,H.  [174°].  Trimetric 
tables,  V.  sol.  hot  alcohol. 

Oxypropyl-amido-beuzoic  acid 

C,  H3(CMe,0H)(NH,)(C0,H)  [4:3:1].  Made  by 
reducing  the  corresponding  nitro-acid  (Widman, 

B.  16,  2570;  17,  1305).  Prisms,  v.  sol.  alcohol, 
V.  si.   sol.  ether.     With   ClCO.,Et  it  forms 

C,  ,H3(CMe,0H)(NH.C0,Et).C0H  "[167°]  and 
CiHagNoOg  [above  300°]  which  is  converted  by 
H^SO,  into  CO(NH.CsH3(CMe,OH)(CO,H))2. 

Acetyl  derivative.  Crystalline. 

a-OXY-PROPYLAMINE 
CH3.CH(0H).CH  .NH„  Amido-iso-propyl-alcohol. 
[30°].    (176°).    Formed  from  allylamine  and 
H.,SOj,  followed  by  water  (Liebermann  a.  Pfii!, 
£."16,  531).  Needles. 

Benzoyl  derivative 
CH3.CH(0Bz).CH,NH„.  Got  by  boiling  bromo- 
propyl  benzamide  with  HBrAq.  Oil,  v.  sol. 
water.  Converted  into  CH  ,.CH(OBz).CH  ,0H  by 
nitrous  acid.  Boiling  NaOHAq  converts  it  into 
the  isomeric  CH3.CH(0H).CH,NHBz  [93°] 
(Hirsch,  B.  23,  970).— C,„H,3N02HBr.  [133°]. 
Needles.  —  B'C6H3N30,.  [189°].  Needles.  — 
B',H.PtCl|; :  yellow  needles  (from  water). 

"  ;8-Oxy-propylamine  CH,(OH).CH2.CH2NH2. 
Formed  by  heating  bromo-propyl-phthalimide 
with  dilute  (1:2)  H  SO^  for  5  hours  at  200° 
(Gabriel,  B.  21,  2672).  — B'^H^tClj :  yellow 
plates. — B'HAuCl^ :  plates. 

Sulphuric  acid  derivative 
CH,(0.S03H).CH,.CH,,NH,.  [221°].  Formed 
from  j8-bromo-propylamine  hydrobromide  and 
aqueous  Ag^SO^  at  100°  (Gabriel  a.  Lauer,  B.  23, 
91).  Prisms  (from  warm  water).  Indifferent 
body. 

Benzoyl  derivative  NH2.C3H5.OBz. 
Liquid,  V.  sol.  water.  Formed  from  phenyl- 
pentoxazoline  and  HBr  (Gabriel  a.  Elfeldt,  D. 
24,  3216).  Yields  B'HBr  [135°],  B'.,H^PtCl^ 
[205°]  and  B'C,H3N30,  [178°]. 

Phenyl  derivative  PhO.CjHg.NHj. 
(242°).  Got  from  phenoxy-propyl-phthalamic 
acid  and  HCl  (Lohmann,  B.  24,  2634).  Yields 
B'HCl  [168°]  crystallising  in  shining  plates,  and 
PhO.C3H5.NHBz  [118°].  Cyanic  acid  forms 
PhO.C3H5.NH.CO.NH,  [114°]. 

Oxy-di-p  ropyl-amine  (CaH^OH)  (C3H,)NH 
(175°).  [30^].  S.G.  15-9018.  Prepared  by  heat- 
ing propyl-allyl-amine  with  H^SO^  and  pouring 
the  product  into  water  (Liebermann  a.  Paal,  B, 
16,  531).   Needles.  B'^H  PtCl^  2aq  :  efflorescent. 

Oxy-tri-propyl-amine"  (C3H„OH)N(C3H,)2._ 
Got    by  heating    di-propyl-allyl-amine  with 
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H,SO|  and  pouring  the  product  into  water  (L.  a. 
P.).— B'.H  I'tCl,  . 

OXY-PilOPYL-AMYL-AMINE  C,H,„NO  i.e. 
(C,H„On)(C^H,,)NH  (c. -iOO-').  [c.  2°].  Formed 
by  heating  allyl-amyl-amine  with  H.SO^  and 
pouring  the  product  into  water  (Liebermann  a. 
I'aal,  D.  IG,  531).  Solidifies  to  long  fine  needles. 

Oxy-propyl-di-isoamyl-amine 
(C,H,,),N(C3lI„()H).  (243°).  Formed  from 
propylene  chlorhydrin  and  di-isoamylamine 
(Louise,  A.  Ch.  [6]  18,  433).  Oil,  si.  sol.  water. 
Inactive  to  light.— B',H  PtCl^ :  orange  crystals. 
The  acetyl  and  benzoyl  derivatives  form  crystal- 
line oxalates,  the  latter  being  CjoHuNO  .H  ,C,.0,. 

OXY-PROPYL-BENZENE  v.  Pkopyl-piienol 
and  PiiENYL-rnoPYL  alcohol. 

Di-oxy-propyl-benzene 
CH3.CH(0H).CH(0H).C,H,.    [53°].    Made  from 
phenyl-propylene  bromide  by  successive  treat- 
ment with  KOAc  and  alcoholic  potash  (Zincke, 

B.  17,  709).  Tables  (from  ether  ligroin),  v.  e. 
sol.  water.  A  more  sparingly  soluble  isomeride 
[93°],  made  from  phenyl  propylene  bromide  by 
boiling  with  aqueous  K^COj,  crystallises  from 
ether  in  monoclinic  tables. 

Tri-oxy-propyl-benzene     v,  Propyl-pyko- 

GALLOL. 

Tet  a-oxy-propyl-benzene.  Methylene  de- 
rivn  t  i  ve  CI  I,(OH).CH(OH).CH,,  C,R,0,CH,. 
[83 '].  Formed  from  safrol  andd'lute  KMnOj  at 
75'  (Tiemann,  B.  24,  2881).  White  needles,  v. 
sol.  boiling  water  and  ether.  Yields  piperonal, 
piperonylic  acid,  and  CH^O„:CjH,,.CH.^.CO,H  on 
further  oxidation.  Phenyl  cyanate  forms 
CH,0,:C„H,.CH,.C,H,(O.CO.NHPh),  [127°]. 

Acetyl  derivative 
CH,0,:C  H,.CH  ,.C,.H,(OAc).,.    (240°  at  18  mm  ). 

OXY-PROPYL-BENZENE  SULPHONIC 
ACID  Me,C(OH).C,,H,.SO,H.  Got  from  cumene 
2'-suIphonic  acid,  KOH  and  KMnO^  (R.  Meyer, 
A.  219,  302). 

Salts.-KA'.— BaA'.,.  Splits  of?  H.,0  at  140°. 
— PbA',.  Splits  off  2H,0  at  110^  probably 
forming  lead  propenyl-benzene  sulphonate. 

Reaction. — PC1-,  followed  by  ammonia  forms 
the  amide  of  propenyl-benzene  sulphonic  acid 
[152°]. 

OXY-o-ISOPROPYL-BENZOIC  ACID 

CMe,,(OH).C,,H,.CO,,H.  The  salt  KA'  [197°]  is 
formed  by  the  action  of  cone.  KOHAq  on  di- 
methyl-phthalide  (Wislicenus,  A.  248,  59).  The 
free  acid  is  unstable,  at  once  forming  di-methyl- 
phthalide  [()S% 

Oxy-^i-isopropyl-benzoic  acid 
CMe_(OH).C,Hj.CO,H.  [15(1"].  Formed  by 
oxidising  cuminic  acid,  or  cymene,  with  alkaline 
KMnO,  (R.  Meyer,  B.  11,  1283,  1790;  A.  219, 
248 ;  Eemsen  a.  Emerson,  A.  C.  J.  1,  267  ;  Wid- 
man,  B.  19,  583).  Thin  triclinic  prisms  (from 
water),  v.  sol.  alcohol  and  ether.  Gives  no 
colour  with  FeCl,,.  Yields  terephthalic  and 
acetyl-benzoic  acids  on  oxidation  by  CrO.,  Boil- 
ing HClAq  forms  two  isomeric  propenyl-benzoic 
acids.  —  BaA'._,  aq.  —  CaA'.,  2k!iq.  —  CuA'j  3aq. — 
AgA'  ^aq  :  crystalline  pp. 

An  isomeric  or  identical  acid  is  got  by  boiling 
bromo-prnpyl-benzoic  acid  with  alcoholic  potash 
(Czumpelik,  B.  3,  478). 

Isomerides  v.  Oxy-cuotnig  acids. 

Di-oxy-isopropyl-benzoic  acid 

C,  H3(CMe,0H)(0H).C0jH  [1:2:4].  [173^. 


Formed  by  the  action  of  nitrons  acid  on  oxy- 
amido-isopropyl-benzoic  acid  (Widman,  B.  17, 
722).  Crystals  (from  water),  i'.  sol.  alcohol  and 
ether.    Coloured  dark  brown  by  FeClj. 

Di-oxy-isopropyl-benzoic  acid 
C,H,(CMe,OH)(OH).CO,H  [1:3:4].  [130°-135°]. 
Formed  by  oxidising  carvacryl-sulphuric  acid 
with  alkaline  KMnO,  (Heymann  a.  Konigs,  B. 
19,  3310).  Flat  needles  (from  water),  v.  e.  sol. 
alcohol. — CuA'^aq. — AgA' :  needles. 

DI-OXY- DI- ISOPROPYL-DI- CARBOXY  DI- 
PHENYL-ALLOPHANIC  ETHER  C.,,H  ,,N,,0,,  i-^". 
N(CO,Et)C„H,(CMe,OH).CO,H  rabove300°l 
CO.NH.C,H,(CMe„OH).CO,H.  Laooveduu  j. 
Formed,  with  CO(NH.C,H;(CMe.,OPI).CO.,H)„ and 
CO,Et.NH.C„H,(CMe,OH).CO,H'  [lG7°],"by"  the 
action  of  ClCOoEt  on  oxy-amido-isopropyl- 
bonzoic  aoid  (Widman,  B.  17,  130G).  Tables 
(from  HOAc),  almost  insol.  water. 

OXY-PROPYLENE-DIAMINE  C,fI,„N,0  i.e. 
CH(OH)(CH,NH,),.  Formed  from  glycerin  di- 
chlorhydrin  and  alcoholic  NH^  (Claus,  A.  1G3, 
30).~B"H,PtCl,. 

OXY  -  PROPYLENE  -  TETRA  -  METHYL  -  DI  - 
AMINE  C,n,(OH)(NMe,),,.  (170^-185  ).  Formed 
by  heating  s-diehlorhydrin  with  NMe^H  (Bereud, 
B.  17,  510).    Liquid,  v.  sol.  water. 

Benzoyl  derivative.  Crystalline. 

OXY-PKOPYL-ETHYL-AMINE    v.  Et^yl- 

0SY-PIS0PYL-A3IIXE. 

OXY-PROPYL-MALONIC  ACID 

CO,H.CH(CH,.CHMeOH).COJL  The  free  acid 
at  once  splits  off  water,  leaving  the  lactonic  acid. 
The  salts  BaC,H„0,,,,  CaA",  and  Ag.A"  may, 
however,  be  prepared. 

Lactonic  acid  C,;H„0|.  Got  by  combining 
allyl-malonic  acid  with  HBr,  and  boiling  the 
product  with  water  (Hjelt,  B.  15,  621;  ^.  216, 
53).  Syrup,  v.  sol.  water,  si.  sol.  ether.  Yields 
Ba(C^H-0j)2  crystallising  in  soluble  plates. 

Di-oxy-propyl-malonic  acid 
(CO,H),.CH.CH,.CH(OH).CILOH.  The  free  acid 
in  aqueous  solution  remains  unchanged  at  15°, 
but  at  100°  it  splits  off  water,  forming  a  lactonic 
acid  whose  barium  salt  is  (C,lLO,,).dja. 

Salts.— BaA".  Got  by  boiling  di-bromo- 
propyl-malonic  acid  with  baryta  (Hjelt,  A.  216, 
58).— Ag._,A" :  tlocculent  [ip. 

Di-oxy-di-propyl-malonic  acid 
(CH:,.CH(OH).CH.),C(CO,H)j. 

Dilactonc  C„H,,0,.  [106°].  Obtained 
from  di-allyl-malonic  acid  by  evaporating  with 
couc.HBrAq  (Hjelt).  Thin  plates  (from  alcohol), 
long  needles  (from  water),  or  trimetrio  crysta's 
(from  cone.  HBrAq)  «:6:c  = -61:1:  94.  Warm 
baryta-water  forms  (G|H,0),,C(CO,,),..Ba,  which  on 
heating  splits  up  into  BaCO.,  and  the  neutral 

lactone  C,H,O.CH<^JJ-_*^^^^>. 

Bcfcrcncc.  —  Di  -  buomo  -  di -oxy-di- propyl - 

MALOXIC  ACID. 

DI-OXY-ISOPROPYL-TRIMETHYLENE  so- 
called  CIIPr<g![{Q^  ?   (126°).  S.  10.  Formed 

from  isobutyric  aldehyde  and  ethylene  glycol  by 
heating  in  a  sealed  tube  (Lochert,  Bl.  [2]  48, 
711)).  Liquid,  lighter  than  water,  v.  sol.  alcohol 
and  ether.  Decomposed  by  water  at  100°  into 
its  constituents.  Bromine  yields  a  heavy  oil 
C3H,Br.CH(CH.OH)2  (c.  187°). 
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a-OXY-p-PROPYL-PHENYL-ACETIC  ACID 

C,,H,,0.,  i.e.  C,H,(C3H,).CH(0H).C0,H.  [158']. 
S.  "19  at  21°.  Formed  from  cuminic  aldehyde, 
HCy,  and  HCl  (Raab,  B.  8,  1148;  PlOchl, 
B.  14,  1310).  Small  needles  (from  water).— 
BaA',  4aq. — PbA'... — AgA' :  stellate  needles. 

OXY-ISOPROPYL-DIPHENYLENE-KETONE 
CARBOXYLIC  ACID  C,;H,,0,  i.e. 

^°<c"H.'(CMe,OH).CO,H  [s  2]*  l^^^^'^' 
rormed  by  oxidisingretene-quinone  with  alkaline 
KMnOj  (Bamberger  a.  Hooker,  B.  18, 1030, 1750 ; 

A.  229,  150).  Yellow  plates,  si.  sol.  cold  water 
and  ether,  m.  sol.  alcohol. — BaA'.^aq. — CuA'j. — 
AgA' :  yellow  flocculent  pp. 

Oxim.    Not  melted  at  270°. 

TRI-OXY-TRI-PKO  PYL-PHOSPHINE. 
Hydrate  PH(0H)(CH(0H).C2H,).,.  Formed  by 
the  action  of  cone.  KOHAq  upon  (C.|H;0)aPHI, 
which  is  got,  together  with  the  crystalline  oxy- 
propylo-iodide  (C,H,0)jPI  by  dissolving  PH,I  in 
propionic  aldehyde  at  0°  (De  Girard,  A.  Ch.  [G] 
2,24).    Syrup,  si.  sol.  water. 

OXY-PBOPYL-PHTHALIMIDE  C„H„NO, 
i.e.  C,H4:C,0,:N.CH,.CH.,.CH,,0H.  Formed  from 
bvomo-propyl-phthalimide  and  hot  cone.  KOHAq 
(Gabriel  a.  Lauer,  B.  23,87).  Needles  (from  Aq). 

Phenyl  derivative C„H ,:C.02:N.C3H„OPh. 
[88°].  Formed  from  the  bromo-propyl-  deriva- 
tive of  phenol  and  potassium  phthalimide  at 
220°  (Lohmann,  B.  24,  2633).  Needles,  converted 
by  KOH  into  PhO.C3H,..NH.CO.C,Hi.C02Et 
[134°]  a  white  crystalline  powder. 

OXY-PROPYL-PIPERIDINE 
CjHinN.CjHij.OH.  So-called ' pipcyprojv/laUcino.^ 
(194°).    S.G.  2  -947  ;      -936.    V.D.  4-79  (obs.). 
Made  from  piperidine  and  propylene  chlorhydrin 
(Ladenburg,  B.  14,  1880,  2407  ;  15, 1144  ;  Laun, 

B.  17,  680).  Liquid,  sol.  water. --B'HAuCl,.— 
E'aH.,PtCl„.— Mandelate:  dilute  HCl  forms 
CisHaNO.,,  which  gives  B'HAuCl^. 

Acetyl  derivative  GaH|,,NO. — B'HAuCl^. 
Benzoyl  derivative  C,H,oN.C3Hu.OBz. — 
B'HAuCl,.— B'C.HjNaO, :  yellow  powder. 
Oxy-propyl-piperidine 

C.  H„(CH.,.CH(0H).CH3)NH.  So-called  '  (o)- 
pipccolyl  methylalki7ie.'  [47°].  (225°).  Got  by 
j-educing  the  corresponding  oxypropyl-pyridine 
with  sodium  and  alcohol  (Ladenburg,  B.  22, 
2588).  Crystalline,  v.  sol.  water,  alcohol,  and 
ether.  Yields  an  oily  nitrosamine. — B'jH^PtClij. 
[149°].    Small  crystals  (from  alcohol). 

Oxy-propyl-piperidine  C,H,,(CH(OH)Et)NH. 
[100°].  Got  by  reducing  (a)-pyridyl  ethyl  ketone 
in  amyl  alcohol  with  sodium  (Bngler  a.  Bauer, 

B.  24,  2533).  Needles.  Probably  identical  with 
the  i/'-conhydrin  in  Coniwn  mactdaturn. 

Dioxypropyl-piperidine  CgHuNOo.  Made  by 
heating  piperidine  with  glycerin  chlorhydrin 
(Roth,  B.  15,  1150).  Silky  plates.— B'HBr.— 
B'HAuCl, :  yellow  needles. 

OXY-PR'oPYL-PYRIDINE     C„H„N0  i.e. 

C,  H,iCH.,.CH,.CH,OH)N.  So-called  '  {a)-lut- 
idylalkine.'  (c.  130°  at  17  mm.).  Formed  from 
(a)-ethyl-pyridine  and  formic  aldehyde  (Laden- 
burg a.  Adam,  B.  24,  1673).  V.  sol.  water.— 
B'HAuCl,.    [71°].— B'^HPtCl,.  [142°]. 

Hexahydride  CsH^NO.— B'HBr. 

Oxypropyl-pyridine 
C,H.(CH,.CH(0H).CH3)N.     •  (a)-picolylmcthyl- 
alkine:  (176°-181°  at  18  mm.).    Made  from 


(a)-methyl-pyridine  and  acetic  aldehyde  (L  ); 
Liquid,  si.  'sol.  water.  —  B'„H^PtCia.  [189'"]. 
Small  tables,  si.  sol.  water. 

Oxy-propyl-pyriJine  C,H,(CH(OH)Et)N. 
(215°).  Got,  together  with  coniine  and  another 
body  [69°],  by  reducing  (a)-pyridyl  ethyl  ketone 
with  sodium-amalgam  at  30°-40°  (Engler  a. 
Bauer,  B.  24,  2532).— B'.H^PtCl,. 

Oxy  -  propyl  -  pyridine.     Tetrahydrid  a 

*^H<cili^-CH.>N^-  (274°)- 
Made  by  heating  5-amido-a-propyl-valeric  acid 
to  2,0°  (Aschan,  B.  23,  3701).  Flat  snowy 
hbbcIIgs. 

OXY  -  PROPYL  -  PYRIDINE  DIHYDRIDE 
CARBOXYLIC  ACID  v.  Moiauiric  acid. 

{Py.  3)  -OXY-(B.  3)-IS0PR0PYL-QUIN0LINE 

CPrlcHiaN^Jc^H  •  <^^"^o^iyril-  [169°].  Made 
by  boiling  the  hydrochloride  of  phenyl-o-amido- 
cumyl-acrylic  acid  with  water  and  a  few  drops 
of  HCl  for  5  hours  (Widman,  B.  19,  204). 
Needles,  v.  sol.  hot  alcohol,  si.  sol.  hot  water. 
Oxy  -  M  -  propyl  -  quinoline.    Di  hydride 

CPricH.c!NH''.CO'  '  1^^^*°^-  ^o™^'!'  i'^'i'S'- 
molecular  change,  by  reducing  the  preceding 
body,  and  also  from  nitro-n-cumyl-propioni ; 
acid  (Widman,  B.  19,  2778).  Prisms  (from 
benzene-ligroin),  insol.  water. 

OXY-PROPYL-SUCCINIC  ACID.  Lactonic 

acid    CH3.CH<^^;^-^J-^^^-^^^^.  [09°]. 

(c.200°).  Formed  from  allyl-succinic  acid  and 
cone.  HBrAq  (Hjelt,  B.  10,  334).  Crystals  (from 
alcohol). 

OXY-ISOPROPYL-SULPHOBENZOIC  ACID 

CMe,,(0H).C,H3(S0,H).C02H.  [1:3:4].  Made  by 
oxidising  cymene  sulphonic  acid,  an  intramole- 
cular change  taking  place.  Got  also  from  iso- 
cyniene  sulphonic  acid  and  KMnO,  (R.  Meyer  a. 
Boner,  A.  220,  8,  30 ;  B.  13,  1495  ;  14,  2391 ; 
Eemsen,  Am.  8,  202).— K.,A"  5aq.  Triclinic 
crystals;  a:6:c  = -075:1: -542  ;  a  =131°  14'; 
P  =  104°  20' ;  7  =  06°  27'.— K.A"  2aq.— BaA"  aq. 
Au  isomeric  acid,  got  from  7;i-isocymene  sul- 
phonic acid,  yields  BaA"  and  PbA''. 

OXYPROPYL-p-TOLUIDINE  C,„H,,NO  i.e. 
C,H,Me.NH.G,H,GH.  [74°j.  (293°cor.).  Formed 
from  propylene  oxide  and  ^J-toluidine  (Morley, 
C.  J.  41,  387;  B.  15,  179).  Needles  (from  light 
IJctroleum),  insol.  water,  v.  sol.  benzene  and 
ether.- B'H,C,0,.    [151°].    Pearly  plates. 

(a)-OXY-"PYRIDIN£  C^H^NO  i.e. 

N<cH=OH^^^-     l^^°7°].    V.D.  2-8  (obs.). 

Formed  by  distilling  its  carboxylic  acids  (Konigs, 
B.  16,  2100;  17,  690,  2391;  19,  2433;  Pech- 
mann,  B.  17,  2384  ;  Weidel  a.  Strache,ilf.  7,  297). 
Dimetric  needles,  v.  e.  sol.  water  and  alcohol. 
Coloured  red  by  FeCli.  Yields  a  di-bromo-oxy- 
pyridine  [207°]. 

T etrahydride  C^HgNO  i.e. 

^^<CH  ch'^^^'^-  1^^^°]-  ^^'i^^^y 

distilling  3-amido -valeric  acid  (Schotten,  B.  21, 
2235  ;  Gabriel,  B.  23,  1770).   Crystalline  mass. 
Yields  an  acetyl  derivative  (238°). 
(3) -Oxy -pyridine  C5H5NO  i.e. 

N<ChSh^™-     [124-5°].    Formed  by 


OXY-PYPJDINE  CAIIBOXYLIC  ACID. 
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potash -fusion  from  pyridine  sulphonic  acid 
(Fischer  a.  Kenouf,  B.  17,  703,  1896).  Needles, 
v.- sol.  water  and  alcohol.  Coloured  red  by  FeCl^. 
—Oxalate.  [175°].   White  needles. 

Acetyl  derivative.   (210°  uncor.).  Oil. 

Ethyl  derivative.  Made  by  ethylation, 
and  also  from  bromo-pyridine  and  alcoholic 
potash  (Weidel  a.  Blau,  M.  6,  654).  Oil.— 
B'.H.PtCl,.    [192°].  Prisms. 

M  ethyl  0  -  iodide  B'Mel.  Needles. 

Mcthylo  -  chloride  B'MeCl.  Needles. — 
B'jMe^PtCl^:  Orange  prisms,  si.  sol.  alcohol. 

(7)-0xy.pyridiiie  NH<^JJ:^2>*^*^-  ^V''^- 
one.  [148'].  (above  350°).  '  S.  100  at  15°. 
Formed  by  heating  chelidamic  acid  under  re- 
duced pressure  at  230°  or  with  water  at  196° 
(Lerch,  M.  5,  402  ;  Haitinger  a.  Lieben,  M.  6, 
300).  Formed  also  by  distilling  its  carboxylic 
acid  (Ost,  J.  2}r.  [2]  29,  65).  Small  efflorescent 
grains  (from  alcohol),  prisms  (containing  aq),  or 
trimetric  tables  ;  fl:&:c  =  •55:l:l-5.  V.  sol.  water 
and  alcohol.  Melts  below  100°  when  hydrated. 
Converted  by  treatment  with  Mel  and  KOH  into 

NMe<^^^:^^>GO,  a  deliquescent  mass  [89°] 

which  gives  (G,;H;NO),H,rtCl,  aq  [176°],  B'Mel, 
and  B'2Me_PtCl„.  Does  not  yield  an  acetyl  de- 
rivative. 

Salts.  —  B',,H,PtCI,  aq.  —  B',H,,PtCls  2aq. 
Efflorescent  monoclinic  needles  [200°],  con- 
verted by  boiling  water  into  B'3H.,Pt.Cl|„  aq. — 
B'HNOjAgNOj :  tables.— B'HgCl,.—B'HHg,Cl5. 

Methyl  derivative  N^^^i^^^C.OMe. 

(191°  cor.)  at  738  mm.  Formed  from  (7)-chloro- 
pyridine  and  NaOMe  (H.  a.  L.).  Liquid,  sol. 
water.  Alkaline  in  reaction.  Changes  at  220° 
into  the  crystalline  isomeride  {v.  snjira).  Gives 
a  deep-blue  liquid  with  aqueous  CuSO^.  Cone. 
HIAq  converts  it  into  (7)-oxy-pyridine.  — 
B' JlPtCl,. :  crystals,  si.  sol.  water. 

Di-oxy-pyridine  G3H,,(0H).,N.  [c.  255°]  (K.  a. 
G.)  ;  [239°]  (W.  a.  B.).  Formed  by  potash-fusion 
from  its  ethyl  derivatives  and  also  from  pyrid- 
ine disulphonic  acid  (Kiinigs  a.  Geigy,  B.  17,  i 
1835  ;  Weidel  a.  Blau,  21/.  6,651).  Needles  (con- 
taining Hq),  V.  sol.  watei-,  si.  sol.  alcohol. 
Coloured"  red  by  FeClj.— B'HCl :  needles. 

Mono-ethyl  derivative  C,li„^0.  [128°]. 
Formed,  together  with  the  di-ethyl  derivative, 
by  heating  dibromopyridine  [111°]  with  alcoholic 
potash.  Tables,  si.  sol.  celd  water. — B'HNOj.— 
B'oH.I'tClj :  red  triclinic  needles. 

Di-cthyl  derivative  G.^H3(0Et)^N.  (c. 
244°).  Made  as  above.  Liquid,  nearly  insol. 
water.— B'.,H.PtCl,. :  yellow  needles.— B'HHgClj. 
[100°].    Crystals  (from  HClAq). 

Di-oxy-pyridine.  Di-oxim  of  the  dihy- 

dride  NH<g^2g):ci:?>CH.  [193°].  A 
product  of  the  action  of  hydroxylamine  on  tri- 
mcthylene  cyanide  (Biedermann,  B.  22,  2907). 
Yields  a  di-acetyl  derivative  [127°]  and  a  dibenz- 
oyl  derivative  [i80°]. 

Picrate.    [175°].  Needles. 

Tri-oxy-pyridine  C5H5NO3  i.e. 

^^C(0H)"CH^*^-^^  [220°-230°],  Formed 
by    boiling   di-oxy-amido-pyridine   (glutazinc)  j 


with  cone.  HGlAq  (Stokes  a.  Von  Pechmann, 
Am.  8,  384;  B.  19,  2701).  Yellowish  sandy 
powder,  v.  sol.  hot  water.  On  evaporation  of  its 
solution  it  is  partly  converted  into  its  anhydride. 
Fed,  gives  a  red  colour.  Forms  with  bromine 
CBr,;C0.CBr,.C0NH,_,.  NH,0Ac  at  140°  converts 
it  into  glutazine. — BaA'.,. — AgA'. — B'HCl. 

Oxim  NH<^Q^^=>G:N0H.  [190°]. 

Made  by  boiling  tri-oxy-pyridine  or  glutazine 
with    hydroxylamine   hydrochloride.  Minute 
hexagonal  plates  (containing  aq),  m.  sol.  hot 
water. — B'HCl :  plates. 
Phenyl-hydrazide 

NH<^^Q^^->C:N,HPh.    [230°].  Tables. 

Anhydride  CmH^N^Oj.  Made  by  boiling 
glutazine  with  dilute  H^SOj.  Minute  Hesh- 
coloured  prisms,  si.  sol.  water. — BaA'.,4aq: 
yellow  prisms.— AgHA".—B'H,S0,.— B'HCl. 

Befercnccs. — Di-bromo-,  Di-chloko-,  and  Di- 

IODO-,  OXY-PYKIDINE. 

OXY-PYRIDINE  CARBOXYLIC  ACID 

G,H,)N(0H).C0,,H.  (ayo.rypicolinic  acid.  [207°]. 
Made  by  heating  di-chloro-oxy-pyridine  carb- 
oxylic acid  [282°]  with  HI  in  HOAc  at  210° 
(Ost,  J.  pr.  [2]  27,  289).  Long  needles  (con- 
taining aq)  or  short  anhydrous  needles;  v.  sol. 
hot  water  and  alcohol,  insol.  ether.  Coloured 
reddish-brown  by  FeCL.  AgNO,  is  not  reduced, 
but  gives  a  white  pp. — BaA'^  aq. — CaA'j. — 
G5H.,N(0K).C0,.K  aq  :  groups  of  needles. 

Oxy-pyridine  carboxylic  acid 
C,H,N(0H).C0,H.  [fi)-Picolinic  acid.  [250°]. 
Made  by  the  action  of  HI  in  HOAc  on  chloro- 
oxy-piyridine  carboxylic  acid  [257°]  at  200° 
(Ost).  Formed  also  without  by-products  by 
boiling  comanic  acid  C.H.,0.,(CO.,H)  with  NH  A'l 
(Ost,  J.pr.  [2]  29,  64).  Glittering  plates.  Yields 
oxypyridine  [148°]  on  heating  strongly. —  Salt : 
BaA',,  2aq  :  small  needles,  m.  sol.  water. 

Oxy-pyridine  carboxylic  acid 
C,H,N(OH).CO,H.  {y)-0.ry-2n.coUnic  acid. 
[258°].  Formed  by  the  action  of  tin  and  HClAq 
on  chloro-oxy-pyridine  carboxylic  acid  [224°] 
(Bellmann,  J.  pr.  [2]  29,  7).  Small  trimetric 
pyramids  (containing  aq),  si.  sol.  water,  sol. 
cone.  HClAq.  Coloured  brown  by  FeCl^.  — 
BaA'., :  prisms. — CaA'.,4aq  :  needles. 

Oxy-pyridine  carboxylic  acid 
C,H,N(OH).CO,H  i.e. 

C(OH)^^jj:^^^C.CO,PI.    Oxy-nicotinic  acid. 

[302°].  Formed  by  heating  oxy-pyridine  di- 
carboxylic  (oxyquinolinic)  acid  with  water  at 
195°  (Ivdnigs  a.  Geigy,  B.  17,  589).  Formed 
also  by  the  action  of  NH,Aq  on  the  methyl  ether 
of  coumalic  acid  (i'.  vol.  ii.  p.  264),  the  product 
being  saponified  (Pechmann  a.  Welsh,  B.  17, 
2384;  C.  J.  47,  145).  Needles,  si.  sol.  hot 
water.  May  be  sublimed.  PClj  yields  chloro- 
pyridine  carboxylic  acid,  whence  tin  and  HCl 
form  nicotinic  acid.  FeClj  gives  a  light-yellow 
colour. — PbA'„2^aq:  needles,  sol.  hot  water. 

Methyl  'derivative  C;,H,N(OMe).CO,H. 
[238°].  Formed  by  methylating  the  acid,  and 
also  from  methyl  coumalate  and  methylamine, 
the  product  being  saponified.  Needles  (contain- 
ing aq),  nearly  insol.  cold  water. 

Phenyl   derivative  C,H3N(0Ph).C0,H. 
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[280°].  Fornietl  by  the  action  of  boiling  NaOHAq 
on  metliyl  coumal-anilidate  {loc.  cit.).  Needles. 
Oxy-pyridine  carboxylic  acid 

CH'^^^'^g^^C.CO.H.  {a).Oxy-nicotinic acid. 

[256°].  Formed  by  heating  (a)-oxy-isooincho- 
meronic  acid  with  HOAc  and  a  little  Ac.O  at 
210°  (Weidel  a.  Strache,  M.  7,  295).  Slender 
needles  (from  water).  Yields  (a) -oxy-pyridine 
when  heated. — AgA':  silky  needles. 

Oxy-pyridine  dicarboxylic  acid  C-H^NO^  i.e. 

^"^cJoH)  C(C0.2H)^*^^'  {<^)-Oxyisocinchomc- 
ronic  acid.  Formed  by  oxidising  (a)-diquinolyl 
with  KMnO^  (Weidel  a.  Strache,  M.  7,  293). 
Vitreous  crystals.  Gives  no  colour  with  reCl3. — 
BaA". — Ag.,A"  :  needles,  nearly  insol.  water. 

Oxy-pyridine  dicarboxylic  acid 
C,HjN(OH)(CO,H),,i.e. 

N<cjoHH^dH>^^-  Oxyquinolinic 
acid.  Formed  from  quinolinic  acid  by  potash- 
fusion  (Konigs  a.  Korner,  B.  16,  2158).  Small 
crystals  (from  dilute  H^SO,),  blackening  at  254°. 
FeCl3  colours  its  aqueous  solution  red.  Its  Ag 
salt  yields  (a) -oxy-pyridine  on  heating. — 
BaA',  4aq:  needles  (from  hot  water). 

Methyl  derivative  C,H,N(OMe)(COJI),, 
[140°].  Got  by  adding  KMn04  to  aqueous 
solution  of  the  methyl  derivative  of  (7)-amido- 
carbostyril  (Feera.  Konigs,  B.  18,2398).  Needles, 
V.  e.  sol.  water. — AgH.,A"2.  Needles  (from  water). 

Isomeride  v.  Chelidamic  acid,  vol.  i.  p.  729. 

Di-oxy-pyridine  carboxylic  acid  C^H.NO^  i.e. 

^"^cIohI-CH^^-^*^^-^ '  C^'^™^'^  "c^*^-  Formed 
by  heating  the  mono-,  di-,  or  tri-  amide  of  citric 
acid  with  HCl  orH  SO,  (Behrmann  a.  Hofmann, 
B.  17,  2687).  Crystalline  powder,  nearly  insol. 
water,  si.  sol.  hot  HClAq.  Carbonises  at  300°. 
PCI- converts  it  into  di-chloro-pyridine  carboxylic 
acid  [210°].  Gives  a  deep-blue  colour  with 
NaNO.^.  Tin  and  ECl  reduce  it  to  tricarballylic 
acid. — BaA'2  2aq. 

Di-acetyl  d  erivative.  Crystalline. 

Methyl  ether  MeA'.  Plates,  decomposing 
above  220  \ 

Ethyl  ether'Etk'.  Plates. 

Amide  C,H,,N(OH),.CONH,.  Formed  by  the 
action  of  cone.  NHjAq  on  ethyl  acetyl-citrate 
and  on  aconitic  ether  (Kuhemann,  C.  J.  51,  405  ; 
B.  20,  3866).    Small  grey  crystals  (from  water). 

Di-oxy-pyridine  carboxylic  acid 
CjH.,N(0H)2C0jH.  Comeiiamic  acid.  Di-oxy- 
picoliuic  acid.  Formed  by  heating  hydrogen 
ammonium  comenate  at  190°,  or  by  boiling  co- 
menic  acid  with  NH3Aq.  The  yield  is  about 
45  p.c.  of  the  comenic  acid  used  (How,  T.  E. 
20  [2]  255;  A.  80,  65;  83,  350;  Ost,  J.  jyr.  [2] 
27,  269).  Tables  (containing  2aq),  m.  sol.  hot 
water  and  alcohol.  Not  decomposed  by  boiling 
NaOHAq.    Gives  a  purple  colour  with  FeCl.,. 

Reactions. — 1.  Yields  pyridine  on  distillation 
with  zinc-dust  (Lieben  a  Haitinger,  B.  16, 1263). 
2.  Cone.  HIAq  at  200°  does  not  attack  it,  but 
when  heated  with  it  for  two  days  at  270°  pyro- 
comenamjc  acid  (probably  a  di-oxy-pyridine) 
C5H-NO2  is  formed.  This  body  crystallises  in 
needles  (containing  aq),  gives  a  violet  colour  with 
FeCl,,  and  forms  B  HBr.— 3.  PCl^  (3  mols.)  act- 
ing on  the  acid  (1  mol.)  at  100°  forms  a  product 


which  on  treatment  with  tin  and  HClAq  yields 
a  di-oxy-methyl-pyridine  C^HjNOo,  crystallising 
in  trimetric  prisms  (containing  aq),  and  form- 
ing the  salts  B'HCl  and  B'H^POj.  PCI5  and 
POCI3  at  200°  convert  this  di-oxy-methyl-pyr- 
idine at  200°  into  hexa-chloro-methyl-pyridine 
and  C5H2CLN(CC1.,),  which  is  converted  by  boil- 
ing water  into  chloro-(7)-oxy-pyridine  (a)-carb- 
oxylic  acid  (Bellmann,  J.  pr.  [2]  29, 19).  Excess 
of  PCI5  (5  mols.)  at  220°  acting  on  comenamic 
acid  in  presence  of  POCI3  forms  penta-  and  hexa- 
chloro-methyl-pyridine,  and  other  bodies,  whence 
water  jjroduces  chloro-(7)-oxy-pyridine  (a)-carb- 
oxylic  acid  and  chloro-cyamic  acid  C„H„C1N0„ 
which  crystallises  in  needles  [186°],  and  gives  a 
blue  colour  with  FeCl^.  Chlorocyamic  acid 
yields  the  salts  AgA'  and  BaA'jaq. — 4.  Ammo- 
nium comenamate  forms,  among  other  products, 
on  distillation,  a  very  poisonous  base  called 
'  Oxycomazine '  CmH-NjO  (Krippendorff,  J.  pr. 
[2]  32,  153).  The  base  crystallises  from  alcohol 
in  four-sided  prisms,  S.  -0035  at  20°.  Its  solu- 
tions in  dilute  acids  show  green  fluorescence, 
and  in  strong  acids  a  blue  fluorescence.  Tin 
and  HCl  reduce  it  to  oxy-amido-pyridine.  Oxy- 
comazine forms  the  following  salts:  B  H.,Cl„, 
[c.  265°],  B'H^PtCl,,  B'H2SOj3aq,  [c.  295°],  and 
CioH^AgNjO. — 5.  KMnOj  oxidises  comenamic 
acid  to  tri-oxy-pyridine  carboxylic  acid. 

Salts.  —  NII,|A' :  very  small  grains. — 
BaC^H.iNO^aq  :  pp. — BaA'22aq:  crystalline. 

E  thy  I  ether  EtA.'.  [205°].  Needles  (con- 
taining aq),  sol.  hot  water  (Keibstein,  /.  pr.  [2] 
24,  284).  Yields  Ba(C.H,NOJ.,  2aq  and 
EtA'HCl  aq,  both  crystalline.  When  heated 
with  AcCl  it  yields  an  anhydride  C„H,NO.,  [261°] 
and  two  derivatives,  C,H,N(OH)(OAc).CO.,Et 
[152°]  and  C.H2N(OAo).,CO„Et  [38°].  BzCl  forms 
C,H,N(OBz)2C02Et  [102°].' 

Di-oxy-pyridine  carboxylic  acid  C^H^NO^. 
Oximido-comanic  acid.  Made  from  comanio 
acid  and  hydroxylamine  (Ost,  J.  pr.  [2]  29,  378). 
Small  needles,  decomposing  at  200°.  Reduced 
by  tin  and  HCl  to  (;3)-oxy-picolinic  acid. 

Di-oxy-pyridine  dicarboxylic  acid.  Ethyl 

derivative  N<^j°|5';^j^°;^j>CH.  [182  ]. 

Formed  by  the  action  of  NaOHAq  on  the  mono- 
ethyl  ether  EtHA"  [160°],  which  is  made  by 
treating  ethoxy-(a)-pyrone  dicarboxylic  ether 
with  NHjAq  (Guthzeit  a.  Dressel,  B.  22,  1427  ; 
A.  262,  104).  Needles  (containing  aq).  Cone. 
HClAq  at  140°  forms  glutaconic  acid  [134°]. 
PClj  in  POCI3  at  250°  gives  di-chloro-pyridine 
dicarboxylic  acid  [230°]  whence  Et.A"  [76°]  and, 
by  treatment  with  HI,  pyridine  dicarboxylic  acid 
[322°]  may  be  prepared. — AgA". 
Mono-ethyl  ether 

CH<^SSh)';C(cS:^)>^-  [160°].  Needles. 
Yields  AgA'  and  an  acetyl  derivative  Ci^Hj^NO, 
[100°]. 

Di-ethyl  ether  Et,A''.  [81°]. 

Tri-oxy-pyridine  carboxylic  acid  C  H^NO,. 
Tri-oxy-picoUnic  acid.  Oxy-coinenamic  acid. 
Formed,  in  small  quantity,  by  oxidising  comen- 
amic acid  with  potassium  permanganate  and 
H2SO4  in  the  cold.  Prepared  by  heating  oxy- 
comenic  acid  CjH0.,(0H)2.C02H  with  cone 
NH3Aq  at  160°  (Reibstein,  /.  pr.  [2]  24,  290; 
Ost,  J.  pr.  [2]  27, 265).    Small  needles  (contain- 
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JriK  aq)  (from  water).  Dogs  not  form  a  hydro- 
chloride. Gives  an  azure  pp.  with  ISaCl.^  and 
NH,.  Alcoholic  potash  gives,  in  alcoliolic  solu- 
tions, a  blue  fiocculent  pp.,  forming  a  colourless 
solution  in  water.  FeCl,  gives  an  indigo-blue 
colour.  AgNO;,  gives  a  white  pp.,  soon  turning 
black.  Br  forms  bromo-tri-oxy-pyridine  earb- 
oxylic  acid,  crystallising  with  2aq.  Nitric  acid 
added  to  the  ethereal  solution  forms  oxypyrido- 
quinone  carboxylic  acid  CiHNO.^(OH).CO.II, 
crystallising  in  orange  tables  (containing  iaq). 
licfcrcitccs. — Biiojio-,  Chloro-,  and  Biiojio- 

NITKO-,  ()XY-1'YRI1)I\H   CAKRdXYLIC  ACID. 

o-OXY-PYRIDYL-ETHYL-FURFURANE 

CH<^g:^^^C.Cn,.CH(OH).C<g^^;-3g.[43°]. 

(1C4'  at  20  mm.).  Formed  from  (a)-methyl- 
pyridine,  furfuraldehyde,  and  some  water  at 
150°  (Klein,  B.  23,  2093).  Greenish  mass,  v. 
tol.  alcohol.-B'.,H,PtCl,.  [1G2^].— B'HHgCl^. 
[c.  150°].— B'HCdIj.— B'C.HjNjO,.    [c.  ICO'J. 

Acetyl  derivative.    Oil. — 
(C,,H,„AcN0.,).,H.,Pt01,.  [ICS''].— B'HHgClj.  [c. 
155°].    Small  needles. 

Benzoyl  derivative  C,,H,„BzNO.,.  [49°]. 
— B'.,H.,PtCl,.    [140°  145°].— B'HHgClj.' 

OXY-PYRIDYL-MALONIC  ACID 
C,,H^N.C(OH)(CO.,H).,.  Formed  by  oxidising 
pilocarpine  with  KMnO,  (Hardy  a.  Calmels,  Bl. 
|2]  48,  228).  Syrup.  Yields  pyridine  ()3)-carb- 
oxylic  acid  on  further  oxidation. — BaA". — 
BaA"  3aq. -Cu.,A"(OH).aq.-Ag,.A"  :  pp. 

OXY-PHENYL-PYRiDYL-PRbPIONICACID. 
Hexahijdride  C,,H,„N.CHPh.CII(OH).CO,,H. 
[244°].  Formed  from  piperidine  and  sodium 
phenyl-glycidate  (Frienniever,  B.  22,  li.S2). 

a-OXY.(i3)-PYRIDYL-PR0?IONIC  ACID 
C,H,N.CH,,.CH(OH).CO,H.    Formed  by  boiling 
pilocarpine  with  water  for  12  hours  (Hardy  a.  Cal- 
mels, BL  [2]  48,  227).  Gummy  mass.— B'HCl.— 
B'.^PtCl^.— B'AuCl,.    [154°].    Prismatic  needles. 

a-Oxy-(a)-pyridyl-propionic  acid 
C,H,N.Cn,.CH(OH).CO,,H.  [125°].  Formedby 
the  action  of  hot  dilute  caustic  soda  on 
CJ1^N.GH,.GH(0H).CCI„  the  product  of  the 
union  of  chloral  with  (a)-picoline  (Einhorn,  B. 
23,  219;  A.  265,  211).  Prisms. - Cu  A'.,0 : 
needles.— (HA').>H.PtCl,.  [204°].— HA'HAuCl,. 
[174°1.  Orange  prisms. — AgA'  :  white  needles. 
— HA'HCl.    [80°].- HA'HBr. 

Benzoyl  derivative.  [145°].  Needles.— 
B'JL.PtCl,.    [179°].    Yellow  prisms. 

Me  thy  I  ether  MeA'.— MeA'HAuCl,.  [119°]. 
—  Benzoyl  derivative  of  the  ether 
C.H,N.CH,.CH(OBz).CO,Me.  [c.  41°].  Yields 
B'„H_.rtCI,.,  [193°],  crystallising  in  yellow  needles. 

/3-0xy-(a)-pyridyl-propiouic  acid 
C,H,N.CH(OH).CH,.CO,H.  [8G^J.  Formed  by 
warming  ^3-bromo-pvridyl-propionic  acid  with 
NaOHAq  (Einhorn,  B.  23,  221).  White  needles, 
V.  e.  sol.  water. —  Cu,A'.,0  :  blue  crystals. — B'HCl. 
[147°].    Prisms.-B',,H,PtCl,.  [191°]. 

Benzoyl  derivative.     [135-5°].  Prisms. 

Methyl  ethyl  MeA'.  Yields  (MeA') ,H.,rtCl, 
[178-5°]  andabenzoyl  derivative  [79°]  crys- 
tallising in  prisms. 

Ethyl  ether  EtA'.    Yields  (EtA'),>H.,PtCl,. 

Di-oxy-pyridyl-propionij  acid 
C5H,N.CH(0H).CH(0H).C0,H.  [190°].  Fom-ied 
by  oxidising  pyridyl-acrylic  acid  with  alkaline 
KMuO,  (Einhorn,  B.  23,  223).    White  crystals. 


Ethyl  ether  Etk'.  [9G°].  Tables.  Yields 
a  benzoyl  deri  vative  [122°]  crystallising  in 
needles. 

DI-OXY-PYRIMIDINE    v.  nvDnoQuiNONE 

TETRACARDOXYLIC  ACID. 

OXY-PYEONE      DICARBOXYLIC  ACID. 

Ethyl  derivative    of   the    ethyl  ether 

CH^^I^Q-^^J^I^^^^'^^O.    Anhydride  of  tri- 

ethyl  propylcnc-telracarborylate.  [94°].  Formed 
by  distilling  di-carboxy-glutaconic  ether  at  210° 
under  15  mm.  pressure  (Guthzeit  a.  Dressel,  B. 
22,  1415).  Needles,  insol.  water  and  alcohol. 
Converted  by  HClAq  into  glutaconic  acid. 

OXY-PYROTARTARIC  ACID  C,H,0.  i.e. 
CH,.C(0H)(G0JI).GH,.CO,H.  Mol."  w. "  148. 
[108°].  Formed  by  the  action  of  boiling  dilute 
HCl  upon  CH3.C(0H)(CN).CH.,.C0,Et,  which  is 
got  by  heating  acetoacetic  ether  for  three  days  with 
dry  HCy  at  100°  (Morris,  C.  J.  37,  7 ;  cf.  De- 
mar(,'ay,  Bl.  [2]  27,  120).  Made  also  by  oxida- 
tion of  isovaleric  acid  by  long  boiling  with  dilute 
HNO,,  (Bredt,  B.  14,  1782  ;  15,  2318).  Deli- 
quescent, star-like  groups  of  needles,  sol.  water, 
alcohol,  and  ether.  On  dry  distillation  it  splits 
up  into  water  and  citraconic  anhydride.  — 
BaA"  2aq.  Not  decomposed  by  boiling  with 
water.— CaA"  l.Jaq. — Ag  A"5aq:  needles. 

Oxy-pyro'artaric  acid 
CH,.CH(CO,H).CH(OH).CO,H.  Citravialic  acid. 
[119°].  Formed  by  the  action  of  zinc  on  a  dilute 
solution  of  chloro-citramalic  acid  (which  melts 
at  139°  according  to  Mclikotf,  A.  253,  88) ;  HCl 
is  added  towards  the  end  of  the  reaction  (Carius, 
A.  129,  100;  Morawski,  Sitz.  W.  76  [2]  070; 
J.  xir.  [2]  10,  69).  Large  hygroscopic  crystals, 
yielding  citraconic  anhydride  and  water  on  dis- 
tillation.—  Salts:  K.,A"a-aq.  —  BaH.,A".,2aq.  — 
MgA."—  CaA"  2aq.— CaA"  liaq.  -  CaH./A".,  5aq. 
ZnA"  2aq.— Pb.,A"0  2aq.  — PbA"  3|aq.  — Ag,A". 

Oxy-pyrotartaric  acid 
CH,(OH).CH(CO,H).CH,.CO,H.  Itamalic  acid. 
Formed  from  itaconic  acid  by  successive  treat- 
ment with  HBr  and  hot  water.  Formed  also  by 
boiling  ifa-chloro-pyrotartaric  acid  with  aqueous 
Na.COj  (Swarts,  Bull.  Acad.  Bclg.  [2]  24,  25; 
Bl'[2]  9,  317  ;  Fittig,  A.  188,  76;  Morris,  C.  J. 
37,  14).  The  free  acid,  liberated  from  its  Ca 
salt  by  oxalic  acid,  or  from  its  Ag  salt  by  H._,S, 
changes  on  evaporation,  even  at  15°,  into  its 
lactone  [58°].— Na A".-(NHj)HA".— CaA"aq.— 
Ca  A"  3aq.— PbA".— CuA".— Cu3A"20.  —  AgA'. — 
EtA':  oil. 

CH  CO 

Lactone  CH(CO.H)^jJjj-"jj  .  Baraconic 

acid.  [58°].  Formed  as  above,  and  also  by  boil- 
ing I'to-bromo-pvrotartaric  acid  (1  pt.)  with 
water  (10  pts.)  (Beer,  .4.  216,  90).  Crystalline. 
Y'ields  citraconic  anhydride  on  distillation.  With 
bases  it  yields  salts  of  itamalic  acid.—  NaC.HjOj. 
— CaA'.,  3aq.  Small  needles.  Yields  calcium 
itamalate  on  boiling  with  CaCO,. — AgA'. 

Chloro-itamalic  acid  CsH-ClO^.  [150"]. 
Made  by  passing  chlorine  into  a  solution  of 
sodium  itaconate.    Crystals,  v.  e.  sol.  w-ater. 

Oxypyrotartaric  acid  [c.  135^]  described  by 
Maxwell  Simpson  (Pr.  13,  44)  as  got  from 
glycerin  dichlorhydrin  by  successive  treatment 
with  KCy  and  KOH,  is  probably  3-oxv-glutaric 
acid.  It  yields  Ag,A"  and  Et,A"  (298-).  An 
isomeric  or   identical  aCid,  made  by  fusing 


OXY-PYROTARTAEIC  ACID. 


Bulphb-pyrolartaric  acid  with  potash,  yields 
Ag,A"aq  (Wieland,  A.  157,  41).  A  liquid 
isomeride,  got  by  potash  fusion  from  bromo- 
cyano-butyric  acid,  yields  Ag^A". 

Di-oxy-pyrotartario  acid  CjII^Og.  Ciiratar- 
taric  acid.  Formed  by  the  action  of  boiling 
baryta-water  on  chloro-citramalic  acid  prepared 
from  barium  citraconate  and  HOCl  (Carius,  A. 
129,  159)  and  by  heating  oxycitraconates  with 
water  at  120°  (Morawski,  pr.  [2]  11,  432). 
Amorphous,  deliquescent  mass. — Pb.A"  aq. 

Isomeride  v.  Itataetamc  acid. 

DI-OXY-DI-PYERYL-BUTANE  C,2H,N,02 
i.e.  C,H,N.CMe(OH).CMe(OH).CjH,N.  [120°]. 
Formed  from  pyrryl-methyl-ketone,  water,  and 
sodium-amalgam  (Dennstedt  a.  Zimmermann,  B. 
19,  2204).  Monoclinic  prisms  (containing  2aq). 
Melts  at  98°  when  hydrated.    V.  e.  sol.  alcohol. 

OXY-PYRUVIC  ACID  C.Iifi,  i.e. 
CH,(OH).CO.CO,H.  Formed  by  dissolving 
'  nitro-cellulose  '  (collodion)  in  dilute  NaOHAq 
and  allowing  the  solution  to  stand  at  20°  (Will, 
B.  24,  405).  Amorphous,  v.  sol.  water,  but  ppd. 
by  alcohol.  Keduces  Fehling's  solution  and 
ammoniacal  AgNO^.  Its  solutions,  and  those  of 
its  salts,  are  slightly  lievogyrate.  Phenyl 
hydrazine  forms  the  compound  Ci^.H^NjO^  or 
(N.,HPh)CH.C(N.,HPh).C02H,  [205°],  whence 
NaA'  [231°],  KA'  [233°],  NH^A'  [200°],  CaA'^, 
and  EtA'  [149°]. 

Salt  s. — CaA'j  8aq. —  SrA'„  4aq. — Cd A'.^  4aq. 

OXY-QUINALDINE    v.  'Oxy-methyl-quin- 

OLINE. 

OXY-QUINAZOLINE.  Dihydride 

CsH^<^^^-'^^.      '  Phenyldihydroacimiazine.^ 

[160°].    Formed  from  oxy-tolyl-urea  and  HCl 
(Soderbaum  a.  Widman,  B.  22,  1669).  Scales, 
insol.  cold  cone.  KOHAq. — B'HCl. — 
B',H,PtCl,  2aq:    [205°].-B'HAuCl,.  [179°]. 

Oxy-quinazoline  C,H^<^^Q^l-^g.  [212°]. 

Made  by  heating  formyl-o-amido-benzamide 
[123°]  for  two  hours  at  180°  (Knape,  J.pr.  [2] 
43,214).  Thin  needles.— B'^H^PtCl^aq.  [above 
250°]. 

Methyl  derivative  [71°]. 
Di-oxy-quinazoline 

C^Hj<^^^_£^'^Qjj.  ^Uramido-bcnzoyV  [above 

350°].  Formed  by  passing  cyanogen  into  an 
alcoholic  solution  of  o-amido-benzoio  acid  and 
boiling  the  product  with  HClAq.  Formed 
also  by  fusing  o-amido-benzoic  acid  or  o- 
amido-benzamide  with  urea,  and  by  heating 
the  product  of  the  action  of  ClCO.Eton  o-amido- 
benzamide  (Griess,  B.  2,  415  ;  11,  1985  ;  Abt, 
J.pr.  [2]  39,  140).  Keedles,  si.  sol.  hot  water. 
With  PCI5  it  yields  di-chloro-quinazohne  [115°]. 
— C„H,NaN,O.F:tOH :  needles. 

Di-methyl  derivative  CuHj(OMe).,N.,. 
[66°].  Made  from  di-chloro-quinazoline  and 
NaOMe.    Needles,  v.  e.  sol.  alcohol. 

OXY-p-QTJINAZOLYL-BENZOIC  ACID 

*^«^^'\CO.NXI,Hj.CO.,H-  ^^^'^^  oxidising  p- 
tolyl-quinazoline  dihydride  with  KMnO^  (Paal  a. 
BuscJi,  B.  22,  2699).    Small  needles.— AgA'. 

OXY-QUINHYDRONE  C,.,H,„0„.  Formed 
from  oxyhydroquinone  and  HNO3  (Earth  a. 
ychreder,  ill".  5,  595).  Dark  greyish-blue  crystals. 


(Py.    1)-0XY-QUIN0LINE  C,Hj<l^°-^g- 

[235°].  Made  by  heating  phenyl-;8-amido-acrylic 
acid  at  200°  or  oxanilic  acid  at  170°  (Reissert,  B. 
20,  3103;  B.  21,  1376).  Long  needles  (from 
alcohol),  yields  quinoline  when  distilled  with 
zinc-dust. 

Acetyl  derivative.    [228°].  Needles. 
Phenyl  hydrazide  CisH^Ns.  [168°]. 
(Py.  2)-0xy-quinoline.    This  is  probably  the 
constitution  of  cynurine  v.  infra. 

(Py.  3)-Oxy-quinoline  C,H,<^^^5h; 
Carbostyril.  [199°]. 

Formation. — 1.  By  reducing  o-nitro-cinnamic 
acid  (Chiozza,  A.  83, 118  ;  Tiemann,  B.  13, 2070 ; 
Friedliinder,  B.  14,  1916).— 2.  By  heating  o. 
amido-cinnamic  acid  with  HClAq  (T.)  or  dilute 
H.SO,  (Peer  a.  Konigs,  B.  18,  2395).— 3.  By  re- 
ducing tri-chloro-oxy-quinoline  with  HI. — 4.  By 
heating  (Py.  3)-chloro-quinoline  with  water  at 
120°  (Friedliinder  a.  Ostermaier,  B.  15,  335).— 5". 
By  the  action  of  aqueous  HOCl  upon  quinoline 
(Erlenmeyer  a.  Eosenhek,  B.  18,  3295).— 6.  By 
heating  quinoline  on  the  water-bath  with  a  cone, 
solution  of  bleaching-powder  (E.  a.  K.,  S.  19, 
489;  Eoos,  B.21,  619). 

Properties.  —  Long  thin  feathery  crystals 
(containing  aq)  (from  water)  or  thick  anhydrous 
prisms  (from  alcohol) ;  v.  si.  sol.  cold  water, 
insol.  NHjAq. 

Salts.— Ba(C„H,NO)„:  plates.- AgA' :  pp. 

Methyl  ether  MeA'.    (247°).  Oil. 

Ethyl  ether  EtA'.  (250°).  Formed  from 
(Py.  3)-chloro-quinoline  and  KOEt.  Formed 
also  by  heating  o-amido-cinnamic  ether  with 
alcohol  and  ZuCl,  at  90°  (Friedliinder  a.  Wein- 
berg, B.  15,  1424,  2103)  and  by  ethylation  of 
carbostyril.  Pungent  oil,  solidifying  below  0°. 
Yields  a  dihydride  [199°]  when  reduced  by 
sodium-amalgam. 

Phenyl  ether.   [69°].  Plates. 

Dihydride     v.  Amido-phenyl-peopionic 

ACID. 

,T>  i\ n^„„„i.,.u„o  CH:C(OH).C.CH:CH 
(B.  l)-Oxy-qumoline    gH:CH      C.  N  :CH- 

[224?].  Formed  by  potash-f ushion  from  quinol- 
ine (Py.  l)-sulphonic  acid  (Riemerschmied,  B. 
16,  721 ;  Lellmann,  B.  20,  2174).  Formed  also 
from  (Py.  l)-amido-quinoline  by  the  diazo-  re- 
action (Skraup,  M.  5,  533).  Silky  needles  or 
plates,  sol.  alcohol  and  aqueous  Na^CO^,  v.  si. 
sol.  water. — Salts:  BHCl:  yeUow  needles. — 
B'jH.PtCle  4aq :  orange  tables. 

Tctrahydride  C^3..,(0^)<C^-^\ 

[117°].    Made  by  reducing  with  tin  and  HCl. 
Needles,  sol.  water,  alcohol,  and  ether.  Yields 
a  nitrosamine  crystalUsing  in  tables,  sol.  alcohol. 
„>  n         •    V  C(OH):CH.C.CH:CH 
(B.  2)-Oxy-qmnoline  _C-N:CH- 

[193°].  (above  360°).  Formed  by  heating  a 
mixture  of  p-amido-phenol,  p-nitro-phenol,  gly- 
cerin, and  H2SO.,  (Skraup,  B.  16,  893  ;  M.  3, 
545).  Formed  also  by  heating  its  carboxylic 
acids  (Weidel,  M.  2,  575;  Skraup,  M.  4,  695J 
and  by  potash-fushion  from  its  sulphonic  acid 
(Fischer,  B.  17,  440).  Small  prisms  (from 
alcohol).  Not  coloured  by  ferric  chloride  solu- 
tion B'.,H.,PtCl,2aq  [230°].  —  B'.,Cu(0Ac)2.  — 
B'ifH.SOJjllaq.-B'HClaq  :  prisms,  v.  e.  sol. 


bXY-QUINOLINE. 


707 


water.— B'Mel  aq.  Crystalline  (Claus  a.  Howitz, 
J.  ^w.  [2J  42,  23'2  ;  43,  520).— B'MeCl.  [c.  272  ^]. 
— B'..Me.,PtCl,.  — B'Me.,SO,,  5aq.  — B'MeOH.  [c. 
200°].  —  B'EtBr.  [c."  242=].  —  B'C,H,C1  l^aq. 
[237^.— (B'C,H,Cl)2PtCl^. 

Methyl  ether  MeA'.  p-Quinanisolc.  (305°). 
S.G.  2  1-605.  Got  by  methylation,  and  also  from 
2:)-anisidine,  nitro-anisole,  glycerin,  and  H.^BO, 
(Skraup,  M.  G,  702).  Oil.  Solutions  of  its  salts 
show  blue  fluorescence.  Give';  a  green  colour 
with  chlorine-water  and  ammonia.— B'HCl  2aq. 
—  B'.,H,.PtCls  4aq.  —  B'H  .SO,.  —  B'.,H.,SO^.  — 
B'.,H.,Cr:,0,.— B'Mel.  [235°].  Brisms.— Picrate 
[204°].  " 

Acetyl  derivative  C„H,(OAc)N.  [38°]. 
(298°).    Crystals.— B',H,PtCl„.  Prisms. 

Benzoyl  derivative.    [231°].  Needles. 

Tetrahydride  of  the  methyl  ether 
a,H,„(OMe)N.  Thallin.  [43°].  (283°)  at  735  mm. 
Got  by  reducing  the  methyl  ether  with  tin  and 
cone.  HClAq.  Prisms.  FeClj  gives  a  golden 
colour,  changing  to  emerald  green.— Chlorine- 
water  gives  a  green  colour  turned  yellow  by  am- 
monia.—B'HCl.-B',H,SOj  2aq.— B'HI.  [155°]. 
— B'C,H„0^ :  four-sided  jjrisms.  S.  10  at  15°. — 
Picrate.  [162°]. 

Acetyl  derivative  C„H„Ac(OMe)N.  [47°]. 

(B.3)-Oxy-quinoline  gfjH)^  : C-nS 
[c.  238°].  Formed  by  heating  5;j-nitro-phenol 
with  m-amido-phenol,  glycerin,  and  H.,SOj 
(Skraup,  B.  15,  893  ;  M.  3,  559).  Formed  also 
by  potash-fusion  from  quinoline  (C  3)-sulphonic 
acid  (Fischer,  B.  15,  1979).  Silky  needles,  sol. 
alcohol,  not  volatile  with  steam.  Its  solutions 
shoT/  green  fluorescence.  FeClj  gives  a  brown- 
ish-red colour.— B',H,PtCl,2aq.— B'HCl  liaq  : 
prisms.^B'Cu(OAc)J— Picrate.  [244°]. 
Benzoijl  derivative.  [8G°].  Prisms. 
^  Methyl  ether  C,„H,NO.  (275° at  720  mm.). 
Oil,  volatile  with  steam. 

(R4)-Oxy-quinoline     ggijij^j.^f  giglJ. 

[75°].  (267°  cor.). 

Formation.  — 1.  By  distilling  its  carboxylic 
acid  (Weidel  a.  Cobenzl,  M.  1,  862).— 2.  By  soda 
fusion  from  its  sulphonic  acid  (Bedall  a.  Fischer, 

B.  14,  443,  1300).— 3.  By  heating  o-amido- 
phenol  with  o-nitro-phenol,  glycerin,  and  H,,SO, 
(Skraup,  B.  15,  893  ;  M.  3,  530). 

Properties. — Prisms,  si.  sol.  water.  May  be 
distilled  with  steam.  FeCl.,  gives  a  green  colour. 
Gives  quinolinio  acid  on  oxidation  with  KiMnO^ 
(Fischer  a.  Eenouf,  B.  17,  750).  Chlorine 
in  HOAe  forms  mono-,  di-,  and  tri-,  chloro- 
derivatives  (Zincke  a.  Hebebrand,  A.  264, 
1'.I8).  Ethylene  chlorhydrin  forms  crystalline 
]i(C.,H,OH)Cl,  whence  (C,,H,  ,NO.Cl).,PtCl^ 
(Wurtz,   C.   R.   90,   1269).     ClCO.Et  forms 

C, ,H„NO,  [105°]  whence  (C,,H,,Na,),H.,PtCl, 
(Lippmann,  M.  8,  439).  According  to  Lipp- 
niann  (M.  10,  067),  Mel  in  MeOH  at  100°  forms 
(C„H^(OMe)N)(C„H„(OH)NMeI)HI  2aq,  whence 
C,„II,,ClN.,0,HC15aq  and  C.,„H.,„CLN.,0.,PtCl,2aq. 
These  bodies  may  perhaps  be  more  simply  for- 
mulated-, as  below.  Chloroform  and  Na  yield 
CH(C„H,(OH)N),  (Lippmann,  B.  19,  2471). 

Salts.-B'HClaq.-B',.H.,PtCl,2aq  :  golden 
needles.— B'H.SOj  2aq.— B'C,H,N,0;.  [204°]. 
Cu(C,jH^NO)., :  canary -yellow  pp.— B'Mel  aq.  [c. 
170°].-B'MeC12aq.  [c.  260°J.-B',Me^tCl,2aq. 


(280°). 


Acetyl  derivative  C„H,,(OAc)N. 
Oil.— B'.,H.,PtCl,,2aq:  yellow  plates. 

Benzoyl  derivative.    [120°].  Crystals. 

Methyl  ether  C„H„(OMe)N.  (208°).  Got 
by  methylation,  and  also  from  o-aniido-anisole 
by  Skraup's  reaction.  Oil. — B',H.,PtClu  2aq. — 
B'HCL— B'C^H^N^O, :  yellow  needles  or  plates. 
—B'Mel  aq.    [1G0°].    Leaflets  (Claus  a.  Howitz, 

pr.  [2]  42,  229). 

Ethyl  ether  C,H„(OEt)N.  (286°)  at  718 
mm.  Needles  (Fischer  a.  Eenouf,  B.  17,  759).— 
Picrate.    [181°].    Yellow  needles. 

Tetrahydride  C„H,,(OH):C,H.N.  [122°]. 
Made  by  reducing  [B.  4)-oxy-quinoline  with 
SnCl,  (Fischer,  B.  14, 1368  ;  14,  2571 ;  16,  713; 
17,  759).  Needles  or  prisms,  sol.  hot  water. 
Yieldsa  nitrosamine  [68°].  The  methyl  ether 
C,jH|„(OMe)N  is  oily  and  yields  a  crystalline 
hydrochloride  and  a  nitrosamine  [80°].  The 
ethyl  ether  is  also  liquid  (275°)  at  715  mm., 
and  forms  a  crystalline  nitrosamine  [113°]  and 
an  oily  acetyl  derivative  (307°). 

Oxy-quinoline  C„H,NO.  Cynurinc.  [201°]. 
above  300°).  S.  -477 at  15°.  Probably  (By.  1)- 
or  (Py.  2)-oxy-quinoline.  Formed  by  heating 
its  carboxylic  acid  (cynurenicacid)  (Schmiedeberg 
a.  Schultzen,  A.  164,  158  ;  Kretschy,  M.  2,  68). 
Formed  also  by  oxidising  cinchonine  or  cinchonic 
acid  (Skraup,  M.  9,  821 ;  10,  729).  Monoclinic 
prisms  (containing  3aq),  m.  sol.  hot  water. 
Melts  at  52°  when  hydrated.  Tastes  bitter. 
KMnO,  oxidises  it  to  cynuric  acid.  ICl  gives  a 
brownish  pp.  [275°]  (Dittmar,  B.  18,  1618). 
Distillation  with  zinc-dust  forms  quinoline. 
Ac,_,0  on  heating  forms  an  indigo-blue  dye.  Yields 
a  tetrahydride.  -  B'.JICl  2aq  :  monoclinic  prisms. 
—B'HCl  aq.— B',H.>tCl,,  2aq  :  orange  needles. 

[Py.  2,  3)-Di-oxy-quiiioline 
^  „  ^CH:C(OH) 
^<i"i'\N=C(OH)- 
300°].  Prepared  by  heating  (Py.  2,  3)-chloro- 
oxy-quinoline  (0-chloro-carbostyril)  with  fused 
KOH  at  200°  (Friedliinder  a.  Weinberg,  B.  15, 
2681).  Fine  colourless  needles.  Maybe  sublimed. 
Is  a  very  weak  base  but  a  strong  acid ;  it  dis- 
solves in  concentrated  IICl,  but  is  reprecipitated 
on  dilution.  By  PCI,,  it  is  converted  into  the 
di-chloro-quinoline  [104°]. — A'Ag  :  crystalline. 

Di-oxy-quinoline  C^Hj<^^(^^^  C^QH' 

320°]. 

Formation. — 1.  By  the  action  of  cone.  H.^SO, 
on  o  amido-phenyl-propiolic  acid  (Baeyer  a. 
Bloem,  B.  15,  2151). — 2.  By  potash-fusion  from 
(Py-  1,  3)-bromo-oxy-quinoline  (Friedliinder  a. 
Weinberg,  B.  15,2683).— 3.  By  reducing  o-nitro- 
benzoyl-malonic  ether  with  tin  and  HCl  (Bischoff, 
B.  22,  387  ;  A.  251,  377).— 4.  By  boiling  its 
carboxylic  acid  with  cone.  HClAq  (B.). 

J'roprc^zcs. —Needles,  sol.  NaXOj  and  in  a 
mixture  of  alcohol  and  HClAq,  insol.  ordinary 
menstrua.  Its  ammoniaoal  solution  turns  blue 
in  air.    PCI5  yields  di-chloro-quinoline  [67°]. 

Salt.— C,H,AgNO,:  needles. 

Ethyl  ether  CJI,<§^2^-^^Et)-  l^^^^"^' 
Formed  by  reducing  o-nitro-benzoyl-malonic 
ether  -with  tin  and  HCl  (B.).    Slender  needles. 

  ~\XT\  r>HT 

[149°]. 


fi-Oxy-carbostyril.  [above 


7         nxj  /CH(OH).CH, 
Dihydride  CJ1,<^.^.  } — i  q^q-jj)- 


Formed  by  reducing  o-nitro-j8-osy-phenyl-propi- 
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onic  acid  with  FeSOj  and  NH^  (Einhorn,  B.  17, 
2011).  Needles  (containing  2aq)  melting  at  96° 
when  hydrated.  Eeadily  splits  off  water,  yield- 
ing carbostyril, 

(B.  l:4)-Di-oxy-quinoline 
CH:C(OH).C.CH:CH  .  ^ 

CH-C(OH)  C  N-CH'  Qi''^''^oline-hydroquinone. 

Pormed  by  reduction  of  quinoline-quinone  by 
SOj  (Fischer  a.  Renouf,  B.  17,  1645).  Thin 
needles.  V.  sol.  water,  si.  sol.  cold  benzene. 
Decomposes  about  220°. 

Salts. — The  hydrochloride  forms  orange 
needles;  the  sulphate  forms  sparingly-soluble 
orange-yellow  needles. 

Di-oxy-quinoline  C,|H.(0H)2N.  a.-Oxyquino- 
phenol.  [189°].  Got  as  a  bye-product  by  fusing 
{Py.  1,  3)-bromo-oxy-quinoline  with  potash 
(Friedlander  a.  Weinberg,  B.  15,  2084).  Con- 
centric needles,  v.  sol.  most  solvents.  PCI3  yields 
chloro-oxy-quinoline  [180°j. — AgA' :  crystalline. 

Di-oxy-quinoline  C.jH3(0H),N.  Oxycarbo- 
styril.  [191°].  Got  as  a  by-product  in  the  pre- 
paration of  carbostyril  from  o-nitro-cinnamic 
ether  and  alcoholic  ammonium  sulphide  (Fried- 
lander  a.  Ostermeyer,  B.  14,  1910).  Needles  or 
plates,  si.  sol.  hot  water.  May  be  sublimed. 
Coloured  red  by  HNO,.  Eeduced  by  tin  and 
HCl  to  carbostyril.  Alkaline  KMnO,  oxidises  it 
to  o-nitro-benzoic  acid. — BaA', :  needles. 

Ethyl  ether  C,,H„EtNO,I  [73°].  Prisms, 
insol.  water.  May  be  distilled. — B'HCl :  hygro- 
scopic crystals. — B'.^H._,PtCl^.  Crystals. 

Di-oxy-quinoline  C„H.(OH),N.  [130°-136°]. 
Formed  from  quinoline  (a)-di-salphonic  acid  by 
fusion  with  potash  at  260°  (La  Costs  a.  Valeur, 

B.  19,  997  ;  20,  1821).  Needles  (from  benzene), 
V.  sol.  ether.  Oxidises  in  air. — B'HCl  aq.  [256°]. 
B',H,PtCl,2aq:  yellow  pp.— B'C.HjN.O,.  [227°- 
237°].    Yellow  needles,  v.  sol.  warm  water. 

Mono-acetyl  derivative  C^H^AcNOj. 
[117°].    White  needles  (from  warm  water). 

Di-benzyl  derivative  CgHjBz.NOj. 
i:i30°-134^J.    Needles,  v.  sol.  alcohol. 

Mono-methyl  ether  C.,H5(0H)(0Me)N. 
Formed  by  methylation.  Liquid,  sol.  hot  water. 
—B'HCl  aq.  [255°-259°].  Yellow  needles.— 
B',H  ,PtCl„  2aq  :  needles.— B'C.H^N.O,.  [221°- 
226°].    Needles,  si.  sol.  cold  water. 

Di-methyl  ether  C,H,(OMe)  ,N.  Liquid, 
si.  sol.  hot  water.— B'HCi  aq.  [202^-266^].— 
B',H,PtCl,  4aq :  monoclinic.  —  BC  H,N,0,. 
[104°].— B'Mel.  [212°].  Monoclinic  tables.— 
(a,H,,Me,NO.,)(C„H,NO„)MeI.  [207°].  Crimson 
needles.  —  (C„H3Me,N6,),C„H,N02MeI.  [170°]. 
Lemon-yellow  needles. 

Di-oxy-qninoline  C,H,(OH)_JSr.  [68°].  Made 
by  potash-fusion  from  quinoline  (3)-disulphonic 
acid  (La  Coste  a.  Valeur,  B.  20,  3200).  Needles. 

Di-oxy-quinoline.       Di-viethyl  ether 

C, ,H,(OMe),N.  Got  from  veratric  acid  (derived 
from  eugenol)  by  nitration  and  reduction,  the 
resulting  amido-veratric  acid  being  heated  with 
nitro-benzene,  glycerin,  and  H^SO^  (Gold- 
schmiedt,  M.  8,  342).  Oil.  —  Salts: 
B'HCl  aq.-B',H,PtCl,  aq.— E'C^H^NjO,.  [257°]. 
— B'.^H._,Cr._.0, :  yellow  crystalline  pp. 

Di-oxy-quinoline  C„H,(0H),,N.  Formed  from 
quinoline  {B.  l)-sulphonic  acid  by  potash-fusion 
(Lellmann,  B.  20,  2174).  Needles,  not  melted 
at  320°.— B-jH^tCl, :  needles. 


Di-oxy-quinoline.  Acetyl  derivative  of 
the  tetrahydride  C,H„(0H)(0Ac)N.  Formed 
by  reducing  {Py.  2)-mtr:oso-{Py.  3)-oxy-carbo- 
styril  with  zinc-dust  and  HOAc  (Baeyer  a.  Ho- 
molka,  B.  16,  2217).  Colourless  needles,  si.  sol. 
water,  sol.  HOAc.  Forms  a  blue  solution  with 
alkalis. 

(B.  2;  Py.  3)-Di-oxy-qainoline.  Methyl 
derivative  C(OMe):CH.C.CH:CH 

aerivative  cH:CH  -C.N=C.OH-  ^^ 

Got  by  the  action  of  ammonia  and  FeSO, 
on  [2:5:l]C„H3(NO,)(OMe).CH(OH).CH,.CO,n 
(Eichengriin  a.  Einhorn,  A.  262,  179).  Needles, 
V.  sol.  alcohol. 

Tri-oxy-quiQoline.  Dihydride  of  the 
methyl  derivative 

C,H3(0Me)<g^^<Q^)-gg^.    [177°].    Got  at  the 

same  time  as  the  preceding  body.  Needles. 
(Py.  l,2,3)-Tri-oxy-quinoline 

^iiHj<r^^*^^^'Q"Q^  •   Formed  by  reduction  of 

(Py.  2)-nitroso-(Py.  3)-oxy-carbostyril  with  SnCLj 
(B.  a.  H.).  Needles,  v.  sol.  alcohol,  v.  si.  sol.  water. 
Yields  quinisatic  acid  C,Hj(NH;).CO.CO.CO,H 
on  oxidation  with  FeClj. 

References. — Di-bkomo-,  Chloro-,  and  I0D0-, 
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DI-OXY-ISOaUINOLINE,  Di-methyl 
ether  CjH-(OMe).,N.  Formed,  together  with  vera- 
tric acid,  by  fusing  papaveraldine  with  potash. 
Formed  also  by  heating  its  carboxylic  acid, 
which  is  a  product  of  the  oxidation  of  papaverine 
(Goldschmiedt,  M.  7,  494;  8,  510;  9,  344). 
Yields  hemipic  and  cinchomeronic  acids  on 
oxidation.— B'HCl  3aq.— B'C.H^NjO,.  [220°].— 
B',„H,Cr,0,. 

'{Py.  3)-0XY-QUIN0LINE  (P.  1)-CARB- 
OXYLIC  ACID 


C,„H,N03  i.e  C,H^<. 


C(CO,H):CH 


.N^ 


=C.OH  • 


Oxy- 

cinchonic  acid.  Carbostyril  carboxylic  acid. 
Mol.  w.  189.  [above  310°].  Got  by  fusing  cin- 
chonic acid  with  potash  (Konigs, -B.  12,  99;  16, 
2152).  Needles,  si.  sol.  water.  May  be  sub- 
limed. Its  Ag  salt  yields  carbostyril  on  distil- 
lation.— CuA'j.— AgA' :  white  pp. 

Ethyl  ether  [207°].  Needles. 

Ethyl  derivative  C,,HJOEt)(CO,H)N. 
[146°].  Made  from  chloro-quinoline  carboxylic 
acid  and  NaOEt.  Needles.  Changes  to  the 
isomeric  ethyl  ether  when  heated  above  140°. — 
C3H,(0Et)(C0,,Et)N.    [86°].  Needles. 

{Py.  3)-Oxy-quinoline  (P;/. 2) -carboxylic  acid 

C,H,<^^^:^Q2-^,    [above   320°].    Made  by 

heating  o-amido-benzoic  aldehyde  with  malonic 
acid  at  120°  (Friedliinder  a.  Gohring,  B.  17- 
459),  and  also  by  reducing  o-nitro-benzylidene- 
malonic  acid  (Stuart,  C.  J.  53,  143).  Small 
needles,  v.  si.  sol.  water,  m.  sol.  HOAc.  PCI5 
yields  chloro-quinoline  carboxylic  acid  [209°], 
whence  KOEt  forms  the  ethi/l  derivative 
C,H,,(OEt)(CO,H)N  [133°].  —  BaA',.  —  AgA': 
gelatinous  pp.— Ag^CioH^NO,:  needles. 

{B.  4)-Oxy-quinoline  (Pi/.  l)-carboxylic  acid 
fi  Tixrn  •     CH:CH — C.C(CO,H):CH 

<^ioti;J>iUat.e.  cxi:C(OH).C   N:Cir  ^"'* 

Oxycinclmiic  acid.  [256°].  Formed  by  fus- 
ing (a)-sulpho-cinchonio  acid  with  potash 
(Weidel  a.  Cobenzl,  M.  1,  856).    Minuir  prisms 
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(containing  aq),  si.  sol.  hot  water,  m.  sol.  hot 
alcohol.  Gives  a  green  colour  with  FeCl^.  Yields 
(-/->.  4)-oxy-quinoline  on  distillation,  and  pyridine 
(a)-tri-carboxylic  acid  on  oxidation.— BaA',. — 
BaC,„H-,NO,  aq.— AgHA',  aq.-AgA'.—  HA'HCl : 
monoclinic  needles. — B^H.lHCl,j'2aq  :  needles. 

(B.  2)-Oxy-quinoline  carboxylic  acid 
C,„H.NO,.  {^)-0.cy-cinclio)uc  acid.  [c.  .320°], 
Made  by  potash-fusion  from  (j8)-suIpho-cinchonic 
acid  (Weidel,  M.  2,  571).  Tables  (containing 
aq),  si.  sol.  water.  Yields  {B.  2)-oxy-quinoline 
on  distillation,  and  a  pyridine  tricarboxylic  acid 
on  oxidation. — BaA'„. — HA'HCl  aq  :  needles. — • 
(HA')._,H.J'tUl,;  2aq  :  monoclinic  tables,  decom- 
posed by  water. 

{B.  3)-Oxy-quinoline-(P;/.  1?) -carboxylic  acid 
C|oH,NO..|.  Xanthoquinic  acid,  [above  300°]. 
Possibly  identical  with  the  preceding  acid.  Got 
by  heating  quinic  acid  with  cone.  HClAq  at 
225°  (Skraup,  M.  2,  GOl  ;  4,  G95).  Yellow  grains. 
Yields  (7J.  2)-oxy-quinoline  on  distillation. — 
Salts:  BaA'oCaq.  —  CaA'.,10aq.  —  CuA'.,aq.  — 
AgA'  2aq.—  HA'HCl  2aq.  —  H_A'„H  JHClg  Gaq.  — 
H„A'„H,,SOj  3aq  :  golden  prisms. 

'Methyl  derivative  C,,Hs(OMe)(CO.H)N. 
Quinic  acid.  [280°].  Made  by  oxidising  quinine 
or  cinchonine  with  chromic  acid  (Skraup,  M.  2, 
589).  Thin  yellowish  prisms,  sL  sol.  hot  water 
anil  hot  alcohol,  nearly  insol.  ether.  Its  alco- 
liolic  solution  shows  blue  fluorescence,  destroyed 
by  H.^SOj.  KMnOj  oxidises  it  to  pyridine  tri- 
carboxylic acid.  —  Salts:  BaA'.,4aq.  — 
CaA'.,  2a(i. — CuA'.,  I'.aq. — AgA' :  pulverulent  pp. 
HA'HC12aq :  tricfinic  tables.— H,,A'.,H,PtCl,4aq : 
yellow  crystals. 

(B.  4)-Oxy-quinoline  carboxylic  acid 
C,„H,NO.,.  [280°].  Made  by  boiling  o-oxy- 
quinoline  with  CClj,  water,  KOH,  and  alcohol 
(Lippmann  a.  Fleissner,  B.  10,  2407  ;  M.  8,  318). 
Minute  prisms,  v.  si.  sol.  hot  water.  Yields 
{B.  4)-oxy-quinoline  on  distillation,  and  pyridine 
dicarboxylic(quinolinic)acid  [235°]  on  oxidation. 
Fed,;  gives  a  green  colour.  Yields  a  di-bromo- 
derivative  [103°].— BaCioH.NO^  aq  :  needles. — 
AgHA'.,  (dried  at  105°).    Minute  needles. 

Tcirahydride  C,„'H„l>i03.  [265°].  Got  by 
reduction  with  tin  and  HCl.  Prisms,  si.  sol. 
water,  almost  insol.  etheri  Reduces  AgNO^  in 
the  cold.  Gives  a  red  colour  with  FeCl^.  EtI 
yields  CioHioEtNOjHI,  whence  C,„H,„EtN03 
[220°]  may  be  got.  Nitrous  acid  forms  a  nitros- 
araine  [195°].— (C,„H,,N0,,)HC1  aq  :  needles.— 
B'.H  .SO,  3aq.— B'HOAc  :  pp. 

(jB.  4)-0xy-quinoliDe  carboxylic  acid 
C|„H-NO.,  aq.  [250°].  Got  from  o-oxy-quinoline 
dithiocarboxylic  acid  C„H,(OH)(C'S,H)N  by 
warming  with  lead  acetate  and  KOH.\q  (Lipp- 
mann a.  Fleissner,  M.  9,  300).  Silky  needles, 
Bol.  water.  Coloured  red  by  FeClj.  Yields  o-oxy- 
quinoline  on  distillation. — KA'. — BaA'.,  (dried  at 
130°).  -  AgA'.-Hg,A'.,Cl.,.  -  H,A'„HjnCl,  4aq.— 
HA'HCl  2.\aq  :  trimetric  crystals. 

Tctra'hydridc  C,„H,|NO.,.  [222°].  Ciys- 
talline  powder.  — B'HCl :  needles,  v.  sol.  water. 

(7>.  4)-Oxy-quinoline  carboxylic  acid 
C,,H-,(OH)(CO,,H)X.  Formed  by  heating  sodium 
o-oxy-quinoliue  with  liquid  CO.,  in  a  closed  vessel 
at  150^  (Schmitt  a.  Engelmann,  B.  20,  1217, 
2090).  Small  yellow  prisms  (containing  aq),  ni. 
Sol.  hot  water  and  hot  alcohol.    Coloured  red 
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by  FeClj.  At  150°  it  splits  up  inlo  CO.,  and  0- 
oxy-quinoline.    Yields  C,„H„BrN03  [2:^5°]. 

Salts.— B'HCl :  neecfles.  —  B'HNOj.  — 
NH.|A'  aq.— BaA'2  2aq  :  needles,  si.  sol.  water. — 
BaC|(,HiNO., :  amorphous,  v.  si.  sol.  water.— 
AgA' :  amorphous  powder. 

Phenyl  ether  PhA' :  [226°].  Madeby  heat- 
ing the  acid  with  phenol  and  POCl^  at  170°. 
Prisms. 

Tctrahydride  C,,H„(OH)(CO.,H)N.  Colour- 
less prisms.— B'HCl :  prisms.  Mel  and  MeOH 
at  100°forma,H„Me(OH)(COJ-I)N  [211°],  which 
crystallises  with  Sacj. 

{B.  2)-Oxy-quinoline  carboxylic  acid 
a,H-,(OH)(CO.,H)N.  [204°].  Formed  by  boiling 
2>oxy-quinoline  with  NaOH,  CClj,  water,  and 
alcohol  (Lippmann  a.  Fleissner,  M.  8,  324). 
Made  also  by  heating  potassium  (not  sodium) 
p-oxy-quinoline  with  liquid  CO.,  at  170°  (Schmitt 
a.  Altschu],  B.  20,  2G95).  Minute  prisms,  v.  si. 
sol.  hot  water  and  alcohol.  Splits  up  at  200° 
into  CO.^  and  p-oxy-quinoline.  Yields  quinolinic 
acid  on  oxidation.  —  HA'HCl.  —  HA'HXO, : 
needles.  —  H.,A'.,H.,PtCl„  2aq.  —  NH,A'r^aq: 
needles,  v.  sol.  hot  water.  —  BaA',,  2aq.  — 
CaA', Gaq.— PbCioH.NOj  aq.— CaA'.^ Gaq  :  small 
needles. — AgA'. 

Oxy-quinoline  carboxylic  acid  C,„H-NO,. 
Cynurenic  acid.  [258°].  S.  -9  at  100=.  Occurs 
in  the  urine  of  dogs  after  a  fat  diet  (Liebig,  A. 
86,  125  ;  108,  354  ;  Voit  a.  Eichtcr,  J.  18G5,  G7G  ; 
Schmiedeberg  a.  Schultzen,  A.  1G4,  155 ;  Hof- 
meiater,  H.  5,  70)i  or  a  diet  of  flesh  only 
(Krotschy,  If.  2,  57 ;  5,  16).  Prisms  (con- 
taining aq),  insol.  cold  water.  Decomposed  by 
heat  into  CO^  and  oxy-ipiinoline.  Y'ields  quin- 
oline  on  distillation  with  zinc-dust.  Evapora- 
tion with  KC10.J  and  HCl  leaves  a  residue  which 
is  turned  emerald-green  by  ammonia  (Jat'fe,  H, 
7,  399). -HA'HCl.  Decomposed  by  water 
(Brieger,  H.  4,  9*2).  —  NH,A'.— KA' 2aq.  — 
BaA'.,  4,iaq.— BaA'.,3aq.— CaA'o  2aq.— CuA'„  2aq. 
— AgA'  aq  :  thick  white  pp. 

(P//.  3)-0xy-quinoline  (B.  3)-carboxylic  acid. 

r,-,     7         CH:CH—  C.CH.,.CH.,  .1 

Dihydride  c(co,H):CH.  C.NH.CO'- 
280°].  Prepared  by  the  reduction  of 
[3:1:4]  C,H,(N0.,)(C0,.H').CH.,.CH„.C0.,H  with  am- 
monia and  FeSO,  (WidmaniS.  22,  2274).  Yellow 
plates  (from  water),  v.  si.  sol.  alcohol.  Yields  a 
mctiiyl  ctlici-  jMeA'  [192°]  crystallising  in  tables. 

Di-oxy-quinoline  carboxylic  acid.  Ethyl 
derivative  of  the  ethyl  ether 

CoH.<^'°?J=g;OEf' •  [107°].  Got  by  the 
action  of  zinc,  alcohol,  and  gaseous  HCl  on  o- 
nitro-bcnzoyl-malonic  ether  (Bischoff,  B.  22, 
33G).    Small  needles.    Coloured  violet  by  FeCl,,. 

Tetra-oxy-quinoline  carboxylic  acid.  Lact- 
one of  the  di-mcthyl  derivative  of  the 
diJii/dride.    Ci-iHuNOj  i.e. 

C0.6  — V 

G,H(OMe).,>Cn.CH„     [c.  25G°].    Prepared  by 
"^NH.CO  • 

the  reduction   of  o-nitro-meconin-acetic  acid 
/CO.O 

C,H(NO.,)(OMe).,<     /  with  tin  and 

'\CH.CH.,.CO,H 
HCl  (Liebermann  a.  Kleemann,  B.  19,  2296). 
Colourless  needles  (from  water),  v.  so!,  alcohol. 
Boiling  baryta-water  yields  Ba(C,jH,._,NO,.).,  6aq. 
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HI  and  HOAc  at  120°  form  C,„H,N04  [220°],  a 
crystalline  solid.  PCI3  yields  C,.,H,„C1N0,,  [218°]. 

DI-OXY-ISOaUINOLINE'  CARBOXYLIC 
ACID  C,,H„NO,.  [221°].  Formed  by  heating 
its  di-methyl  derivative  with  HIAq.  Yellow 
powder.  FeClj  gives  a  violet  colour.  When 
lieated  it  yields  a  compound  [230°]  which  gives 
isoquinoline  on  distillation  with  zinc-dust. 

Di-methyl  derivative 
Cs,Hj(OMe).,(CO,H)N.    [205°].  Got  by  oxidation 
of  papaverine  (Goldschmiedt,  M.  6,  964  ;  8,  519 ; 
9,  327).     Yellow  needles  (containing  2aq). — 
HA'HC12aq:  needles. 

OXY-QUINOLINE  SULPHONIC  ACID 
C„Hj(OH)  (SO.,H)N.  Formed  by  fusing  quinoline 
(a)-disulphonic  acid  with  potash  (La  Coste  a. 
Valeur,  B.  19, 997  ;  20, 100).  Pale-yellow  plates 
(containing  aq),  si.  sol.  water. — KA'  aq  :  prisms, 
V.  e.  sol.  water.  —  BaA'.,  3aq>  —  CaA'„  6aq.  — 
CuA^4aq:  green  needles.— CaCjH-NSO,,  l|aq. — 
BaC.iHjlslSOj  3aq:  yellow  needles,  si.  sol.  water. 

bxy-quinoline  sulphonic  acid 
C,,H,(0H)(S03H)N.  [270°-275°].  Formed  by 
potash-fusion  from  quinoline  (;8)-disulphonic 
acid  (La  Ooste  a.  Valeur,  B.  19,  998 ;  20,  3200). 
Yellow  plates  (containing  aq),  v.  sol.  hot  water, 
insol.  ether. 

{B.  3)-Oxy-quinoliiie  sulphonic  acid 
C„H3(OH)(S03H)N.    [c,  270°].    Made  from  m- 
oxy-quinoline     and    fuming   H..SO4  (Riemer- 
schmied,  B.  16,  724).    Yellow  plates  (containing 
aq),  si.  sol.  cold  water. 

{Py.  3)  -  Oxy  -  quinoline    sulphonic  acid. 
Methyl  derivative  C,jH,_(0Me)NS03H. 
Formed  from  the  methyl  derivative  of  carbostyril 
and  fuming  H^SO^  (Peer  a.  Konigs,  B.  18,  2395). 
Needles,  sol.  hot  water. — AgA' :  needles. 

{B.  4)-Oxy-quinoline  {B.  l)-sulphonic  acid 
a,H5(OH)(S03H)N.  [270°].  Formed  by  sul- 
piionating  o-oxy-quinohne  by  H-.SOj  in  the  cold 
(Glaus  a.  Posselt,  J.  pr.  [2]  4i,  36).  Needles 
(containing  aq).    FeCIj  gives  a  green  colour. 

Salts.  —  NaA'aq.  —  Na.,C„H,NSO.,  2aq.  — 
KA'aq.  KAH,NS0,,3aq."  —  BaA'„aq.  — 
CaA',  aq  :  small  needles,  si.  sol.  water. 

(B.  4)-Oxy-quinoline  sulphonic  acid 
C„H5(0H)(S0,H)N.  Formed  by  heating  o-oxy- 
quinoline  with  ILSO^  at  180°  (Lippmann  a. 
Fleissner,  M.  10,  800).  Crystals  (containing 
l-,aq).  Coloured  green  by  FeClj. — KA'. — BaA'^. 
-AgA'. 

(B.  2)-Oxy-quinoline  sulphonic  acid 

C„H5(0H)(S0,H)N.  Made  by  sulphonating  p- 
oxy-quinoline  with  fuming  HjSO,  in  the  cold  or 
at  100°  (Claus  a.  Posselt,  _pr.  [2]  41,  159). 
Yellow  needles  (containing  ^aq),  v.  si.  sol.  cold 
water.  Decomposes  at  270°. — NaA'  aq. — KA'  aq. 

Oxy-quinoline  sulphonic  acid  C,„H,NS04. 
Formed  by  heating  o-amido-phenyl-propiolic 
acid  with  H^SO^  at  210°  (Baeyer  a.  Bloem,  B.  15, 
2152).    M.  sol.  cold  water. 

(B.  4) -Oxy-quinoline  disulphonic  acid 
C„Hj(0H)(S03H),N.  Made  by  heating  o-oxy- 
quinoline  with  H.SO.,  and  P.p^  at  200°  (L.  a.  F.). 
Hygroscopic  mass,  decomposing  at  200°.  FeClj 
gives  a  green  colour. — KHA". — KjC^HiNSOj. — 
BaA"  3aq.— Cu,(C„H,NSO,).,  lOaq :  green  pp. 

OXY  -  QUINOLINE  DiTHIOCAKBOXYLIC 
ACID  C,,H,(OH)N.CS.>H.  [180°].  Made  by  heat- 
ing o-oxy-quinoline  with  potassium  xanthate  and 
alcohol  at  100°  (Lippmann  a.  Fleissner,  31.  9, 


296).    Small  red  crystals,  nearly  inso!.  water. 

FeCl,  colours  its    aqueous    solution    brown.  ' 

KMnO^  yields  quinolinic  acid  [231°].— NH,A'.  i 

Tables,  si.  sol.  water.  ; 

(a)-0XY-(a)-DIQTriN0LYLC,sH,,N,O.  [208°].  ij 

Made  by  fusing  di-{Py.  3)-quinolyl  sulphonic  I 

acid  with  potash  (Weidel,  M.  7,  312).    Mono-  i 

clinic  needles  (from  xylene),  insol.  water,  si.  sol.  I 

hot  alcohol.— KA'  aq.— PbA'.,  (dried  at  100°).  , 

Acetyl  derivative    [157^].    Needles.  " 

Oxy-(P//.  3,  B.  l)-diquinolyL    [187°].    Got  j 

by  fusing  {Py.  3,  B.  l)-diquinolyl  sulphonic  acid  J 

with  potash  (Weidel,  M.  8,  144).    CrystaUine  |( 

powder  (from  alcohol),  v.  e.  sol.  alcohol.  \ 

{B.  2)-0xy.{Py.  1,  B.  1  or  3)-diquinolyl.  j 

Methyl  ether  G,gH^^^.fi  i.e.  j 
GA(OMe)<— ^fi^CA<CH:gH 

isomerides  of  this  formula  are  formed  together 
by  heating  m-a,mido-{Py.  l)-phenyl-(j5.  2)-meth- 
oxy-quinoline  with  o-nitro-phenol.  glycerin,  and 
H.SO^  (Miller  a.  Kinkelin,  B.  20,  1924). 

(a)-Isomeride.  [151°].  Thin  monoclinic 
tables,  sol.  alcohol  and  ether.  Solutions  of  its 
salts  exhibit  blue  fluorescence. — B"H.,C1.,  2aq. — 
B"HC1.  —  B"H,PtCl„  2aq.  —  B"2HjPtCls":  long 
needles.— B'^'Mei  :  yellow  crystalline  powder. 

(/3)-Isomeride.  [120°].  Plates  or  flat  mono- 
clinic  prisms.  Its  alcoholic  and  ethereal  solu- 
tions show  blue  fluorescence.  —  B"H.jPtCl„ :  amor- 
phous pp.  changing  to  a  crystalline  powder. 

(a)-Di-oxy-di-(P2/.  3)-quinDlyl  C„H,,,NA- 
[239°].  Made  by  potash-fusion  from  diquinolyl 
(a) -disulphonic  acid  (Weidel  a.  Gliiser,  M.  7, 
320).  Minute  needles,  insol.  water  and  alcohol, 
sol.  xylene.  —  B"HC1:  yellow  needles.  — 
B"H,PtGl, :  red  plates. 

Di-acetyl  derivative  Cj^H^Ac^NjOo. 
[170°].    Khombohedral  crystals. 

(/3)-Di-oxy-di-(P;/.  3)-quinolyl.  [above  305°]. 
Made  by  potash-fusion  from  diquinolyl  (/3)-di- 
sulphonic  acid  (W.  a.  G.).  CrystalHne  powder 
(from  alcohol),  v.  sol.  alkalis. 

Di-acetyl  derivative  [216°].  Plates. 

Tetra-oxy-diquinolyl.  Di-ethyl  deriva- 
tive of  the  anhydride  Co.jH|sN._,03  i.e. 
0(C3Hj(0Et)N)„.  A  base  which  apparently  has 
this  constitution  is  prepared  by  heating 
C,,Hj(NH,),(OEt)^  (c/.  p.  667)  with  o-nitro- 
phenol,  glycerin,  and  H^SO^.  It  crystallises 
from  ether,  gives  a  green  colour  with  FeCl.,,  and 
forms  B"H,PtCl,  2aq  (Colson,  G.  R.  107,  1003). 

{Py.  3)  OXY-(P?/.  2)-QUIN0LYL  METHYL 

KETONE  C„H„NO,   i.e.  G,'S.i<^^-Q^^^\ 

[232°].    Made  by  heating  a  mixture  of  o-amido- 
benzoic  aldehyde  and  acetoacetic  ether  at  160° 
(Friedliinder,  'B.  16,  1838).    Needles,  si.  sol.  Aq. 
OXY-QUINOLYL  PHENYL  KETONE 

C»H,<5J^5q2^''^^   [above  270°].    Made  by 

heating  o-amido-benzoic  aldehyde  with  benzoyl- 
acetic  ether  (Friedliinder  a.  Gohring,  B.  16, 
1838).    SI.  sol.  most  solvents. 

a-0XY-(P2/.  3)-QUIN0LYL-PK0PI0NIC  ACID 
C,,H„N03  i.e.  (C„H,N)CH.,.CH(OH).CO.,H. 
[125°].  Formed  from  (C,,H,N)CH..CH(0H).CCl3 
by  heating  with  alcoholic  NaOH  (Einhorn,  B. 
IS,  3465  ;  19,  906).  Orange  crystals,  sol.  water 
and  ppd.  by  alcohol.   Yields  (C,H,N)CHO  on 
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oxidation  by  KMnO,. — NaA' 3aq. — AgA':  yellow 
lip.-H,A',H,PtCl,5aq. 

)3-0xy-(P(/.  iij-quinolyl-propionic  acid 

CA<N=C.CH(OH).CH,,.CO,H- 
from  its  amide,  or  by  the  action  of  Na^CO,Aq  on 
bromo-quinolyl-propionic  acid  in  the  cold  (Ein- 
horn,  A.  24(j,  17G).  Colourless  prisms,  v.  sol. 
alcohol  and  HOAc,  insol.  chloroform. — NaA'. — 
AgA'.— HA'HCl.  [188°].  White  prisms.— 
H,A',H,l'tCl,..    [218^].    Yellowish-red  prisms. 

Methyl  ether  Mek'.    [G2°].  Prisms. 

Amide.  [152°].  Made  by  dissolving  the 
Lydrobromide  of  bromo-quinolyl-propionic  acid 
in  ammonia  in  the  cold.  White  crystals  (from 
alcohol). 

Lactone  (C,H„N).CH<^^jj  >C0.  [82°]. 

Made  by  adding  an  equivalent  quantity  of 
NaXO^  to  the  hydrobromide  of  bromo-quinolyl 
propionic  acid  suspended  in  water  (Einhorn,  A. 

246,  IGD).    Needles.— C,,,H„N03HC1.  [138°J  

B'C,H„N.,0..    Golden  plates  (from  alcohol). 

OXY-QUINONE.    Methyl  ether 
C,H30,(0Me).    [140°].    Prepared  by  oxidation 
of  o-anisidine  with  K.,Cr,0,  and  dilute  H.SO, 
(Mtihlhiiuser,  B.  13,  D23 ;  A.  207,  251;  Will",  B. 

21,  005).  Got  in  like  manner  from  the  methyl 
ether  of  amido-resorcin  (Bechhold,  B.  22,  2381). 
Yellow  needles,  with  pleasant  smell,  sol.  alcohol, 
m.  sol.  ether  and  water.  Cone.  H^SO,  forms  a 
deep-blue  solution.  The  vapour  colours  filter- 
paper  red.  Reduced  by  SO.,  to  C  H,(OH)..(OMe). 
With  aniline  it  forms  C,.H(NHPh),(dMe)0,, 
crystallising  in  coppery  needles,  and  forming  a 
dark-blue  solution  in  H._,SOj  (Schweitzer,  C.  C. 
1888,  1434).  o-Toluidine,  o-xylidine,  and  di- 
phenylamine  form  corresponding  bodies  melting 
at  239°,  228°,  and  120°  respectively. 

Ethyl  etlicr  C,H.,0..(OE.t).  [117°].  Made 
by  oxidation  of  C,-H,(NH.,)(OEt).,  with  K.Cr..O, 
and  dilute  H,SO,  at  15°  (Will  a.  Pukall,  B.  20, 
1128).  Yellow  needles  (by  sublimation),  m.  sol. 
warm  water,  decomposed  by  hot  water. 

Dioxy-quinone  C„H,(OH),0,  [5:2:4:1]. 

Formation. — 1.  By  boiling  the  basic  sodium 
Bait  of  dioxyquinone  dicarboxylic  acid  with  HCl 
or  H,,SO,  (Loewy,  B.  1!),  2387).— 2.  From  di- 
amido-rcsorcin  by  oxidation  to  di-imido-resorein 
and  treatment  of  this  body  with  dilute  (10  p.c.) 
KOH  at  70°  (Nietzki,  B.  21,  2374;  Boniger,  B. 

22,  1288).— 3.  By  heating  C„H,,(NHPh)(OH)0., 
or  tetra-methvl-di-amido-quinone  with  KOHAq 
(Ivehrmann,  B.  23,  904). 

Properties.  —  Dark  -  yellow  needles,  almost 
insol.  cold  water,  v.  sol.  alcohol.  Its  alkaline 
solutions  are  red.  Not  melted  at  180°.  May  be 
sublimed.  Forms  a  dioxim.  Cone.  HNO.,  forms 
nitranilic  acid. —  Na^C^H_.Oj.  —  BaC^H^Ojaq: 
bluish-black  needles. 

Di-methyl  ether  Ue.A".  [c.  220'].  Ob- 
tained by  metiiylation.  Prepared  also  from 
C,H,(NO,).,(OMc),,  by  reduction  followed  by  oxi- 
dation with  FeCl,  (Nietzki  a.  Kechberg,  B.  23, 
1216).  Got  also  by  oxidation  of  acetyl-di-methyl 
pvrogallol  C„R,(OMe),(OAc)  (Hofmann,  B.  11, 
332).  Yellow  needles.  Yields,  on  reduction, 
colourless  C,H,„Oj  [106°]. 

Di-ethyl  ether  C„H,(0Et),O,-  [183°]. 
Got  by  oxidising  the  di-ethyl  ether  of  diamido- 
bydroquinono  with  FeCl^  (N.  a.  E.).  Sulphur- 


'  yellow  plates  (from  water).  Yiebls  a  cry.stalline 
dioxim  C.H.,(OEt),,(NOII).„  which  may  be  reduced 
by  SnCl,  to  C„H,(bEt),(NH,),. 

Di  -  oxy  -  quinone.  Di-methyl  ether 
C„H.(OMe).,0„.  [249'-'].  A  product  of  the  oxi- 
dation of  C,H',(OMe), [1:2:3]  by  nitric  acid  (Will, 

B.  21,  608).  Prisms,  v.  sol.  hot  HOAc.  May  be 
sublimed.  Reduced  by  SnCL,  to  C  H  (0H)40j\Ie)., 
[158°].    Gives  C,Br,(0Me)  ,0..  [175°]. 

Tri-oxy-quinone'  C,H(OH),,0,.  Made  from 
tri-amido-resorcin  by  the  action  of  FeCl.,,  the 
resulting  amido-di-imido-resorcin  being  heated 
with  HClAq  at  150°  (Merz  a.  Zetter,  B.  12,  2035). 
Nearly  black  powder,  insol.  water,  si.  sol.  alco- 
hol. Yields  a  crystalline  tri-acetyl  derivative. — • 
Ba.,A"'2  :  nearly  black  pp. — Vh^k.'"^. — Ag^A'"  : 
black  pp. 

Telra-oxy-quinone  0,^(011)^0...  ^  Dihydro- 
carbo.vylic  acid.'  Formed  by  the  action  of  alco- 
hol, air,  and  HCl  on  the  black  mass  containing 

C,  j(OK),;  got  by  combination  of  potassium  with 
CO  (Lerch,  A.  124,  20).  Formed  also  by  atmo- 
spheric oxidation  of  a  solution  of  hexa-oxy- 
benzene  (Nietzki  a.  Benckiser,  B.  18,  507,  1830, 
1855).  It  is  also  a  product  of  the  action  of 
HNO,,  on  inosite  (Maquenne,  A.  Ch.  [G]  12,  112). 
Steel-blue  monoclinic  needles  and  plates,  v.  sol. 
alcohol  and  hot  w-ater,  si.  sol.  ether.  Oxidised 
in  alkaline  solution  by  the  air  to  croconic  and. 

j  Nitric  acid  forms  C  0,..  Aniline  forms  the  com- 
pound C,(OH).,0,(NPh)NH.,Ph,  crystallising  in 

j  red  needles,  with  green  lustre.  Phenylene-o- 
diamine  yields  C,.^H„N._,Oj,  sol.  HClAq  (Kehr- 

'  mann,  B.  23,  2448).    o-Tolylene-diamine  forms 

,  black  crystals  of  C,0(0H)3<^  j?jj>C,H,  (Nietzki 

I  a.  Kehrmann,  B.  20,3150)  K,C,,H,0„:  stable  in 

the  air.  — KjC„0,..  Readily  oxidised  by  air  to 
C,(OK).,Oj.  —  N'a,C,H,0„:  dark  needles  with 
metallic  lustre.  SI.  sol.  water,  forming  a  dark- 
yellow  solution.  —  BaC,H.,0,  (dried  at  100")  : 
dark-red  pp. 

Di-acctyl  derivative 
C,j(0H).,(0Ac).,0.,[2:5:3:G:4:l].     [205°].  Yellow 
piiates,  si.  sol.  water. 

Tetra-benzoyl  derivative 
C„(0Bz),0,.     Yellow  needles,   sol.  hot  BzCl 
(Maquenne",  Bl.  [2]  48,  64;  C.R.  104,  1719). 

An  Hide  C,(OH)  ,0(NPh).  Made  from 
C„(0H),;,  aniline,  and  alcohol.  Red  plates  with 
golden  lustre,  v.  si.  sol.  ordinary  solvents. 

References.- Di-nv-o^io-  and  Di-culouo-,  di- 
Oxy-qitinonc. 

OXY-QUINONE  OXIM  v.  NiTr,oso--nKsor,ciN. 

DI-OXY-QDINONE  DICARBOXYLIC  ETHER 
CA(0H)::(C0.,Et).,.  [151°].  Formed  by  passing 
dry  nitrous  acid  gas  into  an  ethereal  solution  of 
di-oxy-terephthalic  ether  (Hantzsch  a.  Loewy, 
7?.  19,  26,  2393  ;  20,  1306,  1311).  Got  a'so  by 
dissolving  C;Cl.,0.,(CO.E')-.>  "i  NaOHAq,  and  by 
atniospheric'oxidation  of  tetra-oxy-terephthalic 
ether  in  presence  of  NaOHAq  (BOniger,  B.  22, 
1284).  Greenish-yellow  monoclinic  prisms  (from 
alcohol)  or  yellow  triclinic  plates  (from  xylene), 
si.  sol.  cold  water.  Acid  to  litmus.  Its  solu- 
tions are  yellow.  Has  no  action  on  plienyl 
cyanate  (Goldschmidt,  B.  23,  265).  SO,  yields 
C  (OH),(CO,Et).,.  Hydroxylamine  produces 
C'0.,(0NH3.'0H)".,(C0..Et),,  [170°].  Phenyl-hydraz- 
ine "forms  C,.0..("0N.j"l,Ph).,(C0  Et).,  [134°].  Hot 
NaOHAq  yields  an  amorphous  sodium  salt 
'  3  D  2 
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Na,C|„HO  „  2aq,  decomposed  by  liotHClAq  yield- 
ingC,H2(dH).,0.— Na,C,..H,„0„'2aq:  heavy  yellow 
powder.  —  Na",C,,H|„dXtOH.—  MgC,,n,„Os  iaq  : 
orange  pp. — MnC,._,Hn,0„|aq. — Ag^CijHmO^  Jaq. 

Acetyl  derivative  C,0-.(OAc).,(CO.,Et)„. 
[174°].  Needles  (from  HOAc)  (Boniger,  B.  22, 
1284). 

OXY^QTIINOXALINE.  Dihydride 

C„H,<^^^-^^.    [c.  130°].  Made  by  reduction 

of  o-nitro-ph-enyl-amido-acetic  acid  with  tin  and 
HCl  (Plochl,  B.  19,  8).  Prisms  (containing  aq), 
sol.  alcohol,  ether,  acids,  and  alkalis.  Melts  at 
94°  when  hydrated. 

Di-oxy-quinoxaline  C^HuN^Oj  i.e. 

C^Hj<^^;^'q^.    Formed  by  heating  with  HCl 

at  150°  the  compound  of  phenylene-o-diamine 
and  cyanogen  (Bladin,  B.  18,  074  ;  Bl.  [2]  42, 
104).  Needles  (containing  aq),  si.  sol.  water. 
Not  melted  at  290°. 

DI-OXY-DIQUINOYL  C^H.O.i.e.  C^{OU),0,. 
Ehodi2onic  acid.  '  Carbo.xylic  acid.'  Formed 
by  treatment  of  C  (OK)^  with  dilute  alcohol  and 
air  (Heller,  A.  24,  1 ;  34,  232 ;  Lerch,  A.  124, 
32  ;  Will,  A.  118,  189).  Formed  also  by  atmo- 
spheric oxidation  of  C^O„(OK)j,  and  by  reduction 
cf  Gfi^  with  SO.,  (Nietzki  a.  Bencldser,  B.  18, 
613,  1838  ;  20,  32*3  ;  23,  3136).  The  hydroxyls 
are  probably  in  the  o-  position.  Colourless  crys- 
tals, forming  a  colourless  aqueous  solution. 

Reactions. — 1.  Oxidised  by  HNOj  to  tri^ 
quinoyl  C^O,;- — 2.  Air  and  Na2C0;,Aq  yield  cro- 
conic  acid. — 3.  Phcnylcne-o -diamine  forms  red- 
brown  needles  of  the  azine  C  Hj:N,:C5(OH).,02 
(Nietzki  a.  Schmidt,  B.  21, 1227).— 4'.  Tolyle'ne- 
o-diamine  forms  C„(0H)202:N.,:C;H5,  which  crys- 
tallises from  HOAc  in  yellowish-brown  needles. 

Salts. — Na^C^Og :  violet  needles,  forming  an 
orange  aqueous  solution. — lififi^ :  red  powder, 
or  small  blue-black  needles. 

DI-OXY-RICINOLEIC  ACID  C„H,^0,.  Tri- 
oxyolcic  acid.  [64°].  Made  from  ricinoleic  acid 
and  H,,SO^  (Liechti  a.  Suida,  B.  16, 2455).  Insol. 
water,  v.  e.  sol.  alcohol. 

OXY-SALICYLIC  ACID  v.  Di-osy-benzoic 

ACID. 

OXYSALTS.  This  name  is  sometimes  used 
to  distinguish  salts  which  contain  0  from  those 
which  do  not ;  i.e.  it  is  applied  to  salts  which 
»  are  not  haloid  salts  (including  cyamides),  thio- 
(or  sulpho-)  salts,  nor  salts  of  acids  composed  of 
H,  halogen,  and  metal  or  non-metal  (v.  Salts  in 
vol.  iv.).  M.  M.  P.  M. 

OXY-SEBACIC  ACID  C,„H„0,.  [143°].  Made 
by  boiling  di-bromo-sebacic  acid  with  water 
(Glaus,  a.  Steinkauler,  B.  20,  2886).  Granules, 
m.  sol.  cold  water. — Na^A"  :  crystalline  powder, 
V.  e.  sol.  water. 

Di-oxy-sebacic  acid  C,„H,u06.  [130°].  Made 
from  di-bromo-sebacic  acid,  water,  and  Ag  O  (C. 
a.  S.).  Nodules,  v.  e.  sol.  water.— Na.A" :  v.  e. 
Bol.  water. 

DI-OXY-SHIKIMIC    ACID.  Dihydride 

[156°].  [a]B=-28°.  Formed  from  bromo-shi- 
kimolactone  and  baryta  (Eykman,  B.  24,  1294). 
Long  needles,  m.  sol.  cold  water. 

OXY-SORBIC  ACID  C^H^O^.  [85°].  Made 
from  pyridine  (a)-carboxylic  acid  by  treatment 


with  sodium-amalgam  (Weidel.  B.  12,  2001). 

Very  deliquescent  needles.  Keduces  Fehliug's 
solution. — BaA'.,. — CdA',.. 

a-OXY-STEARIC  ACID  CisH^.Gj  i.e. 
C„H,3.CH(0H).C0.,H.    [81°]  (G.) ;  [85°]  (S.).  S. 
(alcohol)  9-63  at  20°  ;  2-3  at  20°  (S.). 

Formation. — 1.  A  mixture  of  H^SO^  {1  mol.) 
with  oleic  acid  (1  mol.)  at  0°  yields 
C„H,3.CH(S0^H)C0,H,  a  liquid  acid  soluble 
in  ether,  water,  and  alcohol,  and  forming  the 
salts  K,A",  Na,A",  (NHJ.A",  Ba(HA"),,  and 
Cu(HA")2.  This  acid  is  decomposed  by  boiling 
dilute  acids  into  H.SOj  and  a-oxy-stearic  acid 
(Geitel,  J.pr.  [2]  37',  74;  cf.  Fremy,  A.  33,  15  ; 
Ssabanejeff,  B.  19,  239  Kef. ;  Saytzeff,  J.pr.  [2] 
35,  369).— 2.  By  the  action  of  moist  Ag.,0  on 
iodo-stearic  acid  prepared  from  oleic  acid,  P, 
and  I  (Saytzeff,  J.;pr.  [2]  33,  310  ;  35,  378  ;  Bl. 
[2]  47,  169). 

Preparation. — HoS04(32g.)  is  gradually 
added  to  olive  oil  (88  pts.)  in  the  cold,  and  the 
mixture  boiled  with  alcoholic  potash.  The  pro- 
duct is  acidified  by  hydrogen  chloride,  and  the 
separated  acids  crystallised  from  ether  (Geitel). 
In  this  preparation  there  is  also  formed  the 
acid  (C„H,,,,.CH(C0jH))2S0j  [24°],  which  yields 
a-oxy-stearic  acid  on  boiling  with  dilute  acids. 

Properties. — White  six-sided  plates,  m.  sol. 
alcohol,  V.  sol.  ether.  At  200°  it  forms  a  syrupy 
anhydride,  which  is  also  formed  by  heating  witli 
fuming  HGlAq  at  100°  for  12  hours.  Does  not 
unite  with  Br.    Ileduced  by  HI  to  stearic  acid. 

Salts. — NaA'. — GaA'^:  small  crystals  (G.). 
— CaA'„aq  (G.  a.  S.).-i3aA'2.— ZnA'^.— CuA'j : 
green  jsowder. — PbA'„. — AgA'. 

7-Oxy-stearic  acid 
C,jH2,.CH(0H).CH,.CH,.C0,,H.  The  lactone 
GjsH^jOj  [48°]  is  one  of  the  products  of  the 
action  of  H^SOj  on  oleic  acid.  After  boiling 
with  potash  it  yields  Ga(G|5H350.,),  and 
Pb(G, 9113503)2,  whence  acids  at  once  set  free  the 
lactone. 

Di-oxy-stearic  acid  C^H^O^.  [136°].  S. 
(alcohol)  -6  at  19°.  S.  (ether)  -'19  at  18°  (Spiri- 
donoff,  J.  pr.  [2]  40,  243).  Formed  from  di- 
bromo-stearic  acid  (oleic  acid  dibromide)  by 
treatment  with  moist  kg.f>  (Overbeck,^.  140,72). 
Got  also  by  boiling oxyoleic  acid  with  potash  (0.). 
Prepared  by  oxidising  oleic  acid  with  alkaline 
KMnOj  (Saytzeff,  J.pr.  [2]  31,  541;  33,  304;  Bl. 
[2]  45,  255).  Probably  identical  with  a  di-oxy- 
stearic  acid  [131°]  got  by  oxidising  tallow  with 
KMnOj  (Groger,  B.  22,  620).  Tables,  insol. 
water,  v.  sol.  hot  alcohol,  v.  si.  sol.  ether.  Con- 
verted by  HI  into  iodo-stearic  acid.  Keduced 
by  alcohol  and  zinc  to  stearic  acid.  Distilled 
under  100  mm.  it  gives  an  acid  [c.  79°],  which 
may  be  its  anhydride  C,8H3j03.  This  acid  forms 
the  salts  C,aH33Ag03  and  GisHjjNaOj.  Yields 
octoic,  sebacie,  and  azelaic  acids  on  oxidation  by 
KMnO^. 

Salt  s.— NaA'.  —  KA'.  —  CaA'2  aq.  —  BaA'j. 
ZnA'2.— AgA'. 

Di-acetyl  derivative.  Syrup,  sol.  ether. 

Methyl  ether.  [106°].  S.  (alcohol)  3-45 
at  18-5°.    S.  (ether  1-04  at  19°.  Plates. 

Ethyl  ether.  [100°].  S.  (alcohol)  4-8  at 
16° ;  4-  95  at  18°.  S.  (ether)  1-78  at  18°.  Plates. 

Di-oxy-stearic  acid  GigHjeOj.  [100°].  Formed 
by  oxidising  elaidic  acid  with  alkaline  KMnO^ 
(Saytzeff,  J.pr.  [2J  33,  315).    More  sol.  alcohol 


OXY-STYRYL-PYIilDlXE. 


and  ether  than  the  preceding  isomeridc. — NaA'. 
-AgA'. 

Di-oxy-Btearic  acid  C,jH.,„Oj.  [78°].  Got  by 
the  action  of  A^.O  on  tlie  dibromide  of  iso-olcic 
acid  [46"],  wliich  is  formed  from  iodo-stearic  acid 
and  alcoholic  potash  (Saytzetf,  J.pr.  [2]  37,  27(i). 
Crystalline  powder,  v.  sol.  alcohol  and  ether. 
HI  yields  an  iodo-stearic  acid  reduced  by  tin  and 
HCl  to  stearic  acid. 

Tri-oxy-stearic  acid  CisHj^Oj.  '  Ricinolic 
acid.'  [M1°J.  Occurs  among  the  products  of 
the  oxidation  of  castor  oil  with  alkalina 
KMnO,  (Hazura  a.  Griissner,  M.  9,  47C).— KA'. 
—  NaA'  iaq. 

Tri-oxy-stearic  acid  Ci.^Hj^Oj.  '  Ricinisolic 
acid.'  [111°].  Occurs  together  with  the  prece- 
ding isomeride,  among  the  products  of  o-xidation 
of  castor  oil  by  KMnO^  (H.  a,  G.). 

Tri-oxy-stearic  acid  C|„H,|„0,.  [115°].  Formed 
by  oxidising  ricinelaidic  acid  with  alkaline 
KMnO.  (Hazura  a.  Grussner,  M.  10,  199).  Tri- 
mctric  prisms,  insol.  cold  water,  v.  sol.  HOAc 
and  ether. 

Tetra-oxy-stearic  acid  C,,H,bO„  i.e. 
C„H.,,(OH),0,„  Sntivic  acid.  "[173°].  A  pro- 
duct of  the  oxidation  of  linoleic  acid  by  alkaline 
KMnOj  (Hazura,  M.  9,  190).  Long  prisms. 
Converted  by  HI  into  C^Ji^J.fi.^  and  finally 
into  stearic  acid. 

Hexa-oxy-stearic  acid  C|sH.„jOs.  Linusic 
acid.  [203°].  Got  by  oxidising  linoleic  acid 
with  alkaline  KMnO„  being  derived  from  lin- 
olenic  acid,  which  is  present  in  linoleic  acid 
(Hazura,  M.  7,  G37 ;  8,  155,  207).  Minute 
needles  (from  water).  More  sol.  water  and  less 
sol.  alcohol  than  sativic  acid.  Yields  a  hexa- 
acetyl  derivative. 

Hexa-oxy-stearic  acid  C,sH.,,,08.  Isolimtsic 
acid.  [175-J.  Occurs  in  small  quantity,  to- 
gether with  sativic  and  linusic  acids,  in  the  pro- 
duct of  the  oxidation  of  linoleic  acid  by  alkaline 
KMnOj.  Needles,  insol.  ether,  v.  sol.  hot  water. 
Forms  a  hexa-acetyl  derivative,  si.  sol.  ether. 

OXY-STILBENE   v.  Oxy-di-pueiNyl-ethtl- 

ENE. 

DI-o-OXY-DI-STYRYL  DIKETONE  C,,H,,0, 
t.f.  Ct)(CH:CH.C„H,0H),,.  [100°].  Got  by  heat- 
ing the  glucoside  with  dilute  H^SO^.  Brownish 
powder,  sol.  alcohol. 

Glucoside  C0(CH:CH.C„H^.0C,,H,  ,0,) ,. 
[257°].  Formed,  together  with  the  compound 
CH,.C0.CH:CH.C.H,.0C,H,,O,,  by  condensation 
of  helicin  with  acetone  in  presence  of  a  little 
alkali  (Tiemann  a.  Kees,  B.  18,  1907).  Colour- 
less crystals  (containing  aq),  si.  sol.  alcohol, 
nearly  insol.  water,  insol.  ether, 

Tetra-oxy-di-styryl  ketone.  Di-methylenc 
derivative  CO(CH:CH.C„H.,:0,CH,),.  [185°]. 
Made  from  piperonal,  acetone,  and  NaOHA(i 
(Haber,  B.  24,  017).  Yellow  needles,  insol. 
w  ater,  m.  sol.  alcohol.  Colours  R^SO^  a  deep 
blue. 

o-OXY-STYRYL  METHYL  KETONE 

C,„H,„0,  i.c.  C„H,(01i).CII:CH.CO.CH3.  [130°]. 
Got  by  hydrolysis  of  its  glucoside  by  omulsin 
(Tiemann  a.  Klees,  B.  18,  1904).    Formed  also 
from  salicylic  aldehyde,   acetone,  and  dilute 
NaOH  (Harries,  Ji.  24,  3180).    Long  needles  ^ 
(from  alcoliol),  si.  sol.  water.    FeCl.,  colours  its  i 
aipieous  solution  blue.  Sodium-amalgamreduces  I 
it   to    CJI^(0H).CH:CH.CH(0H).CH3     [48°].  \ 


Yields  a  benzoyl  derivative  CJI  (OP./.).CO,CH, 
[88°],  an  oxim  CJI,.(OH).C(Noil)CH3  [85°],  and 
a  phenyl-liydrazide  [100°]. 

Glucoside  CH,.CO.C,H,.C,.H^.O(C,H,|0,). 
[192°].  Made  by  adding  a  few  drops  of  caustic 
soda  solution  to  a  mixture  of  acetone  and  helicin 
C.,H,(0C„H,,0J.CH0.  Slender  needles  (contain- 
ing aq),  v.  sol.  hot  water.  LiBVorotatory.  Yielda 
an  oxim  [173°]. 

;>Oxy-styryl  methyl  ketone.  Methyl  de- 
rivative C,H,(OMe).CII:CH.C0.CH3.  [73°]. 
Made  by  allowing  anisic  aldehyde,  acetone,  and 
aqueous  NaOH  to  stand  in  the  cold  (Einhorn  a. 
Grabfield,  .1.  243,  303).    Plates,  v.  sol.  alcohol. 

Di-oxy-styryl  methyl  ketone.  Mctliijl 
derivative  CH.,.C0.CH:CH.C,Fl3(0H)(0Mc) 
[1:4:3].  Got  from  its  glucoside  by  the  action 
of  emulsin.    Yellow  ujedles,  v.  jol.  alcohol. 

G lu CO  side 

CH,.C0.CH:CH.C,H,(0Me)(0.CJI,,0J.  [207°]. 
Got  by  heating  the  glucoside  Df  vanillin  with 
acetone  and  NaOHAq  (Tiemann,  B.  IS,  3491). 
Pale-yellow  needles  (containing  2aq),  m.  sol- 
water.  Lajvorotatory. 

I\Iethi/lene  derivative 
CH,.CO.CH:CH.C„H,:0,CH,.      [107°].  Mada 
from  piperonal,  acetone,  and  NaOHAq  (Haber, 

B.  24,  618).  Prisms,  si.  sol.  warm  water. 
Changed  by  3teai:a  into  an  isomeride  (?)  [111°]. 
Yields  a  yellow  oxim  [180°]  and  phenyl-hydraz- 
ide  [100°].  The  isomeride  [111°]  yields  a 
colourless  oxim  [183°]  and  phenyl-hydrazido 
[103'], 

DI-OXY-STYRYl-m-PYRAZOLE  C,,H,„N,0, 

1.  c.  CO<JJg;g°_(.jj.(.jjpj^.  Di-oxij-st,jryUjlif- 

oialinc.  Siyrijl  hydanio'in.  [172°].  Made  by 
the  action  of  boiling  dilute  hydrogen  chloride  upon 
CliPh:CH.CHCy.NH.CO.NH,,  which  is  got  from 
cinnamic  aldehyde  oyanhydrin,  and  urea  (Pinner 
a.  Lifschiitz,  B.  20,  2353  ;  22,  085).  White  plates, 
changing  on  fusion  to  an  isomeride  [195°]. 

Reactions. — 1.  On  heating  with  alcoholicpot- 
NH  CO 

ash  it  yields  the  isomeric  C(NH)^q_'q^j  ^  jj  pj^ 
which  decomposes  at  300°  and,  with  KOH  and 
EtBr,  yields  C(NH)<^^f^f;g  ,._jp  pj^  [280°]. 

2.  Alcoholic  potash  and  EtBr  "at  100°  from 
C0<NH':d8.a,H,Ph  tlG2°].-3.  Bromine  in 
CHCI3   forms  C„H,„N.,O..Br,  [200°].  Bromine 

1  ^^/NH.CO 
ivatcr  produces  CO<^j^,j_j  cH(OH).CHBrPh 
[220°],  whence  NaOHAq  forms  tri-oxy-styryl- 

metapyrazole  C0<^5l'.CH.C0.CH,Ph'  ^ 

talline  powder  [185°]. 

,     ,     .  „„/NAc.CO 
Acetyl    derivative    '-^G<^j^jj  q^j  q  jj^- 

[185°].    Small  white  prisms. 

o-OXY-STYRYL-PYRIDINE    C,3H„N0  i.e. 

C,  H,(0H).CH:CH.C<*^i^;^{5>CH.  [132°]. 

Formed  by  heating  (a)-methyl-pyridine  (10  g.) 
with  salicylic  aldehyde  (13  g.)  and  water  (7g.)  at 
140°  (Butter,  B.  23,  2097).  Small  crystals  (from 
dilute  alcohol).  Yields  a  dibromide.  Itoduccd 
by  Na  and  alcohol  to  C,H,(OH).C,,H,.C,H,„N 
[94°].  Salts.-B'.,H  PtCl,,.  [188'].— B'HHgCl,. 
[c.  170-].     Salts  of  the  ethyl  derivative 
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(C,,H,„(OEt)N).,H.,ngCl,.  [02°].  Light-yellow 
needles.— (C„H|„(bEt)N),H,PtCl,.  [183°]. 

Ethylo-iodide  of  the  ethyl  derivative 
C,3H,o(OEt)NEtI.    [218^].    Golden  crystals. 

Oxy-styryl-pyridine.  Methyl  derivative 
C,H,(OMe)CH:CH.C,H.,N.  [97°].  Formed  from 
anisic  aldehyde  and  methyl-pyridine  (Schutten, 

B.  23,  2719).  Plates.  —  B,H,PtCl,.  [184°], 
Yellow  plates. 

ij-OXY-(P!/.  3)-STYRYL.QUIN0LINE 

C„H,3N0  i.e.  CJ^K.^^Q,_cK:<JR.C^Il,.OW 
[253°].  Formed  from  jj-amido-styryl-quinoline  by 
the  diazo- reaction  (Bulach.B.  22,  285).  Formed 
also  fromp-oxybenzoic  aldehyde,  quinaldine,  and 
ZnCl,  (Wallach,  B.  16,  2009).    YellQw  plates. 

o.'Oxy-(Pj/,  l)-styryl-quiaoliiie.  [215°].  Made 
from  salicylic  aldehyde,  le^jidine,  and  KHSO, 
(Heymann  a,  Konigs,  B.  21, 1429,  2172).  Yellow 
crystals. 

vi-Qx,Y-{Py.  l)-.styryI-quinoline.  [255°].  Got 
from  5)!.-amido-styryl-quinoline.  Brownish- 
yellow  crystals  (from  alcohol). 

p.Os.y-(Py.  l)-styryl-quino".ine  [249°],  Got 
from  2^-oxy-benzQic  aldehyde,  lepidine,  and 
KHSO^  (H.  a.  K.).  Yellow  crystals  (from 
alcohol). 

OXYSUBERANIC      ACID      C^Hi.O^  i.e. 

C,  H,.,(OH).CO,H.  [90°].  Made  from  suberone 
cyanhydrin  and  cone.  HClAq  (Spiegel,  A.  211, 
118).  Tables  (containmg  iaq).  Melts  at  50° 
when  hydrated.  V.  e.  sol.  alcohol  and  hot 
water. 

OXYSUBERIC  ACID  C,H,,Oj.  [112°].  Made 
by  boiling  bromo-suberic  acid  with  NaOHAq 
(Hell  a.  Eempel,  B.  15,  149  ;  18,  817).  Nodules 
(from  ether).  HNO.,  oxidises  it  to  adipic  and 
oxalic  acids. — MgA"  aq, — CuA". — ZnA"  2|aq. — 
Ag.,A"  :  crystalline  pp.. 

'Ethyl  derivative  C,H,,(OEt)(CO,H).,. 
Made  from  bromo-suberic  acid  and  alcoholic 
potash.  Syrup,  v.  sol.  water  and  alcohol. — 
BaA". — ZnA". — PbA". — Ag,A":  amorphous  pp. 

Oxy-isosubsric  acid  C„H,,|05.  A  sticky  mass 
got  by  saponification  of  its  ether,  which  is  a  pro- 
duct of  the  action  of  silver  on  bromo-butyrio 
ether  (Hell  a.  Mtihlhiiuser,  B.  13,  477).  HIAq  at 
100°  reduces  it  to  /3-isosuberic  acid. — Ag.A". 

Di-oxy-subsric  acid  CgHi^O^.  Made  frorn  di- 
bromo-subcric  acid  and  KOH  (Gay  a,.  Gay- 
Lussao,  4.  155,251).  Amorphous. 

Di-ethyl  derivative  CJiJOBt)., (COM).,. 
Made  from  di-bromo-suberic  acid  and  alcoholic 
potash  (H.  a,  E.).  Syrup,  v.  sol.  water,  alcohol, 
and  ether. — Ag.,A"  :  amorphous  pp. 

OXY-SUCCINIC  ACID  v.  Malic  acid. 

Di-oxy-succinic  acid  v.  Taetamc  acid, 

Tetra-oxy-succinic  acid 
CjH,0„  i.e.  CO,H.C(OH)...C(OH).,.CO,H  or 
CO,,H.CO.CO.CO.,H  2aq.  Di-oxy-tartaric  acid. 
Carboxytartronic  acid.  [98°].  Formed  by  pass- 
ing nitrous  acid  into  an  ethereal  solution  oi 
protocatechuic  acid  (Griiber,  B.  12,  514),  of 
pyrocatecliin  (Barth,  M.  1,  869),  of  guaiacol 
(Herzig,  M.  3,  825),  or  of  '  nitro '-tartaric  acid 
(Kekule,  A.  221,  210).  The  free  acid  is  got  by 
decomposing  the  dry  sodium  salt  in  dry  ether 
with  HCl  gas  (W.  L.  Miller,  U.  22,  2015).  White 
crystals,  V.  sol.  water.  The  salt  Na„C,H,0„  2a(i 
is  nearly  insol.  water.  It  splits  up  on  heating 
into  COa  and  sodium  tartronate.    With  NaPISOj 


at  90°  it  yields  glyoxal  (Hinsberg,  B.  24,  3235). 
The  salt  Baj(CjH.|0s,)2  aq  is  a  crystalline  pp. 
HClAq  and  zinc  reduce  it  to  a  mixture  of  racemic 
and  inactive  tartaric  acids.  Yields  hydantoin 
when  the  Na  salt  is  rubbed  up  with  urea  and 
dilute  HClAq  at  55°  (Anschiitz,  A.  254,258). 

Ethyl  ether.  Thick  liquid  (Anschiitz,  A. 
201,  130).  Converted  by  urea  into  the  ureida 
C,,|HnNjOj,  which  crystallises  in  needles,  si.  sol. 
cold  water,  decomposing  at  245°. 

{B)-Ox  i  m  CO  ,H.C(NOH)  .C(NOH).CO„H. 
[145°-150°].  Got  from  the  Na  salt,  hydroxyl- 
amine  and  HCl.  Colourless  prisms,  v.  e.  sol. 
water  and  alcohol,  insol.  benzene  (Miiller,  B.  16, 
2985  ;  Soderbaum,  B.  21,  1223).  After  crystalli- 
sation from  water  it  melts  at  70^-75°.  It  yields 
the  salts  CaA"  4aq  and  Ag_A"  and  a  crystalline 
diacetyl  derivative,  v.  sol.  water.  Cone.  HClAq 
converts  the  oxim  into  an  isomeride  [145°-150°] 
crystallising  in  nodules,  which  are  v.  e.  sol. 
water  and  yield  the  salts  CaA"  3aq  and  Ag^A"  aq. 
Ac.,0  decomposes  this  (a) -oxim  into  cyanogen 
and  COj. 

Phenyl  hydrazide  C,oH^N,05  i.e. 
C0,H.C0.C(N2HPh).C0,H.  Monophenylizine 
dioxytartaric  acid.  [218°],  Made  by  mixing  a 
solution  of  the  acid  (1  mol.)  with  phenyl-hydraz- 
ine (1  mol.)  dissolved  in  HClA.q  (Ziegler  a. 
Locher,  B.  20,  835).  Feathery  needles,  insol. 
cold  water,  v.  sol.  hot  alcohol.  Coloured  red  by 
FeCl.,.  —  BaC,„H,N,0,3aq.  —  Na,A".  —  Ag,A"  : 
orange-yellow  pp. 

Di-phcnyl-di-hydrazide 
CO,H.C(N,HPh).C(N.,HPh).CO,,H.  Diphcnylizina 
dioxytartaric  acid,  [above  200°].  Made  from 
tetra-oxy-succinic  acid  (1  mol.)  and  phenyl-hy- 
drazine (2  mola.).  Orange-yellow  powder,v.  si.  sol. 
water,  v.  sol.  warm  alcohol.    On  heating  with 

Ao,0  it  yields  0<^°;g:5J  Jfpj^  [c.  234°],  which 

crystallises  in  red  needles,  v.  sol.  AC2O. — 
(NH,),A"  :  colourless  plates,— (NHJHA"  :  brick- 
red  needles.     With  silver    nitrate    it  gives 

CO  C*N  HPh 
AgN<:^^Q'(^:j^-jjpJJ    of    a    vermilion  colour, 

Na^A"  :  lemon-yellow  plates. — NaHA"  :  brick- 
red  needles.— The  ethyl  ether  C,„H,„NjO^  [121°] 
is  got  from  phenyl-hydrazine  and  tetra-oxy- 
succinic  ether  (A.  a.  G.)  ;  it  forms  canary-yellow 
crystals. 

Di-p-sulpho-di-phenyl-di-hydrazid6 

C0,H.C(N,H.C<,H^S03H).C(N,H.C,-,H,S03H).C0.,n. 

Formed  from  sodium  tetra-oxy-suecinate,  sodium 
phenyl-hydrazine  ^-sulphonate,  and  HClAq, 
The  Na  salt  is  an  orange-yellow  powder,  v.  sol. 
water,  insol.  alcohol,  and  is  used  as  a  yellow  dyo 
[lartrazine). 

Di-phenyl-hydrazide.  [158°],  Made 
from  the  acid  and  NaH^Ph^.  Yellow  pp.,  turning 
blue  in  the  air. 

Tetra-phenyl-di-hydrazide 
CO,H.C(N,Ph,).C(N,Ph,).CO,H.  [177°].  Mad© 
from  the  acid  (1  mol.)  and  diphenylhydrazine 
(2  mols.)  (Ziegler  a.  Locher,  B.  20,  841;. 
Yellowish  plates  (from  hot  alcohol),  insol.  water. 
Cone.  H,,S04  forms  a  red  solution,  becoming 
green.  On  fusion  with  resorcin  it  gives  a  crimson 
mass,  coloured  blue  by  NaQH ;  hydroquinone 
and  pyrogallol  give  green  and  blue  masses  re- 
spectively.   Bromine  gives  a  cxystalline  bromo- 
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derivative.    Ac, 0  forms  0<;^[^-^:^-pj^-  [222^] 

crystallising  in  ruby-reJ  prisms  with  green  lustre. 

Converted    into   the   imido  NH<[^QQ'^;^-'pj|2 

[192°]  by  NH;,.— Na.A" :  rosettes  of  needles  (from 
water)  or  plates  (from  alcohol),. — CuA". — PbA"  : 
white  pp. 

m-Nitro-phcnyl-hydrm  i  d  e.  [175°]. 
]\Iade  by  using  j/j-nitro-phcnyl-hydrazine 
(liischler  a.  Brodsky,  B.  22,  2S14).  SI.  sol.  hot 
water  and  alcohol. 

Di-m-nitro-di  -  phenyl  •  dihydrazidc. 
[c.  200^].  Made  from  j/i-nitro-phenyl-hydraziue 
(2  niols.)  and  tetra-oxy-succinic  acid  (Imol.).  SI. 
sjI.  hot  water. 

0XYSULPHIDE3.  Compounds  of  an  ele- 
ment, or  positive  compound  radicle,  with  O  and 
S.  The  term  is  generally  restricted  to  com- 
pounds of  meta'.s  with  O  and  S.  Oxysulphidcs 
of  metals  are  not  numerous,  and  they  have  not 
been  much  studied.  They  are  produced  in 
various  reactions,  of  which  the  following  are  the 
chief :  by  acting  on  the  sulphide  with  water,  e.g. 
oxysulphide  of  Ba;  by  heating  the  oxide  with  S, 
c.g.Bi  oxysulphide;  by  boiling  the  oxide  and 
sulphide  with  water,  e.g.  Ca  oxysulphide  ;  by 
partially  reducing  the  sulphate  by  H,  e.g.  oxy- 
sulphides  of  Co  and  Mn  ;  by  heating  the  oxide 
in  H„S,  or  by  passing  H^.S  into  an  aqueous  solu- 
tion of  the  oxide,  e.g.  oxysulphides  of  Fe  and  Os  ; 
by  adding  a  little  alkali  sulphide  to  the  solution 
of  a  salt,  e.g.  Ca  oxysulphide.       M.  M.  P.  M. 

OXY-SULPHO-BE.VZOIC  ACID  C,H,S(>,  i.e. 
C„H,(OH)(SO,Ii).CO_,H.  SidphosalicyUc  acid. 
l120°].  Made  by  sulphonation  of  salicylic  acid 
(Mendius,  .4.  103,  45;  Eemsen,  A.  179,  107). 
Long  thin  needles,  v.  e.  sol.  water  and  alcohol. 
Gives  a  reddish-violet  colour  with  FeCl^.  Yields 
phenol  and  salicylic  acid  on  fusion  with  potash. 

—  NaHA"2aq.  —  Na_A"3aq.  —  KHA"2aq. — 
K.,A"2a(i.— K,HA"„  aq. —  KNaA."  4aq.— CaA"aq. 

—  Ba(HA"),.4aq.  — MgA"3aq.  —  ZnA"  3aq. — 
PbA".  —  CuA".  —  Cu,A"(OH),  aq.  — Ag.,A"  aq  : 
crystalline  powder,  v.  sol.  hot  water. 

Ethyl  ether.    Et,A".    [58°].  Crystals. 

Oxy-sulpho-benzoic  acid 
C;„I1,(0I1)(S0,,II)(C0,H)  [4;3:1].  Made  from  p- 
oxy-benzoic  acid  by  treatment  with  SO3  (Kolle, 
-1.  164,  150)  or  by  digesting  with  H,SO,,  at  100° 
(Kle^Dl,  J.  pr.  [2]  28, 1'JO).  Deliquescent  needles, 
V.  e.  sol.  water  and  alcohol,  insol.  ether.  FeCl^ 
gives  a  red  colour.  Potash-fusion  yields  proto- 
catechuic  acid.— KHA"  aq  :  crystals,  si.  sol. 
water  (Klepl).-KA"  aq  (Kijlle).- K,C,H,SO,  2aq 
( ly  ille).— BaA" 4aq.— Ba,(C,H,SO„), :  amorphous 
(Kolle).— CdA"  3aq. — Ag.A"  :  small  prisms. 

Methyl  derivative 
C,H,(OMe)(SO,H)(CO.,H).     Made  from  fuming 
n.SO,  and  anisic  acid  at  100°  (Zervas,  A.  103, 
338;  Limpricht,  Gm.  13,  12-f).    Needles,  insol. 
ether. — BaA"  aq.— PbA"  aq  :  needles,  si.  sol.  Aq.  j 

Oxy-sulpho-benzoic  acid 
C  II,(0H)(S03H)(C0,H)  ^4:2:1].  Formed  by  the 
diazo- reaction  from  (4,2,1  )-amido-sulpho-benzoic 
acid  (Hedrick,  Am.  9,  410).  Crystalline,  sol. 
water,  alcohol,  and  ether. — Ba(HA")_, :  insol. 
dilute  HO.\e.  —  Ba.A".  —  Ca.A"  5aq  :  triclinio 
]irisms,  sol.  hot  water. — CoA"7aq. — CiL\"  8aq. — 
ZuA"  3aq  (Pisaucllo). 


Imido  of  the  ethyl  derivative 
C^H,(OEt)<gQ  >NH.  [258°].  Blade  by  oxid- 
ising C,.H,Me(dEt).SO,NH,  with  KMnO,,  and 
ppg.  with  HCl  (Bcmsen  a.  Palmer,  Am.  8,  227). 
Concentric  groups  of  needles. — KC,,H.,NSO|.— 
AgG,,H^NSOj :  lustrous  needles,  si.  sol.  water. 

Oxy-sulpho-benzoio  aeid 
C„&,(OH)(SO,H)(COi4)[3:4?:l].  Formed  from 
■(Ji-oxy-benzoic  acid  ;ind  SO,  (Barth,  A.  148,  38  ; 
Senhofer,  A.  152,  102).  Yellowish-green  needles 
(containing  liaq),  v.  sol.  alcohol.  Coloured  red 
hy  FeCl3.  Yields  protocatechuic  acid  and  an 
acid  [189°]  when  fused  with  potash.— Ba.A"4'aq. 
— Cd(HA"),,2aq.-Pbj(C,H,S0J,:  reddish  amor- 
phous mass. 

Oxy-suipho-benzoic  acid 
C:,H,(OH)(SO,H).CO,H.    Got  by  dissolving  m- 
diazo-benzoic  acid  in  warm  H_SO|  (Griess,  Z. 
18(54,  538).    White  lamina>  (from  water).  Per- 
haps identical  with  the  preceding  acid.-  Ba.A". 

Oxy-disulpho-benzoic  acid 
C,IL(OH;(SO,II),CO,,H.  [14G°].  Made  from 
salicylic  acid  and  CISO.H  at  180°  (Pisaucllo,  (/. 
18,  346).  Deliquescent  needles  (containing  4a(i). 
Gives  a  red  colour  with  FoCI.,. — Na^A'"  3aq. — 
K,A"'  3aq. — Ca^A'",,  12aq. — Ba,A'".,G.Uxq :  prisms, 
sL  sol.  water.— Pb.A'"-.  lOaq'.— Cd,A"'.,  18aq.— 
CujA'",,  12aq.— Zn,A"',,  15aq  :  plates. 

Oxy-disulpho-benzoic  acid  C-H„S.A,.  Got 
by  boiling  trisulpho-);i-oxy-benzoic  acid  with 
BaCO,  (Kretsohy,  B.  11,  862).— BaaA'"^  8aq. 

Oxy-trisulpho-benzoic  acid 
C,H(OH)(SO,H),C(),H.  Made  by  heating  vi-oxy- 
benzoic  acid  with  IPSO^,  SO,,  and  P.^O^  at  250'^ 
(Kretschy,  £.  11,  858).  Hygroscopic  syrup  (con. 
taining  4aq  at  100').  FeClj  gives  a  red  colour. — 
K,C.HS.,0|.,2aq  :  monoclinic  prisms. — IV|A'~  2aq. 
Pb,(C,HS,d,.,),,  6aq.  —  Pb.A"  8aq.  — Cd.A"  3aq.— 
Ba^.A''  4aq  :  colourless  plates. 

Di-oxy-sulpho-benzoic  acid 
C,H_(0H),(S03H)C0,H.  Formed  from  (4,  2,  1)- 
di-oxy-benzoic  acid  and  H.SO,  (Zehenter,  M. 
2,  468).  Hygroscopic  needles  (containing  2aq). 
FeCl,  colours  its  aqueous  solution  red.  — 
Salts.—  K.A"  3 '  aq.  —  BaA"  2aq.— PbA"  2aq.— 
Cu.,(C.H,S0;),  5aq.  —  Ag,,A"  2aq  :  needles. 

Di-oxy-sulpho-benzoic  acid 
C,H,(OH),(SO:,H)(CO,H)[5:2:.r:l].  Made  by 
heating  (5,  2,  l)-di-oxy-benzoic  acid  with  H.,SO, 
and  l\0^  at  130°  (Senhofer  a.  Sarlay,  M.  2,  4"51). 
Needle's.— K,A"  aq.— Ba(HA"),  8 Jaq.-BaA"  2aq. 
— Pb.A"  2aq  :  crystalline  powder. 

OXY-SULPHO-ISOCUMINIC  ACID 
CMc,(OH).C„H,(SO,,H)(CO,H).    Made  by  oxidis- 
ing the  sulphonic  acids  of  cymcne  and  7)!-iso- 
cymene  by  KMnO,  (E.  Meyer,  A.  220,  7,  29).— 
K.,A"  5aq. — BaA"  aq  :  minute  plates. — Pb.A". 

"  OXY  -  SULPHOCYANO  -  ACETOACETIC 
ETHER.  Anhydride  0(CAc(SCy).CO,Et). 
[c.  163°].  Made  by  heating  equivalent  weights 
of  barium  sulphoevanide  and  dichloro-acctoacetic 
ether  (207°)  (Ziirehor,  A.  250,  293).  Yellow 
crystalline  powdrr  (from  alcohol),  insol.  ether. 

OXY-SULPHO-NAPHTHOIC  ACID 
C,„H-(OH)(SO,H).CO.,H.  Made  from  (a)-oxy- 
naphthoic  acid  and  n,SO,  at  60°  (Konig,  B.  22, 
787;  23,  806).  Needles  (containing  5aq),v.  sol. 
water  and  alcohol.  Its  alkaline  solutions  fluor- 
esce blue.  HNO,,  yields  di-nitro-naphthol  [138°]. 
Diazobcnzcne  chloride  forms  the  azo-  compound 
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C,„H,(OH)(N,Ph)SO,H.-NaHA":  needles,  v. 
Bol.  water.—  Na.A"  a-aq. — Ba(HA'')2. 

Oxy-di-sulpho-naphthoic  acid 
C,„H,(OH)(SO,H)2C02H.    Formed  from  (a)-oxy- 
naphtlioio  acid  and  fuming  H  SO,  (K.).  Stellate 
groups  of   needles  (containing  4aq). — K„A".— 
Baj(C|,H,S.,0„).. :  needles,  m.  sol.  water. 

OXY-SULPHYDEO  -  ALLYL  -  QUINAZOLINE 

^"-^''Cnh'cs'''^''  MyUhiobcmoylurca,  [199°]. 
Formed  from  camido-benzamideand  allyl  thio- 
carbimide  (Stewart,  J.  pr.  [2]  44,  416).  Needles. 
Its  benzene  solution  fluoresces  blue. 

OXY-SUIPHYDRO-DI-METHYL-GLYOXAL- 
IN£.    Di-metliyl  derivative 

NMe<^|g^jg|;^'^^'^.    Formed  from  di-methyl- 

thio-hydantoin  [167°],  alcoholic  jootash,  and  Mel 
(Marckwald,  B.  24,  3293).  Syrup.— B'HCl : 
syrup.— B'HjSO, :  crystalline.— B'^PtCl,. 

The  isomeride  NMe<;^|^^.^'^^''''  formed 

from  tri-methyl-thiohydantoin,  alcoholic  potash, 
and  Mel  yields  the  crystalline  salts  E'H  SO^ 
[138°]  and  B'.,H,PtCl„  [150°]. 

OXY  -  SULPHYDEO  -  PHENYL  -  METHYL, 
GLYOXALINE.       Di-metliyl  derivative 

Nl'KSlsMeliS'''-  ^90°].  Formed  from 
phenyl-methyl-thiohydantoin,  alcoholic  KOH, 
and  Mel  (Marckwald,  B.  24,  3290).  Crystals.— 
B'HCl.  [140°].  —  B'jH^tCl^.  [213°].  — 
B'C^H^NaO,.  [192°]. 

The  isomeric  compound  NPh<[^^|^j^jgj  .^^^^ 

(223°)  from  phenyl-di-methyl-thiohydantoin 
[67°]  forms  the  salts  B'HCl,  B'^H^PtCl,  [132°] 
and  B'C.H^N.O,  [174°]. 

OXY  -  SULPK YDRO  -  PHENYL  -  QUINAZ  OL. 

INE  C,Hj<;^°-^g^    [199°].  Formed  from  o- 

amido-benzamide  and  phenyl  thiocarbimide 
(Stewart,  J.  |)r.  [2]  44,  410).    Satiny  tables. 
OXY-SULPHYDEO-QUINAZOLINE 

C„Hj<^^^'^|^.   [281°].  Formed  frojn  o-amido- 

benzamide  and  thio-urea  (Stewart,  /.  pr.  [2]  44, 
410).    Nodules  (from  alcohol). 

OXY-SULPHYDRO-THIAZOLE  C^H^NS,©  i.e. 
^CS.S 


NH<: 


co.cH,; 


[107°].     Formed   by  heating 


NH<g|^-^jj  with  OS,  in  alcohol  at  160° 

(Miolati,  A.  262,' 84).  Formed  also  from  chloro- 
acetic  ether,  ammonium  dithiocarbamate,  and 
alcoholic  HCl ;  and  from  sulphocyanoacetic 
ether  by  successive  treatment  with  H,.S  and  HCl. 

OXY-SULPHYDRO-o-TOL\ L-ME IHYL  GLY- 
OXALINE.   Di -methyl  derivative 

C„H.MeN<^(OJf^^>:^^^^    [120°].    Got  from  o- 

tolyl-methyl-thiohydantoin,aloohoHcpotash,  and 
Mel  (Marckwald,  B.  24,  3292).  Plates,  v.  sol. 
alcohol.  Yields  the  following  salts  :  B'HCl  [120°], 
B'2H..PtCl„,  B'H,SO,  [205°],  B'HNO^,  and  the 
picrate  B'C^H.N^O,  [200°]. 

The  isomeric  C,H,MeN<^|^^®];^j^jg  from 

o-tolyl-di-methyl-thiohydantoin  yields  the  salts 
B'HCl  [118°],  B'^H^PtCle,  B'H.SO.,  [208°],  and 
B'C.H^NaO;  [212°], 


Oxy  -  sulphydro  -p  -  tolyl  -  methyl  -  glyoxaline. 

Di-melhyl  derivative.  [109°].  Plates. 
Yields  B'HCl  [123°],  B'jH^PtCl,,  and  B'C.HjN.O, 
[180°]. 

The  isomaric  [4:l]C,H,MeN<;^[j^^-^j^jg 

yields  B'H2S04  [210°],  B'.,H„PtCle  [152°],  and 
B'C.HjN.O,,  decomposing  at  i90°. 

DI-OXY-TARTARIC    ACID    v.  Tetea-oxy- 

SUCCrNIC  ACID. 

OXY-TEREBIC  ACID  C,H,„05.  [100°-120°]. 
Made  by  boiling  chloro-terebic  acid  with  water 
and  CaC03  (W.  Roser,  A.  220,  264).  Syrup, 
crystallising  with  difficulty,  v.  sol.  water. — • 
CaA'j. — AgA' :  needles,  v.  sol.  water. 

O'XY-TEREPHTHALIC  ACID  C,H,0,  i.e. 
0„H,(0H)(C0,H)2.  Formed  by  the  diazo"-  reac- 
tion from  amido-ferephthalic  acid  (De  la  Eue  a. 
Mtiller ;  Burkhardt,  B.  10, 144, 1273).  Prepared 
also  by  potash-fusion  from  bromo-terephthalic 
acid  (Fischli,  B.  12,  621), from oxy-aldehydo-ben- 
zoic  acid  (Tiemann  a.  Landshoif,  B.  12,  1335), 
from  ^-xylenol,  from  carvacrol,  and  thymol 
(Jacobsen,  B.  11,  570),  from  oxy-p-toluic  acid 
(Hall  a-  Remsen,  B.  12,  1433),  and  from  rufi- 
gallic  acid  (Schreder,  Jli.  1,  439). 

Properties. — Crystalline  powder,  si.  sol. 
water,  v.  sol.  alcohol.  Not  melted  at  300°. 
FeClj  colours  its  solution  reddish-violet.  Yields 
CO.,  and  phenol  when  strongly  heated.  On  fusion 
with  NaOH  it  gives  salicylic  acid  and  some 
p-oxy-benzoic  acid  (Barth  a.  Schreder,  B.  12, 
1260).  Yields  m-oxy-benzoic  acid  on  heating 
with  HClAq  at  120°.  Forms  a  di-nitro-  deriva- 
tive [179°]. 

Salts.— BaA"  3^aq:  lamina;  (from  water). — 
Ag  A."  :  white  pp.,  insol.  water. 

'Methyl  ether  Mo.,A".  [94°].  Leaflets. 
Yields  an  acetyl  derivative  C^Hj(OAc)(C02Me)2 
[76°]. 

Methyl  derivative  CaH3(OMe)(C02H)2. 
[279°].  Got  by  oxidation  of  methoxy-toluic 
acid  and  of  methyl-thymol.    Small  prisms. 

Methyl  ether  of  the  methyl  derivative 
C,H.(OMe)(CO„Me).,.  [65°].  Concentric  needles. 

Ethyl  derivative  C„H3(0Et)(C0,H)j. 
[254°].  Got  by  oxidation  of  the  ethyl  ether  of 
thymol  (Paterno  a.  Canzoneri,  G.  9,  460).  Stel- 
late groups  of  minute  crystals,  insol.  \yater. 

Benzyl  derivative 
C„H,(OCH,,Ph)(CO.,H)„.     [230°-240°].  Made 
from  C,;H.i(ONa)(C02Me)2  and  benzyl  chloride, 
the  product  being  saponified  (Baeyer  a.  Tutein, 

B.  22,  218S).    Slender  needles. 
Tctrahydride  C,H,(OH)(CO,H),.    Got  by 

reducing  the  acid  with  sodium-amalgam  (Baeyer 
a.  Tutein,  B.  22,  2180).  Yellowish-white  needles, 
si.  sol.  cold  water.  Coloured  bluish-violet  by 
FeClj.  Its  methyl  ether  forms  feathery  needles 
[77°].  Hydroxylamine  converts  the  tetrahydride 
into  C,H,„0.,(N6H)  [170°],  while  phenyl-hydraz, 
ine  forms  C,H,„02(N2HPh)  [125°]  converted  by 

HClAq  into  ^  ^  >C,H,.C0,H,    a  crystalling 

body  [230°]  giving  off  a  fa?cal  odour  when  heated. 
The  tetrahydride,  heated  at  120°,  loses  COj 
and  forms  C,H<,0(CO.,H),  whence  NaA'  and 

C,  ,H,,(0H)Cy.c'0,H  [130'°-140°]  may  be  prepared ; 
the  latter  body  yielding  the  crystalline  acid 
C^H5(OH)(C02H),j  on  saponification. 
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Di  -  oxy  -  terephthalic    acid    CJI^O„  i.e. 
CJI.,(U]l)..(CO,II)..r5;2:-l;l]  or 
/CU.CH(COJI). 

CII<   —  >CH. 

\CPI(CO.H).CO/ 
Quinone  hydro-dicarboxylic  acid.  Hydroqiiiii- 
mie  dir.arbuxylic  acid,    [above  300°]. 

Formatiun. — 1.  By  passing  a  current  of  air 
through  a  sokition  of  the  dihydride  of  its  ether 
(succinyl-succinic  ether),  containing  excess  of 
alkaU  (Herrmann,  B.  10,  107  ;  A.  211,  .^35).— 
2.  By  the  oxidising  action  of  KMnO^  on 
C,,H,,Mc(C,n;)  orO.K),,  a  derivative,  of  thymo- 
quinone,  and  on  C,.H.Me.^(,01'0.jK),_„  a  derivative 
of  hydro-|3-xyloquinone  (Heymann  a.  Konigs,  B. 
20,  2392). — 3.  By  tlie  action  of  PCIj  on  succinyl- 
succinic  ether  (Levy  a.  Curchod,  B.  22,  2108). — 
4.  By  saponifying  its  etlier. 

Projjf/iit'.s.— Interlaced  needles  (containing 
2aq)  (from  water)  or  yellow  plates  (from  alco- 
hol), si.  sol.  alcohol  and  ether,  v.  si.  sol.  water. 
Its  alcoholic  solution  shows  blue  fluorescence. 
Fed.,  gives  a  deep-blue  colour.  When  distilled 
it  yields  hydroquinone.  Bromine-water  yields 
tetrabromoquinone.  Chlorine  passed  into  its 
alcoholic  solution  forms  totra-chloro-.quinone 
(Loewy,  B.  19,  2394). 

Salts. — K.^A"  :  yellow  needlea,  forming  a 
solution  with  green  fluorescence. — KHA". — • 
Na.,A"  2aq.  —  NaHA"  2aq.  —  Na,A"(OH).,  lOaq  : 
crystals  ppd.  by  cone.  NaOHAq. — (NH|).A"2aq 
(Duisberg,  A.  213,  1G2).— BaA".— CaA"'5aq.— 
Ca(HA").,  5aq. — PbA". — Ag„A" :  green-yellow  pp. 

Mono- ethyl  ether  EtHA".  [181°].  Made 
by  the  action  of  dilute  KOH  on  the  di-ethyl 
ether  in  the  cold.  Pale-yellow  needles  (from 
water),  si.  sol.  water,  alcohol,  and  ether.  — 
]!a(EtA").j  5aq. — Ca(EtA").2  5aq  :  greenish-yellow 
needles. 

Di-ethyl  ether  Et  A".  [133°].  S.  (ether) 
rO  at  20°.  Prepared  by  adding  bromine  to  a 
solution  of  its  dihydride  in  CS._,  or  to  the  di- 
hydride suspended  in  water  (Herrmann,^.  211, 
327 ;  B.  19,  2229).  Formed  also  by  the  action 
of  sodium  on  di-bromo-acetoacetic  ether  dis- 
solved in  ether  (Wedel,  A.  219,  71). 

Properties. — Greenisli -yellow  trimetric  tables 
(from  benzene)  or  needles  (from  ether).  May 
be  sublimed.  Its  alcoholic  solution  shows  blue 
fluorescence.  FeCl.j  gives  a  bluish-green  colour. 
Docs  not  react  with  j)henyl  cyanate  (Gold- 
schmidt  a.  Meissler,  B.  23,  259).  Does  not  react 
with  phenyl-hydrazine  or  hydroxylamine.  Sol. 
alkalis,  forming  a  yellow  liquid,  from  which  it  is 
P|k1.  by  CO..,  and,  as  a  scarlet  pp.,  Na._,C,,^H|.X'),.,  by 
cone.  NaOH.\q.    Ac^  has  no  action  at  .510°. 

Reactions. — 1.  Beduced  to  its  dihydride  by 
sine  and  HClAq  (Bacyer,  B.  19,  42S).— 2.  Brom- 
inc-vajmir  forms  C„H.,Br.O„(CO..Et).,  [157°]  and 
afterwards  C„Br.O.,(CO,Et).,' (Hermann,  B.  19, 
2234  ;  Boniger,  B.'  21,'  1758).— 3.  Dry  nitrous 
arid  gas  passed  into  its  solution  in  absolute 
ether  oxidises  it  to  di-oxy-quinone  dicaruoxylic 
ether  (Hantzsch  a.  Loewy,  B.  19,  20) ;  an  inter- 
mediate crystalline  powder  C;.,H.^jNO,„  or 
C,,H..,,NO|e  [148°]  giving  a  violet  colour  with  al- 
kalis being  first  formed  (Loewy,  B.  19,  2393). 

Hydrate    of   the    ether    C,..H,j,Os  i.e. 
/C(OH).,.CH,v 

CO,Et.C<^  >C.CO,Et.  [113°]. 

\C(OH),.CII,/ 


Formed,  togetiier  with  the  ether,  by  the  action 
of  bromine  on  the  dihydride  (succinyl-succinic 
ether)  (Hantzsch  a.  Zeckendorf,  B.  20,  2800). 
Yellow  needles.  On  boiling  with  alcohol  it 
changes  to  the  ether  C|..H,,Ou  [133°].  Hydroxyl- 
amine reduces  it  to  C,.^H,„0|j  [128°]. 

Di-aceti/l  derivative  of  the  ether 
C„H.,(0Ac),(C0.,Et).,.  [154°].  Got  by  the  action 
of  AcCl  on  the  ether  or  on  C,H..(ONa).,(CO.,Et).i 
(Wedel,  A.  219,  81  ;  Nef,  A.  258,  30G)!  Mono- 
clinic  crystals.  Not  attacked  by  Br.  Its  alco- 
holic solution  is  not  fluorescent. 

Di-hemoyl  derivative  of  the  ether 
C^H.,(0Bz),,(c6.Et),.  [174°],  Made  from  the 
ether,  NaOHAq,  and  BzCl.  Colourless  needles 
(from  alcohol).  Not  attacked  by  Br  in  CHCl.,. 
Cone.  H,SOj  sets  free  C,H.,(OH).,(CO.,Et),.  Zinc- 
dust  and  cone.  HClAq  form  three  isomeric  di- 
hydrides  C,H,(OBz).,(CO.,Et),,  melting  at  105°, 
85°-95°,and  100°-lio°. 

Di-mctli  i/l  derivative 
C,H.,(OMe).,(Cb.,H).,.  [205°].  Formed  by  saponi- 
fication  of  C,,H,,(0"Me).,(CO.Et).,  {v.  infra)  with 
alcoholic  potash  (Nef,  A.  258,  298).  Colourless 
needles.  Its  aqueous  solution  shows  bluish- 
violet  fluorescence. — (NH,).A":  sol.  water.  Not 
fluorescent. 

Di-methyl  derivative  of  the  etJiyl 
ether  C„H.,(6Me).,(C0..Et).,.  [101-5°].  Made 
from  C,H,(ONa).,(Cb.,Et),  and  Mel  at  100°  (Nef, 
A.  258,  297).  Colourless  tables.  Its  solutions 
show  bluish-violet  fluorescence.  Not  reduced 
by  zinc-dust  and  HOAc. 

Di-benzyl  derivative  of  the  ethyl 
ei/tcr  C6H.,(dCH.,Ph),,(C0.,Et).,.  [90-5°].  Mono- 
clinic  needles  (from  alcohol),  insol.  KOHAq. 

Oxy -amide  C„H.,(OH).,(CO.NH.OH).,. 
Formed  by  the  action  of  hydroxylamine  on  the 
ether  (.Jeaurenaud,  B.  22,  1278).  Prisms  (con- 
taining 2a(j),  sol.  water  and  alcohol. 

Dioxyterephth.alic  acid  dihydride  C^H^O,.. 
Snccinyl-succinic  acid.  S.  '015  at  19'5°.  Got 
from  its  ether  and  the  calculated  quantity  of  cold 
NaOHAq.  Minute  needles,  decomposed  by  heat, 
yielding  C„H„0.,  [78°]  and  CO...  FeCl,  colours 
its  solution  violet  (Baever  a.  Noyes,  B.  22,  2108). 
— BaA"  2:|aq.— (NH,).,A"  2aq. 

Methyl  ether  Me.,A".  [132°].  Made  by 
the  action  of  sodium  on  methyl  succinate  (Ebert, 
A.  229,  50).  Got  also  from  bromo-acetoacetic 
ether  and  ammonia  (Geuther,  J..  244,  204).  Sol. 
alcohol  and  ether. 

Mono -ethyl  ether  EtHA".  [98°].  Got 
from  the  di-ethyl  ether  and  cold  NaOHAq 
(Herrmann).  Yellowish  prisms  (from  ether).  Its 
alcoholic  solution  shows  blue  fluorescence.  FeCl., 
gives  a  violet  colour.  Decomposed  by  boiling 
water  into  CO.,  and  C^H^EtO,. 

Di-ethyl  ether  Et,A"  i.e. 

CO.,Et.CH<^[^--^pj  >CH.CO,Et  or 

CO,Et.CH<^|^jjj.^'°^)>CH.CO.,Et.  [127]. 

S.G.  ':f"  1-41.    S.  (ether)  1-G  at  17°. 

Formation.—l.  By  the  action  of  K  or  Na  on 
ethyl  succinate  (Fehling,  A.  49,  186 ;  Herr- 
mann, A.  211,  300  ;  Duisberg,  B.  IG,  133).— 2. 
By  the  action  of  NaOEt  (free  from  alcohol)  on 
succinic  ether  (Volhard,  B.  IG,  134).— 3.  From 
bromo-acetoacctio  ether  bv  the  action  of  alco- 
holic NH3  (Duisberg,  A.  2i3,  133)  or  of  NaOEt 
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(Wedel,  A.  219,  92).— 4.  By  reducing  di-oxy- 
terephthalic  ether  with  zinc  and  HClAq  (Baeyer, 

B.  19,  428). 

Properties. — Green  triclinic  crystals  with 
blue  fluorescence  (from  ether),  v.  si.  sol.  hot 
water.  Insol.  NH^Aq,  but  forms  a  yellow  solu- 
tion in  NaOHAq.  Its  alcoholic  solution  shows 
blue  fluorescence.  FeClj  gives  a  red  colour. 
Decomposed  by  excess  of  KOHAq,  yielding  black 
products  containing  syrupy  '  succinyl-propionic  ' 
acid  C,H,0|  and  a  crystalline  acid  C^HijOg 
[139^],  which  forms  BaA"  2aq.  The  alkaline 
solution  is  turned  brown  by  oxygen.  Does  not 
react  with  phenyl  oyanate  (Goldschmidt  a. 
Meissler,  B.  23,  258). 

Reactions. — 1.  Converted  by  bromine  into 
di-oxy-terephthalic  ether.  Bxomine  and  potash 
yield  brominated  quinones. — 2,  Nitrous  acid 
forms  a  di-nitroso-  derivative  CioH^N.^O,,  [114°], 
a  white  powder,  insol.  water  and  alcohol,  decom- 
posed bj'  boiling  alcohol  with  formation  of  di- 
oxy-terephthalic  ether»  ajid  by  boiling  water 
with  formation  of  the  oxim  of  pyruvic  ether. — 
3.  Hijdroxijlamine  in  presence  of  NaOHAq  form 
C;jH.|{N0H)„C02Et,  crystallising  from  alcohol  in 
plates  which  begin  to  decompose  at  1G0°  (Jeau- 
renaud,  B.  22,  1282).  An  alcoholic  solution  of 
phenyl-hydrazine  forms  the  white  hydrazo-  com- 
pjuud  C,Hj(NH.NHPh),(C02Et),  [165°]  whence 
bromine    produces     the    disazo  compound 

C,  H,(N„Ph).,(CO.,Et).,  [126°],  which  on  saponifi- 
cation yields  the"  acid  C,Hj(N.,Ph),,(CO,H),,  [over 
250'].  The  white  hydrazo-  compound  is  accom- 
panied by  C,H,(NH.NHPh),(CO,Et).,  [208°],  a 
yellow  isomeride  identical  with  Knorr's  body 
[206°]  (Baeyer,  B.  24,  2690).— 4.  Plmiijl  hydraz- 
ine (2  mols.)  forms  in  presence  of  toluene  and 
some  glacial  acetic  acid,  the  four  follow- 
ing compounds  C„H.O(N.,HPh)(CO..Et).,  [160°], 
C,H,(N.,HPh).,(C0,Et)2  [206°],  C,,JI,,.,N,d.,  [212°], 
and  0.||H,,;NjO.„  decomposing  above  300°  (Knorr 
a.  Billow,  B.  17,  2054).  The  last  body  yields  a 
di-methyl  derivative  C.^oH^Me.^NjOj  and  is  con- 
verted by  nitrous  acid  into  a  blue  substance 
C;(,H,,NjO.,. — 5.  PCI5  forms  the  chlorides  of  di- 
chloro-dihydroterephthalic  and  dioxytereph- 
thalic  acids  (Levy  a.  Curchod,  B.  22,  2106). 

Salts.— Na,Et,C,H,0,2EtOH.  Got  from 
the  ether  by  ppg.  with  alcoholic  soda  (Remsen, 
B.  8,  1409).  Bed;  on  drying  it  changes  to 
colourless Na„Et.,C^H, 0,1  (Hantzseha.  Herrmann, 

B.  21,  1756).— KC.HjO.Et,.  Colourless.— 
K,Et,C,H,0„:  orange.— Mg'Et,'C,HjO,2aq:  dark- 
red  amorphous  mass. — BaCj.jinOg  aq :  red  pp. — 
CaC,,H,,0^aq. 

Di-acetyl  derivative  of  the  ether 
C„H,(0Ac),,(C0,Et),.  [171°].  Made  from  the 
ether  and  AcCl.  Needles  (by  subHmation).  Its 
solutions  are  not  fluorescent. 

Di-bcmoyl  derivative  of  the  ether 
C„H,(0Bz).,(C0.,Et)„.     [165°].     Formed  from 

C,  H,(0Na),(C02Et),  and  BzCl  (Nef,  A.  258,  310). 
Formed  also,  together  with  two  isomerides  [138"] 
and  [102-5°],  by  reducing  the  di-benzoyl  deriva- 
tive of  di-oxy-terephthalic  ether  with  zinc  and 
HClAq  The  three  isomerides  may  be  separated 
by  crystallisation  from  ether-ligroin.  The  three 
compounds  are  converted  into  C,.H,(0H)..(C0..Et)., 
by  H,S0„and  into  C,H,(0Bz)„(C0.,Et)2  by  Br  in 


{a)-Di-bemyl  derivative  of  the  ether 
C,H,(0CH.,Ph).,(C0,,Et)2.  [169°].  Made  in  small 
quantity  (5  p.c.)  from  C,H.(0CH  Ph),(CO.,Et), 
by  reducing  with  Zn.  andHCl  (Nef,  A.  258,  301)1 
Colourless  needles.    May  be  sublimed. 

(0)-Di-benzyl  derivative  of  the  ether 
C,Hj(OCHPh).,(CO.F:t),,.  [148-5°].  Made,  to- 
gether with  a  (7) -isomeride  [140-5°1,  by  the  ac- 
tion of  benzyl  chloride  on  C„Hj(ONa),(CO,Et)j 
at  100°.  Less  sol.  alcohol  than  the  (7)-isomeride. 
H^SOj  converts  it  into  a  crystalline  polymeride 
[272°].  Hydroxylamine  and  phenyl-hydrazine 
have  no  action. 

Di-ethy,l  derivative  C„H,(OEt).,(CO.,H).. 
[126-5°].  Got,  with  EtBr,  by  heating  bromo- 
ethyl-acetoacetic  ether  at  100°  (Wedel,  A.  219, 
104).  Trimetric  octahedra  ;  a:&:c  = -245:1: -641. 
Sol.  water  and  alcoliol,  forming  acid  solutions, 
coloured  red  by  FeClj.— (NH,)_A".— Na,A"2aq.— 
KA"aq.  — BaA"  2aq. —  CaA"aq. —  MgA'  2|aq. — 
ZiiA" 2iaq.— MnA"  4aq.— PbA".— Et_A". 

Dl-oxy-terephthalic  acid  tetrahydride 
C,H,„Os  i.e.  C„H„(0H),(C0J1),.  [191°].  Made 
by  the  action  of  hydroxylamine  on  dioxytere- 
phthalic  ether  (Jeaurenaud,  B.  22, 1279).  Prisms, 
si.  sol.  cold  water,  v.  e.  sol.  alcohol  and  ether. 
FeCla  gives  a  brown  colour. — (NHJA":  needles. 
— BaA":  white  powder. — AgA"2aq:  needles. 

Ethyl  ether  Et_A".  [128°].  Made  by  the 
action  of  hydroxylamine  on  the  hydrate  of  di- 
oxyterephthalic  ether  [113°]  (Hantzsch  a.  Zeck- 
endorf,  B.  20,  2801).  Yellow  crystalline  body. 

Di-oxy-terephthalic  acid  hexahydride 
C|iHg(0H)2(C0„H).,.    Di-oxy-hcxamcthylene  di- 
carboxijlic  acid.    The  salt  BaA"3^Uq  is  got  by 
saponifying  the  nitrile  with  baryta-water  (Baeyer 
a.  Noyes,  B.  22,  2177).    Thick  prisms  or  needles, 

Y   sT   sol  \V3/tGl* 

i/'ti r iZc  C,H,„0,(CN),.  [180°].  Made  from 
quinone  tetrahydride  (diketohexamethylene)  and 
HCy.  Colourless,  v.  sol.  hot  water  and  alcohol. 

c-Di-oxy-terephthalic  acid 
C,H,(0H),(C02H),  [1:2:3:4].  [290°].  Formed 
from  sodium  pyrocatechin  and  CO.^  (Schmitt  a. 
Hiihle,  J.pr.  [2]  44, 1).  Thin  needles  (containing 
aq)  forming  solutions  with  deep-blue  fluorescence. 
FeClj  gives  a  blue  colour. — NaA"2aq:  fluor- 
escent prisms. —Pb.,CsH.,Oj. — Ag.A". 

Methyl  ether  Ue.A".    [145°].  Needles. 

Ethyl  ether  Et.A'".    [90°].  Tables. 

Tetra-oxy-terephthalic  acid  C^H  0,  i.e. 
C,(0H)j(C0,,H).,.  Ethyl  ether  Et A'C  [178°]. 
Formed  by  passing  S0._,  into  a  feebly-alkaline  solu- 
tion of  di-oxy-quiuone  dicarboxylic  ether  (Loewy, 

B.  19,  2388).  Golden  plates  (from  chloroform), 
V.  si.  sol.  water,  alcohol,  and  ether.  In  presence 
of  NaOHAq  it  is  oxidised  by  air  to  di-oxy-quinone 
dicarboxylic  ether  (Bouiger,  U.  22,  1284).  Phenyl 
cyanate  (4  mols.)  and  some  chloroform  at  170' 
yield  C,(0.C0.NHPh)j(C0,Et),  [260°],  an  orange 
powder,  insol.  most  solvents  (Goldschmidt  a. 
Meissler,  B.  23,  266).  AcO  yields  the  tetra- 
aoetyl  derivative  C,(0Ac)',(C02Et),  [202°],  a 
colourless  crystalline  powder  (Hantzsch  a. 
Zeckendorf,  B.  20,  2798).  Hydroxylamine  forms 

C,  P,,(0.NH,0H),(C0,JEt)2  [170°].  Alcoholic 
phenyl-hydrazine  forms,  on  boiling,  the  corre- 
sponding salt  C,02(0.N.,H^Ph),(C0^t),  [134°] 
(Boniger). 

Reference.  —  Di-cnLOKO-Di-oxY-TEEErninALia 

ACID. 


ox  Y-TO  LU  A  :»I  I DOX IM. 
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DI-OXY-TETRADECANE  I'.BuxvrvO  i'iNACo.NE 
dnil  l)i-isiHir  rvi.-piN'  \cosk. 

DI-OXY-TETKADECOIC  ACID  C,  ,H_,,(OH)  A,. 
[00°].  A  product  of  oxidation  of  oil  of  millet  by 
KMnO,  (Kassner,  Ar.  Ph.  [li]  '25,  1081).  Insol. 
water,  V.  sol.  aleohol  and  ether. 

OXYIETRIC  ACID,  formed  by  heating 
iiiethyl-aeetoacctic  ether  with  bromine  and  a 
little  water,  is  identical  with  Mesaconic  acid 
(C'opz,  ni.  '31  :5,  5'.18  ;  C.  11.  110,  5S:!  ;  Walden, 
j;.  ■21,  -'UXi  ■  CtuliolT,  J.  J!.  1SS7,  (lO.j). 

a-OXY-THIENYL-ACETIC  ACID 
C,JI,S.CH(OJI).CO,H.  [115°].  Formed  by  re- 
ducing thionyl-glyoxylic  acid  with  sodium- 
amalgam  (Ernst,  B.  19,  3280).  Needles  (from 
benzene),  v.  sol.  water,  alcohol,  and  ether. 
Yields  thiophcnic  aldehyde  on  boiling  with 
^[nO,^.  lieducod  by  III  and  P  to  thienyl-acctic 
acid. — Ba.V'..  .raij.-  CaA'...  ;caq  :  v.  sol.  water, — 
Ag.A"  :  while  ]ip. 

"o-OXY-THIOBENZOIC  ACID  C;H,.SO.,  i.e. 
C„H,(OIJ).CO.SII.  Made  from  o-oxy-benzoyl 
chloride  and  KSH(Carius,  A.  12!),  11).  Brownish- 
yellow  amorphous  mass,  insol.  water. — BaA'.^. 

Mi'lln/l  derivative  of  the  ethyl  ether 
C,H,(O.Me).CO.SEt.  (198°  at  80  mm'.).  Made 
from  C,II,(OMe).CO.OPh  and  NaSEt  in  ether 
(Scifert,  J.pr.  [2J  31,  175).  Oil,  smelling  like 
mercaptan. 

o-0xy-thiob8nzoic  acid  C,H,(OH).CS.OH. 
Amide  CJI,(On).CS.NII.,.  [U8°].  Made  by 
fusing  salicylamide  with  l\S,,  (Spilker,  B.  22, 
2707).  Colourless  needles,  v.  sol.  alcohol.  FeCl^ 
colours  its  aqueous  solution  violet.  Slowly  con- 
verted into  C„H,(On).CO.NII..by  boiling  water. 

Di-oxy-dithio-benzoic  acid  'C,II,(OH),.CS.,H, 
[•1:2:1J.  Made  by  heating  resoroin  with  potassium 
xanthate  at  100°  (Lippmann,  Jlf.  10,  G18).  Yellow 
needles  (containing  aq).  Melts  at  131°  when 
hydrated,  but  decomposes  at  124°  when  anhy- 
drous. Potash-fusion  yields  (4,2,l)-di-oxy- 
ben/.oic  acid. 

Tri-oxy-di-thio-benzoio  acid 
C„II,(OH),.CS,,H  [-1:3:2:11.  [154°].  Made  by 
heating  pyrogallol  with  potassium  xanthate  and 
alcohol  (fj.).  "i'ellow  crystals  (containing  aq), 
V.  sol.  alcohol  and  ether.  Yields  c-tri-oxy-benzoio 
acid  when  fused  with  ])otash. 

OXY-THIONAPHTHENE  C,H,SO  i.e. 

„i^ciLj..q()in:rH    ^...^^  j^^^^. 

ing  thiophenic  aldehyde  with  sodium  succinate  [ 
and  Ac.O  at  135°  (Biedermann,  B.  19,  lOlS).  I 
Needles  (by  sublimation),  si.  sol.  water,  v.  sol. 
NaOH.\q.     Gives  the  indophenine  reaction. 
Chloroform   ami  KOIIAq  give  a  bluish-green 
coloiH'  on  wanniii','. 

OXY-THYMOQUINONE  C,„H,.,0,  i.e. 
CJIMe(C3H,)(0H)0,  [1:4:0:2:5].  "[1G5°J. 

Fonnation.  -1.  By  the  oxidising  action  of 
EeCl,  on  di-anAido-thymol  (Carstanjen,  J.  pr.  ''2] 
15.  399  ;  I-adenburg  a.  Engelbrecht,  B.  10,  1218). 
2.  By  dissoJvingbromo-thymoquinoncin  KOHAq 
(Carstanjen,  J.  pr.  [2J  3,  57).— 3.  By  the  action 
of  H_.SO,  or  HClAq  on  methylamidothymo- 
quinone  (Zincke,  7).  14,  97)  or  dimethylamido- 
thymoquinone  (Schulz,  B.  16,  898). 

Properties. — Yellow  needles,  sol.  alcohol, 
ether,  and  hot  water.  Forms  a  violet-red  solu- 
tion in  alkalis.    Mav  be  sublimed. 

Picactions.—\.  EtI  at  100°  forms  C„H„EtO, 


which  sublimes  in  golden  jilatcs.— 2.  AiiiUnc  in 
alcohol  forms  C,,Mo(a,H  )(OJl)0,(NHPh)  [135°], 
crystallising  in  violet-black  needles,  and  forming 
a  bluish-violet  solution  in  NH,Aq.— 3.  p-Tola- 
idiiie  yields  the  corresponding  ^;-toluidc  [1G5°J. 

(fl)-Oxy-thynioquinone 
C.,HMc(C,H,.)(OII)0,  [1:4:3:2:5].  [183°].  Made 
from  di-nitro-carvacrol  by  reduction  and  sub- 
sequent oxidation  with  FeCl,,  (Mazzara,  B.  23, 
1390).  Orant;e  prismatic  tables,  volatile  with 
steam.    Na  CO,Aq  tcn-nis  a  violet  solution. 

Di-oxy-thymoquinone  C„Me(C.,H;)(OfI).,0.„ 
[213°].  Formed  by  boiling  chloro-oxy-thymo- 
quinone  with  KOHAq  (E.  a.  L.)  and  by  boiling 
dimethylamido-thymoquinone  with  alcohol  and 
II.SO,  or  KOH  (Zincke,  B.  14,  95).  Bed  needles 
or  prisms,  forming  a  violet  solution  in  alkalis. 
Phcnylene-phenyl-o-diamine,  in  presence  of  alco- 
hol and  HOAc,  forms  oxythymophenindulone 

C„II,<^pj^^C,Me(G3H,)(0H)0  as  ruby-red  crys- 
tals [175°]  (Kehrmann  a.  Messinger,  B.  24,  590). 
— BaA"  aq.— PbA":  green  pp. 

Di-acetyl  derivative.  [81°].  Needles. 
Di-bemoyl  derivative.  [163°]. 

PcferenCC. — ClILOIJO-OXY-THYMnQUINnxE. 

DI-OXY-DITHYMYL-ETHANE  C.,H,„0,  i.e. 
CII,.CH(C,„H,.,OH).,.    [185'].     Form'ed'  by  re- 
ducing CCl3.CH(C,oH,,,OH)._,  with  zinc-dust  and 
alcohol  (Jager,  G.  J.  31,  262)  and  also  by  adding 
a  mixture  of  chloroform  and  SnCl,  to  a  cooled 
mixture  of  paraldehyde  and  thymol  (Steiner,  B. 
11,  287).    Elllorescent  plates  (from  alcohol). 
Di-acetyl  derivative.    [109°].  Needles. 
Di-hcnzoyl  derivative.  [191'].  Needles. 
Di-cthi/l   ether  C„„H„Et.O,..  (72°]. 
DI-OXY-DI-THYMYL-ETHYLENE 
CH.,:C(C,„H,,,.OH).,.    [171°].    Formed,  together 
with  the  preceding  body,  by  boiling  the  compound 
CC1.,.CH(C,„H,,.0H).,  w'ith  zinc-dust  and  alcohol 
(Jiiger,  C.  J.  31,  263).    Needles  (from  HOAc). 
K,,FeCy5  oxidises  it,  in  alcoholic  solution,  to 
C.,H-,0,  [215°],  crystallising  in  green  need'es. 
Alkaline  K,FeCy/forms  Cj.,H.,0,  [215°],  which 
forms  dark-red  crystals. 

DI-OXY-DI-THYMYL  SULPHIDE 
(C,„H,,.OH),S.    [152  '].    Formed  from  thymol 
and  SCI  .  (Tassinari,  G.  17,  92). 

OXY-TOLUAMIDOXIM 
[3:6:1]  C„TT,Me(On).C(XOII).NH,.  [124']. 
Formed  from  the  thioamide  in  alcohol  by  treat- 
[  ment  with  hydroxylamine  hydrochloride  and 
I  NaOHAq  (Goidbeck,  B.  24,  3662).  Yellowish 
plates  (from  benzene),  v.  sol.  hot  water. 
Coloured  cherry-red  by  FeClj.— B'HCl.  [215°]. 

Acetyl  derivative.  Plates  (from  benz- 
ene) gives  C,H,(OH).C.^^^°^CMe  [45°j  on  heat- 
ing with  w-ater  in  a  sealed  tube. 

Benzoyl  derivative 
C;HiOH).C(NOBz).NH.,.   [182°].  Plates,  si.  sol. 
alcohol.    Coloured  green  by  FeCI.,  in  acetone. 
Di -benzoyl  derivative.  [143^]. 
c-Oxy-toluamidoxim 
[3:2:1]  C„H,Me(OH).C(XOH).NHj  [126-5°]. 
Formed  from  the   nitrile  and  hydroxvlaniino 
(Paschen,  B.  24,  3670).    Tables,  v.  sol. 'alcohol 
and  hot  water.     Yields  a  dibenzoyl  deiivalivo 
C,H,Me(OBz).C(NOBz).KH,  [164=1,  Whence  KOH 

forms  C„H,Me(OII)<^^^^^CPL  [150°] 


780 


OXY-TOLUEXE. 


OXY-TOLUENE    v.    Ceesol    and    Benzyl  ' 

ALCOHOI,. 

Di-oxy-toluene  C,H„0.,  i.e. 
C,H,Me(OH)..[l:2:4].  Cresorcin.  Lutorcin.  Mol. 
\v.l2i.  [104°].  (c.2(59°).  Formed  from  amido- 
p-cresol  and  from  amido-o-cresol  [1G1°]  by  the 
diazo-  reaction  (Knecht,  A.  215,  92  ;  B.  15,  298  ; 
Wallacli,  B.  15,  2835).  Formed  also  by  potash- 
fusion  from  the  corresponding  toluenedisulphonic 
acid  (Nolting,  B.  19,  136)  and  from  bromo-p- 
cresol  (Vogt  a.  Henninger,  C.  B.  94,  650). 
Spherical  crystalline  groups,  v.  aoL  water,  alco- 
hol, and  ether,  si.  sol.  benzene  and  ligro'in.  FeClj 
colours  its  solutions  blue.  NH,  with  damp  air 
turns  it  brown,  green,  and  finally  blue.  Bleach- 
ing-powder  gives  a  yellow  colour.  Its  solution 
in  NaOHAq  is  turned  brown  by  air.  On  heating 
with  chloroform  and  NaOHAq  it  gives  a  rose-red 
colour.  On  heating  with  phthalic  anhydride  it 
forms  the  phthalein  C.^HmOj,  which  is  a  brick- 
red  powder,  exhibits  green  fluorescence  in  al- 
kaline solution,  and  yields  C.„HnAc„05  [260']. 
Unlike  resorcin,  cresorcin  gives  no  colour  when 
the  product  got  by  heating  with  ILSO^  and 
nitro-benzene  is  diluted  and  made  alkaline. 

Bi-acetijlderivativcC,U,(OAc)„.[c.im°]. 

Di-oxy-toiuene  C,jH3Me{0H), [1:2:6"].  [63°- 
66°].  l\Iade  by  the  diazo-  reaction  from  amido- 
cresol  [124°-128°]  (Ullmann,  B.  17,  1960). 
Needles,  v.  sol.  water  and  alcohol.  Coloured  red 
by  bleaching  powder.  With  phthalic  anhydride 
it  gives  a  compound  analogous  to  fluorescein. 
Reduces  cold  ammoniacal  AgNOj. 

Iso-orcin  C;H„(OH),.  [87^].  (260°).  Made 
by  potash-fusion  from  toluene  (7)-disulplionic 
acid  (Senhofer,  A.  164,  131).  Needles  (contain- 
ing aq).  Sol.  water,  alcohol,  and  ether.  Tastes 
sweet.  FeCl,  gives  a  brownish-green  colour. 
Eednoes  cold  ammoniacal  AgNO.,. 

Other  di-oxy-toluenes  are  described  as  Hy- 

DROTOLUQDINONE,  IsOHYDEOTOLTJQDINONE,  OeCIN, 
and  METHYL-PYEOCATKCnlN. 

w-OXY-TOLUENE  PHOSPHINIC  ACID 

C,H,.CH(OH).P(OH).,.  [90°].  Formed,  together 
with  (C,H,.CH(OH)),PO.OH  [165°]  by  heating 
benzoic  aldehyde  with  hypophosphorous  acid 
(Ville,  C.  i?.  107,  659  ;  110,348).  Plates,  decom- 
posing at  140°  with  formation  of  benzoic  aldehyde, 
lleduces  AgNOj. — Ba(HA").,  iaq:  small  plates. 

Acetyl  derivative  CHPh(OAc).P(OH)... 

cu-OXY-TOLUENE  PHOSPHONIC  ACID  " 
C„H5.CH(0H).P0(0H)„.     [173°].     Made  from 
benzoic  acid  by  successive  treatment  with  PCl^ 
and  water  (Fossek,  M.  7,  34).    Hard  crusts  (from 
benzene  and  HOAc). — BaA". — Ba(HA"),. 

OXY-TOLUENE     SULPHONIC     ACID  v. 

CrESOL  SULniONIC  ACID. 

OXY  -  o  -  TOLUIC  ACID  C,H,03  i.e. 
C„H,Me  (OH) .  CO.,H  [2 : 3 : 1] .  Oxy-mctli  yl-bemoic 
acid.  Mol.  w.  152.  [183°].  Formed  by  the 
diazo-  reaction  from  amido-o-toluic  acid  [191°], 
and  by  potash-fusion  from  salpho-o-to!uic  acid 
(Jacobsen,  B.  16,  1963;  17,  163).  Needles,  sol. 
cold  water,  alcohol,  and  ether,  si.  sol.  chloroform. 
Volatile  with  steam.   FeCl^  gives  a  brown  pp. 

Methyl  derivative  C,H,,Me(OMe).CO.JI. 
[146°].    Needles,  si.  sol.  cold  water. — CaA'.,  2aq. 

Oxy-o-toluic  acid  C„H,Me(OH).CO,H[2":4:l]. 
[179°].    Formation. — 1.  By  potash-fusion  from  j 
the  corresponding  aldehyde  (Tiemann  a.  Schot- 
ten,  D.  11,  778),  and  from  the  corresponding  } 


'  C,H,Me(SO,Js'K,).CO,H  (.Jacobsen,  B.  14,  40).— 
2.  By  heating  ?«-cresol  with  CCl,  and  alcoholio 
NaOH  (Schall,  B.  12,  819). -3.  From  amido-o- 
toluic  acid  [c.  165°]  by  the  diazo-  reaction  (Jacob- 
sen,  B.  17,  164). 

Properties. — Needles  (containing  ^aq),  v.  sol. 
hot  water,  alcohol,  and  ether,  insol.  cold  chloro- 
form. Not  coloured  by  FeCl^.  Yields  m-cresol 
on  distillation.— CaA'.j  2aq  :  crystals,  v.  sol.  water. 

Methyl  derivative  C,H,Me(OMe).CO_JI. 
[176°].    Needles  (from  water). 

Oxy-o-toluic  acid  C,H,Me(OH).CO,H[2:5:l]. 
[172'^].  Formed  by  potash-fusion  from  the  cor- 
responding C„H33Me(SO,NH_)CO,H,  and  also 
from  amido-o-toluic  acid  [196°]  by  the  diazo- 
reaction  (Jacobsen,  B.  14, 41 ;  17, 163).  Prisms, 
sol.  alcohol,  ether,  and  hot  water,  v.  si.  sol.  chloro- 
form. Volatile  with  steam.  FeCl^  gives  a  brown 
pp.    The  Cu  salt  forms  bluish-green  plates. 

Oxy-o-toluic  acid  C„H3Me(OH).CO,H^2:6:l]. 
[168'].  S.  -143  at  25°.  Formed  by  potash- 
fusion  from  bromo-o-toluic  acid  (Jacobsen,  B. 
16,  19G2).  Long  needles,  v.  sol.  hot  water,  alco- 
hol, and  ether.  Volatile  with  steam.  At  200°  it 
yields  j»-cresol.  FeClj gives  a  bluish-violetcolour. 

Oxy-?H-toluic  acid  C,H3Me(OH).CO_JB[3:2:l]. 
Homosalicylic  acid.    {B)-Crcsotic  acid.  [164°]. 

Formation. —1.  By  the  action  of  C0_,  on 
sodium-o-cresol  (J3ngelhardt  a.  Latschinoli,  Z. 
1869,  623  ;  Kekule,  B.  7,  1006  ;  Ihle,  J.  pr.  [2] 
14,  456). — 2.  By  heating  o-cresol  with  CCl,  and 
NaOH  at  100°  (Schall,  B.  12,  816).— 3.  By 
means  of  potash-fusion  from  the  corresponding 
C„H3Me(S0,NH,)C0,H  (Jacobsen,  B.  11,  902).— 
4.  From  c-amido-toluic  acid  (Jacobsen,  B.  14, 
2354). 

Propierties. — Long  needles,  si.  sol.  cold  water, 
V.  sol.  chloroform.  Volatile  with  steam.  FeClj 
gives  a  violet  colour.  Poisonous  (Dunstan  a. 
Black,  Ph.  [3]  21,  429). 

Methyl  derivative  C,'R^{01U).C0.^. 
[81°].    Feathery  needles. 

Methyl  ether  MeA'.  (235°).  S.G.  |§ 
1-1444  (Pinner,  B.  23,  2938). 

Ethyl  ether  EtA'.  (248°).  S.G.  if  1-1020. 
With  benzamidine  it  forms  Co^HuNjC)  crystal- 
lising in  yellowish  needles,  insol.  acids  and 
alkalis  (Pinner,  B.  23,  2939). 

Nitrite  C,H,(OH).CN.  [88-5°].  Got  from 
its  acetyl  derivative,  which  is  formed  by  the 
action  of  AcO  on  the  oxim  of  c-toluic  aldehyde 
(Paschen,  B'.  24,  3669).    Tables,  v.  sol.  alcohol. 

Oxy-7)t-toluic  acid  C,H3Me(0H)C0,H [3:4:1]. 
[173°].  Formation. — 1.  By  potash-fusion  from 
the  corresponding  C,H,Me(SO.^NH,)CO.  H  (Jacob- 
sen,  B.  11,  897  ;  Eemsen  a.  lies,  Am.  1,  37  ;  B.U, 
462;  Mahon,  Ain.  4,  186),  from  bromo-wi-toluic 
acid  and  from  chloro-)7i-toluic  acid  [210°]  (Jacob- 
sen,  B.  14,  2351 ;  18,  1701).— 2.  By  heating 
o-cresol  with  CCl^  and  NaOH  ;  the  yield  being 
40  p.c.  (Schall,  B.  12,  816).— 3.  By  the  diazo- 
reaction  from  amido-??i-toluic  acid  (Remsen  a. 
Kuhara,  Am.  3,  428).— 4.  By  oxidation  of  the 
corresponding  aldehyde  (Tiemann  a.  Schotten, 
B.  11,  777). 

Properties. — Long  needles  (containing  |aq), 
sol.  hot  water,  alcohol,  and  ether,  insol.  cold 
j  chloroform.  Gives  no  colour  with  FeCl.,.  Yields 
o-cresol  when  heated  with  HClAq  at  180°.  Gives 
\  a  nitro-  compound  [85°J. 
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■■Salts.  —  CaA'.;  3aq  :     niinuto     npodles. — 
BaA'.,3aq.— CuA'., I'.aq  :  blue  Ihjcculont  pp. 

Methyl  derivative  C„H,Mo(OMo).CO_,H. 
[lOiV^l.  Minute  needles.  Got  by  saponifying 
C„II,Me(OMe).CO.,Me  [V>T]  (Sehall).  The  amide 
C,H,Mc(OMe).CONH..  [IIF]  is  prepared  from 
C,iH,Me(OMc)  [1:2],  ClCONH.„and  AlClJGatler- 
niann,  A.  2-i4,  G  t). 

Ethyl  derivative  C„H,l\Ie(OEt).CO,H. 
[lOO^"].  Obtained  by  saponification  of  the  amide 
C,H,Me(OEt).CON'H„  [107°]  which  is  got  from 
C„H;,Me(Oi:t)  and  CiCONH,  (G.).— CaA',  2a<i 
(Brown,  Am.  4,  'M-'i). 

«-Oxy-)u-toluic  acid 
C,,H,Mc(OH).C0,lI  [8:5:1].  [208°].  Formed 
from  )«-toluic  acid  by  sulphonation  followed  by 
potash-tusion,  the  resulting  acid  being  freed 
from  its  isomeride  by  steam  distillation  (.lacob- 
sen,  /)'.  11,  2I5.')7).  Formed  also  by  the  action 
of  baryta- water  on  C|._.H|,,Os  1 1)0^],  which  is  ob- 
tained from  acetyl-pyruvic  ether  and  NaOIlA(i 
(Glaisen,  B.  22,  ;{271).  Needles  or  prisms,  v.  sol. 
liot  water,  not  volatile  with  steam. — CaA'a2a(i: 
prisms.— Sr  A'.,. 

Methyl  ether  Uc.V.    [93°].  Needles. 

Oxy-)»-toluic  acid 
C,,R,Me(OH).CO,H  [3:0:1].  p-HomosaUcylic  acid. 
{a)-Crco.'iutic  acid.  [151°J. 

Formation.  — 1.  By  passing  00^  over  ^j-cresol 
iu  which  sodium  has  been  dissolved  (Engelhardt 
a.  Latschinoff,  Z.  1801),  G22,  712;  Kolbc  a. 
Lautemann,  A.  115,  203  ;  Ihle,  J.pr.  [2]  14,  455). 
2.  By  lieating  ^j-cresol  with  CClj  and  NaOH 
(Schall,  B.  12,  blG).-3.  By  potash-fusion  from 
chloro-))? -xylene  sulphonic  acid  (Voigt,  Z.  [2]  5, 
577;  />.  2,  2S4),  from  »)t-xylene  suli)honic  acid 
(E.  a.  L.),  from  (l,3,4)-xylenol  or  its  (fl)-sulphonic 
acid,  from  brorno-?u-toluic  acid,  and  from  suljdio- 
w-toluic  acid  (.Jacobsen,  B.  11,  374  ;  14,  2352  ; 
Staedel  a.  H51z,  B.  18,  2019). —4.  By  oxidation 
of  the  corresponding  aldehyde  (Tiemann  a. 
Schotten,  B.  11,  778). — 5.  From  amido-toluic 
acid  [172'^]  hv  the  diazo-  reaction  (Panaotovic, 
J.  pr.  [2]  33,04). 

Pco/vriics.— Colourless  trimctric  prisms 
(from  water),  si.  sol.  water,  v.  sol.  alcohol,  ether,  i 
and  chloroform.  Volatile  with  steam.  Its 
aqueous  solution  is  turned  violet  by  FeCl,. 
Cone.  HClAq  at  180^  yields  jD-cresol  POCl,, 
forming  various  dehydration-products  (SchllT,  .4. 
2  45,  43).  Distillation  with  Ac  O  yields  G,.H,  ,0., 
[143^'J  (Kostanecki,  B.  18,  1088). 

S  a  1 1. — BaA'.,  2aq  :  leatlets. 

Methyl  ether  MeA'.  (242').  S.G.  ^ 
1  1438.    Liquid  (Pinner,  i^.  23,  2038). 

Ethyl  ether  EtA'.  (251°).  S.G.  |j! 
1  1037.  Beacts  with  benzamidine,  forming 
C  ,-,H,.N.,0  crystallising  in  vellowish  needles  (P.). 

"Amide  C„H,Mc(OH).CONII,.  [178°].  Got 
from  the  acid  bv  treatment  with  POCL,  at  00° 
followed  by  alcoholic  NIP,  at  100'  (Schifif,  O. 
17,  550;  .4.  245,  43),  and  from  the  ether  and 
KH.,  (Goldbeck,  B.  24,  3050).  Needles  (from 
alcohol).    P.O.  forms  C.H,  (OH).CS.NH.,  [127°]. 

Anilide  C-H,(0H).c6xHPh.  [53°].  Plates. 

A^'<)  i/e  C.H„(OH).CN.  V.  sol.  alcohol.  Its 
acetyl  derivative  [57°]  is  got  by  the  action  of 
Ac.O  on  the  oxim  of  toluic  aldehvde. 

'Methyl  derivative  C, H,Sle',OMe).CO..H. 
[70°]  (L.);  [07°]  (Schall,  B.  ■2-2,  749).  Long 
needles. — AgA'. 


Amide  of  the  methyl  derivative 
C„H,Me(OMe).C0Nn„.  [103°j.  Made  from 
C,,H,Me(OMc)  and  ClCONH.in  presence  of  AlCb, 
(Galtermann,  A.  244,  0(;).  Needles  (from  liot  Aq). 

Nitrite  of  the  mcthi/l  dcrivaii.ve 
C„H;,Mc(O.Mo).C'N.  (270°  uncor.).  Made  by 
warming  diazotised  amido-^j-cresol  with  CuCy, 
(Limpach,  B.  22,  351).  Oil. 

Amide  of  the  ethyl  derivative 
C„H,Me(OEt).CbNH,.  [152°].  Made  from 
C„H,Me(OEt),  CICOXH,,  and  AICI3  (G.).  Sill;y 
needles  (from  dilute  alcohol). 

Oxy-2>toluic  acid  C„H,,Me(OH).CO,H  [4:2:1]. 
{y)-Cresotic  acid.  m-Uomosalieylic  acid.  [VH ' 
cor.].  Formation.—!.  By  passing  CO.,  into  m- 
crcsol  in  which  sodium  has  been  dissolved  (E.  a. 
L. ;  Bicdermann  a  Pike,  B.  6,  323).— 2.  By  oxida- 
tion of  the  corresponding  aldehyde  (Tiemann  a. 
Schotten,  23.  11,  777).  — 3.  By  heating  )U-cresol 
with  CCl,,  and  NaOHAq  (Schall,  B.  12,  810).^ 
3.  By  potash-fusion  from  2^-xylenol  (.Jacobsen, 
B.  11,  570). 

Properties. — Needles  (from  water)  or  mono- 
clinic  prisms  (from  alcohol),  m.  sol.  hot  water, 
V.  sol.  alcohol  and  chloroform.  Volatile  with 
steam.  FeClj  gives  a  red  colour.  HClAq  at 
170'  yields  ?u-cresol. 

Salt  s. — CaA'.,  3aq.  —  Ba.\'.,  3aq  :  prisms. 

Methyl  ether  MeA'.  (243°).  S.G.  =;|  1-1395 
(Pinner,      23,  2938). 

Ethyl  ether  EtA.'.  (254°).  S.G.  1-0973. 
Converted  by  benzamidine  into  C^,jH,,N;,0  crys- 
tallising in  needles  [235°]. 

Methyl  derivative  C,iH,Me(OMe).CO,.H. 
[104°].    Leaflets,  sol.  hot  water'(Schall). 

Ethyl  derivative  C,H,Me(OEt).CO,PL 
[109°].  Got  by  oxidising  the  ethyl  derivative  of 
thvmol  (Paterno,  J.  1879,  519). 

■  Oxy-p-toluic  acid  C  H3Me(0H).C0..H  [4:3:1]. 
[•207°  cor.]. 

Formation. — 1.  By  potash-fusion  from  sul- 
pho-p-toluic  acid  or  its  mono-amide  (Flesh,  B.  i), 
481  ;  Bemseu  a.  Hall,  Am.'2,.^i  ;  Weinreich,  B. 
20,  981),  and  from  chloro-  or  bronio-  2>-toluic 
acid  (Gerichten,  B.  11,  308). — 2.  From  nitro- 
toluic  acid  [190'1  by  reduction,  followed  by  the 
diazo-  reaction  (P'ittica,  B.  7,  927). 

Properties.  — i^ceiWcs  ;  sol.  hot  water,  alcohol, 
and  ether,  inaol.  chloroform.  Volatile  with 
steam.  Not  coloured  by  FeClj.  Gives  o-creaol 
on  distillation  with  lime. 

Salt  s. — Ca.\'..  4aq.  — PbA'„  2aq :  needles. 

Ethyl  ether  EtA.'.    [75°].  Prisms. 

Methyl  derivative  C,,H3Me(0Me).C0,n. 
[156°].    Needles  (by  sublimation). — BaA'., 4aq. 

oi-Oxy-o-toluic  acid  CPI,(OH).C„H,"CO,H. 
[118°'.  Made  by  dissolving  phthalide  in  boiling 
NaOHAq  (llessert,  B.  10, 144i;;  11,  237).  Powder, 
V.  si.  sol.  cold  w-ater,  v.  sol.  alcohol  and  ether. 
Changes  on  fusion,  and  on  boiling  with  water, 
into  its  anhydride. — BaA'^. — AgA' :  octahedra. 

Anht/dridc  v.  PirriiAi,ir>E. 

u-Oxy-;).toluic  acid  CH,(OH).C,H,.CO,H. 
Oxymcthid-bcmoic  acid.  [181°].  I'ormed,  to- 
gether with  terephthalicacid  and  C„H|(CH.,.OH)._„ 
by  boiling  terephthalic  aldehyde  with  NaOHAq 
(Low,  A.  231,  373).  I'ormed  also  by  boiling 
CH._J3r.C,H,.C0  H  with  baryta-water  (Ivekule  a. 
Dittmar,  A.  102,  342).  Plates  or  needles,  v.  sol. 
water  and  ether.  Not  reddened  or  resinified  by 
n,S0^.— AsA'. 
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Di-oxy-o-toluic  acid  C^H,Me(OH).,CO,H 
[2:5:3:1].  CrcsorsclUcacid.  Mol.'w.  1G8.  iUo'"]. 
S.  "86  at  0'.  Formed  by  fusing  di-sulpho-o-toluic 
acid  witli  potash  (Jacobsen,  B.  16, 19C0).  Long 
needles,  v.  sol.  alcohol  and  boiling  water.  FeClj 
gives  a  brownish-black  colour.  Eeduces  alkaline 
Ag  and  Cu  solutions.  Cone.  HjSOj  gives  a  bright- 
red  colour  on  heating. — NH^A'  2aq  :  prisms. 

Di-oxy-toluio  acid.  Methyl  deriv  ativ  e 
C„H,Me(OMe)(OH).CO,H [1:3:4:5].  Creosol-carb- 
oxylic  acid.  [182°].  Obtained  by  the  action  of 
CO.^  upon  sodium  creosol  (Wende,  B.  19,  2324). 
Concentric  needles.  Sublimable.  V.  sol.  alcohol, 
ether,  and  chloroform,  si.  sol.  water,  nearly  insol. 
benzene.    Gives  a  blue  colouration  with  FeClj. 

Salts.  — .NHjA' :  needles.  —  KA':  small 
readily  soluble  needles. — BaA'., :  small  needles. 
— PbA',, :  white  pp. — CuA'._, :  yellow  powder. 

Methyl  ci/icr  MeA':  [92°] ;  small  colour- 
less trimetric  crystals,  a:&:c  = -5285 : 1 :0'7334. 
Gives  a  bluish-green  colour  with  FeCl,. 

Ethyl  ether  EtA' :  [77^];  small  needles. 

Di-oxy-?7i-toluic  acid  C^H2Me(0H)„.C0,H 
[l:2:4:8or5].  Cresorcin  carboxylic  acid.  [208°]. 
Made  by  boiling  cresorcin  (di-oxy-toluene)  (Ipt.) 
with  NaHCO-i  (4  pts.)  and  water  (8  pts.)  (Kosta- 
necki,  B.  18,  3203).  Prisms  (containing  aq),  v.  e. 
Bol.  water.— KA'  2aq  :  prisms,  v.  sol.  water. 

Di  -  oxy  -  toluic  acid  C„H,Me(OH).,CO.,H 
[4:5:3:1].  [170°].  Formed  by  heating  disulpho- 
^)-toluic  acid  with  KOH  (Weinreich,  B.  20,  981). 
Needles,  v.  sol.  water,  alcohol,  and  ether. 

Di  -  oxy  -  toluic  acid  GaH,Me(OH),CO,H. 
Hydrotoluquinonc  carboxylic  acid.  [206°-21()  ]. 
S.  -07  at  8°.  Formed  by  heating  hydrotolu- 
quinonc with  KHGO.,  and  cone.  K^SO,Aq  at  160° 
(Brunner,  M.  2,  458).  Trimetric  plates  (from 
alcohol)  or  indistinct  crystals  (containing  ^  aq) 
(from  water),  m.  sol.  hot  water  and  alcohol. 
FeCl.,  gives  a  blue  colour.  Eeduces  ammoniacal 
AgNOj  in  the  cold.  Yields  hydrotoluquinonc  on 
fusing.  Gone.  H._,SO.,  at  160°  yields  tetra-oxy- 
di-methyl-anthraquinone,  a  dark-red  powder. — 
CaA'„  2aq. — BaA'.,  2aq. — PbA'.,2aq  :  crystalline. 

Ethyl  ether  EtA'.    [98°].  Needles. 

Di- oxy -^-toluic  acid  G„H,Me(OH),GO.,H. 
Orsdlic  acid.  Orsellinic  acid.  Orsellesic  acid. 
[176°].  S.  (ether)  22  at  20°.  Formed  by  boil- 
ing lecanoric  acid  or  erythrin  with  lime  water, 
baryta-water,  or  NaOHAq  (Stenhouse,  P.M.  [3] 
32,  300  ;  Pr.  12,  263  ;  A.  68,  61 ;  Hesse,  A.  117, 
312  ;  139,  35).  Prisms  (containing  aq),  v.  e.  sol. 
alcohol,  sol.  water.  Splits  up  on  fusion,  or  on 
boiling  with  water,  into  G0._,  and  orcin.  FeClj 
gives  a  purple  colour.  Bromine  gives  tri-bromo- 
orcin.  POGl,  acting  pn  the  anhydrous  acid  at 
90°  forms  a  blue  liquid  which,  when  poured  into 
water,  ppts.  Cj„H3„P.|0._.|,  a  blue  substance  with 
coppery  lustre  resembling  indigo.  The  solutions 
of  this  '  phosphorsellic  acid  '  in  water  and  alco- 
hol are  intensely  blue,  and  it  is  ppd.from  aqueous 
solution  by  HGl,  by  H^SO^,  and  by  NaCl. 
Phosphorsellic  acid  forms  Gj|,H.,.,Pb,P,0.,|  and 
C,„H.,,Pb|,P.,03„  an  anilide  Cj„H';(NHPh).,P^O.„ 
which  gives  G8„H5„Pb,,(NHPh)^P,Ojj,  and  aii 
acetyl  derivative  GjdHjjAc.iPjCj  as  a  dark-violet 
mass  which  gives  G„H23(PbOH)8Ac3P,0.,^  (Schiff, 
A.  228,  50). 

S  a  1 1.  — Ba(C,H,Oj).,  .raq  ;  prisms. 

Methyl  ether  MeA'.    Made  by  boiling 


lecanoric  acid  or  erythrin  with  MeOH.  Silky 
needles  (from  boiling  water). 

Ethyl  ether  EtA'.  [132°].  Got  in  like 
manner  (Heeren,  Schw.  -J.  59,  341 ;  Liebig,  P. 
21,  32  ;  Kane,  Tr.  1840,  237,  279  ;  Schunck,  .4. 
41,  160  ;  61,  72  ;  Rochleder  a.  Heldt,  A.  48,  5  ; 
Stenhouse,  C.  J.  20,  224  ;  Strecker,  A.  68,  111 ; 
Hesse,  A.  117,  297).  May  be  prepared  by  re- 
peatedly exhausting  RocccUa  tinctoriu  \Tith  boil- 
ing alcohol  and  evaporating  the  extract.  Thin 
needles,  nearly  insol.  cold  water,  v.  sol.  alcohol 
and  alkalis.  Yields  C,GLMe(OH).,CO,i;t  [162°J 
on  chlorination. 

Isoamyl  ether  G-H,|A'.    [76°].  Prisms. 

Di  -  oxy  -  0  -  toluic  acid  G,H  Me(OH)  ,CO.,H 
[6:4:2:1].  Paraorscllic  acid.  [172°J .  S.'-17"in 
the  cold.  Formed  by  heating  orcin  with  a  solu- 
tion of  ammonium  carbonate,  KHCO.„orNaHCO, 
(Senhofer  a.  Brunner,  M.  1,  236  ;  Bistrzycki  a. 
Kostanecki,  B.  18, 1980),  or  by  heating  potassium 
orcin  in  a  current  of  C0._,  at  250°  (Schwarz,  B. 
13, 1643).  Needles  (containing  aq),  si.  sol.  water, 
V.  sol.  alcohol  and  ether.  FeClj  gives  a  blue 
colour.  Boiling  water  decomposes  it  into  GO., 
and  orcin.  POGI3  followed  by  water  gives 
P.,(CsH^0j)5,  a  chrome-green  powder  (Schiff,  A. 
228,56).— KA'.—BaA',6aq.— Ba,(C,H,0J.,8aq.— 
CuA'.,  4aq. — AgA' :  nearly  Lnaol.  water. 

Di-oxy-?)i-toluic  acid 
GH  (OH).C,H3(OH).CO,H[3:2:l].  [142°].  Formed 
by  reduction  of  aldehydo-o-oxy-benzoic  acid  with 
sodium-amalgam  (Reimer,  B.  11,  792).  Prisms, 
V.  sol.  water,  alcohol,  and  ether.  FeCl3  gives  a 
violet  colour.  H  SO,  gives  a  red  colour.  Boil- 
ing HGlAq  resinifies  it. 

Di-oxy-7?j-toluic  acid 
CH._,(OH).G,H3(OH).GO.,H[5:2:l].    [above  270°]. 
Formed  by  reduction  of  aldchydo-^J-oxy-benzoic 
acid  (E.).    White  powder,  si.  sol.  water.  Not 
coloured  by  FeCl^  or  by  H.SO4. 

Di-oxy-jH-tiluic  acid 
GH.,(OH).G,H,(OH).GO.,H[3:6.1].  Made  by  re- 
ducing aldehydo-o-oxy-benzoic  acid  (R.).  Prisms 
(from  ether),  si.  sol.  water,  m.  sol.  alcohol  and 
ether.  FeGl3  gives  a  violet  colour.  Oxidised  by 
KMnO,  to  oxy-isophthalic  acid,  and  by  aqueous 
K,Gr„0,  to  aldehydo-oxy-benzoic  acid. 

References. — Di-bromo-oxy-toldic  acid  and 

Dl-IODO-ORSELLIC  ACID. 

OXY-o-TOLUIC  ALDEHYDE  C,H,0.,  i.e. 
G,H,Me(OH).GHO[2:4:l].  [110°].  Prepared, 
together  with  the  (4,2,l)-isomeride,  by  heating 
7«-cresol  with  chloroform  and  NaOHAq  (Tie- 
mann  a.  Schotten,  B.  11,  773).  Flat  leaflets 
(from  water),  not  volatile  with  steam.  FeGlj 
gives  a  red  colour. 

Phenyl  hydrazide 
C,H3Me(0H).GH:N.,HPh.     [151°]  (Paschen,  B. 
24,  3671). 

Oxy-?«-toluic  a'dehyde  C,H,Me(OH).GHO 
[3:4:1].  [115°].  Formed,  together  with  the 
(3,2,l)-isomeride,  by  the  action  of  chloroform 
and  potash  on  o-cresol  (Tiemann  a.  Schotten,  B. 
11,  772).  Long  prisms  (from  water),  not  volatile 
with  steam.  FeClj  gives  a  bluish-violet  colour. 
Yields  a  nitro-  derivative  [152°]. 

Acetyl  derivative  C.'R,{Okc).CHO.  [40°]. 
(275°).  Needles  (Staats,  B.  13,  138  ;  Barbier, 
Bl.  [2]  33,  52;  C.  R.  90,  37). 

Oxy-)!i-toluic  aldehyde  G,H.,Me(OH).GHO 
[3:2:1].  [17°].  (209°).  Formed  as  above  (T.  a.  S.). 
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Crystals,  volatile  with  steam.  FeCl,givos  a  bluish  ! 
colour.    Forms  a  yellow  solution  in  NH,Aq. 

Acetyl  derivative  C,„H,„0,,.    (•207^)  (B.). 

Oxim.    ['.j9'=J  (raschen,  7J.  24,  30158). 

Phenyl  hydrazide.    [05'].  Tables. 

Oxy-OT-toluic  aldehyde  C,H,Me{OH).CnO 
[.■5:0:1].  [50°].  (218').  Formed  by  the  action 
of  CIlClj  and  KOH  on  p-crcsol  (T.  a.  S.).  White 
Icallots.  Fed.,  gives  a  green  colour.  Yields  a 
nilro-  derivative  [lH"]- 

Acetyl  derivative  C,H,Me(OAc).CHO. 
[57°].  Long  needles.  Made  by  the  action  of 
AC;0  on  the  ethereal  solution  of  the  K  salt. 
Combines  with  NaHSO.,.  With  Ac.,0  it  unites 
in  tlie  cold,  forming  C„H,Mc(OAc).CH(OAc),, 
which  crystallises  in  prisms  [94°]  and  does  not 
combine  with  NallSO^. 

Methyl  derivative  C,H3Mc(OMe).CnO. 
('254'^).    Colourless  liquid. 

Oxim  C,H,Me(OH).CH:NOH.  [105°]. 
Needles  (Goldbcck,  B.  24,  3058). 

Oxy-p-toluic  aldehyde  C^H3Me(0n).CH0 
[4:2:1].  [54°].  (223°).  Made,  together  with  the 
(2,4,l)-isomeride,  by  the  action  of  cliloroform  and 
potash  on  lu-cresol  (T.  a.  S.).  Crystals,  volatile 
with  steam.    I'cCl,  gives  a  violet  colour.  [ 

Di-oxy-o-toluic  aldehyde  C,H,Me(OH)..CnO  ' 
[0:4:2:1].  Ore ijl  aldehyde.  [178°].  Formed  by 
heating  orein  with  chloroform  and  potash  (Tie- 
maim  a.  Hclkcnberg,  li.  12,  909),  and  also  by 
potash-fusion  from  methyl-umbellifcrone  (Pech- 
mann  a.  Welsh,  D.  17,  1010).  Needles,  sol. 
alcohol  and  hot  water.  Fed.,  gives  a  reddish- 
brown  colour.  Aniline  forms  the  compound 
C„H,Me(OII)_,CII:>;rh  [120°],  crystallising  in 
yellow  prisms. 

Di-oxy-;)i-toluic  aldehyde.  Methyl  deri- 
vative C,H,Mo(OH)(OMe)CHO  [5:2:3:1].  (270°- 
275°).  Formed  by  the  action  of  chloroform  and 
NaOHAq  upon  creosol  (Tiemann  a.  Koppe,  B. 
14,  2(120).  Oil,  sol.  alcohol.  FeClj  colours  its 
alcoholic  solution  frrocn. 

OXY-TOLUIDINE  ;■.  A^riDO-CRESoL. 

OXY-TOLUQUINOLINE     v.  Oxy-methtl- 

QUIXOLINE. 

DI-OXY-TOLTJQUINONE  C,nMe(OH)  ,0,. 
[177°].  Made  by  digesting  oxy-phenylamido- 
toluquinonc  anilido  with  dilute  KOHAq  (Uagcn 
a.  Zincke,  B.  W'l,  1502).  Brownish-yellow  plates, 
V.  sol.  most  solvents.    May  be  sublimed. 

Tri-oxy-toluquiaone  C„Me(OH)  ,0.,.  Formed 
from  tri-amido-orcin  by  treatment  with  FeCl,, 
the  resulting  amido-diimido-orcin  being  heated 
with  IIClAq  at  150°  (Mcrz  a.  Zetter,  B.  12,  2044). 
l)ark  crystals,  nearly  insol.  cold  alcohol.  Yields 
a  crystalline  tri-acetyl  derivative. 

Reference. — Di-uuomo-  and  Di-culoro-  oss- 

TOLI-QflXdNi:. 

OXY-TOHJQUINOXALINE 

[l5]c,H3Me<^;:j:^;-".     [207°].    Formed  by 

oxidation  of  its  dihydride  [c.  127°],  which  is  got 
by  condensing  tolylcno-diaminc  with  chloro- 
acetic  ether  (Hinsberg,  B.  18,  2870  ;  A.  248,  75), 
or  by  reducing  nitro-tolyl-amido-acetic  acid 
(I'lochl,  B.  v.),  0).  Yields  a  methyl  derivative 
[71°],  and  an  ethyl  derivative  [07°]. 

Isoineride  v.  Oxt-jikthvl-quixox-vline. 

Di-oxy-toluquinoxaline  C„H^Me<^^-:^Qg. 

[above  300°].    Formed  by  heating  tolyleuc-o- 


diamine  with  oxalic  acid  at  150°  (Hinsberg,  B. 
15,2000;  A.  237,318)  by  reducing  nitro-tolyl- 
oxamic  acid,  and  by  heating  tolvlene-diamine 
dieyanido  with  HClAq  at  150'  (Bladin,  B.  18, 
070).  Needles.— NaIlA".-Ag,A".—U  A"  HOAc. 
Plates. 

DI-OXY-DITOLYL 
[3:4:1]  CJi,Mo(OH).C„H,Me(OII)  [1:3:4].  o-T)i- 
cresol.    [157°]  (H.)  ;  [101°]  (G.).    Made  from 
di-amido-ditolyl  by  the  diazo-  reaction  (Gerber, 

B.  21,  740;  Hobbs,  B.  21,  1007).  Needles,  si. 
sol.  hot  water,  v.  sol.  alcohol  and  ether.  Yields 
a  di-nitro-  derivative  [273°]. 

Di-acetyl  derivativeC, ,ll,.,{0\c).,.  [1^1°]. 
Di-hemoyl  derivative  [\^b°\.  Needles. 
Di-ethyl  c^/jer  C,,H|,,(OEt),.  [150°].  Made, 
together  with  ditolyl,  by  the  action  of  alcohol  on 
di-amido-ditolyl  (Schultz,  B.  17,  408).  White 
plates,  sol.  hot  alcohol. 

Di-propyl  ether.    [115°].  Leaflets. 
Di-isoamyl  ether.  [09°]. 
Tetra-oxy-ditolyl  C|,H|,04  i.e. 
[l:2:5:0]C,H,Me(OH)..C,,H,Me(OH),[0:l:2:5]. 
[202°  uncor.].    Formed  by  oxidising  hydrotoln- 
quinone,  dissolved  in  HOAc  with  MnO..  and 
H,SO,  in  the  cold  (Brunner,  ill.  10,  174).  FeCl, 
oxidises  it  to  the  quinhydrone  C^^H.|0,,  crystal- 
lising in  violet  scales  [220^  uncor.],  and  finally 
to  the  quinone  C,,H,„04  [1G3°],  crystallising  in 
yellow  prisms. 

Tetra-acetyl  derivative 

C,  ,H,„(OAc),.  [135°].  Made  by  heating  with 
NaOAc  and  Ac.,0  at  100°.  Needles. 

Anhydride  C,.,H,Me,(OH)..0.  [232°].  Got 
by  heating  C,..H,Me,(OMe),.0.,  with  HClAq  at 
180°  (Nictzki,  B.  11,  1281).  Colourless  plates 
(containing  aq)  (from  dilute  alcohol). 

Di-mcthyl  ether  C|.Ji,Me,(OMe),(OH).,. 
[173°].  Formed  by  partial  methylation.  Colour- 
less needles,  quickly  oxidised  in  alcoholic  solu- 
tion by  air.  Y'ields  a  di-acetvl  derivative 
C,.,H,(Me(OMe)(OAc)[C:l:2:5])._.,  crystallising  in 
needles  [123^  (Noelting  a.  Werner,  B.  23,  324.S). 

Dehydride  of  the  di-metht/l  ether 
C,JI„0,  r.c.C,.,H,Mc,(OMe).0.„  [153°].  Formed 
by  oxidation  of  the  di-mcthyl  ether  of  hydrotohi- 
quinone  by  chromic  acid  mixture  (Niet/.ki,  .1. 
215,  101).    Dark-red  needles  (from  alcohol). 
Te tra-methyl  etherC, ,H,„(O.Me) [129°]. 
Di-ethyl  ci/icr  C,,H|„(OEt). (OH).,.  [133^). 
Formed  by  the  action  of  alcoholic  ammonium 
sulphide    on    the    dehydride    (or  quinone) 
C||H„(OEt)._.0._,,  which  crystallises  in  green-black 
1  needles    [139°],   and    is    made    by  oxidising 
C,Il3Me(0Et).,  with  chromic  acid  mixture  (Noelt- 
ing,!?. 23,  3247 ;  /?/.  [3 ■  4,805).    White  needles. 

a-0XY-7«-T0LYL-ACETIC  ACID  C.,H„,0.,  i.e. 
[l:3]C,H,Me.CH(0H).C0,H.  m-Methyl-m-in- 
dclic  acid.  [84°].  Formed  from  )ij-toluio  alde- 
hyde, KCy,  and  HCl  (Bornemann,  B.  17,  1409). 
Small  plates  (from  benzene),  v.  sol.  water. 

a-Oxy-^j-tolyl-acfetic  acid 
[l:4]C,,H,Me.CH(0H).C0,II.  [140°].  Made  by 
reduction  of  p-tolyl-glyoxylic  acid  by  zinc-du-^t 
and  ammonia  (Claus  a.  Kroseborg,  B.  20,  2050). 
Tables  (from  water). — NaA'. — KA'  .laq.— CaA'j, 
— BaA'.,  naq. 

Etlujl  el  her  YA.V.    '71='.  Needles. 
a>-OXYT0LYL-ALLYL-THI0-TTREA 
[1:2]C,H^(CH  plI).Nli.CS.NH.C,n,. 
Formed  from  o-amido-benzyl  alcohol  and  allyl 
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thiocarbimide  in  benzene.     Oil,  changed  by 

warming  with    HClAq  to  C,H,<^^^^-^^3^^ 

[91°].  Converted  by  HgO  in  alcohol  to  oxy-allyl- 

quinazoline  dihydride  CBH^<^^g"^Q^"'^^,  which 

crystallises  in  four-sided  prisms  [78°],  and  yields 
B',H,.PtCl„  [171°]  (Soderbaum  a.  Widmann,  B. 
22,  1G70,  2937). 

OXY  -  TOLYL  -BENZYLIDENE  -  TOLYLENE- 
DIAMINE  C,,H„„N,0  i.e. 

C,H,.NH.C,H„.N:CH.C,Hj.OH.  [160°].  Made 
from  o-amido-di-jj-tolyl-amine  and  salicylic  alde- 
hyde (0.  Fischer  a.  Sieder,  B.  23,  3801).  Yellow 
crystals,  si.  sol.  water,  v.  sol.  benzene. 

OXY  -p  -  TOLYL  -  BENZYL  -  METHYL  -PYR- 

IMIDINE  C,H,Me.C.^^:^^Qjj^^C.CH,Ph. 

[240°].  Made  from  p-tolenyl-amidine  hydro- 
chloride and  benzyl-aceto-acetic  ether  (Pinner, 

B.  23,  3826).  Slender  needles  (from  pyridine), 
insol.  water,  v.  si.  sol.  hot  alcohol. 

OXY-TOLYL-CARBINOL 

C,  H3Me(OH).CH,OH[5:2:l].  [105°].  S.  6-7  at 
15°.  Made  by  reduction  of  (2,5,l)-oxytoluic 
aldehyde  with  sodium  amalgam  (Schotten,  B. 
11,  784).    Colourless  leaflets. 

TRI-OXY-TRI-TOLYL-CARBINOL.  ^7?%- 

dride  C,,,B.,fi,  i.e.  (G„B.,Me{OB)).fi<^^^'^^. 

Crcsaurin.  Formed  by  heating  ^-cresol  with 
formic  acid  and  ZnCl,  at  110°  (Nencld,  J.  pr.  [2] 
25,  275).  Eed  amorphous  powder,  insol.  water,  v. 
sol.  HOAo.    Forms  a  crimson  solution  in  alkalis. 

DI-OXY-DITOLYL  DICARBOXYLIC  ACID 
C,,,HuO,;.  Made  by  heating  sodium  di-oxy-ditolyl 
with  CO,  in  a  closed  vessel  at  160°  (Deninger, 

B.  21,  1639).  Crystals,  insol.  water,  si.  sol. 
alcohol  and  ether.  Not  melted  at  290°.  Fed,, 
gives  a  blue  colour.  Yields  a  di-acetyl  derivative 

C,  oH„0,  [163°]. 

OXY-TOLYL-CROTONIC  ACID.  Anhydride 

V.  Dl-MKTHYL-COUMAEIN. 

Di-oxy-tolyl-crotonic     acid.  Anhydride 

CeH^Me(OH)<^Q^^^Q.  Di-methyl-umhclli- 

ferone.  [250°].  Made  by  the  action  of  H,SO,  on 
a  mixture  of  acetoacetic  ether  and  orcin  (Pech- 
mann  a.  Cohen,  B.  17,  2188).  Needles  (from 
alcohol),  nearly  insol.  water.  On  boiling  with 
NaHSOjit  forms  a  solution  coloured  red  by  FeCl^. 

Acetyl  derivative  C,,H;,Ac03.  [195°]. 
Needles,  v.  sol.  alcohol. 

TRI-OXY-TRI-TO  LYL-ETH  ANE 
C,H3Me(0H).CH,.CH(C,H3Me.0H),.  Three 
isomerides  with  this  formula  are  got  by  warming 
di-chloro-ethyl  ether  with  o-,  m-,  andjo-  eresol 
respectively  (Briickner,  A.  257,  322).  They  are 
amorphous  powders,  v.  sol.  alcohol  and  ether, 
insol.  water,  and  yield  tri-aoetyl  derivatives 
which  are  oxidised  by  Fed,  to  anhydrides 
[C,H,Me(OH).CH.,.C(C„H,Me(OH)).,].,0. 

OXY-TOLYL-HYDRAZINE.  Me' thy  I  deri- 
vative [1:4:3]  C„H3Me(0Me).NH.NH,.  [45°]. 
Got  from  the  methyl  ether  of  amido-p-cresol  by 
treatment  with  nitrous  acid  and  subsequent  re- 
duction (Limpach,  B.  22,  351).  Crystalline. 

Oxy-07«-di-tolyl-hydrazine.  Ethyl  deriva- 
tive [2:l]C,H^Me.NH.NH.C„H3Me(OEt)[l:3:4]. 
[78°].    Made  by  reducing  the  azo-  compound 


with  alcoholic  ammonium  sulphide  (Noelting  a. 
Werner,  B.  23,  3260;  Bl.  [2]  4,  790).  White 
crystals,  insol.  water,  sol.  alcohol. 

The  isomerides 
[2:l]C„H^Me.NH.NH.C,H3Me(OEt)[l:5:2]  [138°], 
[4:l]C.H^Me.NH.NH.C,'H,,Me(OEt)[l:3:4]  [87°1, 
and  [4:l]C,H^Me.NH.NH.C,H3Me(OEt)[l:5:2] 
[153°]  are  formed  in  like  manner. 

DI-OXY-DI-TOLYL  KETONE 
C,H3Me(0H).C0.C,H3Me(0H).  [138°].  Got  by 
potash-fusion  from  o-ci"esol-benzein,  which  is  a 
product  of  the  action  of  benzotrichloride  on 
o-cresol  (Schroeter,  A.  257,  74).  Colourless 
needles,  v.  sol.  alcohol  and  ether. 

Di-oxy-di-tolyl  ketone  C0(C,H3Me.0H).,. 
[104°].  Made  from  ^J-cresol-phthaleiu  C,,H|,;03 
by  potash-fusion  (Drewson,  A.  212,  344).  Yellow 
needles  (from  alcohol),  insol.  water,  v.  sol. 
alkalis. 

OXY-^  -  TOLYL  -  METHYL  -  ETH  7L  -  PYRIM- 

IDINEC,H,Me.C<^^:^|'Q2j^CEt.  [218°].  Made 

from  _p-tolenyl-amidine  and  ethyl-acetoacetic 
ether  (Pinner,  B.  23,  3826).  Hair-like  needles, 
m.  sol.  hot  alcohol. 

OXY-TOLYL  METHYL  KETONE  CgH,„0.,  i.e. 
[l:2:5]C,H3Me(0H).C0.CH3.  [104°].  Formed 
from  amido-7w-tolyl  methyl  ketone  bv  the  diazo- 
reaction  (Klingel,  B.  18,  2699).  Flat  white 
prisms,  v.  sol.  alcohol  and  hot  water.  FeCl3 
gives  a  yellowish-brown  colour. 

Di-oxy-tolyl  methyl  ketone 
C,H.,Me(0H)„.C0.CH3.     [146°].     Made  from 
orciii,  HOAc'and  POCI3  (Easinsky,  J.  pr.  [2]  26, 
59).    Needles,  v.  sol.  alcohol,  ether,  and  HOAc. 
FeCk,  colours  its  aqueous  solution  black. 

OXY-o-TOLYL-METHYL-PYRAZOLE 

C„H„N,0    i.e.     C„H,Me.N<gO:^^^.  [183°]. 

Formed  by  heating  o-tolyl-hvdrazine  with  aceto- 
acetic ether  at  140°  (Knorr,"S.  17,  549).  Colour- 
less crvstals.  With  KOH  and  Mel  it  yields 
C,iH„MeN,0  [97°]. 

Oxy-jj-tolyl-methyl-pyrazole  C,,H,„N.p. 
[140°].  From  jj-tolyl-hydrazine  and  acetoacetic 
ether  (K.).    Yields  a  methyl  derivative  [137°]. 

The  compound  C,Il,.N<5^giJg^^^'^'  [217°] 

is  formed,  together  with  C.^HojN^Oj  by  heating 
p-tolyl-hydrazine   with    thio-acetoacetic  ether 
(Buchka  a.  Sprague,  B.  22,  2555 ;  C.  J.  59,  340). 
OXY-TOLYL-METHYL-PYRIMIDINE 

C,H,Me.C<;^:^|*Q2^^CH.   [216°].  Made  from 

tolenyl-amidine  and  acetoacetic  ether  (Glock, 
B.  21,  2658).  Long  white  needles,  m.  sol.  hot 
alcohol.  —  Salts  :  B',JB.,PtCl„  2aq.  [241°].  — 
B'.,H.,Cr.,0,7aq.  [c.  170°].  Yellow  plates.— 
B'C„H,,N.,0,.    [196°].    Yellow  needles. 

;8-0XY-T0LYL  -  DIPHENYL  -ETHYLIDENE- 
AMINE  C,H.N:CPh.CHPh.OH.  [141°].  Made 
by  heating  benzoin  with  o-toluidine  at  150° 
(ijandrovski,  M.  9,  693).  Canary-yellow  needles. 

OXY-TOLYL-PROPIONIC  ACID  C,„H,,03  i.e. 
CH,.C(C-H.)(0H).C0,H.  Got  from  di-bromo-oxy- 
tolyl-propionic  acid  CHBr2.C(C;H,)(0H).C0,H 
by  reducing  with  sodium-amalgam  (Bottinger, 
B.  14,  1598).  Long  four-sided  tables,  v.  sol. 
water, 
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OXY-DI^-TOLYL-PYRAZINE.  Tetra- 

hydride  C,H,Me.N<:^^][;[--^^^'>N.C,H,Me. 

^Ditolylmonoacipipcrazinc.'  [1G8'5°].  Made 
from  ^j-toluidine  by  successive  treatment  witli 
ethylene  bromitle  and  a  mixture  of  chloro-acetic 
acid  and  NaOAc  (Bisclioir,  />'.  22,  1785  ;  23, 
20;i"i).    Crystals,  v.  sol.  water  and  ether. 

Di - oxy - di - o -  tolyl - pyrazine.  D  i  Iiydridc 

C.H.Me.N  <;^Q--^[|->N.C,H,Me.  Ditolyldi- 

acipipcrazine.  [184°].  Formed  from  di-o-tolyl- 
ctliylene  -  diamine  and  oxalic  acid  at  200° 
(Jiischoir,  U.  22,  ISU.V,  23,  2031). 

Di-oxy-di-^)  tolyl-pyrazine  dihydride.  [203°]. 
Made  by  dissolving  oxy-di-j)-tolyl-pyrazinc  tetra- 
hydride  in  HO.\c  and  oxidising  with  nitrous  or 
chromic  acid  (I-i.).  Colourless  plates,  v.  sol. 
aniline  and  alcohol,  si.  sol.  ether  and  hot  water. 
Alcoholic  jjotash  yields  di-tolyl-ethylcne-diamine 
['.t7°J  and  oxalic  acid. 

Di-oxy-A-di-o-tolyl-pyrazine.      Dihy  d  r  i  d  e 

CJI,Me.N<^pj  •^^^-■>N.CJI,Me.  [100°]. 

Formed  by  heating  o-tolyl-amido-acetic  acid  at 
220°  (IJischoir  a.  Nastvogel,  B.  22,  ITS?)  and  by 
the  action  of  potash  on  the  product  of  the  action 
of  chloro-acctyl  chloride  on  o-toluidine  (Widman, 
pr.  [2]  38,  2;)',),  305).  Itectangular  plates  (from 
alcohol),  insol.  water,  sol.  cone.  IlClAq. 

Reactions. —  1.  PCl^  forms   the  compound 

C;H,.N<^^^"^Qj  PQ^N.C;H,  crystallislng  from 

alcohol  in  white  needles  [201°]. — 2.  Alcolwlic 
2)o(<7s/t  forms  C;H,N(CH,.CO,H).CO.CH.,.NHC,H„ 
a  white  crystalline  solid  [129°]  decomposed  by 
cone.  HClAq  at  100°  into  MeCl,  o-toluidine,  and 
C,H,NH.CH,.C0.1I. 

Salt.— _(C„II„N,0..):''I.i'tCl«'laq.  [170°]. 

Di-oxy-di-^)-tolylpyrazine.  1)  ihydr  id  c. 
[253°].  Formed  from  oxalic  acid  and  p-tolyl- 
nmido-acetic  j)-toluide  (B.  a.  N.).  Made  also  by 
boiling  the  bromo-acctyl  derivative  of  p-toluidine 
with  alcoholic  pot  ash,  or  by  heat  ingp- tolyl- amido- 
aectic  acid  at  200'  (Abcnius,  J.  pr.  [2]"40,  -133). 
Long  white  needles,  insol.  water,  m.  sol.  alcohol. 

I)i-oxy-o2>di-tolyl-pyrazine.  Dihydride 

[l:2]C.H,Me.N<^£g^*-,^j[J>N.C,H,Me[l:4]. 

[180°].  Made  by  heating  j'-toluidine  with  the 
chloro-acetvl  derivative  of  o-tolyl-amido-acetic 
acid  at  140"^  (Abenius,  J.pr.  [2]  40,  443).  White 
matleil  needles,  v.  sol.  hot  alcohol,  insol.  ether. 

Tetra-oxy-di-phenyl-pyrazine.  Dihydride 
of  the  di- ethyl  dcrivalivc 

[l:4]C„H,(OEt).N<^JJ=;^J^>N.C,H,(OEt)[4:l]. 

[205°].    Slender  needles. 

OXY-;)-T0LYL-QUINAZ0LlNE  C„H„N%0  i.e. 

^-^KcoiNX' II  Me  ■  J-   ^iado  by  oxidis- 

ing p-tolyl-quinazolinc  dihvdride  with  KMnO, 
(I'aal  a.  Busch,  B.  22,  2008).  Plates  (from 
dilute  alcohol)  or  needles  (from  ether),  si.  sol. 
liot  water.  Does  not  react  with  hydroxylamine 
orphenyl-hydra/ine.— B'HCl.  [214°].  Needles.— 
li'.,H.PtCl,.  "[above  300°1.  Golden  plates,  sol.  alco- 
holic IICI. 

0XY-(2\v.  3)  TOLYL-QUINOLINE  C^H.jNO 

i.e.  ^^h<^%\u,llc[Oll)  •        ■  Flavenol. 
Vol.  III. 


[190°].  Got  by  the  diazo-  reaction  from  (4,3,1)- 
anudo-tolyl-quinoline(Weidel  a.  Bamberger,  M.\), 
104).  Small  plates  (from  alcohol).  Yields  (/-")/.  3)- 
tolyl-quinoliue  on  distillation  with  zinc-dust, 
lleduction  followed  by  potash-fusion  yields  oxy- 

isophthalic  acid.— B'HCl  2aq  B'JI_PtCl„  (dried 

at  105°).    Yellow  needles. 

Acetyl  derivative  C„H  ^NO.,.  [100°]. 

Di-oxy-tolyl-quinoline  C|^H|.,Nb_,.  [89°]. 
Formed,  as  well  as  oxy-tolyl-quinoline,  by  tho 
above  method  of  preparation.  Plates  (from 
alcohol),  sol.  benzene. 

DI-OXY-DI-o-TOLYL  SULPHIDE  C,,H|,SO., 
i.e.  S(C,,HjMe(OH)[2:l:4]),.  Dioxythiotoluene'. 
[135°].  Formed  from  di-amido-di-tolyl  sulphide 
by  the  diazo-  reaction  (Truhlar,  B.  20,  070). 
Amorphous,  si.  sol.  water,  alcohol,  and  ether. 

Di  -  oxy  -  di  -  tolyl  sulphide.  [210°-215°J. 
Formed  from  ))(-cresol  by  treatment  with  SCl, 
in  CS,  (Tassinari,  G.  17,  92  ;  C.  C.  1888,  1354)" 
Yields  an  acetyl  derivative  [44°],  which  forms, 
on  oxidation,  the  corresponding  sulphone  [203°], 
which  on  saponification  gives  SO,(C.H  OH)., 
[133°]. 

Di-oxy-di-tolyl  sulphide.  [118°].  Formed 
from  jj-crcsol  and  SCI_,.  Yields  an  acetyl  deriva- 
tive [84°J  which  is  oxidised  by  KMnO^  to  a 
sulphone  [209°],  which  on  saponification  gives 
SO..(C-H,,OH).,  [209°]  (Tassinari,  Rend.  Accad. 

I  Line.  [4J  4,  47). 

f-OXY-o-TOLYL-THIO-UREA  C„H,„N.SO  i.e. 

'  C„H,Me.NH.CS.NH.OH.  [92°].  Formed  from 
o-tolyl-thiocarbimide  and  hydroxylamine  in 
chloroform  solution   (Tiemann,  B.  22,  1939 ; 

!  Voltmer,  B.  24,  381).  Slender  needles,  almost 
insol.  chloroform  and  water,  sol.  alcohol,  ether, 
and  KOHAq.  FeCl^  colours  its  alcoholic  solu- 
tion violet.  Y'ields  o-tolyl-cyanamide  on  long 
standing. 

Benzyl  ether  C.HiMe.NH.CS.NH.OCHjPh. 
[125°].  Made  from  benzyl-hydroxylamine  and 
o-tolyl-thiocarbimide. 

a.-OXY-0-TOLYL-UEEA  C,H,„N..O..  i.e. 
CH,(OH).C„H,.NH.CO.NH,.  [c.  180°].  Formed 
from  amido-benzyl  alcohol,  potassium  cyanate, 
and  HCl  (S.Klerhauni  a.  Widman,  B.  22,  1008). 
Tables  or  prisms,  m.  sol.  boiling  water,  v.  si.  sol. 
i  alcohol,  i^ecomposcs  on  fusion,  yielding  di- 
oxy-di-to-yl-urea  C0(NH.C,H^.CH,6H),  [108°], 
wliich  crv-tallises  in  needles. 

OXYTROPINE  C,H,-,NO,.  [242°].  A  base 
occurring  in  crude  belladonnine  (Merling,  B.  17, 
384;  Ladenburg,  B.  17,  153).  Crystalline.— 
B'.,H.rtCl  .raq:  red  prisms. 

"  OXY-TRUXILLIC  ACID 
(C„H,(OII).CH:CII.CO,H)r.  [273°].  Formed  by 
potash-fusion  from  (a)-sulpho-truxillic  acid  (Lie- 
bermann  a.  Bergami,  B.  22,  783).  Prisms,  m. 
sol.  cold  w-ater.  Probably  a  polymeride  of  p- 
'  coumaric  acid.  An  isomeric  acid,  formed  from 
the  amido-  acid  by  the  diazo-  reaction,  does  not 
melt  at  300^.  It  vields  an  acetyl  derivative 
[244°]  iHomans,  B.  21,  2591). 

OXY-URAMIDO-BENZOIC  ACID.  Me  tin/ 1 
derivative  NH  .CO.NH.C,.H,,(OMe).CO,H. 
Anisiiramic  acid.  S.  -05  at  100=.  Formed  from 
potassium  cyanate  and  a  solution  of  the  hydro- 
chloride of  amido-anisic  acid  (Menschutkin,  .1. 
153,  99).    Needles  (from  water). — Ca.\'., 7aq. 

OXY  UREANH,.CO.NH.OH.  [130=;".  Formed 
j  from  aqueous  hydroxylamine  nitrate  and  potas- 
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slum  cyanate  In  the  cold  (Dressier  a.  Stein,  Z. 
['2]  5,  202).  Needles  (from  alcohol)  v.  e.  sol.  Aq. 
Decomposed  by  heating,  yielding  urea.  Keduccs 
AgNO;j.  FeCl3  gives  a  blue-violet  colour.  — 
KH{CH3N.^O...)2 :  crystalline  pp.,  got  by  adding 
alcoholic  potash  to  the  alcoholic  solution 
(Hodges,  A.  182,  214).— (Pb,,H(0Ac),(CH3N.p,), : 
crystals. — (CuCH.,N20..),H0Ac  :  green  mass. 

Banzyl  ei/jer  NH,.CO.NH.OCH,Ph.  [138°]. 
Formed  from  (a)-benzyl  hydroxylamine  hydro- 
chloride and  potassium  cyanate  (Behrend  a. 
Leuchs,  A.  257,  203).  Needles. 

Oxy-biuret  C,H5Nj03.  [131°].  Formed  from 
cone,  hydroxylamine  sulphate  and  potassium 
cyanate,  the  mixture  being  evaporated  with 
alcohol.  Minute  four-sided  prisms,  sol.  water 
and  alcohol.  Gives  a  white  pp.  with  AgNO,. 
Reduces  warm  ammoniacal  AgN03.  FeClj  gives 
no  colour. — KC^HaNiP^ :  minute  needles. 

(a)  -  OXY  -  UVITIC  ACID  C^H^O^  i.e. 
CH.,Me(OH)(CO.,H),  [1:2:3:5].  Cresol  dicarb- 
oxylicacid.  [285*"]  (B.)  ;  [295°]  (H.  a.  B.) ;  [278°] 
(J.).  Formed  from  (a)-amido-uvitic  acid  by  the 
diazo-  reaction  (Bottinger,  B.  9,  804  ;  13,  1934  ; 
A.  189,  177)  and  by  potash-fusion  from  sulpho- 
uvitic  acid  (Jacobsen,  A.  200,  187  ;  Hall  a.  Rem- 
sen,  Am.  2,  137).  Needles  (from  alcohol),  v.  sol. 
alcohol,  insol.  chloroform.  Decomposes  on 
fusion.  Cone.  HClAq  at  200°  yields  o-cresol. 
FeClj  gives  a  purple  colour. — Ca(HA").2  2aq.— 
CaA"2aq.— CaA"4aq.-Ca3(C„H,05)2.— Ag„A". 

Metlujl  ether  UeJJ'.    [128°].  Need'les. 

Mono-ethyl  e ^/tcr  EtHA"aq.  Needles. 

(/8)-0xy-uvitic  acid 
C,H,Me(OH)(CO,H), [1:4:3:5].  [225°-235°]  (J.); 
[220°]  (B.).  S.  -13  at  12°;  5-2  at  100°  (J.). 
Formed  by  the  action  of  nitrous  acid  on  (;3)- 
amido-uvitic  acid  (Bottinger).  Formed  also  by 
potash-fusion  from  s-mesitol  C^H.^Mej.OH  and 
from  oxy-mesitylenic  acid  (Jacobsen,  A.  195, 
285).  Needles  (from  water),  v.  sol.  alcohol  and 
ether.  FeCl3  gives  a  red  colour.  HClAq  at 
200°  forms p-cresol  (J.). — Ag  A":  prisms. 

Methyl  ether  Me^A".  '[79°]-  Needles. 

Oxy-iuvitic  acid  C,H,Me(OH)(CO,H)., 
[1:3:4:6].  Got  by  saponification  of  its  ether 
which  is  formed  from  sodium  acetoacetic  ether 
by  the  action,  in  presence  of  NaOEt,  of  chloro- 
form, chloral,  trichloro-acetic  ether,  or  CCl, 
(Oppenheim  a.  Pfaff,  B.  7,  929 ;  8,  884  ;  9,  321 ; 
Conrad  a.  Guthzeit,  A.  222,  249).  Needles,  si. 
sol.  cold  water,  v.  sol.  alcohol  and  ether.  FeClj 
gives  a  reddish-violet  colour.  Softens  at  290°, 
decomposing  at  the  same  time.  Yields  w-cresol 
on  distillation  with  lime.  PCI.  forms  a  mixture 
of  chlorides,  whence  water  forms  oxyuvitic  acid 
and  C,sH,,09  crystallising  in  needles. — K,A"aq. 
~BaA"  liaq.— CaA"  l.iaq.— CuA".— AgA''. 

Methyl  ether  Me.A".    [103°].  Plates. 

a-OXY-VALERiC  ACID  C  H,„03  i.e. 
Cn,.Cn,.CH2.CH(0H).C0^.  '  [31°].  Formed 
by  the  action  of  HClAq  on  its  nitrile,  which  is 
the  cyanhydrin  of  M-butyric  aldehyde  (Menozzi, 
O.  14,  46).  Got  also  by  boiling  a-bromo-butyric 
ether  with  aqueous  NajCOj  (Juslin,  B.  17,  2504). 
Silky  hygroscopic  lamina,  v.  sol.  water,  alcohol 
and  ether. — BaA'j  |aq  :  plates. — CaA'^.  S.  3-6 
sit  100°.— ZnA'2  2aq.  S.  1-01  at  100°.- CdA'..-- 
(JuA'o. — AgA' ;  small  scales,  si.  sol.  cold  water. 

Ethyl  ether  EtA',    (190°).  Oil. 


a-Oxy-isovaleric  acid 

(CH3),CH.CH(0H),C0jH.  [83°]. 

Formation. — 1.  By  heating  bromo-isovalorio 
acid  with  Ag„0  and  water  (Clark  a.  Fittig,  A. 
139,  199)  or  w'ith  KOHAq  (Ley  a.  Popoif ,  A.  174, 
61  ;  Schmidt  a.  Sachtleben,  A.  193,  87).— 2.  By 
digesting  chloro-isovaleric  acid  with  baryta- 
water  (Schlebusch,  A.  141,  322).— 3.  From  its 
ether,  which  is  a  product  of  the  action  of  zinc 
and  isopropyl  iodide  on  oxalic  ether  (Markowni- 
koff,  Z.  1870,  517).— 4.  From  its  nitrile,  which  is 
made  by  combination  of  HCy  with  isobutyric 
aldehyde  (Lipp,  A.  205,  24). 

Properties. — Rectangular  tables,  v.  sol.  water, 
alcohol,  and  ether.  Not  deliquescent.  Volatile 
with  steam.  Dilute  H,SO,  at  140°  splits  it  up 
into  isobutyric  aldehyde  and  formic  acid. 

Salt  s.— NaA'.— BaAV— ZnA',. — CaA',  aq.  — 
CaA'.2 1  h  aq.  —  CaA'j  4aq.  —  Mg  A',  2aq.  —  Cu  A'._,  aq. 
— AgA' :  feathery  crystals  (from  hot  water). 

Ethyl  ether  EtA'.    (175°).  Oil. 

Anhydride  C^H^O.^.  Valerolactide.  [120°]. 
(220°-2  lb').  Made  by  heating  the  acid  in  sealed 
tubes  at  200°.  Needles,  v.  sol.  alcohol  and  ether. 
Not  attacked  by  dilute  alkaline  solutions. 

Amide  4?r.CH(0H).C0NH,.  [104°].  Got 
from  the  nitrile  and  HClAq.  Crystals. 

Nitrile  Pr.CH(0H).CN.  S.G.  g  -90.  Oil, 
decomposed  at  130°  into  isobutyric  aldehyde 
and  HCy. 

a-Oxy-valeric  acid  CMeEt'0H).C02H.  [68°] 
(M.) ;  [06^]  (B.). 

Formation. — 1.  By  saponification  of  its  ether, 
which  is  made  by  the  action  of  zinc  on  a  mixture 
of  Mel,  EtI  and  oxalic  ether  (Frankland  a. 
Duppa,  ^.  135,37).— 2.  By  boiling  CEtMeBr.C0,H 
with  baryta- water  (Booking,^.  204, 14). — 3.  From 
methyl  ethyl  ketone  by  combination  with  HCy 
and  saponification  of  the  resulting  nitrile  (B.). — 
4.  By  oxidation  of  CMeEtH.COjH  with  dilute 
KMnO^  (Miller,  A.  200,  282). 

Properties. — Needles  (by  sublimation),  v.  e. 
sol.  water,  alcohol,  and  ether.  Oxidised  to  methyl 
ethyl  ketone  by  chromic  acid  mixture.  Reduced 
by  HI  to  CMeEtH.CO^.    Rotates  on  water. 

Salts. — ZnA'j. — AgA'.  Nodules. 

Ethyl  etherEtA'.  (165-5°).  S.G.  -977. 
V.D.  4-98  (calc.  5-04).    Liquid,  sol.  water. 

;8-Oxy-isovaleric  acid 
(CH,,),C(OH).CH,.CO.,H. 

Formation. — 1.  By  oxidation  of  the  alcohol 
CMe2(C,H.).0H  with  cold  chromic  acid  mixture 
(Saytzeff,  A.  185,  163;  197,  73),  or  with  KMnO, 
at  0°  (Schirokoff,  J.  pr.  [2]  23,  206).— 2.  By  the 
action  of  zinc  on  a  mixture  of  acetone  and 
chloro-acetic  ether  (Reformatsky,  B.  20,  1210). — 
3.  By  oxidation  of  tri-oxy-hexane  by  KMnO, 
(Reformatsky,  J.  pr.  [2]  40,  404). 

Properties. — Syrup,  v.  sol.  water,  alcohol,  and 
ether.  Not  volatile  with  steam.  Reduced  by 
HI  to  isovaleric  acid. 

Salts.  —  CaA'2 12aq.—  CuA'2.  —  CuA'j  2aq.— 
AgA' :  monoelinic  crystals,  si.  sol.  water. 

Ethyl  ether  Btk'.  (180°). 

0-Oxy-valeric  acid 
CH3.CH(0H).CHMe.C0.^.  Fonmed  by  reduction 
of  methyl-acetoacetie  ether  with  sodium-amalgam 
(Rohrbeck,  A.  188,  229).  Syrup,  resolved  by  dis- 
tillation into  water  and  methyl-crotonic  acid 
[62°].— NaA'  (dried  at  100°).   [210°]  (Miller,  A, 
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200,  2C9).  Crystalline  powder.— Ba.V.^aq. - 
AgA  :  laniinni,  g1.  sol.  hot  water. 

(7)-0xy-valeric  acid 
CH3.CH(0H).CII,.CH,.C0,H.    The  salts  of  this 
acid  are  made  by  dissolving  the  lactone  in  bases. 
The  free  acid  quickly  changes  back  to  the 
lactone. 

Salts. — The  Ba  and  Ca  salts  are  deliques- 
cent amorphous  masses. — Ag.V:  triclinic  needles. 
Ethijl  ether  EtA'.  Oil. 

Lactone  CH3.CH<;q^-^q  ^ .    (208°  i.V.). 

S.G.  -  1-072.  Occurs  in  crude  wood-vinegar 
(Grodski,  B.  17,  1369).  Prepared  by  boiling 
7-bromo-valeric  acid  with  water  (Messerschmidt, 
A.  208,  96),  and  by  reduction  of  acetyl-propionic 
(levulic)  acid  with  sodium-amalgam  (WoltJ,  A. 
208,  104).  Formed  also  by  heating  7-oxy-propyl- 
malonic  acid  (Hjelt,  A.  216,  56),  and  by  the  ac- 
tion of  NaOHAq  on  nitroso-oxy-methyl-pyrrole 
dihydride  (Tatel,  B.  22, 1864).  Liquid,  miscible 
with  water.  Neutral  to  litmus.  Separated  from 
solution  by  K^COj.  Reduced  by  HI  and  P  at 
250'  to  Ji-valeric  acid.  Oxidised  by  HNO3  to 
succinic  acid.  Boiling  alcoholic  NaOEt  forms 
C,„H„0,  [c.  32']  (Fittig.  A.  256,  120).  Phenyl- 
hydrazine  forms  C,,H„.N,0,  [70'-79°],  crystal- 
lising in  needles,  v.  sol.  water  (W.  Wislicenus,  B. 
20,  402). 

Amide  CH,.CH(0H).CH.,.CH2.C0NH,.  [56=]. 
Formed  by  heating  the  lactone  or  the  ether  with 
NH.|Aq.  Thin  plates,  v.  e.  sol.  water  and  alcohol, 
si.  sol.  ether.  At  170'  it  is  split  up  into  NH3 
and  the  lactone  (Neugebauer,  A.  227,  97). 

Di-oxy-valeric  acid 
CH,.CH(0H).CMe(0H).C0,H.  Di-mcfhi/l-ghj- 
eerie  acid.    [107°].    Formed  by  the  action  of 
water  at  99°  on  di-methyl-glycidic  acid 

^'XCHMe^"^  [62°],  which  is  formed  from 
tiglic  acid  CH3.CH:CMe.C0,,H  by  successive 
treatment  with  HOCl  and  boiling  KOHAq  (Meli- 
kotf,  A.  234,  228  ;  Bl.  [2]  47,  166).— KA'.— AgA'. 

Tetra-oxy-valeric  acid  C-H|„0„  i.e. 
CH,(0H).CH(OH).CH(OH).CH(OH).CO.H.  Ara- 
bonic  acid.  [o]d=— 67°.  Formed  by  allowing 
arabinose  (10  g.),  water  (75  g.),  and  Br  (20 g.)  to 
stand  for  36  hours  (Bauer,  J.  pr.  [2]  30,  379  ;  34, 
46  ;  Kiliani,  B.  19,  3031  ;  20,  344).  Hygroscopic 
crystalline  mass. — CaA'.^Saq.—  SrA'.^5aq :  prisms. 
References.— Hhouo-  and  Chloko-  oxy-vale- 

RIC  ACID. 

TETRA-OXY-VALEKIC  ALDEHYDE 

CH,(OH).CH(OH).CH(OH).CH(OH).CHO.  Ara- 
binose.  [160°].  Mol.  w.  150,  by  Eaoult's  method 
(Brown  a.  Morris,  C.  J.  53,  619).  H.C.p.  557,100. 
H.F.  259,400  (Berthelot,  C.  B.  Ill,  12).  A  pro- 
duct of  the  hydrolysis  of  Arabic  acid  {q.  v.) 
(Scheibler,  B.  1,  58,  108 ;  6,  612  ;  17,  1731 ; 
Kiliani,  B.  13,  2304;  15,  37;  19,  3031;  20, 
344;  Claesson,  B.  14,  1271;  O'Sullivan,  C.  J. 
45,  41).  Trimetric  prisms,  v.  sol.  hot  water, 
nearly  insol.  alcohol  and  ether.  Dextrorota- 
tory {v.  vol.  i.  p.  297).  Tastes  sweet.  Does  not 
undergo  alcoholic  fermentation.  Yields  a  phenyl- 
hydrazide  [158  ].  Arabinin  C,|,H|sO,  is  an  an 
hydride  of  this  aldehyde  (O'Sullivan,  C.  J.  57,  59). 
OXY-VALEEO-CYAMINE  v.  a  Guanido-va- 

LEBIC  ACID. 

OXY-VINYL-BENZOIC  ACID.  Anhydride 
V.  Methylene  rnxiiAUDE. 


OXY-XANTHONE  v.  Osy  dtpiienymnr  kr- 

TONE  OXIDE. 

OXY-XYLENE  v.  Xvi.exol  and  ToLYL-CAnn- 

INOL. 

Di-oxy-xylene.  The  (6,3,2,1)-,  (5,2,3,1)-,  and 
(5,2,4,1)-  di-oxy-xylenes  are  described  as  Hydbo- 

XYLOQUINONES.     Ox Y-TOLYL-CAnniNOL  is  an  OJ-CSO- 

di-oxy-xylene.  (5,3,4,l)-Di-oxy-xylene  is  de- 
scribed as  Betorcin. 

Di-oxy-?»-xylene  C„H,Me2(0H),  [1:3:4:6]. 
XyJorcin.  Mol.  w.  138.  [125°].  (278').  Formed 
from  amido-)u-xylenol  [161°]  by  the  diazo-  reac- 
tion (Kostanecki,  B.  19,  2324).  White  mono- 
i  clinic  plates  (from  chloroform),  v.  sol.  water, 
'  alcohol,  and  ether.  Not  affected  by  air  contain- 
ing NH3. 

j  Di-acelyl  derivative  C^H,(0Ac)2.  [45']. 
I  (286°).    Prisms,  insol.  cold  water. 

Di-oxy-xylene  C,H,Me,(OH),.    [120°].  Got 
1  by  potash-fusion  fromciiloro-7)i-xylene  sulphonic 
I  acid  (Gundelach,  Bl.  [2]  28,  345).    Gives  a  red 
colour  with  bleaching-powder  solution. 

Di.oxy-?)i-xylene  C,H,Me,(OH),[l:3:2:4]. 
[146°].  Formed  from  ?;i-xylene  by  heating  with 
H^SO,  at  150',  converting  the  resulting  disul- 
phonic  acid  into  chloride  and  fusing  the 
C,H,,Me,(S0,Cl)2  with  potash  (Wischin,  B.  23, 
3113).  White  needles  (by  sublimation),  v.  sol. 
water,  alcohol,  and  ether.  FeCl,  colours  its 
solution  deep  violet.  Fusion  with  phthalic 
'  anhydride  forms  a  fluorescein. 
I  Di-cu-oxy-o-xylene  C„H|(CH,.0H)2,  Bhthal- 
alcohol.  o-Tolylene  alcohol.  Xylylene  alcohol. 
Di-methyl  benzene  glycol.  [64°J.  S.  (ether)  25 
at  18'.  Formed  by  the  action  of  sodium  amal- 
gam upon  a  boiling  solution  of  phthalyl  chloride 
in  HOAc  (Hessert,  B.  12,  646).  Formed  also 
by  boiling  di-w-bromo-o-xylene  with  Na.CO^Aq 
(IBaeyer  a.  Perkin,  jun.,  B.  17,  124  ;  C.  J."  53,  6; 
Colson,  C.  R.  98,  1543;  Bl.  [2]  43,  6;  45,  6; 
A.  Ch.  [6]  6,  106).  Tables  (from  ether),  v.  e.  sol. 
water  and  alcohol.  HBr  forms  C„Hj(CH..Br)2  and 
HCl  acts  in  like  manner.  KMnO,  oxidises  it  to 
phthalic  acid.  Eesinilied  by  cold  H._,SO,.  Hot 
H,SO,  forms  amorphous  insoluble  (C^H,0)„  and 
syrupyC„H„03  (Hjelt,  B.  19, 1538).  HNO3  forms 
phthalide. 

Di-acetyl  derivative  C,,H,,Oj.  [37°]. 
Di-ethyl    ether  C,H„(OEt),.     (248°)  at 
720  mm.    Liquid  (Leser,  B.  17,  1825). 

Di-M.oxy-?«-xylene   C„Hj(CH..OH)..  [47°]. 

5.  G.  (liquid)  12  1-161;  Si  1-135.  Formed  by 
boiling  CsH,(CH,Br)2  [77°]  (1  mol.)  with  water 
containing  K.,C03  (1  mol.)  (Colson,  A.  Ch.  [6] 

6,  112  ;  C.  R'.  99,  40).  Got  in  like  manner  from 
C,H,(CH,Cl)o  (Colson  a.  Gautier,  Bl.  [2]  45,  6). 
Crystalline  solid,  with  bitter  taste,  v.  e.  sol.  water 
and  alcohol,  m.  sol.  ether.  HBr  regenerates  di- 
ti)-bromo->R-xylene.  Gives  isophthalic  acid  on 
oxidation. 

Ethyl  ether  C,H,(CH,OEt),.  (248°)  at 
712  mm.  Got  by  boiling  C,H,(CH,Br)2  with 
alcoholic  potash  (Kipping,  B.  21,  46  ;  C.  J.  53, 
46).    Oil.    Yields  isophthalic  acid  on  oxidation. 

Di-a'-oxy-^J-xylene  C„Hj(CH.,0H)2.  p-Xylcnyl 
alcohol.  [113°1.  Formed  from  C,H,(CH,,Cl).i 
(1  pt.)  by  heating  with  water  (30  pts.)  at  175° 
(Grimaux,  ^.  155,  342;  Colson  a.  Gautier,  Bl. 
[2]  45,  7).  It  is  one  of  the  products  of  the  action 
of  boiling  NaOHAq  upon  terephthalic  aldehyde 
(Low,  A.  231,  371).    Needles,  v.  sol.  water,  al- 
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eohol,  and  ether.  Yields  terephtlialic  acid  on 
oxidation. 

Acetyl  derivative  C,H^(CH2.0Ac),.  [47°]. 
Made  from  C„H^(CH,C1)2  and  KOAc  in  alcohol. 

Bensoyl  derivative  Q,Jl^{CE..,0^z)„. 
Needles,  v.  sol.  alcohol  and  ether  (Grimaux). 

Mono-ethyl  « f/ier  C,H,(CH,OH)(CH,OEt). 
(251°).  Oil.  Formed  from  di-w-chloro-p-xylene 
and  cone,  alcoholic  potash  at  100°  (G.).  Suc- 
cessive treatment  with  PCl^,  and  water  converts 
it  into  terephthahc  aldehyde  (Colson,  C.  R.  99, 
975). 

Tri-oxy-xylene  C.HMe.fOH)^.  [122°]. 
Formed  by  reducing  oxy-isoxyloquinone  with 
aqueous  SO,  (Fittig  a.  Siepermann,  A.  180,  37). 
Crystallises  from  water  in  tables  (containing  aq). 
Melts  at  90°  when  hydrated.  Colours  the  skin 
brown.  On  spontaneous  evaporation  of  the 
aqueous  solution  in  air  it  forms  a  quinhydrone 
as  dark  lustrous  needles  [143°].  Yields  ?re-xylene 
on  distillation  with  zinc-dust. 

Tri-acetyl  derivative.    [99°].  Prisms. 

Reference. — Tetba-chloro-di-oxy-xylene. 

DI-OXY-XYLENE  CARBOXYIIC  ACID 
C,HMe2(0H),.C0,H  [1:3:4:0:5].  Xylorcin  carb- 
oxylic  acid.  [196°].  Got  by  heating  «i-xylorcin 
with  NaHCOj  and  some  water  at  130°  (Kosta- 
necki,  B.  19,  2323).  Prisms  from  dilute  alco- 
hol), si.  sol.  water.  Gives  off  CO.^  on  fusion. 
FeCl.j  gives  a  deep-blue  colour. 

Oxy-m-xyloquinone  C^HMe2(OH)02.  [103°]. 
Formed  by  distilling  di-amido-mesitylene  with 
chromic  acid  mixture  and  water,  Me  being  dis- 
placed by  OH  (Fittig,  B.  8, 16;  ^.  180, 27).  Orange 
needles,  smelling  like  quinone  ;  m.  sol.  hot  water, 
V.  e.  sol.  alcohol  and  ether.  Volatile  with  steam. 
Its  alkaline  solution  is  reddish  violet.  Keduced 
by  SO2  to  tri-oxy-xylene.  Acetyl  chloride  at  100° 
forms  a  crystalline  body  [124°],  insol.  water. — 
C,H,0.,(OK).  Small  black  needles,  v.  e.  sol. 
Aq,  m.  sol.  alcohol,  insol.  ether. — (CjHjOJ.^Ba. 
Brownish-red  pp. 

a-OXY-XYLYL-ACETIC  ACID 
[1:3:4]  C,H3Me,.CH(OH).C02H.    [119°].    Got  by 
reducing  (l,3,4)-xylyl-glyoxylicaeid  (Glaus,  J.pr. 
[2]  43,  143).   Ehombohedra  (by  sublimation),  v. 
si.  sol.  cold  water,  v.  sol.  alcohol  and  ether. 

a-Oxy-xylyl-acetic  acid 
[l:4:2]C„H3Me,.CH(OH).C02H.    [114°].    Got  in 
like    manner     from    [1:4:2]  C,H3Me,.C0.C0,H 
(Claus).    Needles  or  prisms,  v.  sol.  hot  water. 

DI  -  OXY  -  XYLYLENE  -  DI  -  METHYL  -  DI  - 

PYEIMIDINE     C,H,(CH,.C<2;gJg^)>  CH),. 

[above  250°].    Made  from  acetoacetic  ether  and 
jj-phenylene-diacet-imido-  ether  (Glock,  B.  21, 
2661).  Crystalline  mass,  insol.  ordinary  solvents. 
OXY-XYLYL-METHYl-PYRAZOLE 

C„H3Me,.N<^(£2lcMe  • 

the  product  C3.^34N404  of  the  action  of  (1,3,4)- 
xylyl-hydrazine  on  acetoacetic  ether  by  heating 
with  cone.  HClAq  at  150°  (Klauber,  M.  12, 
215).  Small  white  needles.— B'HCl.  [185°].— 
B'2H.,FeCy6 :  white  crystals. 
Oxy-xylyl-di-methyl-pyrazole 

C,H3Me,.N<^^-^^g  .  [113^].  Made  by  heat- 

ing  the  compound  C3,H3jNj04  {v.  s^ipra)  with 
Mel  and  MeOH  at  130°  (K.).  Small  white 
needles,  v.  sol.  alcohol  and  ether,  sol.  cold  water. 


Reduces  Fehling's  solution.  FeClj  gives  a  violet- 
red  colour.— B'HCl.    [95°].    Small  crystals. 
DI  -  OXY  -  DI  -  XYLYL  -  P  YEAZINE  DIHY- 

DRIDE        C,H3Me,.N<^^  ■^Q2^N.C,H3Me,. 

[203°].  Formed  by  boiling  bromo-acetyl-(l,4,2)- 
xylidine  with  alcoholic  potash  (Abenius,  J.  pi: 
[2]  40, 436).  Flat  needles,  insol.  water  and  ether. 

OZOKEKIT.  A  fossil  resin,  consisting  chiefly 
of  a  hydrocarbon  called  lekene  (q.  v.).  On 
chlorination  in  presence  of  SbClj  at  300°  it 
yields  CC1„  0,01^,  C^Cl,,  and  C^Cl^  (Hartmann, 

15.  24,1019).    (7.  alsoPAEAFFiN.) 

OZONE.  O3.  Mol.  w.  47-91.  A  blue  gas 
(Hautefeuille  a.  Chappuis,  G.  B.  91,  522) ;  it 
usually  occurs  mixed  with  oxygen,  and  possesses 
a  characteristic  odour.  ( — 106°)  (Olszewski,  M. 
8,  69 ;  W.  37,  337).  V.D.  24.  8.  at  760  mm. 
•366  at  18°  (Schone,  B.  6,  1224)  ;  -834  at  1° 
(Carius,  A.  174,  30)  ;  and  -2745  at  14°  (McLeod, 
C.  J.  49,  607).  Andrews  states  that  it  is  insolu- 
ble in  water. 

Occurrence.— Ozone  is  believed  to  be  a  normal 
constituent  of  pure  air.  Hartley  (0.  J.  39,  111), 
Chappuis  (C.  R.  91,  985;  94,  858),  and  E. 
Schone  (/.  B.  1884.  2,  250),  who  have  examined 
the  absorption-spectrum  of  ozone,  have  attri- 
buted the  blueness  of  the  sky  to  its  presence. 
But  the  recent  observations  of  Liveing  a.  Dewar 
(P.  M.'[5]  26,286)  show  that  the  absorption-spec- 
trum of  compressed  oxygen  exhibits  certain  bands 
identical  with  those  of  the  solar  spectrum,  which 
Angstrom  found  to  be  equally  strong  whether 
the  atmosphere  was  wet  or  dry,  and  that  daylight 
when  observed  through  a  column  of  oxygen  18  m. 
in  length  and  at  90  atmos.  possesses  a  blue  tint 
{v.  also  Olszewski,  W.  42,  663).  The  proportion 
of  ozone  in  the  air  varies  very  considerably,  and 
is  supposed  by  many  observers  to  be  greater  at 
high  than  at  low  altitudes  {v.  also  Thorpe,  G.  J. 
Proc.  72).  Houzeau  judges  the  maximum  pro- 
portion at  ordinary  levels  to  be  j^^^^  by  volume 
{C.  R.  74,  712).  Andrews  found  that  a  tempera- 
ture of  250°  destroys  the  constituent  of  the  air 
which  exhibits  the  reactions  of  ozone,  whereas 
air  containing  traces  of  chlorine,  or  of  the  higher 
oxides  of  nitrogen,  is  not  so  affected  by  heat  {Pr. 

16,  63).  On  the  other  hand,  Ilosvay  {Bl.  [3]  2, 
377)  and  Schone  (B.  13,  1503)  conclude  that  the 
presence  of  ozone  in  the  air  is  still  unproved. 

Formation.  —  1.  Ozone  is  formed  in  the 
electrolysis  of  dilute  sulphuric  acid  (Schonbein, 
P.  50,  616  ;  Marignac,  C.  R.  20,  808  ;  Meidinger, 
A.  88,  57;  G.  J.  7,  251;  Baumert,  P.  89,  38; 
Andrews,  T.  146,  1 ;  Soret,  Arch,  des  Sciences, 
16,  218  ;  G.  R.  56  390  ;  Beithelot,  C.  R.  86,  71 ; 
A.  Ch.  [5]  14,  345  ;  Sehon3,  B.  6,  1224  ;  Carius, 
A.  174,  1 ;  Brodie,  G.  J.  17,  293  ;  McLeod,  C.  J. 
49,  591).  Berthelot  and  Schonbein  also  obtained 
ozone  by  the  electrolysis  of  other  acid  solutions. 
It  has  been  supposed  that  the  ozone  formed  in 
electrolysis  is  accompanied  by  H^Oj,  but  Brodie 
(G.  J.  17,  281),  and,  more  recently,  McLeod  (loc. 
cit.),  have  shown  that  the  oxidising  body  which 
remains  in  solution  is  probably  S.^O,.  The 
proportion  of  ozone  present  in  electrolytic 
oxygen  appears  to  depend  to  a  great  extent  on 
current-density.  By  using  a  positive  electrode 
of  very  small  area  McLeod  obtained  O  containing 
17'4  percent,  of  ozone  ;  when  electrodes  of  large 
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area  are  used  the  yield  of  ozone  is  sometimes 
very  small.— 2.  When  air  or  oxygen  is  exposed 
to  the  electric  discharge,  especially  if  it  be  the 
silent  discharge,  the  O  is  partly  converted  into 
ozone.  If  air  be  used,  oxides  of  N  may  be  formed 
and  mistaken  for  ozone.  According  to  Berthelot 
(C.  R.  92,  82)  and  Hantefeuille  a.  Chappuis  (G.  R. 
92,  SO,  and  184),  oxides  of  N  may  be  formed  to 
a  slight  extent  even  by  the  silent  discharge,  and 
H.  and  C.  have  obtained  a  new  and  unstable  oxide 
of  nitrogen  in  this  way.  Giannetti  a.  Volta  (G. 
5,  4;:)9)  found  that  with  the  discharge  from  a 
Holtz  machine  the  yield  of  ozone  is  increased 
by  using  a  wire  brush  as  negative  electrode. 
Biehat  a.  Guntz  (C.  R.  107,  334  ;  A.  Gh.  [G]  19, 
131),  who  used  an  ozone  generator  consisting  of 
a  wire  stretched  along  the  axis  of  a  metallic 
tube,  found  that  the  negative  effluve  produced 
by  far  the  greatest  yield  of  ozone.  This  they 
attribute  to  its  higlier  temperature.  It  has 
been  suggested  that  the  production  of  ozone  by 
the  electric  discharge  is  an  effect  of  a  condition 
of  electro-static  stress.  But  Thomson  a.  Threl- 
fall  (I'r.  40,  329)  find  that  oxygen  is  only  con- 
verted into  ozone  when  there  is  an  actual  lumi- 
nous discharge.  This  has  been  confirmed  by 
Bichat  a.  Guntz  ;  and  some  experiments  by  the 
writer  seem  to  show  that  even  when  oxygen  is 
illuminated  by  the  ultra-violet  rays  ozone  is  only 
formed  by  actual  luminous  discharge.  Dewar 
has  obtained  a  body  giving  the  reactions  of 
ozone  from  air  by  passing  a  current  of  water 
through  a  glass  tube,  surrounded  by  a  larger 
tube  of  platinum  which  was  heated  by  the 
oxyhydrogen  flame,  the  air  from  the  annular 
space  between  the  hot  and  cold  tubes  being 
sucked  into  the  inner  tube  by  the  stream  of 
water  through  a  minute  hole  in  the  glass  tube, 
and  collected  and  examined.  If  the  substance 
thus  obtained  was  really  ozone,  this  result  seems 
to  confirm  the  idea  that  the  action  of  the  electric 
discharge  on  oxygen  is  due  to  temperature  (v. 
also  Elster  a.  Geitel,  W.  39,  321 ;  and  Ilosvay, 
Bl.  [3]  2,  734). 

The  formation  of  ozone  from  0  by  electric 
discharge  is  greatest  at  low  temperatures  and 
under  high  pressure  (von  Babo,  A.  1803.  Suppl. 
ii. ;  Hantefeuille  a.  Chappuis,  C.  R.  91,  228). 
But  the  exact  inttucnee  of  temperature  and 
pressure  have  probably  not  yet  been  made  out. 
Hantefeuille  a.  Chappuis  have  noticed  that  at  a 
pressure  of  about  50  mm.  ozone  is  alternately 
produced  and  destroyed  by  the  silent  discharge 
(C.  R.  94,  646).  Von  Babo  a.  Claus,  and  Hante- 
feuille a.  Chappuis,  consider  that  prolonged  ac- 
tion of  the  discharge  is  favourable  to  ozonifica- 
tion.  But  Brodie,  with  the  apparatus  described 
below,  found  that  the  maximum  effect  was 
quickly  reached.  The  writer's  experience  agrees 
with  that  of  Biodie,  and  tends  to  show  that  obser- 
vations to  the  contrary  effect  have  been  due  to  the 
irregular  working  of  the  machine  employed. 

Bichat  a.  Guntz,  using  the  apparatus  de- 
scribed above,  have  failed  to  find  any  simi5le 
quantitative  relation  between  the  potential  dif- 
ference of  the  discharging  surfaces  and  the  yield 
of  ozone,  though  they,  and  also  Giannetti  a.  Volta 
{G.  5,  439)  and  Berthelot,  find  that  an  increase 
of  potential  produces  an  increased  yield  of  ozone. 
(I'or  details  on  various  points  v.  Marignac  a. 
De  la  Hive,  Arch,  of  Elect.  5,  5 ;  Fremy  a.  Bec- 


querel,  A.  Ch.  [3]  35,  62;  Andrews,  T.  146.  1; 
150,  113;  Brodie,  T.  162,  435;  Berthelot,  C.  R. 
88,  50;  A.  Gh.  [5]  12,  448  ;  Hantefeuille  a.  Chap- 
puis, G.  R.  92,  80,  134  ;  94,  646  ;  Shenstone  a. 
Cundall,  C.  J.  51,  610.)  Hantefeuille  a.  Chappuis 
(C.  R.  91,  762)  find  that  the  production  of  ozone 
by  the  action  of  the  electric  eftluve  on  oxygen  is 
prevented  by  the  presence  of  CI,  but  that  N,  H, 
and  SiF,  are  favourable  to  its  production. 

3.  Brodie  (T.  164,  83),  by  the  action  of  the 
silent  discharge  oncarbondioxidc,  under  the  most 
favourable  conditions,  obtained  as  much  as  85  p.c. 
of  the  liberated  oxygen  in  the  form  of  ozone. 

4.  Ozone  has  long  been  regarded  as  one  of 
the  products  of  various  cases  of  oxidation  such 
as  the  slow  oxidation  of  P,  Et,,0,  and  turpentine, 
the  decay  of  organic  matter,  and  the  combustion 
of  compounds  containing  H  in  the  air  ;  Thorpe 
a.  Tutton  observe  that  it  is  not  formed  in  the 
oxidation  of  r^O^  (G.  J.  57,  569).  It  is  possible, 
however,  that  ozone  is  less  frequently  formed  in 
such  changes  than  has  been  supposed,  and  that 
the  reactions  attributed  to  ozone  may  often  have 
been  due  to  H,0o.  The  experiments  of  Kingzett 
(C.  J.  37,  792)' and  McLeod  (G.  J.  37,  118),  how- 
ever, seem  to  make  it  certain  that  ozone  is 
produced  in  the  slow  oxidation  of  P  (v.  also 
Ilosvay,  Bl.  [3]  2,  360  ;  4,  707  ;  Leeds,  C.  N.  39, 
157;  40,  70;  41,  164;  42,  17;  Cundall,  G.  J. 
Proc.  78,  26 ;  Loew,  B.  22,  3325). 

Ilcat  of  formation.SO.,  =  20.,^ -50,200 
(Berthelot,  G.  R.  82,  1281);  -66,720  (Mulder 
a.  van  der  Meulen,  B.  15,  511). 

Preparation.— 1.  From  oxygen.  The  fol- 
lowing method,  which  was  introduced  by  Siemens 
and  Brodie,  is  perhaps  the  most  convenient. 
A  tube,  A,  is  sealed  into  a  slightly  larger  tube  B, 
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at  E,  before  the  blowpipe,  or  by  means  of  solid 
paraffin.  A  and  B  should  be  of  thin  glass,  and 
two  narrow  tubes,  C  and  D,  should  be  attached 
to  B.  A  is  filled  with  dilute  H.,SO„  and  the  ap- 
paratus is  then  immersed  in  dilute  acid  to  tho 
level  C  D  ;  the  electrodes  of  a  Kuhmkorff  coil,  or 
of  an  electric  machine,  are  respectively  connected 
with  the  acid  in  A,  and  the  contents  of  the  cylin- 
der, and  a  slow  current  of  0  is  led  through  the 
apparatus  from  D  to  C  while  the  discharge  passes. 
The  li(iuid  in  the  cylinder  should  be  coo'el  by 
ice,  or  it  may  be  replaced  by  a  freezing  mixture, 
in  which  case  a  platinum  wire  should  be  wrapped 
round  the  outside  of  B.  The  gas  which  escapes 
at  C  is  well  charged  with  ozone.  The  ozonised 
oxygen  may  be  collected  over  oil  of  vitriol.  It 
must  not  be  brought  into  contact  with  india- 
rubber  ;  joints  that  will  bear  contact  with  ozone 
may  be  made  by  slipping  a  wider  tube  over  the 


OZONE. 


ends  of  those  that  are  to  be  connected,  warming 
them,  and  running  a  little  melted  paraffin  be- 
tween the  inner  and  outer  tubes. 

The  character  of  the  discharge  in  the  ozone 
generator  has  been  studied  by  Hautefeuille  a. 
Chappuis  (C.  R.  91,  281),  Thomson  a.  Threlfall 
(Pr.  40,  329),  Shenstone  a.  Cundall  (C.  J.  51, 
622),  and  byBichat  a.  Guntz  (A.  Ch.  [6]  19,  131). 

2.  By  electrolysis.  When  dilute H.SOj  is 
electrolysed  with  electrodes  of  considerable  area 
the  proportion  of  ozone  in  the  O  is  usually 
small.  McLeod  {C.  J.  49,  591)  recommends  the 
following  method.  Place  dilute  H,SO^  (S.  G. 
11)  in  a  U  tube,  A,  attach  delivery  tubes  to  the 


arms  B  B'.  Let  the  negative  electrode  H  be  a 
sheet  of  Pt  foil  suspended  by  the  glass  D  from 
a  cork  closing  the  mouth  at  F,  and  let  the 
positive  electrode  J  consist  of  two  fine  wires, 
sealed  into  a  glass  tube  E,  which  is  afterwards 
filled  with  mercury.  On  connecting  D  and  E 
with  a  galvanic  battery,  0  highly  charged  with 
ozone  will  escape  at  B'.  It  is  best  to  immerse 
the  U  tube  in  ice-cold  water.  McLeod  has  ob- 
tained 0  containing  as  much  as  17'3  p.c.  of 
ozone  by  means  of  this  apparatus. 

3.  To  prepare  ozone  by  the  oxidation 
of  phosphorus.  Place  clean  sticks  of  P  half 
submerged  in  water  in  a  series  of  flasks,  and  con- 
duct a  rather  slow  stream  of  air  through  the  flasks, 
and  then  through  a  little  water.  A  temperature 
of  24°-25°  gives  the  best  results.  H^O.  is  also 
formed,  but  it  remains  dissolved  in  the  water 
(Kingzett,  C.  J.  37,  792). 

Properties  and  Beactions.— Ozone  is  more 
strongly  magnetic  than  common  oxygen  (Bec- 
querel,  C.  B.  92,  348).  Its  rate  of  diffusion  is 
near  to  that  required  for  the  density  24  (Soret, 
A.  Ch.  [4]  13,  257).  It  is  entirely  destroyed 
at  270°  (Andrews,  T.  150,  113)  by  contact 
with  platinum  black  at  ordinary  temperatures 
(Mulder  a.  van  der  Meulen,  B.  1,  167),  and 
on  contact  with  pure  Hg  (Hg  is  not  visibly 
oxidised  if  both  be  perfectly  dry,  Shenstone  a. 
Cundall,  C.  J.  51,  619).  Ozone  is  also  decom- 
posed by  dry  Ag,  the  silver  being  but  slightly 
oxidised,  and  by  contact  with  MnO.,  (Andrews). 
Volta  {G.  9,  521)  states  that  Au,  Pt,"Pd,  and  dry 
Ag  are  without  action  on  ozone.  Brodie  came 
to  a  similar  conclusion  in  regard  to  Au,  Al,  and 
Cu.  Berthelot  {C.  B.  86,  76)  and  others  have 
considered  that  dry  ozone  has  no  fixed  pressure 
of  dissociation.  If  suddenly  compressed,  or  com- 
pressed without  cooling,  it  explodes  with  a 
yellowish  flame  (Hautefeuille  a.  Chappuis,  C.  B. 
91,  522).  The  action  of  ozone  on  salts  has  been 
studied  by  Maquenne  (C.  B.  94,  795),  and  by 
Mailfcrt  <C.  B.  94,  860).    The  latter  has  also 


studied  its  action  on  S,  Se,  Te,  and  several  sul- 
phides, and  on  CH^,  C,H^,  C.Jd^,  C,H,„,  C,H„and 
C,H,  (0.  B.  94,  1186).  Ozone  oxidises  alcohols 
of  small  molecular  weight  more  readily  than  the 
polyhydric  alcohols  (A.  Eenard,  A.  Ch.  [5]  16, 
289).  Liquid  ozone  explodes  violently  oncoming 
into  contact  with  C^H^  (Olszewski,  A.  Ch.  [2J 
37,  337).  It  acts  as  a  strong  bleaching  agent  on 
vegetable  colours,  and  quickly  destroys  india- 
rubber  ;  its  action  on  cork  is  much  less  rapid.  It 
does  not  oxidise  CO  at  300°  (Eemsen,  Am.  4,  50). 
It  oxidises  NH.,Aq,  forming  ammonium  salts 
of  nitrous  and  nitric  acid  (Carius,  A.  174,  31), 
unless  the  solution  is  dilute  (Hartley,  C.  J.  39, 
123).  It  is  believed  to  be  completely  absorbed 
by  turpentine  and  oil  of  cinnamon  (Soret,  A.  C!i. 
[4 1  7,  113),  peroxidised  compounds  being  formed 
which  react  with  water  (Kingzett,  C.  J.  37,  800). 
When  ozonised  0  acts  on  KIAq,  I  is  set  free  and 
the  ozone  is  destroyed,  but  the  volume  of  the 
gas  remains  unaltered.  With  neutral  solutions 
the  initial  action  may  correspond  to  the  equation 
2KIAq-l-0,=  K,OAq-l-0,-l-l2,  but  usually  KIO, 
is  a  final  product  of  the  change.  P  glows  freely 
in  ozonised  air  (Thorpe  a.  Tutton,  C.  J.  57,  571). 
Ozone  oxidises  TIOH  and  As„Oj ;  the  latter  action 
has  been  used  in  determining  its  heat  of  forma- 
tion. It  is  destroyed  by  solutions  of  KHO,  BaO, 
and  CaO  to  a  certain  extent  (Andrews).  Hartley 
has  observed  the  formation  of  peroxide  of  potas- 
sium by  its  action  on  solid  KOH  (C.  /.  39,  124). 
But  it  is  unaffected  by  solution  of  Na^CO^  (Brodie). 
It  readily  attacks  I,  forming  periodic  acid  and 
lower  oxides  of  I  (Ozier,  C.  B.  86,  722).  It  con- 
verts ether  into  an  ozonised  substance  which  acts 
with  water  to  form  H.,0„  (Kingzett,  C.  N.  34, 
127;  Berthelot, C.£:.86,"7i;  Dunstana.  Dymond, 
C.  J.  57,  584).  Several  observers  have  concluded 
that  it  arrests  putrefaction  of  animal  matter,  and 
have  proposed  its  use  as  a  preservative  for  meat. 
When  present  in  the  air  in  large  quantities  it 

!  frequently  produces  irritation  of  the  mucous 

I  membrane. 

I  Although  its  general  action  is  that  of  a  strong 
oxidiser,  in  certain  cases  ozone  acts  as  a  reducing 
agent.  Thus  when  ozone  acts  with  Na^Oj  an 
expansion  occurs  which  is  due  to  the  simul- 
taneous decomposition  of  the  two  bodies  in 
equivalent  proportions  (Brodie,  T.  162,  454), 
probably  according  to  the  following  equation  :  — 
Na202  -I-  Oj  =  Na_,0  -I-  20.^.  Probably  other  unstable 
oxides,  such  as  H^O,,  react  with  it  similarly  under 
favourable  conditions.  Its  action  on  blood  has 
been  said  to  resemble  that  of  a  reducing  agent 
(Dogiel,  C.  C.  1875;  Binz,  C.  C.  1882).  It 
changes  the  red  colour  of  the  compound  formed 
when  sulphanilic  acid  is  mixed  with  naphthyl- 
amine  to  orange-yellow  (Ilosvay,  Bl.  [3]  2,  351). 

Detection. — Paper  impregnated  with  TIOH  is 
turned  brown  by  ozone  even  when  dry  (Schone, 
B.  13,  1508).  The  similar  change  of  colour  pro- 
duced by  nitrous  acid  is  destroyed  by  excess. 
The  colour  is  also  permanent  when  ozone  is 
mixed  with  a  relatively  small  proportion  of 
nitrous  acid  (Ilosvay).  The  action  of  ozone  on 
the  red  compound  of  naphthylaniine  and  sul- 
phanilic acid  {v.  Properties)  also  affords  a  test 
for  ozone,  even  in  the  presence  of  traces  of 
nitrous  acid  (Ilosvay,  Bl.  [3]  2,  360).  Ozone 
may  be  distinguished  from  H.fi^  by  not  yielding 
water  when  strongly  heated,  and  by  the  absenoo 
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of  any  action  with  titanic  acid  or  chromic  aciil, 
also  by  resisting  the  action  of  Na^CO„  which 
destroys  Hfi^.  Papers  saturated  with  solutions 
of  KI  and  starch  are  often  used  for  the  detection 
of  ozone,  but  are  only  trustworthy  when  the 
absence  of  CI  and  of  oxides  of  nitrogen  can  be 
assured.  Houzeau  employed  test  papers  steeped 
in  faintly-acid  solution  of  litmus  and  then 
treated  with  KI.  These  he  found  to  be  insensi- 
tive to  O,  to  traces  of  oxides  of  nitrogen,  and  to 
HjOj.  When  exposed  to  ozone,  however,  they 
are  turned  blue  by  the  alkali  that  is  set  free. 

Estimation. — 1.  Rough  estimations  of  ozone 
are  frequently  made  by  comparing  the  tints  pro- 
duced by  exposing  some  of  the  test  papers  men- 
tioned above  with  a  scale  of  tints.  Such  methods 
are  not  very  satisfactory.— 2.  Th6nard  has  esti- 
mated the  proportion  of  ozone  in  the  air  volu- 
m^'trically  by  means  of  a  standard  solution  of 
As;0.|  in  HClAq  of  such  strength  that  1  c.c.  is 
equivalent  to  1  mgrm.  of  0.  lOor  20  c.c.  of  the 
solution  are  thoroughly  agitated  with  the  sample 
of  gas,  30  c.c.  of  a  1  p.c.  solution  of  H.^SO,  are 
added,  and  it  is  then  titrated  in  the  usual  manner 
with  permanganate.  For  8  grms.  of  O  absorbed 
24  grms.  of  0^  are  destroyed  (Berthelot,  C.  Ii.H2, 
1251).  As  oxides  of  nitrogen  and  H.,0.^,  if  pre- 
sent, tend  to  reduce  the  amount  of  ozone  found, 
this  method  gives  the  minimum,  and  not  the 
maximum,  amount  of  ozone  present. — 3.  If  a 
solution  of  potassium  arsenite  containing  '73  grm. 
per  litre,  with  an  excess  of  pure  KI,  be  agitated 
with  air  containing  ozone,  part  of  the  arsenite  is 
converted  into  arsenate  by  the  ozone,  and  the 
amount  of  unaltered  arsenite  can  be  found  by 
titrating  with  very  dilute  I  solution  after  adding 
some  ammonium  carbonate  and  starch.  This 
method  is  strongly  recommended  by  Hartley  (C.  J. 
39,  120).  The  solution  of  the  arsenite  should  be 
acidified  for  keeping,  and  neutralised  before  use 
with  KHCO3. — 4.  The  action  of  ozone  on  KIAq 
may  also  be  employed  to  estimate  ozone.  The 
iodide  must  be  perfectly  free  from  iodate,  and 
must  be  thoroughly  brought  into  contact  with 
the  gas.  When  the  action  is  complete,  and  not 
before,  the  product  must  be  acidified  with  dilute 
HClAq  or  H^SOjAq.  The  liberated  I  may  then 
be  titrated  in  the  usual  manner.  The  O  equiva- 
lent to  the  I  liberated,  multiplied  by  three,  gives 
the  amount  of  ozone. — 5.  The  amount  of  ozone 
produced  in  the  electrification  of  oxygen  may 
also  be  calculated  from  the  contraction  that 
occurs  under  the  influence  of  the  discharge  (v. 
Babo,  A.  Suppl.  2;  Andrews,  T.  150).  Shen- 
Btone  a.  Cundall  (C.  J.  61,  010)  have  devised  an 
apparatus  for  this  purpose.  S.  a.  C.  have  shown 
that  if  the  ozonised  gas  comes  into  contact  with 
oil  of  vitriol  in  such  a  process,  the  acid  should 
be  previously  thoroughly  treated  with  ozone, 
otherwise  the  results  are  likely  to  be  high. 

History. — The  earliest  known  record  concern- 
ing ozone  relates  to  an  observation  by  van 
Marum,  1785,  that  air  or  0  when  submitted  to 
the  electric  spark  acquires  a  characteristic  odour. 
About  fifty  years  later,  1840,  Schunbein,  who 
published  about  sixty  papers  on  this  subject, 
published  his  first  memoir  on  ozone  in  Poggen- 
dorff's  Annalen.  As  the  result  of  his  numerous 
observations,  Schonbein  recognised  ozone  as  a 
distinct  form  of  matter,  ascertained  that  it  could 
be  obtained  by  the  electrolysis  of  dilute  acid,  by 


means  of  the  electric  discharge  on  O,  and  in  the 
slow  oxidation  of  P.  And  it  is  interesting  to 
note  that  these  still  constitute  the  chief  methods 
for  the  production  of  ozone.  He  also  observed 
many  of  its  chief  properties.  For  several  years 
after  Schonbein's  original  discovery,  compara- 
tively little  progress  was  made  in  ascertaining 
the  nature  of  ozone  till  the  experiments  of 
Marignac  and  De  la  Rive,  1845  (Arch,  of  Elect.), 
and  of  Fremy  and  Becquerel,  1853  (A.  Ch.  [3] 
35,  62),  showed  that  the  purest  O  then  obtain- 
able could  be  entirely  converted  into  ozone,  pro- 
vided that  the  action  of  the  spark  took  place  in 
the  presence  of  excess  of  KI,  or  of  moist  silver, 
which  appeared  to  be  capable  of  completely  ab- 
sorbing ozone.  But  it  was  not  till  a  much  later 
period  that  the  researches  of  Andrews  (T.  146, 1) 
and  Soret  (C.  R.  56,  390)  finally  showed  that 
ozone  from  all  sources  is  identical.  Although 
the  researches  of  Marignac  a.  De  la  Rive,  and 
of  Fremy  a.  Becquerel,  thus  established  the 
character  of  ozone  and  its  production  from 
oxygen,  the  exact  relation  of  the  two  bodies  was 
still  imperfectly  understood  ;  and  ozone  seems  to 
have  been  regarded  as  differing  from  oxygen 
either  in  regard  to  its  electrilication,  or,  by  some, 
in  being  a  compound  of  oxygen  and  water,  until 
in  1860  Andrews  and  Tait  (loc.  cit.)  examined 
the  volumetric  relations  of  ozone  and  oxygen, 
and  by  a  masterly  research  showed  that  the 
ozonising  of  oxygen  is  accompanied  by  a  con- 
traction in  the  volume  of  the  gas,  and  that,  on 
the  other  hand,  the  reproduction  of  O  from  the 
ozone  by  heat  causes  the  gas  to  recover  its  ori- 
ginal volume.  In  this  research  A.  and  T.  also 
showed  that  the  iodine  titre  of  a  sample  of  ozon- 
ised oxygen  corresponds  in  every  case  to  the 
contraction  that  has  occurred  on  ozonising  it ; 
a  fact  which,  in  the  hands  of  Soret  and  Brodie, 
materially  contributed  to  the  further  elucidation 
of  the  suljject.  Andrews  and  Tait  also  observed 
that  when  ozonised  oxygen  acts  with  KIAq,  the 
gas  remains  unaltered  in  volume  after  the  action 
is  complete.  The  true  bearing  of  these  facts 
was  not,  however,  perceived  till  Odling  (Manual 
of  Chemistry)  pointed  out,  in  1861,  that  they 
were  consistent  with  the  adoption  of  O.,  as  the 
simplest  formula  for  ozone.  This  interpretation 
was  afterwards  supported  by  the  experiments  of 
Soret  and  Brodie.  The  former  showed  that 
when  ozonised  oxygen  is  allowed  to  act  on  turpen- 
tine, a  contraction  occurs  that  is  equal  to  about 
twice  the  iodine  titre  of  the  gas,  i.e.  is  about 
twice  as  great  as  the  contraction  which  accom- 
panies its  formation,  from  w-hich,if  it  be  assumed 
that  the  ozone  formed  is  wholly  absorbed  by  the 
turpentine,  it  follows  that  two  volumes  of  gaseous 
ozone  contain  three  volumes  of  gaseous  oxygen. 
Soret's  experimental  numbers  did  not  agree  very 
closely  with  this  hypothesis.  But  the  hypothesis 
was  confirmed  by  subsequent  experiments,  in 
which  he  compared  the  rates  of  diffusion  of 
ozone,  CI,  and  C0_,  and  found  that  the  rate  of 
diffusion  of  ozone  approximates  to  that  of  a 
gas  having  the  S.G.  24  (A.  Ch.  [4]  13,  257). 
Finally,  in  1872,  Brodie  (T.  162,  435),  as  one  of 
the  results  of  a  beautiful  series  of  experiments, 
found  that,  while  in  some  cases,  as  in  that  of 
neutral  KIAq,  the  oxidation  caused  by  ozone  is 
unaccompanied  by  any  contraction  in  the  volume 
of  the  gas,  in  other  cases  various  degrees  of  con- 
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traction  occur.  Tims  the  oxidation  of  HIAq  is 
attended  by  a  diminution  in  the  volume  of  the 
gas  equal  to  half  the  volume  that  would  be  occu- 
pied by  the  weight  of  gas  that  is  absorbed,  and 
the  action  of  the  gas  on  turpentine  and  on 
NajS^O^Aq  is  accompanied  by  a  diminution  of 
volume  equal  to  two-thirds  of  the  volume  that  the 
O  absorbed  would  occupy  in  the  free  state.  Inter- 
mediate contractions  were  observed,  but  in  no 
case  did  the  contraction  seem  to  be  greater  than 
in  the  action  of  turpentine,  a  result  which 
afforded  strong  confirmation  of  the  views  of 


Soret  and  Odling.  An  account  of  the  early  work 
on  ozone  exists  in  the  Handworterbuch  der 
Chemic,  5,  835  (Braunschweig,  1853).  (For  later 
work  V.  Odhng,  B.  I.  1872.) 

Antozone.  This  name  was  formerly  given 
to  a  substance  whose  action  with  ozone  resulted 
in  their  mutual  decomposition.  Before  the  re- 
lations of  ozone  and  oxygen  were  established, 
these  bodies  were  by  some  supposed  to  consist 
of  oxygen  in  opposite  conditions  of  electrifica- 
tion. Antozone  was  probably  hydrogen  per- 
oxide. W.  A. 


PACHYMOSE  C|„H,jO„.  A  substance,  pro- 
bably a  glucoside,  occurring  in  Fachyma  pincto- 
riim,  a  Chinese  fungus  (Champion,  J.  187"2, 
78<J).  Insol.  water,  sol.  alkalis,  forming  a  solu- 
tion ppd.  by  Ca  and  Pb  salts. 

PACHYRHIZIDE.  A  substance,  not  con- 
taining nitrogen,  extracted  from  the  seeds  of 
PachyrJiizns  angulatus  (Greshoff,  B.  23,  3539). 
V.  sol.  alcohol,  ether,  and  CHCl;j,  v.  si.  sol.  water 
and  KOHAq.  Tastes  bitter,  and  is  extremely 
poisonous,  especially  to  fishes.  Begins  to  melt 
at  61°,  and  decomposes  at  161°.  Yields  salicylic 
and  protoeatechuic  acids  on  fusion  with  potash. 
The  alcoholic  solution  is  acid  in  reaction.  Pro- 
bably identical  with  a  similar  body  in  the  root- 
bark  of  Derris  (Pongamia  elliptica). 

P^EONOL  C,Yi,„Oii-e.  CH,.CO.C,H,(OH)(OMe) 
[1:2:4].  [50°].  Got  from  the  bark  of  Paonia 
montana  of  Japan  (Nagai,  B.  24,  2847).  White 
needles  (from  alcohol).  Yields  an  acetyl  deri- 
vative [4G-5°],  a  phenyl-hydrazide  [107°],  and  a 
crystalline  oxim  (Tiemann,  B.  24,  2855).  Potash 
forms  resacetophenone  CH3.C0.C^H.,(0H).,.  HIAq 
at  150°  forms  the  same  body. 

PALISANDER  RESIN  C,,H,,0,?  [95°].  S.G. 
i-  1*266.  Extracted  by  alcohol  from  palisander 
wood,  a  red  dye-wood  from  Madagascar  (Terrell 
a.  Wolff,  Bl.  [2J  33,  435  ;  c/.  Arnaudon,  Cimento, 
8,  278). 

PALLADIUM.    Pd.    At.  w.  lOG-3.    Mol.  w. 

unknown.  Melts  between  1360°  and  1380° 
(Becquerel,  C.  R.  57,  855)  ;  at  c.  1500°  (Violle, 
C.  R.  87,  981).  S.G.  11-4  at  22-5°  (Deville  a. 
Debray,  P.  M.  [4]  50,  651).  For  other  numbers 
n.  Clarke's  Table  of  Specific  Oravities,  2nd  edit., 
15.  S.H.  =  -0582  at  0°,  =--  -0582  +  -00002^  at  i° 
(Violle,  I.C.).  Heat  of  fusion  =  363  cals.  C.E. 
<linear)  =-00001176  at  40°  (Fizeau,  C.  R.  68, 
1125).  E.G.  12-64  at  17-2°  (Ag  at  0°=100) 
(Matthiessen,  P.  103,  428).  Volatilises  in  green 
vapour  at  c.  2000 ^  S.V.S.  c.  9-3.  For  chief 
lines  in  emission-spectrum  v.  B.A.  1884.  434. 

Occurrence. — In  small  quantities,  about  2p.c., 
as  metal  alloyed  with  Pt,  Ir,  Os,  Ku,  and  Rh. 
Certain  kinds  of  South  American  gold  contain 
from  5  to  10  p.c.  Pd.  Occurs  also,  with  gold 
and  lead  selenide,  in  the  Harz  (Zinken,  P.  16, 
491),  and  in  small  quantities  in  some  specimens 
of  silver  (Bossier,  A.  180,  240).  In  1803  Wol- 
laston  {T.  1804.  428  ;  1805.  316)  separated  two 


new  metals  from  Pt  ore  ;  to  one  of  these  metals 
he  gave  the  name  palladium,  in  allusion  to  the 
discovery,  made  about  the  same  time,  of  the 
planet  Pallas,  and  the  other  he  called  rhodium, 
because  of  the  rose-coloured  solutions  of  its 
salts  {li6Sov  =  a,  rose). 

Formation. — 1.  By  heating  PdCy.^. —  2.  By 
heating  PdCl4.2KCl  and  washing  out  the  residual 
KCl. — 3.  By  ppn.  from  solutions  of  its  salts  by 
means  of  Zn,  Cu,  or  Fe.  —  4.  By  reducing 
PdCl2.2KClAq  by  oxalic  or  formic  acid. 

Preparation. — When  Pt  ore  is  heated  in  aqua 
regia,  the  Pd  goes  into  solution,  along  with  most 
of  the  Pt,  as  PdCh.  From  this  solution  Pd  is 
obtained  by  various  processes.  1.  The  solution 
is  made  as  nearly  as  possible  exactly  neutral  by 
Na,C03,  and  HgCy.Aq  is  added;  PdCyj  is  ppd., 
along  with  Cn.fij.^  if  the  ore  contained  Cu  ;  the 
I  pp.  is  washed,  dried,  and  strongly  heated, 
whereby  Pd  is  obtained,  mixed  with  Cu ;  the 
metallic  residue  is  dissolved  in  HNO.|Aq,  the 
solution  is  neutralised  by  Na^CO^,  and  heated 
with  HCO.KAq  and  H^C.O.Aq.  whereby  CO.^  is 
evolved  plentifully,  and  Pd  is  deposited  in  lus- 
trous plates,  while  Cu  remains  in  solution 
(Dobereiner) ;  or  the  metallic  residue  obtained 
by  heating  the  cyanides  may  be  dissolved  in 
HNO.|Aq,  the  solution  evaporated  to  dryness, 
and  the  residue  strongly  heated.  By  now  treat- 
ing with  cone.  HClAq,  CuO  is  dissolved  away, 
while  Pd  remains. — 2.  NHjCl  is  added  to  the 
solution  in  aqua  regia,  and  the  liquid  is  filtered 
from  PtClj.2KCl ;  the  filtrate  may  contain  Ir, 
Rh,  Ru,  some  Pt  and  Cu,  besides  Pd.  These 
metals  are  ppd.  by  addition  of  Zn  or  Fe.  The 
pp.  is  treated  in  various  ways.  Wilm  (B.  15, 
241  ;  V.  also  B.  13,  1198  ;  14',  629)  recommends 
to  dissolve  the  ppd.  metals  in  aqua  regia,  to 
boil  the  solution  with  excess  of  NaOHAq  (von 
Schneider,  A.  Suppl.  5,  261),  whereby  the  per- 
ehlorides  of  the  metals,  except  that  of  Pt,  are 
reduced  to  the  lower  chlorides,  to  acidify  with 
HClAq,  and  add  excess  of  NH^Cl,  in  order  to  ppt. 
PtCl,.2IvCl.  The  filtrate  from  this  pp.  is  boiled 
with  excess  of  NH.,Aq,  filtered,  and  excess  of 
HClAq  is  added.  After  some  time  a  yellow  pp. 
forms,  which  is  either  almost  pure  PdCl2.2NHjCl, 
or  if  somewhat  dirty-yellow  in  colour,  it  may 
contain  Rh_,Cl,j.lONH,.  This  pp.  is  treated  with 
cold  NH^Aq,  in  which  the  Rh  salt  is  insoluble,, 
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and  puve  PJCl  .'2NH,C1  is  pp  l.  by  atlJing  HClAq 
to  the  solution.  Tlie  pp.  is  cjllected,  washed 
with  absolute  alcohol,  dried,  and  heated  strongly : 
a  grey  spongy  mass  of  Pd  is  obtained. 

This  process  may  be  used  for  purifying  com- 
mercial Pd. 

For  other  methods  of  preparing  Pd  v.  Bunsen 
(.4.140,205);  Philipp  (D.  P.  J.  220,  95) ;  Guyard 
(C.  B.  50, 1177) ;  Eossler  (Z.  1850. 175) ;  Opiiicus 
(D.  P.  J.  224,  414). 

Pd  may  be  prepared  from  palladium  con- 
taining gold  by  dissolving  in  aqua  rcgia,  ppg. 
with  HgCy.Aq,  and  proceeding  as  described 
under  1  above.  Or  the  ore  may  be  fused  with 
an  equal  weight  of  Ag  and  some  KNO„  the 
regulus  granulated,  and  treated  with  HNO^Aq 
(Cock,  P.  M.  [2]  23,  10),  Ag  ppd.  by  addition  of 
NaCl,  and  Pd  ppd.  with  other  metals  by  Zn  ; 
the  Pd  may  then  be  separated  from  this  pp.  as 
described  under  2  above. 

Pro2icrtics.  —  As  prepared  by  heating 
PdCl,.2KCl  or  PdCy.^,  or  by  ppn.  from  solutions, 
Pd  forms  a  grey  metallic  sponge  which  can  be 
pressed  together,  more  easily  than  Pt,  to  a  com- 
pact mass.  This  compact  form  is  also  obtained 
by  melting  spongy  I'd;  Pd  is  a  white  metal, 
fairly  malleable,  ductile,  and  hard  (somewhat 
softer  than  Pt).  Compact  Pd  may  be  polished 
highly;  it  can  be  hammered  into  thin  plates, 
and  drawn  into  fine  wire.  In  Brazilian  gold  ore  Pd 
is  found  in  regular  octaliedra,and  in  specimens  of 
ore  from  the  Harz  it  forms  hexagonal  plates. 
Joly  (A'^.  43,  541)  obtained  it  in  cubic  octa.hedra 
by  dusting  Pd  ril)bon  with  powdered  topaz  and 
heating  to  bright  redue.as  for  some  time  by  an 
electric  current.  Heated  in  the  0-H  flame  to 
c.  2000^,  Pd  volatilises  in  greenish  vapours, 
and  condenses  again  to  a  brownish  sublimate 
which  is  a  mixture  of  metal  and  oxide.  When 
the  metal  is  melted  in  presence  of  0  it  absorbs 
0,  which  it  gives  up  again  on  cooling  (Deville  a. 
Debray,  A.  Ch.  [3]  50,  385).  When  strongly 
heated  in  airPd  is  oxidised  superficially,  but  the 
film  of  oxide  is  reduced  at  a  higher  temperature. 
Heated  in  an  alcoholic  flame,  Pd  black  absorbs 
C  and  increases  largely  in  volume.  Pd  absorbs 
H  ;  it  causes  the  comlji nation  of  H  and  0  when 
brought  into  electrolytic  gas.  Heated  Pd  foil 
brought  into  a  mixture  of  NH3  and  O  causes  for- 
mation of  NH|NO.,  and  NO.^.  Pd  is  more  easily 
acted  on  by  acids  than  any  other  of  the  Pt  metals ; 
it  is  dissolved  by  cold  HNOjAq. 

The  at.  w.  has  been  determined  by  analysing 
PdCl,.2KCl  (Berzelius,  P.  13,  455)  ;  and  by 
estimating  Pd  in  PdN.H^CL,  by  reducing  in  H 
(Reiser,  Am.  11,  308). 

In  its  chemical  relations  Pd  is  closely  allied 
to  Piu  and  Rh,  and  less  closely  to  Os,  Ir,  and  Pt 
(v.  Noble  metals,  this  vol.  p.  028). 

On  account  of  its  silver-like  appearance,  and 
its  resistance  to  the  action  of  H^S,  Pd  is  used 
for  making  scales  and  division-marks  on  scien- 
tific instruments,  and  also  for  coating  and 
preserving  silvered  metallic  ware.  Pd  wire  is 
used  in  dentistry ;  an  alloy  with  steel  is  used  in 
making  parts  of  physical  instruments  ;  and  an 
alloy  with  steel,  Cu,  and  small  quantities  of  Au, 
Ki,  Pt,  Eh,  and  Ag  is  used  in  watch-making,  as 
it  is  non-oxidisable,  hard,  and  non-magnetic. 
Finely-divided  Pd  is  used  in  gas-analysis  for 
absorbing  H  fi'om  mixtures,  and  for  cllecting 


the  gradual  combination  of  H  or  hydrocarbons 
with  O  (Hompel,  B.  23,030,  1000). 

Reactions  and  Combinations.  — \.  When  Pd 
is  heated  in  air  or  oiygcn  Pd^O  is  formed,  but 
this  oxide  is  reduced  to  Pd  and  O  at  a  higher 
temperature.— 2.  Heated  in  hydrogen  to  c.  100" 
much  H  is  absorbed,  probably  with  formation 
of  a  hydride  Pd.^H  {v.  Hydrogen,  vol.  ii.  p.  720). — 
3.  Brought  into  a  mixture  of  hydrogen  and 
oxygen,  in  the  ratio  2H:0,  Pd  black  causes 
formation  of  H,0  without  explosion  (Coquillon, 
C.B.  83,  709).— 4.  Heated  with  sulphur  Pd,S  is 
formed.— 5.  PdSe  is  formed  by  heating  Pd  with 
selcnion. — 6.  Digested  with  bromine  and  u-atcr, 
PdBr^is  produced.  — 7.  With  iodine  tincture  Pdlj 
is  produced. — 8.  Glowing  Pd  wire  causes  the  de- 
composition of  many  lu/drocarbons  info  C  and 
H (Coquillon,  C.  B.  84,1503  ;  Wilm,i>M4,874).^ 
9.  In  an  alcoholic  flame  Pd  becomes  covered  with 
C  ;  spongy  Pd  increases  largely  in  volume,  pro- 
bably with  formation  of  a  carbide  (Wohler,  A. 
184,  128).— 10.  Heated  Pd  foil  brought  into  a 
mixture  of  ammoni%  and  oxygen  causes  forma- 
tion of  NH1NO3  and  NO,  without  explosion 
(Kraut,  B.  20,  1113).— 11.'  Pd  is  oxidised  to 
PdSOj  by  fusion  with  potassium  -  hydrogen 
sulphate. — 12.  Pd  dissolves  in  acids  more  easily 
than  any  other  of  the  Pt  metals :  in  nitric  acid, 
even  in  the  cold,  it  dissolves  toPd(NO.,),;  in 
hydrochloric  acid,  especially  when  CI  is  passed 
in,  PdCl^  is  formed  ;  in  hydriodic  acid,  Pdl„  is 
produced ;  PdBr,  is  obtained  by  dissolving  in 
hydrobromic  acid,  with  a  little  HNO.Aq ;  in 
sulphuric  acid,  with  a  little  HNO:,Aq,  PdSO,  is 
produced;  Pd  dissolves  in  aqua  regia  to  form 
PdCL,  PdCl,  being  perhaps  produced  at  first. 

Qualitative  discrimination  between  jialladinni 
and  platinum.  If  a  drop  of  an  alcoholic  solu- 
tion of  I  is  dropped  on  to  Pd,  a  black  stain  of 
Pdl,  is  formed,  and  this  stain  disappears  on 
I  heating  ;  as  Pt  is  not  acted  on  by  I  tincture,  this 
reaction  serves  to  distinguisn  between  the  two 
metals. 

Palladium,  alloys  of.  Alloys  of  Pd  with 
several  metals  have  been  prepared.  The  alloy 
formed  by  heating  equal  weights  of  Pd  and  lead, 
and  removing  the  excess  of  Pb,  is  a  steel-grey 
powder,  S.G.  11-255,  agreeing  in  composition 
with  the  formula  Pd.,Pb  (Bauer,  B.  4,  451). 
Tin  forms  an  alloy  which  seems  to  be  a  com- 
pound Pd,Sn.,  (Deville  a.  Debray,  A.Ch.  [3]  50, 
385).  Alloys  with  Sb,  As,  Ba,  Bi,  Cu,  Au,  Hg, 
Ni,  Pt,  and  Ag  have  been  described  {v.  Graham, 
C.  B.  68,  1511 ;  Mallet,  C.  N.  40,  210  ;  Fischer, 
S.  61,  197). 

Palladium,  ammonio-salts  of,  or  Pallad-am- 
monium  salts.  {Palladamines.  Ainiuoniacal 
palladium  bases.)  When  HClAq  is  added  to 
i  PdCloAq  containing  an  excess  of  NH.„  the  salt 
PdClj.2NH3  separates ;  by  treatment  with  Ag,0 
and  H.,0,  this  salt  gives  the  strongly  alkaline 
base  Pd(0H),,.2NH.„  and  by  neutralising  this 
base  with  acids  various  salts  are  obtained,  e.g. 
PdS0j.2NH„  PdCOa.aNH.,,  &c.  When  a  large 
excess  of  NR,  is  added  to  PdCLAq  and  the 
solution  is  evaporated,  or  when  a  solution  of 
PdCl.,.2NH:,  in  NH,,Aq  is  evaporated,  the  salt 
PdCl.i.4NH.,  separates.  Similarly,  when  PdSO,  is 
dissolved  in  a  large  excess  of  NH,Aq,  the  salt 
PdS0,.4NH:,  is  obtained  by  evaporating  this 
soluti9n;   decomposition  of  the  sulphate  with 
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BaOAq,  and  evaporation,  gives  the  strongly  1 
alkaline  base  Pd(0H).j.4NH.,,  which  yields  ; 
salts  by  neutralisation  with  acids,  e.g. 
PdC0:,.4NR„  PdS0,.4NH„  &c.  The  compounds 
rd(0H),.2NH.,  and  Pd(OH),,.4NH3  represent  the 
two  series  of  palladium  amnaonio-  salts.  The  re- 
actions of  these  compounds  and  their  deriva- 
tives lead  to  theiiT  representation  as,  in  one  case, 
compounds  of  the  radicle  PdN^H^ — derived  from 
N_Ha  by  replacing  2H  by  Pd — and,  in  the  other 
case,  compounds  of  the  radicle  PdN^H,.,— de- 
rived from  PdN.H^  by  replacing  2H  by  2NHj. 
The  two  series  of  salts  may  be  called  pallados- 
diammoniiun  compounds,  Pd(NH;j.NH3)CL,  &c.; 
and  ammonium  fallados-diammonhnn  com- 
iwunds,  Pd(NH,NHj.NH,NH,)Cl2,  &c.  The  mem- 
bers of  the  first  series  are  also  sometimes  called 
valladosamine  compounds,  and  those  of  the 
second  series  pallado-diaminc  compounds.  It  is 
to  be  observed  that  both  series  are  obtained  from 
palladosochloride,  PdCl^,  (c/.  Iridium  amiionio- 
SALTS,  this  vol.  p.  47).  The  palladium  ammo- 
nio-  salts  have  been  examined  chiefly  by  Kane 
(T.  1842.  275);  Fehling  (P.  13,  466);  Fischer 
{P.  71,  431) ;  and  Hugo  Miiller  {A.  86,  341). 

I.  Pallados-dumjionium  compounds  : 
N.,H,Pd.Xt.„  or   (NHj.NHJPd.X'^,  or  perhaps 
KH,(NHJPd.Xi,. 

PaUados-diainmonium  chloride,  N„H|jPd.CL 
(simplest  formula  I'dC\.^.2iiIl^  =  di-amtnonio- 
jjalladium  dicMoride).  This  salt  is  known  in 
two  forms :  1.  Yelloiu  crystals  are  obtained 
by  adding  HClAq  to  PdCl.,  in  excess  of  NH^Aq ; 
these  crystals  are  scarcely  sol.  water,  sol.  with 
difficulty  in  cold  acids,  more  sol.  hot  acids,  easily 
Bol.  NHjAq,  from  which  solution  acids  reppt.  the 
salt  unchanged.  The  salt  dissolves  in  KOHAq, 
but  no  NH3  is  evolved  even  on  heating;  when 
the  salt  is  suspended  in  water  and  CI  is  passed 
in,  solution  is  effected ;  addition  of  NH.jAq  now 
ppts.  the  red  form  of  the  salt,  and  boiling  with 
KOHAq  evolves  NH^  and  leaves  a  liquid  from 
which  crystals  of  PdCL.2NHjCl  separate.  The  : 
continued  passage  of  CI  produces  PdG1^.2NHjCl,  | 
and  finally  PdCl^Aq.  2.  A  red  salt  the  same 
composition  is  obtained  by  dissolving  the  yellow 
salt  in  cone.  HClAq  and  adding  ]SIH,Aq,  also 
by  adding  a  slight  excess  of  NH.|Aq  to  a  rather 
dilute  cold  solution  of  PdCloAq.  The  yellow 
salt  is  produced  by  dissolving  the  red  variety 
in  NH.jAq  and  adding  excess  of  HClAq  ;  also  by 
heating  the  red  salt  to  200°.  Jorgensen  (Gm.-K. 
3,  1242)  regarded  the  red  salt  as  polymeric 
with  the  yellow,  and  gave  it  the  formula 
Pd(NH,.NH,),Cl,.CUPd.  The  salts  may  be  iso- 
meric, one  being  Pd.NHjCl.NHjCl  and  the  other 
Pd.NH,,Cl,.NH,. 

Pallados-diammoniian  hydroxide, 
NjH,Pd.(OH),  (simplest  formula  Pd(OH),.2NH3 
—  di-ammonio-palladium  hydroxide).  This  base 
is  obtained  by  decomposing  the  corresponding 
chloride  with  moist  Ag.fi  in  presence  of  water, 
or  the  sulphate  with  BaOAq ;  the  solution  thus 
obtained  is  yellowish,  odourless,  and  has  a 
strongly  alkaline  taste  and  reaction.  The  base 
js  obtained  as  a  curdy  crystalline  mass  by  eva- 
porating at  the  ordinary  temperature  in  absence 
of  air.  The  solid  rapidly  absorbs  CO2  from  the 
air,  forming  NjH^Pd.COj ;  it  is  decomposed  by 
heating  to  somewhat  above  100°.  The  base  is 
sol.  water  ;  the  solution  decomposes  NH^  salts,  ^ 


and  ppts.  CuO^Hj  and  Ag^O  from  solutions  of 
salts  of  Cu  and  Ag.  The  solution  may  be  boiled 
with  very  slight  change  ;  on  boiling  with  alco- 
hol, Pd  is  ppd.  The  other  salts  of  this  series 
which  have  been  described  are  as  follows : 
M  =  PdN„H„ fcroJuifZe  MBr.„  carbonate  MCO3, 
fluoride  MF,(?),  iodide  Mlj,  jiitrate  MlNOjlj, 
nitrite  M(NOj)j,  sulphate  MSOj,  and  sulphite 
MSO3. 

II.  Ammonium    pallados-diammonium  com- 
pounds :  N.,Hj(NHj).,PdX'2,  or  perhaps 
(NH3.NH3),,Pd.X'2. 

Ammonium  pallados-diammonium  chloride 
Pd(NH,.NHj).,CL ;  (or  Pd(NH3.NH3Cl),=^mZ- 
lado-diamine  chloride  ;  simplest  formula 
PdCl2.4NHj  =  tctrammonio-palladium  dichlor- 
ide).  This  salt  is  obtained  in  large,  colourless, 
monoclinic  prisms,  with  one  molecule  of  water  of 
crystallisation,  by  evaporating  a  solution  of  yel- 
low N.jH^Pd.Clj  with  excess  of  NH,,  or  a  solu- 
tion of  PdCL,  in  considerable  excess  of  Nn.,Aq. 
Heating  the  salt  to  120°,  or  adding  acid  to 
a  solution  of  the  salt,  causes  formation 
of  yellow  N.^H^Pd-Cl^.  Addition  of  PdCl.^  to  a 
solution  of  the  salt  causes  ppn.  of  flesh-red 
Pd(NH2.NHJ.,Cl,.PdCl2  (Kane,  Fehling).  Treat- 
ment of  Pd(NH2-NHj),Clj  with  NH,C1  and  aqita 
regia  is  said  to  produce  Pd(NH2.NHj2Cl2.PdCl^ 
(Croft,  C.  N.  16,  53). 

Ammonium  pallados-diammonium  hydroxide 
Pd(NH2.NHj2(OH),  ;  (or  Pd(NH3.NH,),(0H)2 
= pallado-diamine  hydroxide;  simplest  formula 
Pd(OH)._,.4NH3  =  tctrammonio-palladium  dichlor- 
ide).  Obtained  as  a  crystalline  mass  by  decom- 
posing a  solution  in  water  of  the  sulphate 
Pd(NH,NH^),,S0^.H20,  produced  by  adding  large 
excess  of  NHjAq  to  PdSG^Aq  and  evaporating 
with  BaOAq,  filtering  and  evaporating.  The 
solution  is  odourless  ;  it  is  strongly  alkaline,  and 
ppts.  hydroxides  from  solutions  of  salts  of  Al,  Co, 
Cu,  Fe,  and  Ni,  but  not  from  salts  of  Ag  ;  it 
sets  NH3  free  from  NHjClAq.  The  solution 
absorbs  CO^  from  the  air ;  it  is  decom- 
posed by  boiling  with  organic  matter.  If  this 
base  is  neutralised  exactly  by  acids,  salts  of 
the  base  are  obtained,  e.g.  Pd(NH2.NH,).,C03, 
Pd(NH,,.NH,),S0.„  &c. ;  excess  of  acid,  espe- 
cially of  a  haloid  acid,  causes  decomposition 
into  a  pallados-diammonium  salt  and  a 
salt  of  NH„  e.g.  Pd(NH,.NH,).,(OH)„ -f  4HClAq 
=  PdN2H„.Cl2  4-2NH,ClAq'-r2H2b.  The  other 
salts  of  this  series  which  have  been  described 
are  as  follows:  M  =  Pd(NH2.NHj)., : — bromide 
MBr,,  and  the  double  compound  MBr.-PdBrj, 
carbonate  MCO3,  fluoride  MF„  (?),  iodide  MI.„ 
nitrate  1VI(N03)„  double  nitriteil(^0.,).,.VA{iiO).„ 
silicofluoride  MSiF^  (?),  sulphate  MSO^.HJO, 
sulpliitc  IMSO3. 

The  reactions  of  such  substituted  ammo- 
nias as  NH.IMe,  NH^Et,  and  NH.Ph  on  salts  of 
Pd  produce  compounds  analogous  with  the  am- 
moniacal  bases  described  above,  e.g.  palladox- 
dicthylammo7iium  chloride  N^H^Et.Jd.CL, 
and  pallados-diphenylammonium  chloride 
N.,HjPh2Pd.Cl.„  have  been  described  (Miiller,  A, 
86,  341). 

The  substitution  of  tri-ethylar.tine  and 
tri-ethylphosphine  for  ammonia,  in  the  re- 
actions with  Pd  salts,  produces  compounds  simi- 
lar to  the  N-containing  bases;  e.g.  pallados- 
ditrictJiylphosphonium    chloride  P^F.t|,rd.GL> 
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(Cahonrs  a.  Oal,  C.  R.  70,  807),  &n<l  i).:i}lailos-di- 
tricthi/larsonuuii  chloride  As.Et  Pd.Cl;;  (C.  a.  G., 
C.  R.'ll,  208). 

Palladium,  bromide  of.  Only  one  bromide 
of  Pd  is  known,  and  that  has  not  been  prepared 
free  from  impurities. 

Palladium  niBRoiiiDE  PdBr._,  (Palladous  or 
palladoso-bromidc}.  The  brownish  solid  ob- 
tained by  dissolving  Pd  in  a  mixture  of  HBrAq 
and  HNOjAq,  or  digesting  finely-divided  Pd  with 
13rAq,  and  evaporating,  probably  has  the  compo- 
sition PdBr,,  but  it  has  not  been  obtained  pure. 
Double  compounds  of  PdBr_.  with  bromides 
of  Ba,  Mn,  K,  and  Zn  have  been  prepared,  but 
not  fully  examined,  by  von  Bonsdorff  (P.  10, 
347,  43i);  the  K  salt,  K,PdBr„  crystallises  in 
thick  rhombic  forms  (.Joannis,  C.  II.  9.5,  295). 

Palladium,  chlorides  of.  Two  chlorides  of 
Pd  have  been  isolated,  PdCl  and  PdCL  ;  a  third, 
PdCl,,  is  known  in  combination.  As  none  of 
these  chlorides  has  been  gasified,  the  formuliB 
are  not  necessarily  molecular  (r.  Palladium, 
HALOID  COMPOUNDS  OF;  j'^^O-  Noue  of  the 
clilorides  has  been  formed  by  the  direct  union  of 
Pd  and  CI. 

Palladium  Diciii.oiiic!?  PdCl._,  {Palladous 
or  palladoso-chloridc).  By  dissolving  Pd  in 
HClAq,  CI  being  passed  into  the  liquid  or  a 
little  HNOj  being  present,  evaporating  re- 
peatedly with  HClAq  to  remove  HNO^,  and 
finally  concentrating,  red- brown  prismatic  needles 
of  PdClo.2H.;0  are  obtained  ;  at  a  moderate  tem- 
perature H^O  is  given  off,  and  PdCl,_,  remains  as 
a  black-brown  crystalline  solid  (Kane,  T.  1842. 
275;  Bottger,  P.  lOG,  495).  PdCl,,  is  also  ob- 
tained, partly  as  a  sublimate  and  partly  as  a 
garnet- red  crystalline  residue,  by  heating  Pd.,S  in 
a  stream  of  CI  (Schneider,  P.  141,  519).  PdCl,, 
dissolves  in  water  to  form  a  dark-red  liquid, 
from  which  some  oxycliloride,  Pd,0,,Cl_,  sepa- 
rates on  evaporation.  In  water  containing  HCl, 
PdCL  dissolves  very  readily.  The  solution  is  dark 
brown,  and  on  treatment  with  bases  it  gives  salts 
of  the  form  M'.^PdCl, — chlorpalladites  (v. 
infra)  ;  this  solution  may  be  supposed  to  con- 
tain pallados-chlorhydric  acid  H.,PdClj. 

Double  salts;  chlorpalladites 
rdCl,,.2M'Cl  or  M',PdCl,.    These  salts  are  ob- 
tained by  the  reaction  of  various  oxides  with 
PdCl,  in  dilute  HClAq,  or  by  adding  various 
chlorides  to  cone.  PdCLAq. 

Ammonium-palladium  dichloride  or  Am- 
moninm  chlorpalladita  PdCL.2NH,Cl  or 
(NH,)_.PdClj.  Olive-green  needles  with  a  bronze- 
coloured  lustre  ;  e.  sol.  water,  insol.  cone,  alco- 
hol. When  strongly  heated  gives  residue  of 
finely-divided  Pd.  Obtained  by  adding  NH^Cl  to 
PdCl  Aq  containing  HCl  (Kane,  T.  1842.  275  ; 
Wilm,  B.  13,  1202).  | 

Potassium-palladium  dichloride,  or  Potas-  i 
sium  chlorpalladita  PdC1^.2KCl  or  K.^PdCl.,.  I 
Golden-yellow  needles  formed  by  adding  KClAq 
to  cone.  PdCLAq.  The  crystals  are  quadratic 
prisms  (Joannis,  C.R.  95,  295) ;  they  are  fairly  sol. 
in  cold  water,  and  much  more  sol.  in  hot  water. 
Alcohol  ppts.  the  salt  from  a  hot  cone,  aqueous 
solution.  An  aqueous  solution  boiled  with  alco- 
hol or  SO2  gives  a  pp.  of  Pd  ;  the  dry  salt  is  very 
slowly  decomposed  by  heat  to  KCl  and  Pd,  the 
decomposition  is  slow  even  in  presence  of  oxalic 
acid  (ROss'.er,  Z.  ISOG.  175),  but  rapid  in  a  stream  ^ 


of  H.  The  other  chlorpalladites  which  have 
been  described  are:  PdCL.AlCl.,.10H„O  (Welkow, 
B.  7,  803) ;  BaPdCl^  (von  BonsdorfT,"  P.  19,  347, 
431) ;  BePdCl,.GH  ,0  (W.,  I.e.)  ■  CdPdCl^ ;  CaPdCl, ; 
MgPdCl,;  MnPdCl^;  NiPdCl^ ;  ZnPdCl, ; 
Co.,Cl,.12NH,.2PdCL  (Gibbs,  Am.  S.  [2]  37,  58) ; 
Co,Cl„.10NH.,.21'dCL  (Carstanjen,  Gm.-E.  3, 
1254);  PdCL.Hg,>Cl,..5NH,Cl  (Wilm,!?.  13,  1202). 

Palladium  subchlokide  PdCl  or  Pd.CL. 
Small  quantities  of  tliis  chloride  are  said  to  be 
formed,  as  a  dark  reddish-brown  crystalline  solid, 
when  PdCL  is  heated  to  redness ;  the  chloride 
deliquesces  in  air,  and  always  contains  PdCl.^ 
'  and  Pd  (Kane,  T.  1842.  275). 

Palladium  tetuachlokide  PdCl^  (Palladt- 
or  palladic  chloride).  This  chloride  probably 
exists  in  a  solution  of  Pd  in  aqua  rcgia,  or  of 
PdO._.  in  cone.  HClAq ;  the  compound  has  not 
[  been  isolated.  As  this  solution  yields  salts  of  the 
form  MLl'dCl^  when  treated  with  various  metallic 
chlorides,  it  perhaps  contains  palladichlor - 
hydric  acid  H^PdCL. 

Double  salts;  chlorpalladates 
PdCl,.2M'Cl  or  MLPdCl,.  These  salts  are  formed 
by  adding  metallic  chlorides  to  a  solution  of  I'd 
in  aqua  rcgia,  or  of  PdO.  in  cone.  HClAq,  or  to 
a  solution  of  PdCl^  in  HClAq  into  which  CI  has 
been  passed  ;  some  of  them  are  also  produced  by 
passing  CI  into  a  solution  of  the  corresponding 
chlorpalladite. 

Ammonium-palladium  tetrachloride  or  Am- 
moninm  chlorpalladate  PdCl|.2NH|Cl  or 
(NH,),PdCI^.  A  bright-red  pp.  obtained  by  add- 
ing NH,C1  to  cone.  PdCLAq  saturated  with  CI  or 
treated  with  cone.  HNO,,Aq.  S.G.  2-418  (Topsoe, 
J.  1870.  393).  Reduced  with  ditliculty  ;  treated 
with  NH,Aq,  N  is  evolved  and  PdCl  .2NHj  is 
formed  (H.  Miiller,  A.  8G,  341). 

Potassium-palladium  tetrachloride  or  Potas- 
sium chlorpalladate  PdClj.2KCl  or  K,_,PdCL.  A 
cinnabar-red  powder,  consisting  of  small  regular 
octahedra,  S.G.  2-738 ;  obtained  by  mixing  KClAq 
with  PdCl,Aq  saturated  with  Ci,  or  with  Pd  in 
aqua  regia  ;  also  formed  by  treating  K.PdCl^Aq 
with  CI  (Topsoe,  J.  1870.  393  ;  Croft,  C.  N.  10, 
53).  When  the  aqueous  solution  is  treated  with 
NH,Aq,  N  is  evolved  and  K.^PdClj  is  formed. 

The  other  chlorpalladates  which  have 
been  described  are:  BePdCL.aH.p  (Welkow,  B. 
7,  38);  MgPdCl  .GH.O  (Topsoe,  J.  1870.  393); 
NiPdCl,.GH,,0  (T.,  I.e.) ;  ZnPdCl„.CH,0  (T.,  I.e.). 

Palladium,  cyanides  of;  and  Double  cyan- 
ides ;  V.  vol.  ii.  p.  313. 

Palladium,  fluoride  of,  PdF.,.  This  compound 
is  produced,  according  to  Berzelius,  by  adding 
HFAq  to  cone.  Pd(N03),,Aq  ;  it  is  described  as  a 
Itrown  pp.  scarcely  sol.  water  or  HFAq,  and  as 
forming  double  salts  with  alkali  fluorides. 

Palladium,  haloid  CDmpounds  of.  The 
haloid  compounds  of  Pd  have  not  been  at  all 
fully  investigated.  The  following  table  presents 
the  compositions  of  those  which  have  been 
isolated  :  — 

PdX  PdX,  PdX, 

PdCl  PdF, 

PdCi;  PdCl, 
PdBr^       in  solution  and 
Pdl,,  combination. 
The    compounds    PdX^    form    double  salts 
PdX,,.2MX  =  M,PdX„       and       PdCl,  forms 
PdCi,.2MCl  =  M..PdCl, ;  the  acids  H.PdCl,  and 
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IljPdCl,.  probably  exist  in  solution.  The  chlor- 
palladates  M.^PdCl^  are  not  very  easily  reduced ; 
the  chlorpalladites  MJ'dClj  are  readily  oxidised 
to  chlorpalladates.  None  of  the  haloid  com- 
pounds has  been  gasified  ;  the  formuloe  are  the 
simplest  that  express  the  composition,  but  they 
are  not  necessarily  molecular.  PdBrj  is  formed 
by  digesting  together  finely-powdered  Pd  and  Br 
in  presence  of  water.  PdCL  and  PdCl,  are  easily 
soluble  in  water  ;  PdF„,  PdBr„,  and  Pdl^,  are  in- 
soluble or  but  slightly  soluble  in  water. 

Palladium,  hydride  of.  Pd  absorbs  H  very 
freely.  A  piece  of  Pd  foil  which  has  been 
strongly  heated  in  vacuo  absorbs  G43  times  its 
volume  of  H  at  90°-97°.  When  electrolytically 
ppd.  Pd  is  used  as  the  negative  pole  in  the 
electrolysis  of  water,  it  absorbs  982  vols.  H. 
The  physical  firoperties  of  Pd  charged  with  H 
make  it  very  probable  that  a  definite  compound 
is  formed,  and  that  this  compound  has  the  com- 
position PdjH  (for  details  v.  Hydrogen,  vol.  ii. 
p.  720). 

Palladiam,  hydroxide  of,  v.  Palladium, 
oxides  and  liydrated  oxides  of. 

Palladium,  iodide  of,  Pdl,.  When  KIAq  is 
added  to  PdCl.Aq  or  Pd(NO.j).Aq,  an  almost 
black  pp.  of  PdL.H^O  is  obtained,  which  loses 
ILO  in  vacuo  (Lassaigne,  J.  Chim.  vuid.  11, 
C7).  Pdlj  is  scarcely  sol.  water,  alcohol,  or 
ether,  slightly  sol.  HIAq,  easily  sol.  KIAq,  from 
which  solution  dark-red  deliquescent  crystals  of 
potassium  iodpalladite,  ICPdl,,  separate  on  con- 
centration. As  Pdl.^  is  scarcely  sol.  water,  the 
ppn.  of  this  salt  may  be  used  in  the  quantitative 
estimation  of  I  in  presence  of  CI  and  Br.  Pdlj 
is  decomposed  to  Pd  and  I  at  somewhat  above 
350° ;  the  last  traces  of  I  are  not  removed  by 
heat  alone,  but  by  heating  in  H  (Berzelius). 

Palladium,  oxides  and  hydrated  oxides  of. 
Three  oxides  have  been  isolated,  Pd^.O,  PdO,  and 
PdO , ;  another,  Pd-O^,  intermediate  between 
rao"and  PdO„  seems  to  exist.  PdO  and  PdO  , 
soem  to  form  hydrates,  but  the  exact  composi- 
tion of  these  is  not  settled.  These  oxides  all 
react  with  acids  to  form  salts  corresponding  with 
PdO,  Pd^O  at  the  same  time  forming  Pd,  and 
PdO.j  evolving  0.  It  is,  however,  possible  that 
some  salts  may  be  obtained  corresponding  with 
PdO.^.  All  the  oxides  are  reduced  to  Pd  when 
strongly  heated.  The  examination  of  the  oxides 
of  Pd  is  very  incomplete. 

Palladium  suboxide  Pd.^0.  A  black  powder 
obtained  by  heating  to  low  redness  the  pp. 
formed  by  adding  Na.,CO.|  to  solution  of  a  salt  of 
PdO  (Kane,  T.  1842.  276),  or  by  heating  Pd 
black  in  a  stream  of  air  (Wilm,  B.  15,  2225). 
Decomposed  to  Pd  and  0  by  heating  to  full  red- 
ness ;  reduced  by  H  at  ordinary  temperatures  ; 
reacts  with  acids  to  form  salts  of  PdO  with 
separation  of  Pd. 

Palladium  monoxide  PdO  (Palladous  oxide). 
A  black  powder,  prepared  by  heating  Pd(N03)2, 
or  by  very  gently  heating  a  Pd  salt  with  KXO3 
or  Na.^OOj,  and  washing  the  residue  with  water. 
Ileduced  very  easily  by  H  (Wohler,  A.  174,  160) ; 
gives  Pd  and  0  when  heated  to  full  redness. 
Soluble  in  acids  with  difficulty,  forming  salts  PdX 
(X  =  SO„  2NO3,  CO,,  &c.). 

Hydrated  palladium  monoxide.  The 
dark-brown  pp.  obtained  by  adding  ICCO,  or 
Na_,COj  to  solution  of  a  salt  of  PdO  was  described 


I  by  Berzelius  as  PdO.H,0,  but  it  may  be  a  basic 
carbonate  ;  heated  to  low  redness  this  pp.  gives 
Pd,0. 

Palladium  dioxide  PdO.^  (Palladic  oxide). 
A  black  powder,  obtained  by  ppg.  PdCl^Aq  or 
K.PdCl^Aq  with  excess  of  KOHAq,  washing  and 
boiling  with  water,  and  drying  at  100° ;  also  by 
the  action  of  ozone  on  compounds  of  Pd,  and 
i  by  the  decomposition  of  water  using  Pd  as  the 
positive  pole  (Wohler,  A.  140,  375  ;  Mailfert, 
C.  B.  94,  860, 1186).  At  low  red  heat  gives  PdO 
and  0,  and  at  a  higher  temperature  all  O  is 
given  off.  Treated  with  dilute  HClAq,  gives 
PdCl,Aq  and  CI,  with  cone.  HClAq  probably 
forms  PdClj.  No  corresponding  salts  have  been 
isolated  with  certainty. 

Hydrated  palladium  dioxide.  The 
pp.  obtained  by  adding  excess  of  KOHAq  to 
PdCl.Aq  or  KjPdCl^Aq  is  probably  PdO.,.arH,0, 
but  the  exact  composition  of  this  pp.  is  not 
known. 

PaLLADO -PALLADIC  OXIDE  Pd-Oj  =  4Pd0.Pd0.,. 
According  to  Schneider  (P.  141,  519),  an  oxide 
of  this  composition  is  obtained  by  melting 
K,PdS.,  or  Na^PdS^  with  KNO3  and  KOH,  wash- 
ing with  water,  and  treating  the  residue  with 
aqua  regia.  It  is  described  as  a  dull-brown 
powder,  which  gives  oif  all  its  O  when  heated  to 
redness  in  air,  and  is  reduced  by  H  at  the  ordi- 
nary temperature. 

Palladium,  salts  of.  Compounds  obtained  by 
replacing  hydrogen  of  acids  by  Pd.  All  the 
salts  of  Pd  which  have  been  isolated  with  cer- 
tainty correspond  with  the  oxide  PdO  ;  the  salts 
of  Pd  are  generally  obtained  by  dissolving  Pd 
in  the  various  acids,  with  a  little  HNO.,A(i 
added,  or  in  some  cases  by  double  decomposition 
!  from  PdCl.Aq  or  Pd(NOj).,Aq.  Only  a  very  few 
salts  have  been  examined ;  besides  the  salts  of 
the  haloid  acids,  the  carbonate,  nitrate,  nitrite, 
sulphate,  and  sidphite  have  been  isolated  (v. 
Carbonates  &c.).  PdCl^,  corresponding  with 
PdO^,  probably  exists  in  solution,  and  several 
compounds  of  this  salt — the  chlorpalladates 
— have  been  obtained  {v.  Palladium  tetra- 
chloride, p.  795). 

Palladium,  selenide  of,  PdSe.  A  grey  in- 
fusible solid,  resembling  osm-iridium,  with  which 
it  is  perhaps  isomorphous  (Rossler,  A.  180, 
244)  ;  formed  by  heating  together  Pd  and  Se 
(Berzelius). 

Palladium,  sulphides  of.  Three  sulphides 
are  known,  corresponding  with  the  three  oxides. 
The  highest  sulphide,  PdS_,  reacts  with  sulphides 
of  more  positive  elements  as  a  sulphanhydride, 
forming  sulpho-palladates  M^PdS,. 

Palladium  subsulphide  Pd.,S.  A  grey, 
hard  solid ;  S.G.  7-303  at  15°.  '  Prepared  by 
fusing  together,  for  15-20  minutes  over  a  blow- 
pipe, 100  parts  yelloio  N,H,Pd.Cl,,  (p.  794),  or 
•5  parts  PdS,  with  6  parts  dry  IL.CO.^  or  NaXO^, 
6  parts  S,  and  3  parts  NH,C1 ;  the  fused  mass 
I  is  treated  with  water,  and  the  lustrous  blue- 
violet  crystals  of  K^Pd^Sj,  which  are  mixed  with 
the  Pd.^S,  are  removed  by  agitating  with  water. 
Pd  S  is  very  stable ;  it  is  not  acted  on  by  acids, 
scarcely  by  agua  regia,  melts  at  a  red  heat 
without  change,  loses  S  slowly  when  very 
strongly  heated  (Schneider,  P.  141,  519). 

Palladium  monosulphide  PdS  {Palladous 
sulphide).    Obtained  by  heating  Pd,  or  certain 
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Pd  salts,  with  S ;  also  by  ppg.  a  salt  of  PdO  by 
H^S.  Prepared  in  tlie  dry  way,  PdS  forms  a 
blue-white,  lustrous,  metal-like,  very  hard  solid  ; 
prepared  in  the  wet  way,  it  is  a  black  powder. 
Heated  in  air,  slowly  oxidises  to  a  basic  sulphate ; 
heated  in  CI  forms  PdClj  and  S^Cl,  (Fellenberg, 
P.  50,  65).  A  colloidal  soluble  form  of  PdS 
was  obtained  by  Winssinger  {Bl.  [2]  49,  452)  by 
ppg.  from  an  extremely  dilute  solution  and 
dialysing. 

PALLADinsi  DisuLPHiDB  PdS_,  {Pollaclic 
sulphide).  A  dark-brown  powder,  scarcely  acted 
on  by  HNOjAq :  soluble  ac[ua  rcgia  without 
separation  of  S  (Schneider,  P.  141,  519);  heated 
in  a  stream  of  CO,  forms  PdS  and  then  Pd^S. 
Obtained  by  decomposing  solution  of  a  sulpho- 
palladate  by  dilute  HClAq,  and  washing  the 
pp.:  e.g. 

Na^PdSjAq  -I-  2HClAq  =  2NaClAq  +  PdS.,  +  KB. 
This  sulphide  reacts  as  an  acid  anhydride  with 
the  sulphides  of  several  of  the  more  positive 
metals. 

Sxilphopalladates.  These  salts  belong 
to  two  series,  M-PdS^  and  M.Pd.S^  =  MjPdS^.PdoS 
(Schneider,  P.  i41,  519;  148,625). 

Sodium  sulphopalladata  Na.PdSj  (Sodium- 
palladium  sidphidc).  This  salt  has  not  been 
obtained  pure ;  as  prepared  by  fusing  1  part 
N,H,Pd.Cl,  (p.  794),  or  -5  part  PdS,  with  6  parts 
dry  Na,C03,  and  6  parts  S,  to  full  redness,  and 
washing  the  residue  with  water,  it  forms  reddish- 
brown  needles,  which  dissolve  in  water  to  form 
a  brown  liquid  decomposed  by  HClAq  with  ppn. 
of  PdS,. 

Silver  sidphopalladate  Ag.PdSj.  A  black- 
brown  powder  obtained  by  adding  the  Na  salt  to 
an  alcoholic  solution  of  AgNOj. 

The  members  of  the  other  series  of  sulpho- 
palladates,  MoPd^Sj,  may  be  looked  on  as  double 
compounds  of  M.^PdS.,  and  Pd.,S,  or  as  the  salts 
of  a  hypothetical  sulphopalladio  acid  H,,Pd3S^. 
These  salts  may  perhaps  be  termed  meta-  sul- 
phopalladates. 

Potassium  meta-sulpliopalladate,  K.J'd.^S^ 
or  K,PdS3.Pd.,S.  Formed  by  melting  2  parts 
N^„Pd.Ci,  (p'  794),  or  1  part  PdS,  with  12  parts 
K2CO3  and  12  parts  S,  at  a  red  heat,  and  wash- 
ing the  fused  mass  with  water  (Schneider,  P. 
141,  519).  Six-sided,  blue-violet,  metal-like 
crystals  ;  insol.  water,  treated  with  HClAq,  K  is 
removed  but  no  H.,S  is  evolved,  and  the  crys- 
tals become  steel-grey ;  perhaps  H2Pd.,S4  may 
be  formed,  but  if  so  this  soon  decomposes, 
and  a  sulphide,  said  to  be  Pd^Sj,  remains 
(Schneider,  P.  141,  625).  Another  compound, 
which  may  perhaps  be  K^PdS^  (corresponding 
with  the  hypothetical  acid  Pd(SH)  J  is  formed, 
along  with  Pd,  by  heating  in  H. 

Silver  meta-sidphopalladata  AgjPdjS^  or 
Ag.,PdS3.Pd,S.  A  white-grey,  lustrous,  crystal- 
line pp.  obtained  by  treating  the  K  salt  with  an 
alcoholic  solution  of  AgNO,,. 

Falladium,  sulphocyanides  of,  v.  vol.  ii.p.  350. 

Falladinm,  thio-  salts  of,  v.  Sidphopallad- 
ates  under  Palladium,  sulphides  of,  supra. 

M.  M.  P.  M. 

PALM  OIL.  Extracted  from  the  fruit  of 
Elceis  guineensis.  Soft  orange  mass  containing 
palmitic  and  oleic  acids  and  their  glycerides 
(Pelouze  a.  Boudet,  A.  29,  42;  Guibourt,  J. 
Chim.  Med.  1,  177;  Henry,  J.  Ph.  51,  241). 


From  palm  kernels  an  oil  is  obtained  containing 
the  glycerides  of  oleic,  stearic,  palmitic,  myristic, 
lauric,  decoic,  octoic,  and  hexoic  acids  (Oude- 
mans,  J.  pr.  [2]  2,  393). 

FALMELLIN.  A  substance  resembling 
hasmoglobin,  which  occurs  in  Palmella  cruenta, 
a  red  fungus  (Phipson,  C.  B.  89,316, 1078  ;  C.  N. 
41,  216). 

PALMITIC  ACID  C,„H,,0,.  Mol.  w.  256. 
[60-75°]  (Reissert,  B.  23,  2243).  (271-5°  i.V.  at 
100mm.)(Krafft,  P.  12,  1670;  16,  1721).  (339="- 
356°)  (Carnelley  a.  Williams,  B.  12,  1300).  S.G. 
(liquid)  £2  -853.  S.  (alcohol)  9-2  at  19-5°  (C.  a. 
S.).  H.C.  (solid)  2,371,788  (Louguinine,  A.  Ch. 
[6]  11,  223).  Occurs  as  glyceride  in  a  very  large 
number  of  animal  and  vegetable  fats  and  fixed 
oils  (Chevreul,  Bccherches  sur  Ics  corps  gras ; 
Fremy,^.  36,  44;  Stenhouse,  4.  36,  50  ;  Sthamer 
a.Meyer,  A.  43,  335;  Schwarz,  A.  60,69;  Heintz, 
A.  80,  299  ;  88,  298  ;  92,  291 ;  von  Bock,  J.pr. 
49,  295  ;  Berthelot,  A.  Ch.  [3]  41,  210,  432  ;  47, 
297  ;  Maskelyne,  C.  J.  8,  1).  Its  myricyl  ether 
occurs  in  bees-wax  (Brodie,  A.  71,  150),  and  in 
human  fat  (Heintz),  and  its  cetyl  ether  in  sper- 
maceti (L.  Smith,  A.  42,  241).  Occasionally 
occurs  in  the  free  state,  as  in  palm  oil,  and  in 
Lycopodium  spores  (Langer,  Ar.  Ph.  [3]  27,  625). 

Formation. — 1.  By  saponification  of  palmi- 
tin,  spermaceti,  and  melissin. — 2.  By  heating 
cetyl  alcohol  with  potash-lime  (Dumas  a.  Stas, 
A.  Ch.  [2]  73,  113). -^3.  Together  with  acetic  acid 
by  fusing  oleic  or  elaidic  acid  with  potash  (Var- 
rentrapp,  A.  35,  209). — 4.  By  saponifying  bird- 
lime with  alcoholic  potash  (Divers  a.  Kawakita, 
C.  J.  58,  271). —  5.  By  saponifying  the  wax  of 
Mijrica  cerifcra  (Chittenden  a.  Smith,  Am.  6, 
217). 

Preparation. — 1.  Japanese  wax  (3  pts.)  is 
saponified  with  KOH  (1  pt.)  and  water  (1  pt.), 
the  solution  ppd.  by  HClAq,  and  the  acid  recti- 
fied in  vacuo  (Krafft,  B.  21,  2265).— 2.  The  fatty 
acids  obtained  by  saponifying  fats  are  dissolved 
in  alcohol,  and  fractionally  ppd.  with  an  alco- 
holic solution  of  lead  acetate  or  a  cone,  aqueous 
solution  of  barium  or  magnesium  acetate  (v. 
vol.  i.  p.  56). 

Properties. — Small  hard  crystals  (from  alco- 
hol), insol.  water,  v.  sol.  boiling  alcohol  and 
ether.  Shghtly  decomposed  on  distillation. 
Chlorination,  in  presence  of  SbCl^,  yields  CCl,, 
C.,C1„  and  C,C1„  [224°]  (Hartmann,  B.  24, 1018). 
Oxidation  by  alkaline  KMnOj  yields  oxalic,  suc- 
cinic, adipic,  acetic,  butyric,  hexoic,  oxyvaleric, 
and  dioxypalmitic  acids  (Groger,  M.  8,  486). 
Oxidation  by  nitric  acid  (S.G.  1-36)  yields  suc- 
cinic and  glutaric  acids  (Carette,  C.  B.  102, 
G92).  The  Ba  salt  distilled  with  NaOMe  yields 
pentadecane  (Mai,  B.  22,  2133). 

Salts.— (NH,)HA'„.—KA' :  pearly  scales 
(from  alcohol),  insol.  ether.  Dissolves  in  a  small 
quantity  of  water,  but  a  larger  quantity  ppts. 
KHA'o,  which  crystallises  from  alcohol  in  pearly 
scales'  [100°]  (Schwarz).— NaA' :  lamin®. — 
NaHA'o.  Got  by  adding  hot  water  (1500  pts.)  to 
NaA'.  'insol.  water,  v.  sol.  hot  alcohol.— BaA'.,. 
S.  (alcohol)  -0035  at  20°.  Pearly  crystalline 
powder.— CaA'.,.  S.  (alcohol)  -0103  at  20°.— 
MgA'-,.  [120°]'(H.).— PbA',.  [112°].  Powder.— 
CuA'2  :  greenish-blue  powder. — AgA'  :  amor' 
phous,  si.  sol.  water.    Blackened  by  light. 

Methyl  ether  MeA'.    [28°]  (Berthelot). 
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Ethyl  ether  Etk'.    [21°]  (Heintz). 

Isoamyl  ether  C.H|,A'.  [9^]  (Berthelot) ; 
[13-5=]  (Duffy,  C.  J.  5,  314).  Waxy. 

Octyl  ether  G„B.^A'.  [8-5°].  Formed  from 
the  octyl  alcohol  of  castor  oil. 

Dodccyl  ether  C,^R..,A'.    [41°]  (K.). 

Telradecyl  ether  C,fl.^k'.  [48^]. 

Hexadecyl  ether  C,,R,,A'.    [54°]  (Krafift, 

B.  16,  3023).  Probably  identical  with  the  cetyl 
ether  C|,,H,|A'  [49^],  which  is  the  chief  compo- 
nent of  spermaceti,  from  which  it  is  prepared  by 
crystallisation  from  boiling  alcohol. 

Octadecyl  ether  C,Jij,A'.  [59°]. 

Ceryl  ether  C^H^-A'.  [79°].  The  chief 
constituent  of  poppy  wax  (Hesse,  B.  3,  639). 

Myricyl  ether  CjoH^A'.  [72°].  The  con- 
stituent of  bees-wax  that  is  insoluble  in  alcohol 
(Brodie,  A.  71,159). 

Glyceryl  derivatives  or  Palmitins  v.  \o\. 
ii.  p.  621. 

Phenyl  ether  C^M.A'.  [45°].  (250°atl5 
mm.)  (Kraflt  a.  Burger,  B.  17, 1379). 

p-Tolyl  ether  C,B.:A'.  [47°].  (258°  at  15 
mm.). 

Chloride  C,Ji,,OC\.  [c.  12°].  (192-5°  at 
15  mm.)  (Krafft  a.  Biirger). 

Amide  C^H^.CONH^.  [107°].  Formed  by 
the  action  of  NH.,  on  the  chloride  or  ether,  and 
also  by  heating  tetradeeyl-malonic  amide  (Carlet, 
Bl.  1859,175;  Kralft  a.  Stauffer,  J5.  15,  1730 ; 
Hell  a.  Jordanoff,  B.  24,  990). 

Anilide  C,,tt„.CONHPh.  [90-5°].  (283° 
at  17  mm.).  Made  by  boiling  palmitic  acid  with 
excess  of  aniline  (Hell  a.  Jordanoff,  B.  24,  943). 
yilky  needles  (from  alcohol),  v.  e.  sol.  ether. 

Anhydride  (C,,R,fi}fl.  [64°]  (Villier,  JB. 
9,  1932). 

Nitrite  C,,,H„.CN.  [31°].  (252°  at  109 
mm.).  S.G.  f  -8186  ;  i£f  -776.  Formed  by  dis- 
tilling the  amide  with  (K.  a.  S.),  and  also 
by  heating  eyano-palmitic  acid  (H.  a.  J.).  Six- 
sided  tables.  Eeduced  by  alcohol  and  sodium 
to  hexadecylamine  (Krafift,  B.  22,  811). 

Rc/cj-ences.  —  Di-bromo-palmtic  acid  and 
Hexadecoic  acid. 

PALMITIC  ALDEHYDE  C.A^O.  [58°j. 
(193°  uncor.  at  22  mm.).  Prepared  by  distilling 
a  mixture  of  calcium  palmitate  and  calcium 
formate  (Krafft,  B.  13,  1416  ;  10,  1714).  Plates, 
b1.  sol.  ether.    Combines  with  NaHSO,. 

Palmitic  aldehyde  C,„H3.,0.  [47"].  S.  (al- 
cohol) -64  at  16° ;  12  at  78\  S.  (ether)  16  at 
16°.  Got  by  oxidation  of  cetyl  alcohol  with 
chromic  acid  mixture  (Fridau,  A.  83,  23  ;  Doll- 
fus,  A.  131,  287).  Crystalline. 

PALMITIN  V.  Glycerin. 

PALMITOLIC  ACID  C.^K.^O^.  Mol.  w.  252. 
[42°].  Formed  by  the  action  of  alcoholic  potash 
at  180°  on  di-bromo-palmitic  acid  (Schroder,  A. 
113,  22).  Silky  needles  (from  alcohol),  insol. 
water,  v.  sol.  ether.    Br  forms  Ci^H^jBr.^O^  and 

C,  .H.j^Br^Oj.  Fuming  nitric  acid  oxidises  it  to 
suberic  acid  and  suberic  aldehyde. — BaA'j. — 
AgA' :  amorphous  powder  blackened  by  light. 

i?c/ere»icc.— Bromo-palmitolic  acid. 

PALMITONE  (C„H„).,CO.  Dl-pentadecyl 
ketone.  [83°].  S.G.  -799  ;  ip  -794.  Formed 
by  distilling  calcium  or  barium  palmitate  with 
lime  (Piria,  C.  R.  34,  140  ;  Maskelyne,  C.  J.  8, 
1  ;  Kraift,  B.  15,  1714).  Got  also  by  heating 
palmitic  acid  with  P^O,  at  210°  (Kipping,  C.  J. 


57,  936).  Silvery  plates,  v.  sol.  alcohol  and 
benzene.  Does  not  unite  with  NaHSO,  (Lim- 
pricht,  A.  94,  240).  Bromine  forms  C^iH  DBr.,0 
[55°]  (Herez,  A.  186,  209). 

Oxi);i  (C,,H„).,C:NOH.    [59'-].  Needles. 

PALMITOXYLiC  ACID  C,„H,„0<.  [67-]. 
Formed,  together  with  suberic  acid  and  suberic 
aldehyde  by  the  action  of  fuming  HNO3  on  pal- 
mitolic  acid  (Schroder,  A.  143,  35).  LaminfB 
(from  alcohol),  insol.  water,  v.  sol.  ether. — AgA': 
white  pp.,  turned  violet  by  light. 

PANAQUILONE  C,.„H,,0„.  Occur.s  in  the 
root  of  Panax  quijiquef alius  (Garrigues,  A.  90, 
231).  Amorphous  powder,  v.  sol.  water  and 
alcohol,  insol.  ether.  Has  a  bitter-sweet  taste. 
Its  solution  is  ppd.  by  tannin.  H^SOj  forms  a 
purple  solution  from  which  water  ppts.  panacone 
C,,jH3„0,  (?)  a  crystalline  powder.  HClAq  also 
forms  CO,,  and  panacone  on  heating. 

PANICOLE  C,3H,„0  i.e.  C,.,H„.OMe.  [285°]. 
A  crystalline  substance  in  oil  of  millet  (Kassner, 
Ar.  Ph.  [2]  25,  395  ;  26,  536).  HClAq  at  IGO-" 
forms  MeCl  and  C,.,H,„0  [78°]. 

PAPAIN  V.  Proteids. 

PAPAVERINE  C,oH,,NOj  i.e. 
C(OMe):CH.C.CH:CH.N 

C(OMe):CH.C  C.CH.,.C,H3(OMe).,[l:3:4] 

(Goldschmiedt,  M.  9,  330,  349).  [147°].  S. 
(ether)  -4  at  10°.  Occurs  in  opium  (Merck,  A. 
06, 125;  73,  50;  Anderson,  T.S.  21, Pt.  1 ;  Hesse, 
A.  153,  75  ;  Siippl.  8,  261 ;  Z.  [2]  7,  641). 

Preparation. — 1.  The  aqueous  extract  of 
opium  is  ppd.  with  Na^COj,  the  pp.  dissolved  in 
ether  and  shaken  with  dilute  HOAc.  The  acetic 
acid  solution  is  ppd.  by  NaOH.  The  pp.  digested 
with  oxalic  acid  solution  yields  crystalline  papa- 
verine oxalate.  It  is  better,  however,  to  dis- 
solve the  pp.  in  acetic  acid,  remove  thebaine  by 
tartaric  acid,  ppt.  the  mother-liquor  with  ammo- 
nia, wash  the  pp.  with  alcohol,  and  then  treat 
with  oxalic  acid.  The  oxalate  is  recrystallised 
from  hot  water,  ppd.  by  CaClj,  the  filtrate  ppd. 
by  NH.,  and  the  papaverine  recrystallised  from 
alcohol  (Hesse). — 2.  A  solution  of  the  hydro- 
chlorides of  the  opium  bases  is  ppd.  with  cone. 
NaOAc.  The  pp.,  consisting  of  narcotine  and 
papaverine,  is  dissolved  in  HClAq,  and  diluted 
till  it  contains  only  -25  p.c.  of  narcotine. 
KjFeCy^  is  then  added  and,  after  24  hours,  the 
pp.  of  papaverine  ferricyanide  is  collected  and 
decomposed  by  NaOHAq  (Plugge,  Ar.  Ph.  [3]  25, 
343). 

Properties. — Trimetric  prisms  (from  ether- 
alcohol) ;  (z:6:c  =  -32:l:-42.  Narcotic.  Nearly 
insol.  hot  water,  v.  sol.  hot  alcohol  and  chloro- 
form, m.  sol.  hot  benzene.  Cannot  be  sublimed. 
Inactive  to  light  (Goldschmiedt,  M,  9,  42). 
Cone.  HjSOj  forms  a  colourless  solution,  becom- 
ing dark-violet  on  warming.  On  adding  dilute 
H^SOj,  HCl,  or  HNO.j  to  a  solution  of  papaverine 
in  acetic  acid,  the  sulphate,  hydrochloride,  or 
nitrate  is  ppd.  A  solution  of  papaverine  in  cone. 
HjSOj  gives  a  pp.  of  sulphate  on  adding  water. 
Papaverine  is  a  weak  base ;  its  solutions  do  not 
aifect  litmus.  With  ammonium  selenite  dis- 
solved in  cone.  H,SO,  it  gives  a  bluish  colour 
changing  to  red  (Ferreira  da  Silva,  Bl.  [3]  6, 87 ; 
C.B.  112,  126). 

Reactions. — 1.  Potash-fusion  yields  methyl- 
amine,  C  H3Me(OMe).^[l:3:4],  and protocatechuic 
acid  (Goldschmiedt  AT.  4, 704;  6,969).— 2.  Yields 
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MeCl  on  heating  with  IIClAq.  3.  Aiiueous 
KMnOj  oxidises  it  to  papaveric,  veratiic,  m- 
hemipic,  pyridine  (a)-ti'i-carboxylic,  dimethoxy- 
cinchonic,  dimethoxy-phthalic,  and  oxalic  acids, 
heraipic  iso-imide  NH.„  papaveraldine  and  CO.,. 
Papaveric  acid  {v.  infra)  is  the  main  product 
(Goldschmiedt,  M.  6,  372  ;  8,  510). 

Salts.-B'PICl.  [220^].  S.  2-7  at  18°. 
Large  monoclinic  crystals;  <3.:6:c  =  '83:l: '58; 
0  =  <J2^  20'  (Foullon,  ill.  6,  675).— B'„H„PtCl,  2aq. 
[lOS'^].— B',,H,ZnCl, :  white  dimetric  crystals; 
a:c  =  1:  '84. — B'^H.CljZnl,,:  plates  (from  alcohol). 
-B',,H.,CdCl^.  [i7G].— B'.,H,,Cl.,CdBr,.  [185°] 
(Jahoda,  M.  7,  506).— B'H.Cl.rCdl.,.  [180°].— 
B',,H,,HgCl^ :  triclinic  prisms.— B'HBr.  [214°]. 
Monoclinic  crystals;  a:6:c  = -83:1: -58  ;  0  =  92° 
CO'.— B'HI.  [200°].  Monoclinic,  sometimes 
isomorphous  with  the  hydrochloride,  but  when 
crystallised  from  alcohol  a:6:c  =  1-3:1:2-12 ; 
i3  =  91°. — B'Hl3.  Purple  monoclinic  prisms. — 
B'HI,:  thin  reddish  needles.— B',H,HgI,.— 
B'HNO,, :  monoclinic  tables;  a:6:£= -82:1: -55  ; 
i3  =  94°9'. — B'HjSOj :  monoclinic  prisms; 
a:6:c  =  •83:1:1-38;  =  92°  29'.— B  H  ,Cr,0,.  Flat 
orange  needles. — B'H.^CO,.  S.  '26  at  10°. 
Prisms.— B'C,H,,N,0:.  [179°].  Golden  tables 
(from  alcohol).  —  Succinate  B'.^CjH^O,. 
[171°].— Benzoate  B'C,HA-  [145°].— Sali- 
cylate B'C^H.Oj.  [130°].  —  Meconate 
B'C;H,0,  aq:  prisms,  si.  sol.  alcohol.— Ferro- 
cyanide  B',H,FeCy,  (Plugge,  Ar.  Ph.  [3J  25, 
793). 

Methylo-iodide  B'Mel  4aq.  Melts  at  195° 
when  anhydrous:  55°-60°  when  hydrated.  Insol. 
ether,  sol.  water  and  alcohol.  Moist  Ag^O  forms 
a  caustic  hydroxide,  capable  of  giving  a  car- 
bonate (Claus,  J.  pr.  [2]  38,  496  ;  Goldschmiedt, 
M.  10,  G73).  The  following  compounds  have 
been  prepared  from  the  methylo-iodide  (Stransky, 
M.  9,  751)  :  B'MeOH  xaq.  Melting  at  215°  when 
anhydrous,  B'MeCl  [75°],  B'jMe.PtCl„  3aq, 
B'.,Me2Cr;iO.  [85°],  and  the  picrate  B'MeC.HjNjO,. 
[205°]. 

Ethylo-hromide  B'EtBr4aq.  [140°-145°] 
Goldschmiedt,  M.  6,  GG7)  or  B'EtBraq.  [111°] 
Claus  a.  Hiietlin,  B.  18,  1576).  Trimetric 
needles;  a:6:c  =  ■70:1:  '64.  Boiling KOHAq forms 
the  alkaline  oxide  {B'Et).,0,  si.  sol.  cold  water. 

E  thy  lo-  chloride     B'EtC14aq:  prisms. 
[80°].    Gives  B'.,Et.,PtCl„  SUq  [223°]. 
Ethylo-iodid'e  B'Etl."  [216°]. 
Ethylo-nitrate  B'EtN033aq.  Prisms. 
Ethylo-chromate  B'.,E t,',Cr.,0,.  [78°]. 
Ethylo-picrate  B'EtC,H.,N30,.  [175°]. 
Benzylo-chloride  B'C,H,C17aq.  [165°]. 
KMnOj  oxidises  it  to  veratric  acid,  benzyl- 
papaveraldine,  papaveraldine,  and  hemipic-iso- 
benzyl-imide.    Aqueous  (20  p.c.)  KOH  forms 
(B'C.H,).,0  [165°].-B'..(C-H,).,PtCl„ :  crystalline 
pp.— B-C-H^C^H^NjO,  [185°].  —  B'.,(C,H,),Cr,0,. 
[85°]. 

o-Nitro-bemylo- chloride 
B'C,H,(N02)C1.  Crystallises  with  4aq,  6aq,  and 
9aq  (Seutter,  M.9,  859).— (B'C,H,(NO,)Cl),,PtCl, : 
crystalline  pp.— B'C,H„(N0.JN03  liaq  :  prisms. 
—  (B'C,H,(NO,J)jCr,,0,  :  yellow  prisms.  — 
B'C,H,(N02).G„HiN30, :  yellow  prisma  (from 
alcohol). 

Phenacylo  -  bromide  B'CIIjBzBr  2iaq. 
Efflorescent  pyramids  (Seutter,  M.  9,  1035). 
Forms  the  derivatives  ;  B'CH^zCl  6aq  :  yellow 
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needles.  —  (B'CH£z)  J'tCI^.  —  B'CH  J3zN0, 2aq. 
—  {B'CH,Bz),Cr,0;  and  B'CHjzC,H,N,0, 
[182°].  An  aqueous  solution  of  the  phenacylo- 
bromide  gives  with  dilute  NaOHAq  a  pp. 
B'CH.J^zOH,  whence  boiling  alcohol  produces 
(B'CH,Bz),0  [186°],  crystallising  in  colourless 
needles. 

Tetrahydride  C^.R^NO^.  [201°].  Made 
by  reducing  papaverine  with  tin  and  HCl  (Gold- 
schmiedt, M.  7,  497).  Small  prisms  (from  dilute 
alcohol),  m.  sol.  hot  water,  si.  sol.  ether.— 
B'HC13aq  [290°].  Monoclinic  needles,  with 
very  bitter  taste  ;  causes  albuminuria  when  in- 
jected internally.  —  Salts:  B'.,H.,PtCl,  3aq.— 
B'H.SO,  7aq.  —  B'H.CO,  Gaq.  —  B'.H.Cr  O-  .— 
B'CXNjO,.  [270°].  Yellow  needles,  "v.  si.  sol. 
alcohol. 

Bromo-papaverine  C,.oH.,„BrNO^.  [145°]. 
Got  by  adding  bromine-water  to  a  solution  of 
papaverine  hydrochloride.  Monoclinic  crystals, 
insol.  water,  v.  sol.  alcohol  and  ether. — B'HBr. 

Nitro-papaverine  C,„H.,„N,0,,  aq.  [163°]' 
S.  (ether)  -03  at  12°.  Made  by  boiling  papaverine 
with  dilute  nitric  acid  (S.G.  1-06)  (Hesse,  A. 
Snj^pl.  8,  292).  Pale-yellow  prisms  (from  dilute 
alcohol).  Violently  decomposes  when  quickly 
heated.— Salts  :  B'HCl  liaq.  S.  -35  at  10°.— 
B'„H,PtCl«.— B'HI:  v.  si."  sol.  hot  water.— 
B'HNO^aq.— B'^H.SO^  8aq.— B'H.C.Oi  2aq  :  yel- 
low prisms,  v.  si.  sol.  water. 

Papaveraldine  C..„H,,,N05  i.e.  [4:3:1] 
C,H3(0Me),,.C0.C„H^(0Me),N.  [210°].  Made 
by  oxidation  of  papaverine  with  KMnO,  and 
dilute  H,SOj  (Goldschmiedt,  M.  6,  954  ;  7, 
486).  Yellowish  crystalline  powder  (from 
alcohol),  insol.  water  and  alkalis,  v.  sol.  hot 
HOAc.  H.SOj  gives  a  red  colour,  changing  to 
dark  violet  on  warming.  Potash -fusion  sj)lit3 
it  up  into  veratric  acid  and  dimethoxyisoquinol- 
ine.  Tin  and  HCl  reduce  it  to  papaverine 
tetrahydride.  —  B'HNOj  2aq  :  lemon-yellow 
needles. — B'HCl  a-aq:  yellow  crystals,  decom- 
posed by  water. — B'.,H^PtCl,.  aq  :  orange  prisms. 
B'H.SO^.- B'C.HjNJo,.  [209°]. 

Methylo-iodide  B'Mel  3aq.  [135°]. 

Ethylo-hromide  B'EtBr3aq  [above  270"]. 

Benzylo  -  hydroxide  B'C,H,GH  or  its 
anhydride  (B'C,H-),p  is  a  product  of  the  oxida- 
tion of  papaverine  benzylo-chloride  by  dilute 
(2  p.c.)  KMnO^  at  45°  (Goldschmiedt,  ill.  9, 327). 
It  crystallises  from  boiling  water  or  alcohol  in 
slender  colourless  needles  [154°],  converted  by 
boiling  HClAq  into  papaveraldine. 

Oxiin  C,„H„NO,(NOH).  [245°].  White 
needles,  sol.  hot  benzene. 

Phenyl-hydrazide  C,„H,,,NO^(N,HPh). 
[81°].    Reddish-yellow  nodules  (from  alcohol). 

Papaveroline  C,fiH,,NO^  i.e.  [4:3:1] 
C,H3(0H),,.CH,.a,H,(0H),N.  Fonned  by  boiling 
papaverine  (3  pts.)  with  HIAq  (25  pts.  of  S.G. 
1-96)  and  red  P  for  10  hours  (G. ;  Krauss,  M. 
11,  351).  White  crystalline  powder  (containing 
2  aq),  insol.  water,  m.  sol.  alcohol,  si.  sol.  ether, 
v.  sol.  acids.  Yields  (a)-methyl-isoquinoline  on 
distillation  with  zinc-dust.— Salts  :  B  HCl  : 
white  needles.  —  B',H,SO,  8',aq.  —  B'HI  2aq.  — 
B'jH^Cp,  3aq  :  needles,  m.  sol.  hot  water. 

Papaveric  acid  C,,.H,.,NO,  i.e. 
C,H3(0Me),.C0.C,H,N(C0,H),.  [233°].  Formed 
by  oxidising  papaverine  with   KMnO,  (Gold- 
schmiedt, M.  C,  380;  10,  158,  691).  Minute 
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right-angled  tables  (containing  aq),  si.  sol.  water, 
alcohol,  and  ether,  m.  sol.  dilute  alcohol.  Its 
solutions  are  acid  in  reaction.  Decomposes  on 
fusion  into  CO.^  and pyropapaveric  acid CjsHijNOs 
[230°].  Potash-fusion  forms  protocatechuic  acid. 

Salts.  — K.,A"  2iaq  :  white  leaflets,  v.  e.  sol. 
water.  —  KHA"  a'aq  :  needles.  —  CaA"  li,aq.  — 
BaA".  —  Cu,A"„(0H)3  6aq.  —  Ag,A"2^aq.  — 
AgH.|A"„  aq. — HJV'HCl  2|aq  :  yellow  needles. 

Anhydride.  [170°].  Got  by  boiling  papa- 
veric  acid  with  Ac.,0  (Goldschmiedt,  M.  10,  159). 

Mono-ethyl 'ether  EtHA".  [188°].  Got 
by  boiling  the  anhydride  with  alcohol.  Converted 
by  NH^Aq  into  the  amic  acid. 

Oxtm  C,„H„NOJNOH).  [c.  156^].  Small 
needles  (from  alcohol)  (Goldschmiedt,  M.  10, 
692). 

Phenyl-hydraside  C,„H:,3N0„(N,,HPh). 
[190°].    Yellow  needles  (from  dilute  alcohol). 

Nitro-papaveric  acidC„H„(NO.,)NO,.  [215°]. 
Formed  by  dissolving  papaveric  acid  in  cone. 
HNO3.  Golden  needles  (containing  aq). — Ag_A". 

Pyropapaveric  acid  Ci^H.^NO,.  [230°]. 
Formed  by  fusing  papaveric  acid.  Minute  white 
leaflets.— CaA",  4aq :  groups  of  needles.  — 
IjaA'o4aq. — HA'HClaq:  orange-red  needles. — 
AgA' :  crystalline  pp. 

Oxim  C^H^NA-  [220°].  Needles  (from 
alcohol).  — B'HCl  aq  :  yellow  needles. 

Phenyl-hydrazide  C,5H,3NOj(N,HPh) . 
[223°].    Yellow  prisms.— B'HCl. 

PAPAVEEOSINE.  An  alkaloid  in  dried 
poppy  heads  ot  Pa2Vtver  somniferum  {Deschamps, 
A.  Ch.  [4]  1,  453).  Nacreous  needles  (from 
alcohol).    Coloured  red  by  H.^SO^. 

PAPAYOTIN.  An  amorphous  hygroscopic 
powder  ppd.  by  adding  alcohol  to  an  aqueous 
extract  of  the  juice  of  Carica  papaya  (Peckholt, 
Fh.  [3]  10,  343).  It  has  an  astringent,  slightly 
sweet  taste. 

PAEABANIC  ACID  C,jH.,N,p3  i.e. 

^°<CnH  CO  •  Oxahjl-urea.  Mol.  w.  114.  S. 
4-7  at  8°.  H.C.  212,700.  H.F.  2,200  (Matignon, 
C.  R.  113,  198). 

Formation. — 1.  By  dissolving  uric  acid  (1  pt.) 
in  nitric  acid  (7  pts.  of  S.G.  1-3)  at  70°  and 
evaporating  to  a  syrup,  when  parabanic  acid 
crystallises  out  on  cooling  (Liebig  a.  Wohler,  A. 
2G,  285;  Menschutkin,  A.  172,  74).— 2.  By  oxi- 
dation of  alloxan.— 8.  A  product  of  the  action  of 
HOCl  on  guanine  (Strecker,  A.  118,  15U).— 
4.  From  uric  acid  by  heating  with  MnOj  and 
dilute  H.SO^  (Wheeler,  Bl.  [2]  7,  521)  or  with 
KNO,  and  H,SO^  (Gibbs,  B.  1,  341).— 5.  A  pro- 
duct of  the  action  of  HCl  and  KCIO3  on  uric  acid 
(Laurent  a.  Gerhardt,  A.  Ch.  [3]  24,  175).— 
C.  By  the  action  of  POCI3  on  oxaluric  acid 
NH,.CO.NH.CO.CO,^  at  200°  (Grimaux,  C.  It. 
77,  1548).— 7.  By  the  action  of  PCI,  on  a  mix- 
ture of  oxalic  acid  and  urea  (Ponomareff,  Bl.  [2] 
18,  97).— 8.  By  heating  nitro-pyruvicureide  with 
bromine  and  water  (Grimaux,  C.  B.  79,  1478). — 
9.  By  the  action  of  Br  and  water  on  uric  acid 
(Hardy,  Bl.  [2]  1,  445 ;  Magnier,  Bl.  [2]  22,  50). 

Properties.— Monoclirnc  laminre  (from  water 
or  alcohol);  a:6:c  =  1: -605: -478  ;  /3  =  81°  39'. 
Decomposed  above  200°,  forming  a  white  sub- 
limate. Completely  oxidised  by  KMnO,  and 
H,SO,  to  CO.,  and  NH,.  Not  attacked  by  HNO3 
in  the  cold.    Its  solution  is  not  ppd.  by  Ca  salts, 


but  on  boiling  with  alkalis  it  is  split  up  into 
oxalic  acid  and  ammonia.  In  the  same  way  lead 
salts  and  a  little  NH^  give  a  pp.  of  lead  oxalate 
(Maly,  M.  2,  284). 

Reactions. — 1.  In  aqueous  solution  the  salts 
rapidly  change  to  oxalurates.  —  2.  Zinc  and  HCl 
reduce  it  to  oxalantiu. — 3.  Alcoholic  NHj  at  100° 
forms  oxaluramide. — 4.  Alcoholic  EtI  at  100° 
forms  C,,H,;N03l2  crystallising  from  alcohol  in 
green  prisms,  nearly  insol.  cold  water  (Hlasiwetz, 

A.  103,  200).— 5.  Urea  (1  pt.)  at  130°  forms 
CjH^NjOj,  a  sparingly-soluble  powder  (Grimaux, 
Bl.  [2]  32,  120). 

Salts. — NHjA'.  Crystalline  powder,  got  by 
adding  alcoholic  ammonia  to  a  solution  of  para- 
banic acid  in  absolute  alcohol.  Gives  off  its 
NHj  at  100°.  Warm  water  converts  it  into 
ammonium  oxalurate. — NaA'.— KA'.  Got  by 
using  alcoholic  KOEt. — AgA'.  Crystalline  pp., 
got  by  adding  AgNOa  to  a  solution  of  KA'. — ■ 
Ag.jCjNoO^  aq.  Got  by  ppg.  a  solution  of  para- 
banic acid  with  AgNO^.  Insol.  water,  sol. 
HNO3.— Urea  salt  CON.H^HA'.  Four-sided 
tables,  si.  sol.  cold  water. — P  henyl-hydrazine 
salt  (N2R,Ph)_A' aq.  [170°].  Insol.  alcohol 
and  ether.  Boiling  water  converts  it  into 
NH2.C0.NH.C0.C0.N,,H,Ph  [215°]  (Skinner  a. 
Ruhemann,  C.  J.  53,  550). — Aniline  salt, 
[250°]  (S.  a.  E.). 

Hydrate  C.H.N.Oj aq.  S.  13-5  at  8°. 
Formed  from  uric  acid  (1  pt.)  and  nitric  acid  (3 
pts.  of  S.G.  1-3)  at  60°.  The  mixture  is  kept  at 
35°-55°,  and  flnally  heated  to  70°,  when  the 
hydrate  separates  in  large  crystals  (Tollens  a. 
Wagner,  A.  1G6,  321;  175,227).  Formed  also 
by  the  action  of  POCI3  on  a  mixture  of  urea  and 
oxalic  acid,  heat  not  being  applied  (P.).  At 
150°-160°  it  loses  water  and  changes  to  ordinary 
parabanic  acid. 

Methyl    parabanic    acid  CO<^^g®'^Q. 

Methyl-oxalyl-urea.  Oxalyl-methyl-urca.  [149°]. 

Formation. — 1.  By  heating  nitroso-creatinin 
with  HCl  at  100°  (Dessaignes,  A.  97,  342  ; 
Miircker,  A.  133,  315).— 2.  From  methyl-uric 
acid  and  HNO3  (Hill,  B.  9,  1093  ;  13,  739).— 
3.  By  the  action  of  AgNOj  on  methyl-thiopara- 
banic  acid  (oxalyl-methyl-thio-urea)  (Andreasch, 

B.  14,  1449  ;  M.  2,  279).— 4.  By  oxidation  of 
theobromine  or  caffoline  with  chromic  acid 
mixture  (E.  Fischer,  A.  215,  297  ;  Maly  a. 
Hinteregger,  B.  14,  727  ;  M.  2,  94). 

Properties. — Colourless  trimetric  prisms,  sol. 
hot  water.  Acid  in  reaction.  Not  volatile  with 
steam.  Decomposed  by  alkalis,  even  in  the  cold, 
into  methyl-urea  and  oxalic  acid. 

Salt  .—AgA'.    Needles,  sol.  hot  water. 

Di-methyl-parabanic    acid  CO<^^^g'^Q. 

Cholcstrophane.  [146°].  (276°).    S.  1-87  at  20°. 

Formation. — 1.  The  final  product  of  the 
action  of  chlorine  on  caffeine  in  water  (Roch- 
leder,  A.  73,  123).— 2.  By  boiling  caffeine  with 
nitric  acid  (Stenhouse,  A.  45,  371 ;  46,  229).— 
3.  By  heating  dry  silver  parabanate  with  Mel  at 
100°  (Strecker,  A.  118,  174).— 4.  By  oxidation  of 
caffeine  with  chromic  acid  mixture  (Maly  a. 
Hinteregger,  B.  14,  723).— 5.  By  the  action  of 

AgNO,  on  CS<^^jg^Q  (Andreasch,  M.  2,  283). 

G.  By  the  action  of  dilute  HClAq  on  murexoin 
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(Brunn,  7?.  21,  515).- -7.  By  passing  ozonised 
oxygen  through  water  in  which  caffeine  is  sus- 
pended (Leipen,  M.  10,  184). 

Properties. — Trimetric  prisms  (from  alcohol). 
May  be  sublimed.  Completely  decomposed  by 
alkalis.  Gives  no  pp.  with  lead  acetate  until 
ammonia  is  added,  when  lead  oxalate  is  ppd. 
Pure  HNO3  lias  no  action  (Franchimont,  It.  T.  C. 
6,  217). 

Reactions.  —  1.  Alcoholic  NH3  forms  di- 
methyl -  oxaluramide    [225°]   on   heating.  — 

2.  HClAq  at  200°  splits  it  up  into  oxalic  acid, 
CO.,,  and  methylamine  (Calm,  B.  12,  021).— 

3.  Cold  alcoholic  soda  dccomi^oses  it  into  oxalic 
acid  and  di-methyl-urea  (M.  a.  H.).— 4.  Zinc  and 
dilute  H..SO<  reduce  it  to  di-methyl-glyoxyl-urea 

/NMe.CH.OH  ,  „.     ,  , 

\NMe.CO       '     ci'ystalhne  body,  melting 

below  100°,  decomposed  by  heating  with  baryta 
into  glycollic  acid,  oxalic  acid,  methylamine, 
and  C0_,  (Andreasch,  M.  3,  43G).— 6.  On  warming 
with  water  containing  BaCO^it  yields  di-metliyl- 
oxamide  (Maly  a.  Hinteregger,  ill.  2,  88,  132). 

Phenyl-parabanic  acid  CO<^pj^"^Q.  [208°]. 

Made  fromphenyl-urea  and  ClCO.CO.Et  (Stojen- 
tin,  /.  pr.  [2]  32,  11).  Silky  plates,  v.  sol. 
alcohol,  ether,  and  hot  water. 

Di-phenyl-parabanic    acid  CO<^^pjj'^Q- 

[204°].  Formed  by  boiling  an  alcoholic  solution 
of  diphenyl-guanidine  dicyanide  (dicyanorael- 
aniline)  Cj^H.^N^^  or  (a)-tri-phenyl-guanidine 
dicyanide  with  HClAq  (Hofmann,  Pr.  11,  275  ; 

B.  3,  7G4).  Formed  also  by  warming  thiocarb- 
anilido-thio-oxanilide  with  alcoholic  AgNOj,  and 
by  the  action  of  ClCO.CO.,Et  on  di-phenyl-urea 
(Stojentin).  Needles,  insol.  water,  v.  sol.  alcohol 
and  ether.  Decomposed  by  boiling  KOHAq  into 
oxalic  acid,  aniline,  and  c6_,.  Yields  with  fum- 
ing HNO3  a  di-nitro-di-phenyl-parabanic  acid 
crystallising  in  needles. 

PAEACONIC  ACID  v.  Lactone  of  OxYrYRO- 

TAETAIilC  ACID. 

PARAFFIN.  Solid,  wax-like,  fatty  mixture 
of  hydrocarbons  of  the  C„H_,„  +  2  series,  very  rich 
in  carbon  and  characterised  by  a  very  marked 
indifference  to  most  reagents. 

Analysis. — 

1  2  3  4  6 

C  85-15  84-9  85-31  84-86  85-5 
H     14-85     14-31     14-44      15  02  14-9 

1.  Anderson,  J.  1857,  480  ;  2,  3.  Brodie,  P.ilf. 
[3]  33,  178  ;  4.  Pawlewski,  B.  23,  327  ;  5.  Gill  a. 
Meusel,  C.  S.  J.  6,  466.  Bcilstein  states  (Bn. 
1,139)  that  commercial  paraffin  usually  contains 
1  p.c.  oxygen,  which  can  be  removed  by  heating 
with  Na  in  a  tube.  Lippmann  a.  Hawliczck 
{B.  12,  09),  from  a  sample  of  brown  coal  paraffin 
V.  si.  sol.  alcohol  [37°]  by  heating  with  PCI5, 
formed  C.^„H,„C1.2 ;  hence  give  formula  C.,„Hj.,. 
Bolley  {A.  106,  230),  by  heating  hot  parallin 
with  CI,  formed  C,.H^,jCl,j-C.,.,H.,,Cl|5;  hence  gives 
formula  C^.H,,.  "  Gill  a.  Meusel  {Z.  1869,  65) 
have  formed  from  parallin  by  oxidation  with 
CrO„   cerotic  acid   CjJIj.Oj,  hence  formula 

C, ^.H,,„.    Pawlewski,  by  Raoult's  method,  using  , 
glacial  acetic  acid,  finds  CiH^n-C^jHss.  by  dilute 
benzene  and  p  xylene  C,.,H|„„-C5,H,,2,  and  with 
saturated  solutions  in  benzene  and  u-xylcue  , 
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(CjjH  J^-fC,,!!^,)^.  It  behaves  as  a  colloid  in 
most  other  solvents. 

Melting-point  [45°-65°].  By  the  action  of 
.solvents,  small  quantities  of  fractions  [38°-45°] 
have  also  been  obtained  (Albrecht,  D.  P.  J. 
218,  280).    Ozokerite  paraffin  [64°]. 

Boiling-point.  Above  300°.  In  crude 
petroleum  the  portion  (300°-400°)  solidifies  on 
cooling.  On  fractionating,  Bolley  and  Tuch- 
schmid  found  that  the  portion  [53°]  (300°)  gave 
the  following  fractions  (150°)  [43°] ;  (200°) 
[44-5°]  and  residue  [53-5°]. 

Specific  gravity  varies  from  0-872-0-912  at 
17°  (Albrecht).  Ozokerite  paraffin  [64°].  S.G.  ?2 
0-917.  [38°].  S.G.  =i  0-874  (Beilby,  C.J.  43,  388). 
Paraffins  expand  consideraljly  on  melting. 

Occurrence. — Occurs  native  as  fossil  wax, 
hatchettine,  and  ozokerite.  The  latter  is  the 
most  abundant,  and  is  found  in  Galicia,  Bou- 
mania,  on  the  island  of  Tscheleken  on  the  east 
coast  of  the  Caspian  Sea,  and  on  the  island  of 
Swjatoi  at  Baku.  When  bleached  it  is  called 
cerisine.  According  to  Zawziecki,  ozokerite 
contains  a  crystalline  and  amorphous  paraffin. 
It  is  also  found  in  Etna  lava  to  the  extent  of 
43  p.c.  in  certain  geodes  (Silvestri,  G.  12,  9).  It 
is  obtained  by  the  distillation  of  brown  coal, 
turf,  boghead  coal,  shales,  schists,  and  natural 
bitumens,  wood,  wax,  and  wax  and  lime.  It 
can  also  be  obtained  from  brown  coal  tar. 
Details  of  various  methods  are  given  by  von 
Boyen,  Z.f.  Angcw.  Chcm.  1891.  261).  Paraffin 
is  also  obtained  in  large  quantities  from  Ameri- 
can petroleum,  being  present  in  the  high-boiling 
portions  which  form  a  residue  after  the  ligliting 
oils  have  been  distilled  off.  Other  mineral  oils 
contain  appreciable  quantities  of  solid  parallin, 
e.g.  Rangoon  oil  of  Burma,  6  p.c.  For  the  pre- 
paration of  commercial  paraffin  from  these 
bodies  v.  Thorpe's  Dictionary  op  Applied  Che- 
mistry, and  for  a  theory  for  its  formation  in 
nature  by  the  decomposition  of  animal  matter, 
vide  Zawziecki,  -D.  P.  J.  280,  69,  85,  and  133. 

Properties. — Paraffin,  when  pure,  is  a  solid, 
colourless,  translucent  substance,  perfectly  in- 
odorous and  tasteless,  somewhat  resembling 
spermaceti.  It  readily  melts,  forming  a  colour- 
less oil  ;  burns  from  a  wick  with  a  bright 
flame,  but  docs  not  burn  easily  in  the  mass.  It 
is  insol.  water,  sol.  hot  alcohol,  v.  sol.  ether  and 
oils.  The  solubility  of  paraffin  from  ozokerite 
has  boon  studied  by  Pawlewski  a.  Fillmonowicz 
(B.  21,  2973),  who  show  that  the  liquid  con- 
stituents are  mostly  sol.  glacial  acetic  acid, 
whereas  vaseline,  cerisine,  ozokerite  and  paraffin 
are  almost  insoluble.  Pawlewski  (B.  23,  327) 
also  states  that  ozokerite  paraffin  is  sol.  formic 
acid,  acetic  acid,  benzene,  p-xylene,  and  chloro- 
form. Thorpe  a.  Young  (^4.  165,  1),  by  heating 
paraffin  in  closed  vessels  at  a  high  temperature, 
have  resolved  it  into  a  little  gas  and  hydro- 
carbons of  the  C„H.,„  series  (C^Hm-C,,!!...,),  and 
others  of  the  C„H2„+2  series  (CjH|j-C||H.,,). 
Higher  solid  and  liquid  hydrocarbons  were  also 
obtained.  Long  heating  at  150°  causes  an  in- 
crease of  weight,  attributed  by  Bolley  and  Tuch- 
schmid  to  oxygen  absorption  (Z.  1868.  500 ; 
Jaznnowitch,  B.  8,  768).  Oxidised  products-  can 
also  be  obtained  by  the  action  of  oxidising 
agents.  Champion  (C.  R.  75,  1576)  has  shown 
that  nitrosulphuric  acid  slowly  transforms  it  at 
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90°  into  a  liquid  oil  of  tbe  composition  CijHosNOs 
(called  paraffinic  acid),  from  which  ethereal 
salts  have  been  obtained,  and  at  the  same  time 
yields  a  white  solid  C,,H,,2N0„  sol.  Aq.  Fuming, 
nitric  acid,  according  to  Poucliet,  also  acts  upon 
paraffin  at  110°,  forming  a  true  paraffinic  acid 
C.jHjjjO,  [46  ■]  together  with  other  fatty  acids. 
The  acid  has  a  wax-like  odour,  is  insol.  water, 
but  sol.  alcohol,  ether,  and  benzene,  is  easily 
decomposed  by  heat,  and  forms  deliquescent 
salts  of  the  alkaline  metals,  and  yellow,  cheesy 
plates  with  the  earths  and  magnesia.  It  is 
carbonised  by  sulphuric  acid  (Bl.  23,  111 ;  C.  B. 
79,  320)  and  nitric  acid  converts  it  into  nitro- 
compounds and  suberic  acid.  Champion  has 
also  shown  that  chlorine  is  absorbed  by  paraffin 
in  sunlight,  producing  hydrochloric  acid.  Ac- 
cording to  Gill  a.  Meusel  {Z.  1869.  65),  CrO., 
and  dilute  HNO3  oxidise  paraffin  to  a  mixture  of 
cerotic  C21H54O2,  succinic,  and  other  fatty  acids. 
According  toBeilstcin  a.  Wiogand  {B.  16,  1548), 
ozokerite  contains  a  solid  hydrocarbon  of  the 
define  series.  It  is  formed  by  distilling  the 
ozokerite  in  vacuo,  and,  after  removing  the  first 
portions  of  oily  distillate,  crystallising  the  solid 
portion  from  a  solution  of  alcoholic  benzene. 
It  is  called  lekcne  [79°]  S.G.  0-9392,  and  is  a 
very  stable  compound,  being  unacted  upon  by 
CrOj,  HNO3,  and  KMnO^.  It  is,  however,  com- 
pletely oxidised  by  acid  KMnOj,  and  slowly  forms 
a  bromo-  compound  when  heated  with  Br  and 
HjO  in  a  sealed  tube.  For  methods  of  analysis 
of  paraffin  scale,  and  determination  of  impurities 
therein,  vide  B.  Eedwood,  S.  C.  I.  3,  430  ; 
Joiini.  Soc.  Arts,  1886.  56;  Sutherland,  S.  C.  I. 
6,  123,  271;  and  Stuart  Thomson,  ibid.  10, 
842  et  seq.  S.  E. 

PARAFFIN  HYDROCAEBONS  v.  Hydro- 
carbons. 

PARAFFIN  OIL  v.  Petroleum. 

PARAGLOBIN  v.  Pkoteids. 

PARAH.a;MOGLOBIN  v.  H.ismoglobin. 

PARALBUMIN  v.  Proteids,  Appendix  G. 

PARALDEHYDE  v.  Aldehyde. 

PARANILINE  C,,,H|,N.,.  [192°].  A  base 
found  by  Hofmann  (Pr.  12,  314)  in  the  prepara- 
tion of  crude  aniline  on  a  large  scale.  Long, 
silky  needles  (from  dilute  alcohol).  EtI  yields 
C.jH^EtN.,  and  Ci^H.jEt.N.,.— B".,H.,Cl„aq  :  six- 
sided  plates  (from  cone.  HClAq)  converted  by 
water  into  yellow  needles  of  B"HC1  aq,  si.  sol. 
water.— B"2H2PtCle :  yellow  prisms.— B"HN03. 
-B"H,S04.-B".,H,,S04. 

Benzoyl  derivative  C|,H|3BzN.,.  Needles. 

PARAPEPTONE  v.  Proteids. 

PARELLIC  ACID  C,H,p,?  An  acid  some- 
times obtained  in  the  prej^aration  of  lecanoric 
acid  (Schunck,  ^.  64,  274).  Needles  (containing 
aq),  V.  si.  sol.  cold  water,  sol.  alcohol  and  ether. 
Tastes  bitter.  Eeddens  litmus.— PbA'.^  ?  :  white 
fldcculent  pp. 

PARICINE  V.  Cinchona  bases. 

PARIDIN  C3,H,„0„.  S.  1-5  ;  S.  (alcohol)  2. 
A  neutral  gluooside  extracted  by  alcohol  from 
the  leaves  of  Paris  qvadrifolia  (Walz,  Phariii. 
Cent.  1841.  690;  N.  Jahres.  Pharm.  13,  174; 
Delffs,  ibid.  60, 25).  Formed  also,  together  with 
a  sugar,  by  boiling  paristyphnin  with  dilute 
H.,S04.  Thin  laniinfe  (containing  4aq)  (from 
water)  or  tufts  of  needles  (from  alcohol).  Cone. 
U^jSO.,  turns  it  red.    Boiling  ilClAq  decomposes 


it,  in  alcoholic  solution,  into  a  sugar  and  re- 
sinous p  a  r  i  d  o  1  C^HjuOg. 

PARILLIN  C,:h,,0„  or  C„H,„0„.  [210°]. 
S.  -008  in  the  cold  ;  5  at  100°.  Ppd.  by  adding 
water  to  an  alcoholic  extract  of  sarsaparilla  root 
(Fliickiger,  Ph.  [3]  8,  488).  Plates  or  prisms, 
sol.  hot  alcohol  and  chloroform.  Cone.  H.^SO^ 
gives  a  yellow  solution.  Dilute  HCl  gives  green 
fluorescence  and  splits  it  up  into  a  sugar  and 
parigenin  Cj^H^.p^,  which  is  insol.  boiling 
water. 

PARISTYPHNIN.  An  amorphous  body 
which  accompanies  paridin,  and  may  be  ppd. 
by  tannin.  Boiling  dilute  acids  split  it  up  into 
a  sugar  and  paridin. 

PARPEVOLINE.  Name  given  to  the  hexa- 
hydride  of  di-methyl-ethyl-pyridine,  and  to 
pyridine  bases  isomeric  therewith. 

PARSLEY.  The  volatile  oil  of  parsley  con- 
tains a  terpene  (162°  i.V.),  S.G.  i2  -865  (Gerich- 
ten,  B.  9,  259 ;  Sauer  a.  Griinling,  A.  208,  75). 
The  seeds  contain  apiol  (g.  v.).  Water  extracts 
Apiin  (q.  V.)  from  the  plant.  > 

PARSNEP.  The  volatile  oil  of  parsnep 
seeds  contains  octyl  w-butyrate  (Eenesse,  A. 
1G6,  80). 

PARVOLINE  a,H,3N.  (c.  200°).  A  product 
of  the  putrefaction  of  horse-flesh  (Gautier,  Bl. 
[2]  48,  11).  Oil,  smelling  like  hawthorn  blos- 
som, v.  sol.  alcohol  and  ether.  Eesinifies  in  air. 
Its  jilatinochloride  forms  sparingly- soluble  flesh- 
coloured  crystals. 

Parvoline  C^HiaN.  (c.  220°).  A  product  of 
the  distillation  of  cinchonine  with  potash 
(Oechsner  de  Coninck,  C.  R.  91,  296).— 
B'2H.,PtCls :  brownish-yellow  powder. 

Parvoline  C.H.jN.  (188°).  A  product  of 
the  dry  distillation  of  the  bituminous  shale  of 
Dorsetshire  (Greville  Williams,  C.  J.  7,  97). 

Parvoline  C,,H,3N.  (188°).  S.G.  -986. 
Got  by  distillation  of  coal  (Thenius,  J.  1861. 
502). 

Parvolines  of  known  constitution  v.  Di- 
ethyl-pyridine, Dl-JIETHYL-ETHYL-PYRIDINE, 

Texua-methyl-pyridine,  and  Methyl-prop yl- 

PYRIDINE. 

PASSIVE  STATE  OF  METALS  v.  Passivity 
of  iron,  art.  Iron,  p.  52. 

PATCHOULI.    The  volatile  oil  of  patchouli, 

obtained  from  the  leaves  of  Pogostemon  Pat- 
clwuli,  contains  a  sesquiterpene  (which  yields 
C,jH„4  2HCl  [118°]),  and  a  camphor  C,,B.^fi 
[5o°],  (296°),  S.G.  tl  1-051  (Gal,  C.  B.  68,  406; 
Montgolfier,  C.  B.  84,  88  ;  B.  10,  234  ;  Wallach, 
A.  238,  81).  Patchouli  camphor  crystallises  in 
hexagonal  prisms,  insol.  water,  v.  sol.  alcohol 
and  ether.  It  is  hevorotatory  [a]D=-118°. 
On  distillation  with  ZnCl,,  or  on  heating  with 
HOAc  and  Ac.O,  it  yields  patchoulene  Ci^H^, 
(254°),  S.G.  e  -946;  [a]n=  -42°. 

PATELLARIC  ACID  C,.H,„0,„.  [above  100°]. 
Occurs  in  the  lichen  Patellaria  (or  Parmclia) 
scruposa,  from  which  it  can  be  extracted  by 
ether  (Knop  ;  Weigelt,  Z.  [2]  5,  298).  Crystal- 
line mass,  insol.  water,  v.  sol.  alcohol  and  ether. 
Tastes  bitter.  Decomposed  on  fusion  or  on 
boiling  with  baryta,  with  formation  of  orcin  and 
oxalic  acid.  FeClj  gives  a  purple  colour.  Cold 
baryta-water  forms  a  salt  with  transient  blua 
colour. 

PAVIIN  V.  Feaxin. 
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PAYTINE  C,,H,,N,0.  [156°].  [a]„=-40-5° 
in  a  •45  p.c.  alcoholic  solution.  An  alkaloid 
extracted  by  alcohol  from  a  white  bark  of  an 
As'pidospcr-ma  from  Payta  in  Peru  (Hesse,  A. 
154,  287  ;  106,  259  ;  211,  280 ;  Wulfsberg,  Ph. 
[3]  11,  269;  Arata,  O.  11,  246;  O.  J.  40,  622). 
Prisms  (containing  aq)  si.  sol.  water,  sol.  ether, 
benzene,  chloroform,  and  (unlike  aspidosperm- 
ne)  ligroin.  Tastes  bitter ;  is  not  poison- 
ous. When  heated  with  soda-lime  it  yields 
paytone,  a  non-nitrogenous  substance.  Cone. 
HNO3  forms  a  colourless  solution,  changing 
through  red  to  yellow.  Fed.,  and  cone.  H.^SO, 
give  no  colour.  Chloride  of  gold  gives  a  purple 
pp.  HgClj  gives  a  yellow  amorphous  pp. 
Pleaching  powder  produces,  in  an  acid  solution, 
a  red  colour  changing  through  blue  to  yellow. 

Salts.-B'HGl.  S.  6  at  15°.  Prisms.— 
B'jH.PtClg :  dark-yellow  amorphous  pp. ;  dis- 
solves in  hot  HClAq,  forming  a  red  solution 
changing  to  blue  and  depositing  a  blue  pp. 

Paytamine  C,|H,,N.,0.  An  amorphous  alka- 
loid accompanying  paytine.  Unlike  paytine,  KI 
does  not  ppt.  it  from  neutral  solutions.  Its  salts 
are  amorphous,  and  it  does  not  yield  ^^aytone. 

PECTOLACTIC  ACID  CsH,0„.  An  acid  got  by 
boiling  milk-sugar  with  NaOHAq  and  less  CuO 
than  is  needful  for  complete  oxidation  (Boedeker, 
A.  100,  281).  Brownish  syrup,  drying  up  to  a 
varnish  (containing. 2',aq).  Miscible  with  water 
and  alcohol,  insol.  ether.  Eeduces  ammoniacal 
AgNO.,,  forming  a  mirror.— BaA'' 4 ^aq  :  powder, 
insol.  alcohol. 

PECTOUS  SUBSTANCES.  Unripe  fleshy 
fruits  and  fleshy  roots  (e.g.  pears,  carrots,  and 
turnips)  contain  a  substance  (pectose)  insolu- 
ble in  water,  alcohol,  and  ether,  transformed 
under  the  influence  of  acids  into  pectin,  which 
is  soluble  in  water,  and  is  ppd.  as  a  jelly 
on  adding  alcohol  or  on  boiling  (Vauquelin, 
A.  Ch.  5,  100;  6,  282;  [2]  41,  46;  Braconnot, 
A.  Ch.  [2]  28,  173  ;  30,  96  ;  47,  206 ;  72,  433  ; 
Guibourt,  J.  Chim.  Med.  1,  27  ;  Mulder,  J.  pr. 
16,  277;  16,  246;  Fremy,  A.  Ch.  [3]  24,  9; 
Soubeiran,  J.  Ph.  [3]  11,  417  ;  Poumar^de  a. 
Figuier,  J.  Ph.  [3]  11,  458 ;  12,  81  ;  Chodeff,  A. 
61,  356;  Scheibler,  Z.  [2]  4,  433;  Eeichardt, 
Ar.  Ph.  [3]  10,  116  ;  Giraud,  C.  R.  80,  477 ; 
Stude,  A.  131,  244  ;  Kochleder,  Z.  [2]  4,  381). 

Pectin,  obtained  from  the  juice  of  ripe  pears 
and  apples  by  removing  albuminoids  by  tannin 
and  calcium  by  oxalic  acid,  and  then  ppg.  with 
alcohol,  is,  according  to  Bauer  (J.  jjr.  [2]  30, 
370),  a  mixture  of  carbohydrates.  Different 
analyses  of  pectin  give  C  39-5  to  46  p.c. ; 
H  5-5  p.c. ;  0  48'5-55  p.c.  Pectous  substances 
differ  from  cellulose  in  being  stained  by  methyl- 
ene-blue,  but,  unlike  lignin,  the  colour  is 
destroyed  by  acids  (Mangin,  C.  B.  109,  579). 
By  boiling  with  water  pectin  is  converted 
into  '  parapectin,'  a  solution  of  which,  unlike 
pectin,  gives  a  pp.  with  lead  acetate.  Nitric 
acid  yields  mucic  acid  by  oxidation.  Boiling 
dilute  acids  convert  pectin  into  '  metapectin,' 
which  is  acid  in  reaction  and  gives  a  pp.  with 
BaCl^  (unlike  pectin  and  parapectin).  Boiling 
alkalis  convert  pectin  into  pectic  acid. 

Pectic  acid  C„H,.,0,-,  ?  (Fremy).  C  41-4  to 
44-9  p.c.  ;  H4-71  to  5-4;  0  49-7  to  53-8.  Got 
by  boiling  an  aqueous  extract  of  carrots  with 
Na^COj  and  ppg.  with  HCl.   Produced  also  from 


pectin  in  fruit  by  the  action  of  a  ferment  (pect- 
ase).  Jelly,  drying  up  to  a  horny  mass.  Acid 
in  taste  and  reaction  ;  insol.  cold  water,  alcohol, 
and  ether.  Converted  by  boiling  water,  first 
into  parapectic  acid  and  then  into  metapectic 
acid.    Boihng  dilute  acids  yield  arabic  acid. 

Salts.— Na,C,.,H..„0,,.-PbC,,H„„0,..— 
Ag,,C,,H,„0„  (Chodneff).- Ag,,C,„H.,„0„  (B>emy). 

Arabic  acid,  when  prepared  by  hydrolysis  of 
pectic  acid,  is  called  metapectic  acid,  and  the 
arabinose  got  by  the  action  of  HClAq  upon  it  is 
called  pectinose.  Pectinose  or  arabinose  is 
tetra-oxy-valeric  aldehyde  (q.  v.). 

References. — Arabin  and  Cellulose. 

PELAKGONIC  ACID  v.  Ennoic  acid. 

PELLETIERINE  C„H„NO.  (195°).  S.G. 
2  -988.  V.D.  4-88  (calc.  4-66).  S.  5.  Occurs, 
together  with  methyl-pelletierine,  pseudo-pelle- 
tierine,  and  isopelletierine  in  the  bark  of  the 
pomegranate  (Tauret,  C.  R.  86,  1270;  87,  358; 
88,  710  ;  90,  695  ;  J.  Ph.  [4]  28,  168,  384).  It 
may  be  extracted  from  the  powdered  bark  by 
shaking  with  chloroform  and  milk  of  lime.  If 
the  chloroform  is  decanted  and  shaken  with  a 
dilute  acid,  the  alkaloids  will  be  taken  up  by  the 
acid  solution.  The  acid  solution  is  mixed  with 
KaOH  and  shaken  with  chloroform,  which  ex- 
tracts pelletierine  and  pseudo-pelletierine,  which 
may  be  separated  by  crystallisation  of  their 
sulphates  ;  the  pelletierine  is  finally  distilled  in 
a  current  of  H. 

Properties. — Colourless  liquid,  partially  de- 
composed at  195°,  but  may  be  distilled  in  vacuo. 
M.  sol.  water,  miscible  with  alcohol,  ether, 
and  CPICI3.  The  sulphate  is  kevorotatory ; 
[a]j,  =  —  30°.  Eesinified  by  absorption  of  oxygen. 
Fumes  with  HCl. 

Methyl-pelletierine  C,,H,-NO.  (215°).  S.  4 
at  12'.  Extracted  from  an  acid  solution  of  the 
mixed  bases  by  adding  NaHC03  and  shaking 
with  chloi'oform.  Liquid,  forming  very  deli- 
quescent salts.  V.  sol.  alcohol,  ether,  and 
chloroform.    Its  hydrochloride  is  dextrorotatory 

Pseudopelletierine  CH.sNO.  [46°]  (when 
hydrated).  (246°).  S.  40  at  0°.  S.  (ether)  H 
at  10°.  Crystallises  from  water  in  prisms  (con- 
taining 2  aq),  v.  e.  sol.  water,  alcohol,  and  CHCI3. 
Inactive  as  regards  light.  Powerful  base,  ex- 
pelling NH.,  from  its  salts.  Gives  the  alkaloidal 
reactions.  Like  pelletierine,  it  gives  an  intense 
green  colour  with  H„SO^  and  K,Cr„0,.— B'HCl: 
rhombohedra.  S.  iOO  at  10°.  —  B'.,H.,PtCl,  : 
needles. — B'.,H._,SO^  4aq:  v.  sol.  water. 

Isopelletierine  C„H|,,NO.  An  inactive  liquid, 
resembling  pelletierine  in  other  respects. 

PELOSINE  C„H.,,N03l|aq.  An  alkaloid 
contained  in  the  root  of  "Pareira  brava  or 
Cissampclos  Pareira  (Wiggers,  A.  27,  29  ;  33, 
81;  Bbdeker,  A.  69,  53;  F'liickiger,  N.  J.  P.  31, 
257).  Extracted  by  dilute  H^SO^,  and  ppd.  by 
Na^COa,  and  dissolved  in  ether  or  CS.^.  Amorph- 
ous powder,  almost  insol.  water.  Strongly 
alkaline  in  reaction.  Yields  methylamine,  di- 
methylamine,  and  a  derivative  of  pyrrole  on 
distilling  with  KOH  (Williams,  Chem.  Gaz. 
1858,  321).— B'HCl  aq:  amorphous  hygroscopic 
powder.-  B'.,H.,PtCl„ :  amorphous.  -B'H.CrO^  aq. 
According  to'Eliickiger,  pelosiiie  is  identical  with 
buxine  and  bebeerine. 
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Pellutein  CigH^NOa?  A  yellow  base,  insol. 
ether,  either  formed  from  pelosine  by  atmo- 
spheric oxidation  or  occurriDg  in  Pareira. — 
B'.B.,PtCl„. 

■  PENDECANAPHTHENE  or  Pentadeca- 
naphthene  C.^H.,,.    (247°  cor.)    S.G.  -829. 

Occurs  in  Eussian  petroleum  (Markownikoff, 
J.  R.  15,  339).  Liquid. 

PENNYROYAL.  The  oil  of  pennyroyal  from 
Mentlia  pulcgium  contains  pulegone,  which  may 
be  purified  by  fractional  distillation  in  vacuo 
(Beckmann,  A.  262,  3  ;  cf.  Kane,  A.  32,  286). 

Pulegone  C,oH|,.0.  (131°  at  GO  mm.).  S.G. 
22-932.  [a]o=  +  22-9°.  Somewhat  viscid  oil, 
smelling  like  peppermint.  Darkens  in  colour 
even  in  closed  tubes.  When  reduced  by  Na  it 
gives  40  p.c.  of  menthol.— C,„H„BrO.  [40-5°]. 
[a]D=  -33-8°.  Made  by  passing  HBr  into 
pulegone  dissolved  in  ligroin.  Whetstone-shaped 
crystals,  v.  sol.  alcohol  and  ether.  This  hydro- 
bromide  is  converted  by  hydroxylamine  into  an 
oxim  [38°]  crystallising  in  four-sided  plates, 
which  on  standing  lose  Br  and  then  melt  at 
110°.  This  oxim  also  forms  the  hydrated  oxim 
[1.57°]  {v.  infra)  by  taking  up  water.  The  hydro- 
Ijromide  is  re-converted  into  pulegone  by  treat- 
ment with  AgjO,  while  zinc-dust  reduces  it  to 
pulegone  hydride  (a  =  — 17"4°),  which  yields  an 
oxim  [83°],  and  can  be  converted,  by  the  action 
of  Na  on  its  ethereal  solution,  into  Isevorotatory 
menthol  [a]i,=  —  21-3°,  giving  a  benzoyl  deriva- 
tive [54°J. 

Hydrated  oxim  C,„H,,0(NOH).  [157°]. 
Hd=  —  83-4°  in  alcoholic  solution.  Formed  by 
the  action  of  hydroxylamine  on  pulegone.  Long 
matted  needles,  si.  sol.  ether,  cold  alcohol,  and 
benzene.  Yields anacetyl derivativeC|„H,8AcN0., 
[149°]  and  a  benzoyl  derivative  [138°].— B'HCL 
[118°].  [a]o=-32-4°.  Trimetric  crystals; 
a:b:c  =  •605:1:1-048.- B'HBr.  [111°]. 

Pulegonamine  C|„H|j,NO.  Made  by  reducing 
the  foregoing  oxim  with  HI  and  P.  Ambor- 
coloured  liquid,  si.  sol.  water,  v.  sol.  alcohol  and 
ether.  Tastes  bitter.  Boiling  Mel  forms 
C|„H,sMeNO.  Phenyl  thiocarbimide  forms 
PhNH.CS.N(C,„H,„0)  [198°].  Yields  a  benzoyl 
derivative  C,„H„BzNO  [101°],-(O,„H,gNO)HCl. 
[117°].   Long  needles,  v.  sol.  v/ater. 

PENTADECANE  C,JI^.,.  [10°].  (270°). 
(136°  at  10  mm.).  S.G.  if  -772;  f  -769  ;  ^ 
•713.  Made  by  reduction  of  C,3H„.CC1,.CH.,  or 
of  pentadecoic  acid  with  HI  and  P  (Krafft,  B. 
15,  1700).  A  pentadecane  (114°  at  15  mm.)  is 
got  by  distilling  barium  palmitate  with  NaOMe 
(Mai,  B.  22,  2134). 

Pentadecane  Ci^H,,.  (260°).  S.G.  ^  -825, 
Occurs  in  American  petroleum.  It  yields  decane 
when  passed  through  red-hot  tubes  (Pelouzc  a. 
Cahours  ;  Vohl,  J.  1805,  841). 

PENTADECENOIC  ACID  Ci^H.^O,  ?  Di. 
arfienylvaleric  acid.  (300°-306°).  A  product  of 
the  action  of  CO  at  160°  on  a  mixture  of  sodium 
isovalerate  and  NaOC^H,,  (Geuther  a.  FrohUch, 

A.  202,  304).  Liquid. 
PENTADECENYL    ALCOHOL?  C,;,H3„0? 

[73°].  The  portion  of  the  wax  of  Ficus  gum- 
miflua  that  is  readily  soluble  in  ether  (Kessel, 

B.  11,  2114).    Nodules  (from  ether). 
PENTADECINENE  C.^H,,.  (230°-240°).  Got 

by  heating  the  acetyl  derivative  of  di-oxy -penta- 


decane (triamylene  acetate)  with  potash  (Bauer, 
137, 249).  Thick  liquid.  Unites  with  bromine. 
PENTADECOIC  ACID  C.jHjoOj.  [02°]. 
Formed  by  oxidation  of  cocceryl  alcohol 
C3,|Hsi,(0H),  or  of  cocceric  acid  with 
CrO.)  and  acetic  acid ;  the  yield  is  about  40  p  c. 
(Liebermann  a.  Bergham,  B.  20,  964).  Crystal- 
line solid.  V.  sol.  alcohol,  ether,  acetic  acid, 
and  benzene,  less  readily  in  ligroin. — A'^Ca  and 
A',Ba :  granular  pps. 

'Methyl  ether  A'Me:  [68°];  crystalline 
solid. 

Pentadecoic  acid  Ci^H.^O.,.  [51°].  (257°  at 
100  mm.).  Made  by  oxidation  of  methyl  penta- 
decyl  ketone  with  chromic  acid  mixture  (Kratft, 

B.  12,  1671 ;  19,  2983).  Pearly  scales.— BaA'^. 
-AgA'. 

Pentadecoic  acid  Ci^HjnO.,.  [70°].  Occurs, 
together  with  mannite,  in  the  fungus  Agaricus 
integer  (Thorner,  B.  12,  1636).  Small  needles, 
V.  e.  sol.  ether  and  boiling  alcohol,  insol.  water. 

Isomerides  v.  Cetic  acid  and  Lactaric  acid. 

PENTADECONENE  Ci^H.^.  (220°).  Made 
from  CisHjgBr,  and  alcoholic  potash  (Bauer,  A. 
147,  255). 

Pentadeeonene  (235°-245°).  Made  from 
santonic  acid  and  HI  (Cannizzaro  a.  Amato,  B.  7, 
1104). 

DI-PENTADECYL.CAEBINOL 

(C,5H3,),,CH(OH).  [85°].  Made  by  reducing 
palmitone  in  boiling  alcohol  by  adding  sodium 
(Kipping,  C.  J.  57,  987).  Silky  needles  or  plates 
(from  alcohol),  sol.  ether,  insol.  water.  With 
boiling  Acp  it  yields  (C,5H„),CH.0Ac  [49°],  a 
granular  powder,  v.  sol.  ether. 

DI-PENTADECYL  KETONE  v.  Palmitone. 

M-PENTANE  GH,2  i.e. 
CH3.CH.,.CH,.CH2.CH3.  Mol.  w.  72.  (37°).  S.G. 
I'l?  -6282  (Schiff) ;  if  -6337  ;  H  -6250  (Perkin) ; 

1-3607  at  6-5°;  jUo=:  1-3649;  Mh=  1-3769 
(Gladstone,  0.  J.  59,  290).  M.M.  5-638  at  17-2°. 
Occurs  in  American  and  in  Galician  petroleum, 
in  coal-tar  oil,  and  in  resin  oil  (Greville  Williams, 

C.  J.  15,  130 ;  Schorlemmer,  G.  J.  25,  1085  ; 
Pr.  15,  131;  Lachovitch,  A.  220,  190;  Benard, 
A.  Ch.  [6]  1,  225).  Oil.  Yields  on  chlorination 
two  amyl  chlorides  (106°)  and  (104°),  and  finally 
C,H„C1^  (230°-240°)  (Bauer,  C.  B.  51,  572; 
Schorlemmer  ;  Lachovitch).  CrO.,Cl,  followed 
by  water,  yields  CH,,Cl.CO.a,H,  (Etard).  _  At  a 
red  heat  it  is  decomposed  with  formation  of 
ethylene,  propylene,  and  butinene  (Norton  a. 
Andrews,  Am.  8,  1). 

Isopentane  (CH3)2CH.CH.,.CH3.  Tri-methyl- 
ethane.  Y.D.  2-50  (calc.  2-48).  (30°).  S.G.  if 
•6248  ;  II  -6159  (Perkin) ;  ^6132  (SchiU,  A. 
220,  87)  ;  i^l  -6375  (Just,  A.  220,  153).  S.V. 
117-2  (Schiff).  M.M.  5-750  at  16-4°.  Occurs  in 
American  and  in  Galician  petroleum  (Warren,  Z. 
1865,  668  ;  Lachovitch).  Formed  by  the  action 
of  water  on  zinc  isoamyl,  or  by  heating  isoamyl 
iodide  with  zinc  and  water  at  140°  (Frankland, 
A.  74,  47).  It  is  also  a  product  of  the  action  of 
ZnClj  on  hot  isoamyl  alcohol,  and  of  zinc  on 
dry  isoamyl  iodide. 

The  same  pentane  can  be  obtained  from 
active  amyl  iodide  by  treatment,  in  alcoholic 
solution,  with  zinc  and  HCl  in  the  cold  (Just). 
Oil  with  characteristic  odour,  unlike  '  benzoline.' 
Not  attacked  by  Br  or  HNO3.    Chlorine  yields 
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an  amyl  chloride  (100°).  Isopentane  (1  c.c.)  is 
oxidised  by  K,Cr,0,  (4  g.)  and  CrOj  (20  g.)  in 
water  (2000  c.c.)  in  five  weeks  at  15°-20'  to  iso- 
valeric acid  (Berthelot,  C.  B.  79,  143.5). 

Pentane  C(CH3) ,.  Tctra-mctlujl-methanc. 
[c. -20=].  (9-5°).  H.F.p.  47,8.30.  H.F.v.  44,950 
(Tliomsen,  Th.).  Formed  by  the  action  of  ZnMe., 
on  tert-hutyl  iodide  (Lwow,  Z.  [2]  6,  520;  l', 
257  ;  Naumann,  B.  7,  173).  Appears  also  to  be 
formed  from  CH,.CCL.CH,  and  ZnMe,  (L.).  Oil 
or  gas. 

References. — Di-bromo-,Di-chlobo-,  andloDO- 

PENTANE. 

PENTANE  CARBOXYLIC  ACID  v.  Hexoic 

ACID. 

Pentane  dicarboxylic  acid  v.  Butyl-maIjOnic, 

E'L'HYL-GIiUTAKIC,  Dl-ETUYL  .MALONIC,  Dl-METIIYL- 
OLUTAKIC,  PiMELIO,  and  PrOP YL-SUCCINIC  ACIDS. 

9i-Pentane  tricarboxylic  acid 

CPr(CO,H),,.CH,.CO,H.  [148°].  Got  by  saponi- 
fying its  ether  with  alcoholic  potash.  Slender 
needles,  v.  sol.  water,  alcohol,  and  ether.  Splits 
up  at  175°  into  CO.,  and  propyl-succinic  acid. 

Ethyl  ether'  Et,A"'.  (280°).  S.G.  ^ 
1-052.  Made  from  ethane  tricarboxylic  ether 
CO.,Et.CH...CH(CO..Et).„  NaOEt,and  PrI  (Waltz, 

B.  'lo,  008;  A.  214,  58).  Oil,  miscible  with 
alcohol  and  ether. 

Moiio-nitrile  of  the  diethyl  ether 
CPr(CN)(CO,Et).CH,,.CO,Et.    (205°  at  45  mm.). 
Formed  from  sodium  cyano-succinic  ether  and 
ii-propyl  iodide  (Barthe,  Bl.  [3]  1,  305  ;  C.  B. 
108,  297).  Oil. 

Pentane  tri  carboxylic  acid.   Ethyl  ether 

C,  H,.CH(CO,Et).CMe(CO,Et),.  Meth.ylbutenyl 
tricarboxylic  etJier.  (281-5°  cor.).  S.G.  ^j"  1-0575  ; 
juu  1-4347  at  20°.  Formed  by  the  action  of  Na 
on  a  mixture  of  a-bromo-butyric  ether  and 
sodium  methyl-malonic  ether  (Bischoff,  B.  22, 
1817,  3180  ;  23,  047).  Apparently  the  same  acid 
((281-8=  cor.),  S.G.  f  1-0523  ;  fi„  =  1-4340  at  20°) 
is  got  from  sodium  butane  tricarboxylic  ether 
and  Mel.  Both  acids  yield,  on  saponification  by 
H,,SOj,  two  methyl-ethyl-succinic  acids  [88"J 
and  [108°]. 

Pentane  tri-carboxylic  acid.  Ethyl  ether 
C,H,.C(CO.,Et)...CHMe.CO,,Et.  (272  8°  cor.).  S.G. 

1-0G09.'  1-4374  at  20°.  Formed  by  the 
action  of  Na  on  a  mixture  of  a-bronio-proiiionic 
ether  and  sodium  ethyl-malonic  ether  (Bischoff 
a.  Mintz,  B.  23,  048).  The  same,  or  an  isomeric 
ether  (282-8°  cor.),  S.G.  -£  1-0G07  ;  a^d  =  1-4373  at 
20°)  is  got  from  sodium  propane  tricarboxylic 
ether  and  EtI.  Both  acids  yield,  on  saponification 
with  H.,SOj,  mcthyl-ethyl-succinic  acid  [1G8°] ; 
the  acid  prepared  by  the  second  method  yields 
also  the  isomeric  acid  [88°]. 

Pentane  tri-carboxylic  acid 

CH,(CO,H).CH,.CH(CO.,H).CH,,.CH,.CO,,H. 
[107°].    Formed  from  pentane  tetra-carboxylic 
ether  by  saponifying  with  alcoholic  potash,  and 
boiling  the  product  with  cone.  HClAq  (Emery, 

B.  24,  284).  Mass  of  needles. — Ag^A'"  :  white  pp. 
Pentane  tri  carboxylic  acid 

C,  H,.CH(CO,,H).CH(CO,H).CH,.CO,H.  [148°]. 
Made  by  the  action  of  fumaric  ether  on  sodium 
ethyl-malonic  ether,  the  product  being  saponified 
(Auwers,  B.  24,  310).   V.  sol.  water  and  alcohol. 

Isopentane  tri  carboxylic  acid 
(CH,),CH.C(CO.JI),,CH,.CO,H.     [145°]  (Iljelt, 
B.  10,  2022).    Formed  from  its  ether,  which  is 


made  from  ethane  tricarboxjdic  ether,  NaOEt 
and  PrI  (Waltz,  A.  214,  00).  Yields  isopropyl 
succinic  acid  on  fusion. 

Ethyl  et]ierm,K"'.  (270°-290°). 

Isopentane  tri  carboxylic  acid 
(CH3),CH.CH(C0,H).CH(C0,H),.  Carbopimelie 
acid.  [1G0°].  Got  from  its  eihcr  by  cold  al- 
coholic potash.  Monoclinic  (?)  crystals  (from 
water),  v.  sol.  water,  alcohol,  and  ether.  De- 
composes on  fusion  into  CO,  and  isopropyl- 
succinic  (pimelic)  acid.—  BajA'"., :  sticky  pp.  • 

Ethyl  ether  Et,A"'.  (277"°).  Made  from 
a-bromo-isovaleric  ether  and  sodium-malonic 
ether  (W.  Koser,  A.  220,  274).  Liquid,  with 
bitter  taste. 

Isopentane  tricarboxylic  acid.  Etliyl 
ether  CMe.,(C0.-Et).CMe(C0.,Et).,.  (284-3° cor.). 
S.G.  1-0524.  fi„  =  1-4333  at  20°.  Made  from 
sodium  methyl-malonic  ether  and  a-bromo-iso- 
butyric  ether  (Bischoff  a.  Mintz,  B.  23,  049). 
Yields,  on  saponification  by  H  .SO^,  tri-methyl- 
succinic  acid  [105°]  and  a  small  quantity  of  a 
substance  melting  between  108°  and  122°.  The 
same,  or  an  isomeric  ether  ((277-8°  cor.),  S.G.  -j" 
1-0575,  ;u„  =  1-4341  at  20°)  is  got  from  sodium 
isobutane  tricarboxylic  ether  and  Mel.  It  yields, 
on  saponification,  tri-methyl-succinic  acid  [105°] 
and  ?t-di-mcthyl-succinic  acid  [140°]. 

Pentane  tetracarboxylic  acid 
(CO,H),,CH.CH,.CH„.CH,.CH(CO,H),.  Oil;  split 
up    by   heat    into   CO.,    and  w-pimelic  acid 
CO..H.CH„.CH.,.CH.,.CH.,."CH,,.CO,,H. 

'Ethy'l  ether 'Et,A'\  "(2G6°  at  100  mm.). 
Got  from  sodium  malonic  ether  and  trimethylene 
bromide  (Perkin,  jun.,  C.  J.  51,  241;  B.  18, 
3248).  Disodium  salt CH._,(CH,.CNa(CO.,Et).,).,. 
Amorphous  powder  ;  converted  by  bromine  into 
pentametliylene  tetracarboxylic  ether. 

Pentane  tetra  carboxylic  acid 
CH,(CMe(CO,H),).,.  [104°].  Got  by  boiling  its 
ether  with  alcoholic  potash  (Dressel,  A.  250, 
183).  Crystalline  mass,  v.  sol.  water,  m.  sol. 
ether.  Converted  by  heating,  by  itself  or  in 
aqueous  solution,  into  CH.,(CHMe'.CO.,H).,  [90°i: 

Ethyl  ctherM.A'-.  (191°  at  12 mm.).  Made 
by  the  action  of  Mel  on  a  solution  of  di-sodium 
propane  tetra-carboxylic  ether  in  alcohol.  Oil. 

Pentane  tetra-carboxylic  acid.  Ethyl 
ether  C(CO.,Et).,(CH...CH„.CO.,Et).,.  (215°  at 
13  mm.).  S.G. -j"  1-1084.  A  by-product  in  the 
action  of  NaOEt  on  a  mixture  of  /3-bromo-pro- 
pionic  ether  with  malonic  ether  (Emery,  B.  24, 
283).    Colourless  oil. 

PENTANE  PHOSPHONIC  ACID  v.  Isoamyl 

PnOSPIIIXIC  ACID. 

PENTANE  SULPHONIC  ACID  C,H,,.SO.,H. 

Formed  by  the  action  of  nitric  acid  on  isoamyl 
mercaptan,  disulphide,  or  sulphocyanide  (Ge- 
rathewohl,  J.  pr.  34,  447  ;  Henry,  jun.,  A.  Ch. 
[3]  25,  24G  ;  Mcdlock,  A.  09,  225).  Deliquescent 
crystalline  mass.  Chlorine  acting  on  it  in  sun- 
light forms  GH,„C1.S0,H  (Spring  a.  Winssinger, 
Bl.  [2]  41,  301).  ICl,  at  130°  forms  the  same 
body,  together  with  tri-  and  tetra-  chloro-pent- 
anes  and  C,H„C1.,(S0.,H). 

Salts.— ]5aA',,  (dried  at  100°).  Gyrates  on 
water.— PbA'.,.raq  :  colourless  lamina'.  — CuA'.,.— 
AgA':  plates"  Double  salts  with  ehloro- 
pentane  sulphonates  ]5aA'(C5H,„ClS03)  aq. 
-Ba.,A'.,(C.H,„ClS0.,).,Cl.,2aq. 

CViZortrfc  C,H„S0.,C1.  Liquid. 
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Pentane  disulphonic  acid  CEL(SO.|H).,. 
Formed  from  CCl^j.SO^H  and  ZnEt.,  in  ether 
(Use,  A.  147,  145).  Syrup.— K,A"  2aq  :  needles 
(from  alcohol). — BaA"2aq.  S.  14  in  the  cold, 
c.  30  at  100°.— PbA".— ZnA"  4aq  :  plates. 

PENTA-THIONIC  ACIDS.  Thionic  acids 
under  Sdlphdr,  oxyacids  of,  vol.  iv. 

M-PENTATKIACONTANE  C.^.'S,^.  [75°]. 
(331°  at  15  mm.).  S.G.  ''f  -7816;  f -177  ;  "-'f 
•766.  Formed  by  reduction  of  the  dichloride  of 
stearone  with  H  and  P  (Krafft,  B.  15,  1715). 

PENTENE  V.  Amylene.  Tlie  name  pentene 
is  also  given  sometimes  to  pentamethenyl  tri- 
hydride. 

Dipentene  v.  TEErENEs. 

PENTENOIC  ACID  G.HgO.,  i.e. 
CHEt:CH.CO.,H.  Propylidcnc-accticacid.  (196"). 
S.G.  5^  -OSS.  Made  by  heating  propionic  alde- 
hyde with  malonic  acid,  and  HOAc  at  100° 
(Komnenos,  A.  218,  106  ;  Zincke  a.  Kiister,  B. 
22,494).  Oil.— BaA',:  plates  [270°].— CaA',aq  : 
nodules,  v.  sol.  water  and  alcohol.—  CuA'., :  green 
pp.  [91°].  Yields  Cu.O  at  175°.— AgA'':  bulky 
pp.  The  same  acid  (S.G.  '983)  appears  to  be 
got  by  adding  sodium-amalgam  to  an  alkaline 
solution  of  CGL:CC1.CC1:GC1.C0,H  derived  from 
pyrocatechin  or  o-amido-phenol.  It  combines 
with  bromine. 

Pentenoic  acid  Cl[e,:CH.CO  H.  Dimethyl- 
acrylic  acid.    [70°].  (195). 

Formation. — 1.  From  CH.,Pr.CO.,ri  by  oxidis- 
ing to  CMe,(OH).GH.,.CO,H  and  heating  the  pro- 
duct with  dilute  H..S'Oj  (Neubauer,  A.  106,  62 ; 
W.  von  Miller,  J..  20'0, 261).— 2.  From-di-methyl- 
allyl-carbinol  by  oxidising  to  ^-oxy-valeric  acid 
and  distilling  this  acid  with  dilute  H„SO,,  or  treat- 
ing its  ether  with  PCI3  (Semljanitzin  a.  Saytzeff, 
A.  197,  72;  Ustinoff,  J.  pr.  [2]  34,478;  Bl.  [2] 
45,  255). — 3.  A  product  of  the  action  of  alcoholic 
NaOEt  on  o-bromo-isovaleric  ether  (Duvillier, 
C.  B.  88,  913,  1209  ;  112,  1012 ;  A.  Ch.  [5]  19, 
428).— 4.  The  chief  product  of  the  action  of 
iodoform  on  sodium  isobutylate  (Gorboff,  J.pr. 
[2]  41,  228). 

Properties.— MonocWma  prisms;  a:h:c  = 
1-53:1: -71;  0  =  74°  13'.  SI.  sol.  water,  v.  sol. 
alcohol  and  ether.  Bromine  eombhies,  forming 
CjHsBr.Oj  [108°].  Gon verted  into  isobutylene 
and  CO2  by  heating  for  30  hours  at  220°. 

Salts. — NaA'.— BaA'.^2aq:  groups  of  needles. 
• — CaA',. —  CaA'„4aq.  —  ZnA'.^  4aq. — CuA'^  2aq.— 
PbA',  aq.— AgA''. 

Isomerides. — Allyl-acetic,  Angelic,  Tetea- 

METHYLENE  CAEBOXYLIC,  and  TiGLIC  ACID. 

PENTENYL  ALCOHOL  G,H,„0  i.e. 
CH,:CH.GHEt.OH.  Vinyl-cthyl-carbinol.  (114°). 
S.G.  %  -856;  -840.  Formed  from  acrolein 
by  successive  treatment  with  ZnEt.,  and  water 
(Wagner,  J.  R.  16,319;  B.  21,3349';  Bl.  [2]  42, 
330).  Pungent  liquid.  Yields  on  oxidation  by 
KMnO,  propionic  and  formic  acids,  CO^,  and 
tri-oxy-pentane. 

Acetyl  derivative  C^Hg.OAc.  (132°)  at 
748  mm.    S.G.    ^ 'dlS ;       -893.  Liquid. 

Pentenyl  alcohol  CH,:GH.GH,,.CHMe.OH. 
Methyl-aUyl-carbinol.  (116°).  Formed  by  the 
action  of  zinc  on  a  mixture  of  allyl  iodide  and 
acetic  aldehyde  (Wagner,  B.  21,  3350).  Yields 
on  oxidation  a  tri-oxy-pentane,  formic  and 
acetic  acids,  and  acetic  aldehyde. 


Pentenyl  alcohol  CjH|„0.  Valerylcne  hy- 
drate. (115°-120°).  Got  by  treating  its  acetyl 
derivative  with  solid  KOH. 

Acetyl  derivative  G,H,,OAc.  (135°).  A 
product  of  the  action  of  AgOAc  on  C5H||,Gl2  ob- 
tained by  combination  of  valerylene  with  HCl 
(Reboul,  Z.  1867, 174). 

Pentenyl  alcohol  CH3.CH:CH.GMeH.0H. 
Methyl-propeyiyl-carbinol.  (118°).  Formed  by 
the  action  of  water  on  the  corresponding  pentenyl 
chloride,  which  is  a  product  of  chlorination  of 
CHMe:CHEt  (Kondakolf,  B.  24,  931). 

Pentenyl  alcohol  CH,:CH.GMe,.OH.  Di- 
methyl-vinyl-carbinol.  Isoprenic  alcohol.  (99°). 
Formed  from  G^H^Cl,  which  is  obtained  from 
isoprene  and  HCl  (Gradziatzky,  Bl.  [2]  47,  168). 
Smells  like  camphor.  Dilute  H^^SOi  at  100^ 
forms  a  hydrocarbon. 

Acetyl  derivative  C^HaOAc.  (121°). 

A  pentenyl  alcohol  (125°-135°)  is  a  product 
of  reduction  of  tiglic  aldehyde  (Lieben  a.  Zeisel, 
M.  7,  57). 

References. — Beomo-  and  Chloro-pentenyl 

AlCOHOL. 

PENTENYL-AMIDO-PHENYL  MERCAPTAN 

C,Hj<;g^G.GH.,Pr.    Liquid,  formed  from  0- 

amido-phenyl  mercaptan  and  isovaleryl  chloride 
(Hofmann,  B.  13, 8, 1223).— B'„H,PtCl5 :  needles. 

PENTENYLAMINE  G,H,,N  i.e. 
CH,:GH.CH,.GHMe.NH..    (85°).    Got  by  redu- 
cing nitro-amylene  with  zinc  and  HGl  (Gal, 
1873,  333). 

Pentenylamine  C^H^NHj.  Valerylamine.  A 
product  of  the  action  of  NH,  on  chloro-amyl  al- 
cohol (amylene  chlorhydrin)  at  100°  (Wurtz,  A. 
Suppl.  7,  89).— B'.,H„PtGl„:  orange  crystals. 

PENTENYL-BEN'ZENE  C,H,.C5Hg.  (173°- 
177°).  S.G.  -84.  Formed,  together  with  a 
polymeride  Co,H.,8  (c.  210°),  S.G.  ^  -96,  by  boil- 
ing bromo-amyl-benzene  C^H3.CHEt.GHBr.CH3, 
with  water  (Dafert,  M.  4,  153,  616).  Yields  benz- 
oic and  acetic  acids  on  oxidation. 

PENTENYL  BROMIDE  v.  Bromo-amylene. 

PENTENYL  THIOCARBIMIDE  C,H„NCS. 
(190°).  Formed  from  isoamylene  bromide  by 
successive  treatment  with  alcoholic  NH3  and 
CS,  (Hofmann,  B.  12,  990).  Liquid. 

'PENTENYL-THIO-UREA  C.HgNH.CS.NH^. 
[103°].  Formed  from  pentenyl  thiocarbimide 
and  alcoholic  NH^  at  100°  (Hofmann,  B.  12, 
991). 

PENTHIOPHENE.  The  homologue  of  thio- 
phene  CH,<;^g:^g>S,  known  in  some  of  ita 
derivatives  (Krekeler,  B.  19,  3270). 

PENTIC  ACID  C,H„03  i.e.  ^q^^^cH  ' 
[128°].  A  product  of  the  action  of  alcoholic 
potash  on  bromo-ethyl-acetoaeetic  ether  (Do- 
mar(;ay,  Bl.  [2]  27,  483  ;  C.  R.  88,  126).  Got 
also  by  heating  bromo-ethyl-acetoacetic  ether  at 
100°  (Wedel,  A.  219,  104).  Trimetric  crystals, 
V.  sol.  hot  GHCl,. 

Salts.— NaA'aq.—KA'  laq:  v.  e.  sol.  water. 
MgA'„  5aq.  — CaA'2  aq.  — BaA'j  2aq.— ZnA'^Saq. 
— 'MnA'2  4aq. 

Ethyl  ether  ^'^'Et^cH^^^- 
(obs.  by  Raoult's  method) ;  (calc.  156)  (Moschelea 
a.  Cornelius,  B.  21,  2607  ;  22,  244).  Liquid. 
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Phenyl  -  Jnjdr aside  C.HACNsHPh). 
Crystals  (from  alcohol). 

PENTINENES  C-,H,.  Pcuti/Jcues.  Pcntiiies. 
Mol.  w.  G8.  Of  the  eight  possil)Ie  isomeriJes, 
three  are  derived  from  acetylene  and  precipitate 
ammoniacal  silver  and  cuprous  solutions ;  the 
remaining  five,  so  far  as  they  are  known,  give 
no  metallic  derivatives.  The  following  are 
known  : 

1.  Propyl-acetylene  CH,.CH,,.CH,.C|CH. 
(48°-4!)°).  Methyl-propyl-ketone  by  action  of 
PCI3  gives  a  dichloride,  from  which  alcoholic 
potash  withdraws  '2HC1  (Friedel,  Z.  1869,  124). 
Forms  liquid  dibromide  (190")  and  tetrabromide 
(275  )  (Bruylants,  B.  8,  411). 

2.  Isopropylacetylene  (CH.,),,CH.C:CH. 
(28^-29°).  The  chloride  from  isovaleric  aMeliyde 
(Bruylants,  B.  8,  413)  or  isopropyl-ethylene 
bromide,  is  decomposed  by  alcoholic  potash 
(Eltekow,  Flawitzky,  Krylow,  B.  10,  707  and 
1102).  Oxidised  by  chromic  liquor  into  acetone, 
acetic,  and  isobutyric  acids.  Bromides  liquid, 
C.HsBr.,  (175"),  C,H„Br,  (276°)  (Bruylants,  B.  8, 
407).  The  silver  compound  C^H^Ag  is  white, 
dissolves  slightly  in  ammoniacal  silver  nitrate 
solution,  and  crystallises  therefrom  in  small 
prisms.  Converted  by  a  solution  of  iodine  in 
KI  into  the  compound  C.HJ  (140°). 

3.  Eltekow  {B.  10,  1904),  by  treating  com- 
mercial aniylone  with  sulphuric  acid  (ilil.  with 
i  vol.  ii.,0)  at  0°,  obtained  an  insoluble  amylene, 
the  bromide  of  which,  by  the  action  of  KHO, 
yielded  a  mixture  of  two  hydrocarbons,  of  which 
one,  the  smaller  amount  (35°),  gave  a  pp.  with 
ammoniacal  silver  solution.  Tliis  he  believed 
to  be  isopropylacetylene,  though  differing  from 
the  compound  described  above  in  b.p. 

4.  Valerylene.  This  name  was  given  to  the 
liquid  (44°-4G°)  obtained  by  Reboul  (.4.  131, 
238)  from  the  dibromide  prepared  from  com- 
mercial amylene.  This  substance  is  a  mixture 
from  which  Eltekow  obtained  the  hydrocarbon 
described  under  3,  and  a  larger  quantity  of 
another  (51°-52-^),  which  is  stated  {B.  10,  2057) 
to  yield  acetic  and  propionic  acids  by  treatment 
with  chromic  acid.  Hence  Eltekow  ascribes  to 
it  the  formula,  C.JIj.ClC.CH,,,  although  it  does 
not  yield  metallic  derivatives.  Reboul's  valeryl- 
ene, heated  to  250°-2b0°,  yields  a  terpens 
C,„H„,  (180°)  (Bouchardat,  Bl.  [2]  33,  24).  Strong 
sulphuric  acid  converts  it  into  a  hydrate 
C,„H,,j  H,0  and  polymerides  C,.,!!.,,,  &c.  (Reboul, 
A.  143,  372).  Yields  a  dibromide,  which  on 
treatment  with  alcoholic  potash  gives  C,,H;Br, 
C-,H,.  (valylene),  and  valerylene  (Reboul,  A.  135, 
372).  Valerylene  tetrabromide  C^H^Br.,  is  liquid. 

5.  Piperylene  (42°)  (Hofmann,  B.  14,  (iG5). 
Distinguished  by  the  production  of  a  crystalline 
tetrabromide,  fusible  [114-5°]  and  volatile  with- 
out decomposition.  Gives  no  pp.  with  solu- 
tions of  silver  or  copper,  and  probably  has  the 
constitution  (CH,).,C:C:CH,,,  or  /3-dimethyl- 
allene. 

6.  Isoprene  (about  37°).  Originally  obtained 
{v.  Gr.  Williams,  Tr.  18(50,  241),  along  with 
eaoutchene  and  heveene,  by  destructive  distilla- 
tion of  caoutchouc  (q.v.).  Formed  also  in  notable 
quantity  by  the  action  of  very  low  red  heat  upon 
turpentine  oil  and  its  isomerides  (Tilden,  C.  J. 
45,  410).  A  colourless,  limpid  liquid,  S.G.  •6823 
at  20°.    Oxidises  rapidly  on  exposure  to  air, 


forming  a  syrupy  compound  whicli,  on  being 
quickly  heated,  often  explodes.  Contact  witli 
strong  acids  in  the  cold  converts  it  into  a 
substance  apparently  identical  with  caoutchouc. 
Combines  violently  with  bromine,  forming  a 
tetrabromide  which  remains  liquid  at  —20°  and 
is  decomposed  by  distillation.  Absorbs  hydro- 
chloric acid,  forming  a  mixture  of  mono-  and 
di-hydrochlorides  :  C,H/2HC1  (145°_150°),  un- 
stable liquid.  Oxidised  by  chromic  acid  to 
carbonic,  formic,  and  acetic  acids ;  by  nitric 
acid  to  oxalic  and  a  small  quantity  of  undeter- 
mined acid. 

Heated  to  280°  isoprene  is  converted  into 
dipentene  C,(,H|„,  identical  with  the  product  from 
turpentine  {v.  Terpenes)  (Bouchardat,  C.  R. 
87,  054  a.  89,  pp.  361,  1117).  W.  A.  T. 

PENTINENE  CARBOXYLIC  ACID  v.  Hexi- 

NOIC  ACID. 

Pentinene  tricarboxylic  acid  C„H|„0^  i.e. 
C,H,.C(C0_,H),.CH,,.C0,,H. 

Allijl- ethane  tricarboxylic  acid.  [151°]. 
Got  from  its  ether,  which  is  made  from  sodium 
ethane  tricarboxylic  ether  and  allyl  bromide 
(Hjelt,  B.  10,  333).  At  100°  it  splits  up  into 
allyl-succinic  acid  and  CO,. 

Ethi/l  Et,A"'  (c.282°). 

PENTINOIC  ACID  C,,H„0.,.  [206°].  A  pro- 
duct of  the  oxidation  of  oil  of  turpentine  by 
HNO,  (Roser,  B.  15,  293).  Tables  (from  water) ; 
si.  sol.  water. 

PENTINYL  ETHYL  OXIDE  C,H,.,0,  i.e. 
C5H,.O.C..H5.  (125°-130°).  Formed"  from 
CjHsBr.OEt  and  alcoholic  potash  at  155°  (Re- 
boul, A.  133,  86).  Light  oil.  Combines  with 
bromine. 

PENTOIC  ACID  V.  Valeric  acid. 

PENTONENE  C^H^.  (42  5°).  S.G.  -803.  V.D. 
2'45.  Occurs  in  oil  deposited  by  compressed 
gas  derived  from  bituminous  shale  (Etard  a. 
Lambert,  C.  R.  112,  945).  Oil  polymerises  in 
the  cold,  becoming  C,„H|.,,  which  forms  crystal- 
line C,„H,.,2H.S0,. 

PENTONYL  ETHYL  OXIDE  C,H,„0  i.e. 
CH:C.CH,.C(OEt):CH,.  (155°).  V.D.  3-87.  Got 
by  heating  di-chloro-pentinene  CH^(CCl:CH_,).j 
with  alcoholic  potash  (Combes,  A.  Ch.  [6]  12, 
223).    Colourless  liquid,  with  unpleasant  smell. 

PENTOSE.  Name  given  to  compounds  re- 
sembling glucose  but  having  only  5  atoms  of 
carbon  in  the  molecule  ;  e.g.  tetra-oxy-valerid 
aldehyde. 

PENTYL.  Another  name  for  the  radicle 
Amy  I.. 

PENTYLENE  v.  Amylene  and  Pentineke. 
PENTYLENE-GLYCOL  v.  Di-oxy-pentane. 
PENTYLIC  ACID  is  Valeric  acid. 
PENTYLIDENE  v.  Amylidene. 
PENIYLIDENE-ACETONAMINE  i-.  Aceton- 

AMINE. 

PEPPER  OIL.  S.G.  15  -875.  The  oil  of 
black  pepper  is  Ifievorotatory  (a  =—3-2°)  and 
contains  a  terpene  (165°)  which  is  tevorotatory 
(a  =  —  7-8°)  and  gives  a  crystalline  tetrabromide 
(Eberhardt,  Ar.  Ph.  [3]  25,  515;  cf.  Dumas,  .4. 
15,  159  ;  Soulieiran,  A.  34,  327). 

PEPPERMINT  OIL.  The  essential  oil  from 
Mentha  pipcntii  contains  menthol,  C|„H,,„0,  and 
a  liquid  terpene.  The  oil  obtained  by  distilling 
M.  arvensis  deposits  crystals  of  menthol,  and  ap- 
pears also  to  contain  C|„H|„0,  an  inactive  product 
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of  oxidation  of  menthol  (Moriya,  C.  J.  30,  82). 
The  oil  from  M.  viridis  contains  a  teipene  and 
C,„HnO  [225°]  (Gladstone,  C.  J.  17,  1). 

PEPSIN.  The  digestive  ferment  of  the 
stomach  (Schwann  ;  Brucke,  Sitz.  W.  43,  601 ; 
Schmidt,  A.  61,  311).  It  also  occurs  sometimes 
in  the  urine  (Stadelmann,  Zeit.  Biol.  25,  208). 

Preparation. — 1.  The  glandular  layer  of  the 
stomach  is  extracted  with  dilute  phosphoric  acid, 
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the  acid  ppd.  by  lime-water,  and  the  pp.  dissolved 
in  dilute  HClAq  ;  the  solution  is  then  dialysed 
(Maly,  J.2p:  [2J  11,  104).-2.  The  mucous  mem- 
brane of  pigs'  stomachs  is  macerated  with  water 
containing  HClAq  and  the  pepsin  separated 
from  the  filtrate  by  adding  NaCl  (Schefler,  Ph. 
[3]  2,  701,  783,  843).— 3.  The  mucous  mem- 
branes are  kept  24  honrs  after  death,  and  then 
extracted  with  glycerin.     Tlie  extract  is  ppd. 


with  alcohol  (Wittich,  J.  1870,894;  Podwyssozky, 
Pf.  39,  62). 

Properties. — Amorphous.  Does  not  give  the 
xanthoproteic  reaction,  and  is  not  coloured  by 
HvSOj  and  sugar.  It  renders  insoluble  proteids 
soluble,  converting  them  into  peptones ;  this 
action  is  greatly  enhanced  by  the  presence  of 
■05  p.c.  HCl.  Digestion  is  more  rapid  at  37^^ 
than  at  24°.  Dry  pepsin  does  not  lose  its  power 
by  heating  to  100°  (Huppe,  C.  J.  44,  101). 
According  to  Gautier  (C  B.  94,  1192),  pep- 
sin contains  some  insoluble  amorphous 
granules  which  also  possess  digestive  power 
in  presence  of  HClAq  (cf.  B6champ,  C.  B. 
94,  970). 

PEPTONES  V.  Pboteids. 
PER.  Use  of  this  prefix  applied  to  inor- 
ganic compounds  ;  former-  compounds  and 
per-  salts  v.  the  element  the  per-  compound 
of  which  is  sought  for,  or  the  salts  to  the 
name  of  which  per-  is  prefixed.  Thus 
peroxides  are  dealt  with  under  Oxides  ; 
peroxide  of  nitrogen  under  Nitrogen,  ox- 
ides OF  ;  perchloric  acid  under  Chlorine, 
oxYACiDs  OF ;  permanganates  under  Man- 
ganese, OXTACIDS  OF. 

PEREIRINE  C„H,^N.,0.  [124°].  An 
alkaloid,  occurring  with  geissospermine  in 
the  bark  of  Pao  Pereiro  {Oeissospernmm 
Vellosii,  Peckolt).  It  is  separated  from 
geissospermine  by  ether  (Hesse,  A.  202, 
147).  Amorphous  powder,  nearly  insol. 
water,  v.  sol.  alcohol  and  ether.  Cone. 
HjSOj  gives  a  violet-red  and  HNOj  a  purple 
red  colour.  —  B'.^H.^PtCla  4aq  :  yellowish 
amorphous  pp. 

PERIODIC  LAW.  In  the  history  of 
modern  chemistry  we  find  several  attempts 
to  trace  connections  between  the  properties 
of  the  elements  and  their  atomic  weights. 
Dobereiner  {G.  A.  26,  331)  was  the  first 
to  show  that  a  simple  relation  exists  be- 
tween the  atomic  weights  of  closely  re- 
lated elements.  Ca,  Sr,  and  Ba  are  very 
closely  related  elements,  and  the  atomic 
weight  of  Sr  is  the  mean  of  those  of  Ca 
and  Ba.  Again,  Se  has  an  atomic  weight 
equal  to  the  mean  of  the  atomic  weights 
of  the  closely  related  elements  S  and  Te. 
This  doctrine  of  triad  groups  was  further 
extended  by  Dumas  [J.  1861. 291),  Kremers 
(P.  85,  56),  and  Lenssen  {A.  103,  121). 
Lenssen  endeavoured  to  embrace  all  the 
elements  in  a  classificatory  system  com- 
posed of  20  triads.  Pettenkofer  {A.  105, 
188)  pointed  out  that  the  atomic  weights  of 
analogous  elements,  e.g.  the  alkali  metals, 
form  simple  arithmetical  series,  and  he 
emphasised  the  analogy  between  such  na- 
tural families  of  the  elements  and  the 
homologous  series  of  organic  compounds. 
Kremers  (P.  83,  5G),  Gladstone  (P.  M.  [4] 
5,  313),  Cooke  {Am.  S.  (2)  17,  387),  and  Dumas 
{C.B.45,  709)  followed  with  generalisations  dif- 
fering only  in  detail  from  that  of  Pettenkofer. 

These  discoveries  did  not,  however,  herald 
any  immediate  great  advance.  It  was,  of  course, 
interesting  to  find  that  elements  showing  grada- 
tional  similarity  of  properties  possess  atomic 
weights,  which  are  also,  so  to  speak,  numerically 
similar  ;  but  the  newly  discovered  relationships 
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tiki  not  result  in  immediate  practical  applica- 
tions, and  did  little  more  than  emphasise  pre- 
existing natural  classifications.  The  investiga- 
tions altogether  failed  to  afford  a  generalisation 
capable  of  embracing  the  groups  of  related 
elements  in  a  complete  classificatory  system. 
Instead  of  furnishing  one  inclusive  scheme 
dealing  with  all  the  elements,  they  rather 
favoured  a  classification  consisting  of  a  number 
of  isolated  and  partial  systems,  each  system 
comprising  only  very  closely  allied  elements,  a 
classification  similar  in  its  imperfections  to  that 
which  would  have  resulted  in  organic  chemistry 
had  chemists  been  content  to  differentiate  em- 
pirically alcohols,  aldehydes,  and  acids,  without 
any  knowledge  of  the  relationshijis  existing 


oblivion  from  which  it  has  but  lately  been  with- 
drawn to  the  light  of  day  {v.  N.  Dec.  2G,  1889 ; 
C.  N.  51). 

Newlands  was  the  first  to  look  beyond  the  re- 
lations of  analogous  bodies  merely,  and  to  insist 
on  a  relationship  of  a  higher  order,  connecting 
the  properties  and  atomic  weights  of  all  the 
elements  taken  collectively. 

This  relationship,  first  roughly  indicated  by 
Newlands  in  18C4  (C.  N.  10,  94),  was  further 
developed  in  1865  under  the  title  of  the  law  of 
octaves  as  follows  : — 

'If  the  elements  are  arranged  in  order  of  their  equi- 
valents, with  a  few  slight  transpositions,  as  in  the 
accompanying  table,  it  will  be  observed  tliat  elements 
bcIonL'ing  to  the  same  group  usually  appear  on  the  same 
liorizontal  line  : — 


H 

i 

P 

8 

CI 

15 

Co  and  Ni 

22 

Br 

29 

Pd 

30 

I 

42 

Pt  and  Ir 

50 

Li 

Na 

9 

K 

16 

Cu 

23 

Rb 

30 

Ag 
Cd 

37 

Cs 

41 

Tl 

53 

Be 

3 

Mg 

10 

Ca 

17 

Zu 

25 

Sr 

31 

38 

Ba  and  V 

45 

Pb 

54 

B 

4 

Al 

11 

Cr 

10 

Y 

24 

Ce  and  La 

33 

U 

40 

Ta 

46 

Th 

bS 

G 

5 

Si 

12 

Ti 

18 

In 

26 

Zr 

32 

Sn 

39 

W 

47 

Hg 

52 

N 

6 

P 

13 

Mu 

20 

As 

27 

Di  and  Mo 

34 

Sb 

41 

Nb 

48 

Bi 

55 

0 

7 

S 

11 

Fe 

21 

Se 

28 

Rh  and  Ru 

35 

Te 

43 

Au 

49 

Os 

51 

between  these  distinct,  but  closely  connected, 
classes  of  bodies. 

The  idea  of  arranging  all  the  elements  in  the 
order  of  their  atomic  weights  with  a  view  to  a 
more  comprehensive  classification  based  on  the 
relations  of  these  magnitudes  and  the  salient 
properties  of  the  elements,  both  chemical  and 
physical,  seems  first  to  have  suggested  itself  to 
M.  A.  E.  Buguyer  de  Chancourtois  in  the  year 
18G2.  His  method  of  exhibiting  the  relationship 
was  a  geometrical  one.  On  a  right  cylinder  with 
circular  base  he  traced  his  '  telluric  helix  '  at  a 
constant  angle  of  45°  to  the  axis.  On  this  curve 
lengths  corresponding  to  the  '  characteristic 
numbers  '  (atomic  weights)  were  measured  in 
terms  of  a  unit  equal  to  one-sixteenth  of  the  turn 
of  the  helix.  The  extremities  of  these  lengths 
were  the  '  characteristic  points  '  for  the  elements. 
De  Chancourtois  enunciated  the  principle  that 
the  relations  between  tlie  properties  of  different 
bodies  are  manifested  by  simple  geometrical 
relations  between  the  positions  of  their  chai-ac- 
teristic  points.  For  instance,  elements  with 
analogous  properties  fall  together  on  vertical 
lines  parallel  to  the  generatrix.  This  relation 
becomes  apparent  when  the  cylinder  is  plane  de- 
veloped as  in  fig.  on  p.  803.  It  follows  from  this 
that  the  atomic  weights  of  any  natural  group  of 
elements  are  expressible  in  terms  of  the  general 
algebraic  formula  (?i  +  lG)«),where?»isan  integer ; 
in  other  words,  that  the  differences  between  the 
atomic  weights  of  allied  bodies  are,  in  general, 
multiples  of  10. 

OS  Se  Te 

16;  164-16  =  32;  16 +  (4  x  10)  =  80  ;  16-(-(7  x  1C)  =  128 

Other  similar  relations  were  developed  by  means 
of  secondary  helices. 

De  Chancourtois,  evidently  absorbed  in  the 
numerical  relations  exhibited  by  members  of  the 
individual  groups,  omitted  to  consider  sufficiently 
the  relations  of  the  various  groups,  and  so  lie 
failed  to  give  clear  expression  to  the  periodicity 
of  properties  which  his  telluric  helix  implies.  A 
mathematician  and  geologist,  de  Chancourtois 
expressed  himself  in  terms  not  at  all  calculated 
to  attract  the  attention  of  the  chemical  world 
at  large;  consequently  his  work  fell  into  an 


It  will  also  be  seen  that  tlie  numbers  of  analogous 
elements  generally  differ  by  7  or  some  multiple  of  7  ;  in 
other  words,  members  of  the  same  group  stand  to  each 
other  in  the  same  relation  as  e.itremities  of  one  or  more 
octaves  in  music  {C.  N.  12,  83).' 

As  will  be  seen,  Newlands' law  was  retrospective 
rather  than  pi'ophetic;  '  it  recapitulated  and  co- 
ordinated old  facts,  but  did  not  suggest  new  ones. 
Though  Newlands  admitted  the  probability  of 
the  discovery  of  new  elements,  his  rigid  disposi- 
tion into  8  octaves  of  the  C'2  elements  then  known 
neither  admitted  of  interpolations  nor  suggested 
additions.  In  his  development  of  the  conception 
of  chemical  octaves  there  was  a  too  evident  sub- 
ordination of  fact ;  and  chemists  gave  but  little 
heed  to  a  classificatory  scheme  which  formed 
octaves  at  the  cost  of  grouping  together  elements 
chemically  dissimilar,  and  then  only  succeeded 
in  producing  octaves  varying  in  range  from  8  to 
10  constituent  elements. 

In  March  1809  Mendeleeff  read  a  paper  on 
the  periodic  law  before  the  Russian  Chem'cal 
Society.  This  periodic  law  was  nothing  else 
than  a  generalised  and  developed  form  of  the  law 
of  octaves,  the  conceptions  underlying  both  laws 
being  practically  identical.  Yet  Mendeleeff's  law 
was  the  law  of  octaves  so  elaborated  and  ex- 
panded that  it  at  once  attracted  general  atten- 
tion. Operative  not  only  in  the  realm  of  the 
known,  but  boldly  presuming  to  deal  with  the 
unknown,  this  periodic  law  clearly  indicates 
methods  of  testing  its  own  validity.  The  law 
states  that  the  proixrties  of  the  elements,  as  irell 
as  those  of  their  compoitnds,  arc  periodic  func- 
tions of  the  atomic  tvcights  of  the  elements. 
That  is  to  say,  if  in  a  co-ordinate  system  atomic 
weights  be  measured  along  one  axis,  and  any 
measurable  property  along  the  other,  a  line  join- 
ing the  loci  of  the  intersections  of  corresponding 
abscissie  and  ordinates  will  form  a  sinuous  curve 
showing  maxima  and  minima.  As  the  atomic 
weight  increases  the  property  considered  will  not 
increase  or  diminish  indefinitely,  but  will  exhibit 
periodical  waxing  and  waning  in  intensity. 

'  The  predictions  to  which  Newlands  lays  claim  in  the 
preface  to  his  pamphlet '  The  Periodic  Law '  are  founded  on 
theoretical  eonsiderations  at  which  he  arrived  independently 
iif,  and  prior  to.  Ids  law  of  octaves,  and  which,  therefore,  do 
I  not  involve  any  idea  of  periodicity. 


810 


PERIODIC  LAW. 


Contemporaneously  with  the  enunciation  of 
the  periodic  law  by  Mendel6el'f,  but  quite  inde- 
pendently, L.  Meyer  {A.  Suppl.  7,  35-1)  showed 
that  such  a  periodic  curve  results  when  the  re- 
latively measurable  j)roperty  considered  is 
atomic  volume  (at.  wt.  ^  S.G.  in  solid  state).  In 
fact,  nearly  every  measurable  property — phy- 
sical and  chemico-physical— has  been  investi- 
gated, and  in  every  case  the  law  has  been  sub- 
stantiated.' On  examination  of  the  characteristic 
ultra-violet  spectra  of  the  elements.  Hartley 
(0.  J.  41,  84)  found  these  to  vary  periodically  in 
such  a  way  that  elements  belonging  to  the  same 
group  have  analogously  disposed  spectra ;  in 
fact,  Hartley  made  use  of  this  generalisation  in 
assigning  Be  {vide  infra)  a  place  in  the  periodic 
system  (C.  J.  43,  316  ;  see  also  Lecocq  de  Bois- 
baudran,  C.  N.  18S6  (2)  4).  Laurie  (P.  M.  [5]  15, 
42)  obtained  periodic  curves  when  he  plotted  out 
the  values  of  the  heats  of  formation  of  haloid 
compounds  of  the  elements  in  diagrams  in  which 
atomic  weight  was  taken  as  the  other  variable. 
In  this  connection  also  Carnelley  investigated 
the  melting-points,  boiling-points,  and  heats  of 
formation,  of  the  halogen  compounds  of  the  ele- 
ments (P.  M.  [5]  8,  1)  ;  the  colours  of  corre- 
sponding compounds  of  the  elements  (P.  M.  [5] 
18,  130) ;  the  occurrence  of  the  elements  in  na- 
ture (P.  M.  [5]  18,  194) ;  the  salient  physical 
properties  of  the  compounds  of  the  elements  with 
alkyl  radicles  (P.  M.  [5]  20,  259) ;  and  finally 
the  magnetic  properties  of  the  elements  {B.  12, 
1958).  Carnelley  and  Walker  have  examined 
the  relation  of  the  phenomenon  of  the  complete 
dehydration  of  hydrated  oxides  to  the  periodic 
law  (C.  J.  53,  59).  Prud'homme  (C.  B.  112, 
236)  found  that  the  shades  produced  by  using 
different  metallic  oxides  to  fix  one  and  the  same 
colouring  matter  varied  periodically  with  the 
atomic  weights  of  the  metals.  Brauner  and 
Watts  found  confirmation  of  the  law  in  studying 
the  molecular  volumes  of  the  oxides  {B.  14,  48). 
Koberts-Austen  experimented  with  a  like  result 
on  the  tenacity  of  gold  when  alloyed  with  about 
•2  per  cent,  of  othermetals  (Pr.43, 425).  Recently, 
Sutherland  (P.  M.  [5]  30,  318)  has  asserted  a 
periodicity  of  the  vibration-periods  of  the  atoms 
of  elements  at  their  melting-points. 

For  a  fairly  complete  summary  of  such  in- 
vestigations showing  that  the  atomic  weights  of 
the  elements  are  the  true  variables  which  deter- 
mine the  properties  of  matter  v.  Meyer's  Modern 
Theories  of  Chemistry,  pp.  119-154. 

At  first  sight  it  might  seem  that  the  best 
method  of  giving  detailed  expression  to  this 
periodic  law  would  be  the  geometrical  one  of 
tracing  periodic  curves  as  above  indicated  ;  but 
in  the  present  state  of  science  this  is  impossible, 
for  we  have  yet  to  learn  methods  of  measuring 
chemical  properties.  Further,  the  periodicity 
which  Mendel^eff  asserts  is  peculiar  in  its  dis- 
continuity, and  contrasts  strongly  with  the  con- 
tinuous periodic  curves  of  the  geometer,  such, 
for  instance,  as  the  curve  of  sines.  Conclusions 
respecting  anij  point  on  such  a  curve  as  the  curve 
of  sines,  where  the  periodicity  may  be  called 
continuous,  are  warranted  ;  but  unless  geome- 
trical analysis  be  modified  in  a  special  manner 

'  It  should  be  noted,  however,  that  the  specific  heats  of 
the  elements  in  the  solid  state  do  not  vary  periodically  with 
the  atomic  weights. 


the  connecting  by  a  continuous  curve  cf  the  loci 
of  intersection  of  ordinates  and  abscissas  in  a  co- 
ordinate system,  of  which  pi'operties  and  atomio 
weights  are  the  variables,  amounts  to  a  virtual 
negation  of  the  indivisibility  of  atoms,  and  to  an 
assertion  that  the  number  of  elements  is  infinite. 
No  elements  intermediate  between,  e.g.,  silver  and 
cadmium,  and  with  atomic  vfeights  between 
107-6  and  112,  are  known.  Even  if  they  existed, 
we  could  not  for  a  moment  suppose  that  they 
would  form  oxides  with  formulre  containing  a 
fractional  number  of  oxygen  atoms.  Yet,  as  will 
be  seen  later  on,  if  the  periodic  law  were  repre- 
sented and  interpreted  geometrically  it  would 
certainly  involve  not  only  the  existence  of  such 
intermediate  elements,  but  also  the  existence  of 
oxides  and  other  compounds  incompatible  with 
the  fundamental  conception  of  modern  chemistry 
— the  conception  of  the  atom. 

For  these  and  similar  reasons  it  is  not  only 
desirable  but  imperative  that  the  periodic  law 
should  have  a  non-geometrical  representation  at 
present.  Let  the  elements  (hydrogen  excepted) 
be  arranged  in  order  of  their  atomic  weights.  It 
will  then  be  found  that  the  properties  vary  gra- 
dually as  the  value  of  the  atomic  weight  in- 
creases ;  that  when  the  eighth  element  is  reached 
we  have  reisroduced  in  varying  intensity  many 
of  the  properties  characterising  the  first.  The 
same  is  true  of  the  fifteenth  element.  Similarly, 
in  the  ninth  and  sixteenth  elements  we  have  the 
recurrence  of  the  properties  of  the  second  in  the 
series,  and  so  on. 

If  now,  instead  of  this  linear  disposition,  we 
arrange  the  elements  in  two  dimensions,  placing 
elements  with  analogous  properties  in  the  same 
vertical  lines,  and  if  we  suppose  that  certain 
elements  exist  which  have  not  yet  been  isolated, 
we  obtain  the  table  on  the  following  page  (taken 
from  Brauner  {C.  J.  41,  68),  and  diiJering  in  slight 
details  from  the  one  first  proijosed  by  Mendel6eff ), 
consisting  of  twelve  horizontal  rows  and  eight 
vertical  columns. 

The  horizontal  rows  are  called  '  series,'  and 
consist  of  elements  whose  properties  vary  gra- 
dually from  one  member  to  the  next.  It  will  be 
seen  that  hydi'ogen,  on  account  of  the  anoma- 
lous relations  between  the  value  of  its  atomio 
weight  and  those  of  succeeding  elements,  is  re- 
garded as  constituting  a  series  in  itself.  The 
vertical  columns  are  called  '  groups,'  and  com- 
prise elements  with  similar  properties,  i.e.  ele- 
ments which  would  occur  at  comparable  points 
on  periodic  curves,  could  such  be  traced  as 
already  indicated.  The  similarity  in  properties 
shown'  by  members  of  a  group  is  a  regularly  gra- 
dationed  one,  and  while  in  a  series  the  properties 
of  the  elements  vary  in  kind,  in  a  group  the 
variation  is,  speaking  widely,  one  of  degree  only. 

It  will  be  noticed  that  the  perfect  symmetry 
of  the  table  and  the  analogy  which  for  the  first 
few  series  it  shows  with  the  notes  of  the  dia- 
tonic scale  disappear  when  the  end  of  the 
fourth  series  is  reached.  The  three  elements  Fe, 
Ni,  and  Co,  following  upon  Mn,  and  showing  no 
analogies  with  the  elements  of  Groups  I.,  II.,  and 
III.  respectively  (where,  guided  solely  by  con- 
siderations of  symmetry,  we  should  be  inclined 
to  locate  them),  inaugurate  the  eighth  group  of 
Mendeleeff's  table  ;  a  group  containing  many 
of  the  more  important  industrial  metals,  all  very 


rERIODIC  LAW. 


811 


I. 

II. 

III.       1  IV. 

V. 

VI. 

VII. 

VIII. 

R,0 

R,0^ 

R,0„ 

R,0, 

B.JJ, 

H  =  l 

Li  =  7 

Be  =  0 

B  =  U 

C  =  12 

N  =  14 

0  =  1C 

F  =  19 



Na  =  23 
K=39 

flag  =  24 

Ca=40 

Al  =  27 

Sc  =  44 

Si  =  2S 
Ti=48 

P  =  31 
V  =  51 

Cr=52 

CI  —  35'5 
Mn  =  55 

(Fe  =  5G    Ni  =  D8G 
IUo  =  59    (Cu  =  G3) 

Cu  =  C3 
Eb  =  85 

Zn=65 
Sr=87 

Ga  =  70 
Y  =  89 

Ge=72 
Zr  =  90 

As  =  75 
Nb  =  94 

Se=79 
Mo  =  96 

Br =80 
?  100 

(Ru  =  101    Rli  =  103 
1  Fd  =  106   (Ag  =  108) 

Ag  =  108 
Cs  =  133 

ca=n2 

Ba=137 

In  =  114 
La=139 

Sii  =  118 
Ce  =  140 

SI)  =  120 
Ui  =  U3 

Te  =  125 
?  149 

1  =  127 

Sm  =  150  ? 

?  152—156  4  Elements? 

Er  =  10C 
Ta  =  182 

?  167 
W  =  181 

?  169 
?  190 

f  0^  =  190    Ir  =  102'5 
1  rt  =  194  (An  =  197) 

?  4  Ele 
?170 

ments  15G  to 
?172 

162  ? 
Yb  =  173 

?178 

Au  =  197 

Hg  =  200 

Tl  =  204 

rb  =  207 
Th  =  232 

Bi  =  208 
?  237 

<  

?  2  Elementh 
U=240 

 > 

212  to  220  ? 
?  245 

?  3  Elements  220  to  230? 

(In  this  Table  tlie  atomic  weiglits  are  only  approximate.) 


closely  allied  from  a  chemical  point  of  view 
{A.  Supi^il.  8,  147),  and  a  group  anomalous  in 
that  even  series  only  are  represented,  three 
elements  occurring  in  each  series.  Accord- 
ing to  Mendeleeff,  the  metals  Cu,  Ag,  and  Au, 
similar  in  many  respects  to  the  elements  of 
Group  I.,  nevertheless  show,  in  their  higher  oxi- 
dation forms  and  physical  properties,  such  ana- 
logies with  the  members  of  Group  VIII.  as  to 
warrant  their  double  representation  in  the  table 
(^•1.  Z.c.p.  152).  It  should  also  be  noticed  that  the 
table  is  so  constructed  as  to  indicate  a  subdivision 
of  each  of  the  groups  I. -VII.  into  two  sub-groups 
or  '  families,'  one  family  in  each  ease  being  con- 
stituted of  members  of  even  series  only,  the  other 
of  members  of  odd  series  only.  This  subdivision 
is  more  apparent  in  the  following  tabular  ar- 


the  hydroxyl  derivatives  of  the  paraffins  into  the 
minor  classes  of  primary,  secondary,  and  tertiary 
alcohols —is  that,  although  there  is  a  general 
similarity  between  all  the  members  of  a  group, 
yet  there  is  a  more  pronounced  similarity  be- 
tween the  members  of  odd  series  and  the  mem- 
bers of  even  series  respectively  ;  in  other  words, 
alternate  members  of  agrcup  are  in  general  more 
closely  related  than  successive  members. 

Nevertheless  the  advisability  of  a  rigid  sub- 
division of  all  the  groups  as  indicated  is  open  to 
question.  In  the  case  of  Group  II.  this  division 
is  undoubtedly  warranted.  Mg,  Ca,  Zn,  Sr,  Cd, 
Ba,  Hg  have  all  certain  properties  in  common. 
But  the  family  Ca,  Sr,  Ba,  on  the  one  hand,  and 
the  family  Mg,  Zn,  Cd,  Hg,  on  the  other,  have 
respectively  so  many  similarities  that  we  are 


Seiues 


n= 1-007 


2 

4 

6 

8 

10 

12  ^ 

Li=  7-02 

K  =  39-ll 

Rb=  85-5 

Cs  =  132-9 

Be=  9 

Ca  =  40 

Sr=  87-6 

Ba=137 

B=n 

Sc  =  44 

Yt=  89-1 

La  =  138-2 

Yb=173 

0  =  12 

Ti  =  48 

Zr=  90-G 

Ce  =  140-2 

Tli  =  232-6 

N  =  ll-03 

V  =  51-4 

Nb=  91 

Di  =  142-3 

Ta  =  182-6 

0  =  1G 

Cr  =  52-1 

Mo=  96 

W  =  181 

U  =  239-6 

F  =  19 

Mil  =  65 

Fe 

=  56  Ni=58-7 

Ru  = 

ini-6  Rh  =  103-5 

03  = 

190-8  Ir  =  193-1 

Co 

=  59    Cii  =  63-4 

P.l  = 

106-6  Ak  =  107-92 

Pt  = 

195    Au=  197-3 

Na  =  23  05 

Cu  =  63-4 

Ag  =  107-92 

A 11  =  197-3 

Mg  =  24-3 

Zn  =  65-3 

Cd  =  112 

Hg  =  2ilO 

Al  =  27 

Ga=69 

In  =  113-7 

Tl  =  204-18 

Si  =  28-4 

Ge  =  72-3 

Sn  =  119 

l'b  = -206-95 

P  =  31 

As  =  75 

Sb  =  120 

Er  =  lCC  3 

Bi=208  9 

S  =  32-06 

Se=  79 

Te=125 

CI  =35-5 

Br=  79-95 

1  =  126-85 

3 

5 

7 

9 

11 

13 

Series 


(III  this  Talile  0  =  1G  is  the  starting-point  of  atomic  weights.    See  P.  W.  Clarlie,  C.  N.  63,  76.) 


rangement  of  the  elements  wliich  MendeleeS 
suggests  as  a  truer  representation  than  the  tore- 
going  table  of  the  peculiarly  compounded  periodi- 
city which  obtains. 

The  reason  for  this  subdivision -  which  may 
not  inaptly  be  compared  with  the  subdivision  of 


justified  in  making  the  subdivision  in  this  case 
{v.  Classification,  vol.  ii.  p.  204). 

But  in  the  case  of  Group  V.  the  '  family 
characteristics  '  do  not  so  predominate  over  those 
of  the  group.  N,  P,  V,  As,  Sb,  &c.,  are  all  so 
much  alike  in  properties  that  here  a  resolutioa 
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into  families  is  by  some  regarded  as  superfluous  ; 
this  group,  it  is  said,  is  more  conveniently 
studied  as  a  whole,  for  now  the  '  group  charac- 
teristics '  predominate  over  those  of  the  families 
(v.  vol.  ii.  p.  210). 

The  elements  constituting  the  eighth  group 
have  so  many  characteristic  properties  in  com- 
mon that  subdivision  of  the  group  in  any  way 
would  be  artificial  and  unnecessary. 

There  have  been  various  other  methods  (di- 
and  tri-dimensional)  suggested  for  representing 
the  periodicity  in  properties  of  the  elements,  but 
none  of  them  perhaps  sums  up  the  facts  known 
more  simply  and  clearly  than  Mendelfieff's  table 
(v.  Meyer's  Modern  Theories,  p.  120;  Keynolds, 
N.  3i,  423  ;  Crookes,  C.  J.  53,  503  ;  Bayley,  P.  M. 
[5]  13,  2G ;  Kremers,  Pliysikalisch-chemisehe 
Vntersuclmnjeii,  Wiesbaden,  1809-70 ;  Baum- 
hauer.  Die  Beziehungen  zioisclien  den  Atom- 
geivichte  und  der  Natur  der  Elemenie,  Braun- 
schweig, 1879). 

On  inspecting  his  table  in  the  light  of  known 
facts,  Mendeleel'f  was  led  to  make  the  following 
generalisations : — 

(i.)  Excluding  Series  2,  the  most  markedly 
non-metallic  elements  occur  in  odd  series.' 


bicarbonate,  its  difficultly  soluble  carbonate,  and 
in  the  formation  of  diglycollic  acid  by  the  inter- 
action of  LiOH  and  monochloracetic  acid.  N  is 
more  closely  related  to  P  than  to  V ;  O  to  S  than 
to  Cr.  Again  F  and  Mn  contrast  very  strongly. 
On  this  account  Mendeleeff  has  styled  the  ele- 
ments composing  Series  1  tuxd^^  Typical  Elements. 
Though  the  differences  (averaging  about  forty)  be- 
tween the  atomic  weights  of  Na  and  Mg  (Series  3) 
and  those  of  the  corresponding  elements  Cu  and 
Zn  (Series  5)  are  greater  than  those  derived  from  a 
consideration  of  Series  2  and  4,  yet  the  properties 
of  Na  and  Cu  on  the  one  hand,  and  of  Mg  and 
Zn  on  the  other,  contrast  so  strongly,  in  Men- 
deleeff's  opinion,  as  to  induce  him  to  enrol  Na 
and  Mg  also  among  the  typical  elements.  It  is 
open  to  question  whether  the  differences  between 
Mg  and  Zn  are  sufficient  to  justify  the  classifi- 
cation of  the  former  as  a  typical  element ;  most 
chemists  would  probably  find  in  Na  the  limit  of 
the  typical  elements.  Meyer,  however,  insists 
that  the  differences  between  Mg,  Al,  Si,  and  the 
other  members  of  the  corresponding  groups  is 
such  as  to  justify  the  enrolment  of  these  three 
substances  among  the  typical  elements,  as 
follows  :— 


Types 
P  S  CI 
As    Se  &c. 


_Li_ 
"K" 


Be^ 
"Ca" 


B_ 
^Sc" 


C     N     0    F      _     _     _     Na     Mg  Al 


Si 


Ti    V     Cr  Mn    Fe    Co     Ni     Cu     Zn  Ga 


(ii.)  Omitting  Series  2,  only  members  of  odd 
series  form  compounds  with  organic  radicles 
(the  organo  metallic  compounds).-  Just  as  the 
hydrides  of  Pd,  Cu,  and  Nb  contrast  strongly 
with  the  hydrides  of  elements  belonging  to  odd 


Yet  the  typical  elements  after  nitrogen  exhibit 
so  little  analogy  with  the  groups  placed  below 
them  in  the  above  scheme  that  Meyer  proposes 
the  following  as  perhaps  a  more  scientific  dispo- 
sition of  the  typical  elements  : — 


0  F 


Li 

Na 


Be 
Mg 


B 
Al 


C 
Si 


P  S  CI  K 
As    Se    Br  &c. 


Ca     Sc  Ti 


Cr     Mn     Fe     Co     Ni     Cu     Zn     Ga  — 


series,  so  organic  compounds  of  members  of  even 
series  (should  such  be  hereafter  discovered)  will 
possess  properties  very  different  from  those  of 
similar  compounds  with  which  we  are  at  present 
acquainted. 

Mendeleeff  expressly  omits  Series  2  in  making 
these  generalisations.  If,  excluding  the  very  in- 
complete Series  10  and  12,  we  tabulate  the  dif- 
ferences between  the  atomic  weights  of  corre- 
sponding elements  of  Series  2  and  4,  4  and  6, 
6  and  8,  we  find  that,  whereas  the  mean  difference 
of  corresponding  elements  of  consecutive  series 
is  about  42,  the  mean  difference  for  Series  2  and  4 
is  only  34-5.  Since  properties  and  atomic  weights 
are  dependent,  we  should  expect  from  the  above 
relations  that  the  properties  of  the  elements  of 
Series  2  would  contrast  with  the  general  pro- 
perties exhibited  by  the  other  members  of  the 
families  which  they  head.  Such  is  actually  the 
case  to  a  greater  or  less  extent  with  all  the  mem- 
bers of  Series  2 ;  e.g.  Li  differs  from  the  other 
alkali  metals,  and  approaches  the  alkaline  earths 
in  its  insoluble  phosphate,  its  easily  soluble 

■  To  render  these  generalisations  unconditional  Walker 
((7.  iV.  63,  251)  has  proposed  that  H  to  F  be  regarded  as 
constituting  Series  1,  Series  2  being  regarded  as  wanting. 
If  tliis  proposiil  is  adopted,  it  becomes  hardly  necessary  to 
differentiate  typical  elements  (u.  infni). 

"  Recently  it  lias  been  shown  by  Winliler  (B.  24, 873, 19GC) 
that  the  same  generalisation  can  scarcely  be  applied  to  tlie 
li^  di'ides  also. 


Some  go  still  further  than  Meyer,  and  regard 
H  to  CI  inclusive  as  typical  elements  ;  but  such 
extreme  views  can  scarcely  be  regarded  otherwise 
than  as  unwarranted  subordination  of  fact  to 
considerations  of  symmetry  suggested  by  Men- 
deleeff's  table. 

Mendeleeff  compares  his  so-called  typical 
elements  to  the  lower  members  of  homologous 
series  in  organic  chemistry,  which,  as  is  well 
known,  possess  many  properties  peculiar  to 
themselves  and  unrepresented  in  the  higher 
members.  In  this  connection  contrast  H^O  and 
CH^O  with  the  higher  alcohols  of  the  C„H^.„+;0 
series. 

While  some  disapprove  of  the  title  '  typical 
elements,'  maintaining  that  this  nomenclature 
connotes  exactly  the  opposite  of  what  it  should, 
seeing  that  the  typical  elements  are  by  no  meaus 
types  (as  this  word  is  generally  understood)  of 
the  groups  or  even  of  the  families  which  they 
head,  others  attempt  to  justify  Mendel6eff's 
nomenclature.  The  former  would  reohristen 
the  typical  elements  as  anomalous  elements; 
the  latter  would  either  find  in  the  typical  ele- 
ment of  the  group  a  combination  of  individual 
characteristics  of  each  of  the  constituents  of  the 
sub-groups  {vide  vol.ii.  p.  207),  or  in  the  typical 
elements  as  a  class  a  representation  of  the  ganmt 
of  variations  of  chemical  proi>:'rties. 

(iii.)  The  passage  from  even  to  odd  series  is 
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accompanied  by  a  more  gradual  change  in  the 
properties  of  the  elements  than  is  the  passage 
from  an  odd  to  an  even  series.  This  fact  is  in  a 
manner  emphasised  in  Mendel6eff's  second  table, 
(iv.)  As  the  at.  wt.  increases  in  each  group  : — 
(a)  The  elements  become  more  electroposi- 
tive, and  their  oxides  become  more  basic.  This 
is  well  exemplified  by  the  oxides  of  the  types 
lijO,  and  livOj  formed  by  the  elements  of  Gr.  V. 

(/6)  Corresponding  compounds  of  the  ele- 
ments become  more  easily  reduced.  This  is 
well  instanced  in  the  triplets  S,  Sc,  Te,  and  Cu, 
Ag,  Au. 

(7)  There  is  a  tendency  to  form  stable  oxides 
(and  the  salts  corresponding  to  these)  contain- 
ing less  O  than  the  maximum  salt-forming 
oxide  characteristic  of  the  group  (vide  infra). 
Thus,  the  characteristic  oxide  of  Gr.  V.  is  of  the 
type  E.^Oj,  and  the  haloid  and  oxyhaloid  salts  of 
the  lower  members  of  the  group  P,  V,  Nb, 
belong  to  this  form,  e.g.  PF,,  VOCL,,  NbCl, ; 
but  Bi,  which  is  the  highest  known  member 
of  Gr.  v.,  forms  salts  corresponding  to  the  oxide 
1L0.|.  Again  in  Gr.  IV.  no  oxide  of  Si  having  the 
formula  SiO  is  known  ;  SnO  is  known  but  is  un- 
stable ;  while  PbO  figures  as  the  stable  oxide  of 
lead. 

(v.)  Periodicity  of  valency  and  limiting  forms. 
It  has  long  been  admitted  that  the  atoms  of 
those  elements  which  form  hydrides  are  limited 
with  respect  to  the  maximum  number  of  H 
atoms  which  they  can  hold  in  combination,  but 
it  was  only  with  the  introduction  of  the  periodic 
law  that  it  was  noticed  that  this  limited  power 
of  combining  with  H  atoms  varies  in  a  regularly 
periodic  manner  with  the  atomic  weights.  Little 
is  as  yet  known  of  metallic  hydrides,  so  that  we 
have  to  look  to  Groups  IV. -VII.,  consisting  of 
what  may  broadly  be  called  the  non-metals,  for 
a  confirmation  of  this  periodicity. 
For  instance : — 

Gr.  IV. furnishes  us  with  CH,,  Sill, ; 

Gr.  V.     „  „  NH„PH„.\sH„SbH,; 

Gr.VI.    „  „  OH„SH..,ScH„ToH,.; 

Gr.VII.  „  „  FH,ClH,BrH,andIH. 

In  the  same  way,  but  more  perfectly,  the  law 
teaches  us  that  the  maximum  number  of  oxy- 
gen atoms  with  which  the  elementary  atoms 
can  severally  combine  to  form  definite  salt-form- 
ing oxides —either  acidic  or  basic,  as  the  case 
may  be — also  varies  periodically  with  the  atomic 
weights  of  the  elements.  The  oxides  charac- 
teristic of  Gr.  IV.  are  of  the  type  mfl^  (or  KO.J, 
those  of  Gr.  V.  of  the  type  'R  fl.,,  and  so  on  regu- 
larly till  we  come  to  the  eighth  group,  which  has 
maximum  salt-forming  oxides  of  the  type  K_0„ 
(or  110,).  In  carrying  back  this  regularity  to  the 
groups  I.-IV.,  consisting  for  the  greater  part  of 
metals,  we  find  that  it  assigns  to  each  of  these 
groups  exactly  that  type  of  oxide  which  we  know 
to  be  characteristic  of  the  individual  members 
of  the  group.  Hence  we  are  justified  in  broadly 
Asserting  that  the  types  of  the  hydrides  (so  far 
as  they  are  already  known),  as  well  as  those  of 
definite  salt-forming  oxides,  are  periodic  func- 
tions of  the  atomic  weights  of  the  elements.  At 
the  present  time  they  are  merely  considera- 
tions of  a  regular  periodicity,  and  not  facts 
actually  known,  that  lead  us  to  assign  ll._,0,  to 
Group  VII.  as  its  characteristic  oxide.  Fluorine, 
BO  far  as  we  know,  forms  no  oxides  at  all ;  and 


the  highest  halogen  oxide  is  of  the  type  R^O^. 
In  fact,  Mn  is  the  only  member  of  the  group 
tliat  has  an  oxide  conforming  to  the  type  E„0,. 
Yet,  having  regard  to  the  successes  (to  be  de- 
tailed later)  attendant  on  other  predictions  of 
the  law,  founded  only  on  considerations  of  sym- 
metry and  general  plan,  all  this  is  simply  tan- 
tamount to  admitting  that  the  conditions  of  the 
existence  of  such  oxides  as  CLO,,  P.O,,  &c.,  are 
legitimate  subjects  for  research.  Again,  in 
Gr.  VIII.  the  only  oxides  of  the  form  RO^  yet 
isolated  are  EuO.,  and  OsO, ; '  but  chemistry  is 
by  no  means  a  completely  worked-out  science 
wanting  nothing,  and  the  periodic  law  would 
be  at  fault  did  it  fail  to  mirror  forth  such  short- 
comings and  imperfections  as  still  exist.  The 
forms  of  complex  oxyacids  are  determined  by 
the  forms  of  the  maximum  oxides,  and  may  be 
derived  from  these  by  replacing  0  by  its  equiva- 
lent (OH),  orH.,.  Thus  from  SO,  we  can  derive 
the  chief  8xyacids  of  S:  SO,(OH).„  SO..H(OH), 
and  S0.,H2. 

The  highest  compounds  of  the  elements  with 
halogens  also  correspond  in  type  to  the  maxi- 
mum oxide  forms,  and  therefore  exhibit  a  regular 
periodicity.  In  many  cases,  however,  e.g.  TeCl,, 
ICI5,  AsCl.;,  only  haloids  lower  in  type  than  the 
maximum  oxides  are  known  ;  but  in  no  case  is 
a  simple  haloid  known  of  higher  type  than  the 
maximum  oxide  of  the  element  considered. 

Against  the  doctrine  of  a  maximum  oxide- 
form  peculiar  to  all  the  members  of  each  group, 
and  of  the  types  assigned  (Table,  top  p.  811),  the 
existence  of  such  oxides  as  K.O,,  BaO,,  Ac,  has 
been  adduced.  In  reply  it  has  been  pointed  out 
that  these  oxides  belong  to  the  classof  peroxidcs,- 
all  of  which  are  distinguished  by  their  instability 
in  the  presence  of  the  so-called  '  contact  agents,' 
as  well  as  by  their  inability  to  form  correspond- 
ing salts  with  a  given  basic  or  acidic  oxide,  as 
the  case  may  be  ;  and  that  a  generalisation  ex- 
plicitly extending  only  to  salt-forming  oxides, 
strictly  so  called,  cannot  be  impugned  by  con- 
siderations originating  in  the  study  of  a  class  of 
bodies  lying  wholly  without  the  pale  of  its  juris- 
diction. 

Yet  this  reply  is  scarcely  satisfactory  ;  for  in 
certain  cases  we  are  bound,  in  order  to  justify 
the  princijjle  advanced,  to  recognise  such  bodies 
as  PbO.,  and  Bi.^O,, — oxides  currently  regarded  as 
peroxides.  But  PbO,  is  undoubtedly  an  acidic 
oxide,  forming  with  basic  oxides  the  correspond- 
ing plumbates,  and  Bi,Or,  would  also  seem  to 
have  the  power  of  forming  with  strong  basic 
oxides  unstable  bismuthates — so  unstable,  in 
fact,  that  their  true  composition  is  still  very 
doubtful.  Hence  Mendelecff  [B.  15, 242)  asserts 
that  the  oxides  in  question  are  not  peroxides ;  for, 
according  to  him,  true  peroxides  such  as  BaO„, 
Cr,0;,  TiOg,  HjOj,  cannot  form  corresponding 
salts,^  and  must  of  necessity  contain  relatively 

'  Some  of  the  recently  isolated  c.arlinnyl  compounds  of 
the  elements  of  Group  Vl'll.  conform  to  type  MO^  ( C.  J.  57, 
749  ;  59,  1U90  ;  C.  S.  112,  1481). 

"  It  seems  more  than  probaljlo  that  a  wider  study  of  the 
higher  forms  of  oxidation  will  result  not  only  in  the  dis- 
covery of  several  new  peroxides,  but  also  of  a  distinct 
periodicity  of  type  amongst  this  class  of  bodies  also. 

'  The  recent  isolation  of  persulijliatcs,  M'SO,,  hy 
Berthclot  (C.  It.  112,  1481)  and  Marsli.all  (C.J.  69,  771) 
does  not  harmonise  with  Mendeleeflt's  views.  Nor  docs 
Pechard's  work  (C.  R.  112,  72U,  lOCOJ  on  higher  oxidised 
1  compounds  of  Mo  and  W. 
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more  O  than  do  the  maximum  salt-forming 
oxides  (acidic  or  basic)  as  defined  by  the  periodic 
law  {v.  also  Piccini,  B.  18,  Rcf.  255).  Still  the 
case  of  CuO  (which  cannot  be  regarded  as  a 
peroxide)  presents  a  dilliculty,  if  Cu  is  rightly 
placed  in  Gr.  I. ;  for,  in  accordance  with  this 
position  of  Cu  among  the  elements,  the  principle 
under  discussion  would  lead  us  to  expect  a 
maximum  salt-forming  oxide  of  the  formula 
CuA 

In  conclusion  it  may  be  said  that  although 
there  undoubtedly  is  some  connection  between 
the  at.  wts.  of  the  elements  and  the  types  of 
oxides  they  form,  yet  with  the  imperfect  methods 
■which  we  have  of  representing  the  periodic  law, 
and  in  the  absence  of  any  firmly  grounded  and 
generally  recognised  classification  of  oxides,  it  is 
impossible  to  give  a  hard-and-fast  enunciation 
of  this  connection. 

We  may  assert  that,  so  far  as  we  are  aware, 
a  single  atom  of  an  element  combines  with  at 
most  four  atoms  of  O  or  four  atoms  of  H.  The 
periodic  law  teaches  us  that  the  hydrogen-hold- 
ing power  of  the  non-metals  decreases  regularly 
with  increasing  at.  wt.,  while  the  oxygen-holding 
power,  as  measured  by  the  group-oxides,  iji- 
creases  regularly  in  such  a  way  that  the  sum  of 
the  number  of  equivalents  of  both  is  equal  to 
eight.  For  instance,  S  combines  with  two  equiva- 
lents of  H  to  form  H.,S  ;  it  cannot,  therefore, 
form  a  higher  salt-forming  oxide  than  HO^,  which 
contains  six  equivalents  of  O. 

Some  chemists  have  proposed  to  extend  this 
principle  to  the  metals,  i.e.  to  Groups  I.,  II.,  and 
III.  Since  Na  combines  with  one  equivalent  of 
O  to  give  a  salt-forming  oxide,  it  must,  they 
argue,  combine  with  not  more  than  seven  equiva- 
lents of  H  or  its  equivalent.  Similarly  Ba  com- 
bining with  two  equivalents  of  O  must  combine 
with  six  equivalents  of  H;  and  so  on.  But 
Brauner  {Sitz.  W.,  '  Math.-naturwiss.  Classe,'  84, 
11G5)  would  go  still  further.  Let  X  denote  a 
single  equivalent  of  any  element  or  radicle 

{X  =  H,  9,  |,  |,  on,  (fee.) ;  then  he  asserts 

that  the  whole  of  the  compounds  of  Na  will  be 
constituted  on  the  types  NaX  or  NaX.,  or  on 
types  intermediate  between  these  two ;  that  all 
the  compounds  of  Ba  will  be  constituted  on  some 
of  the  types  included  in  the  scheme  BaX, . . .  BaX,., 
and  so  on.  In  short  he  would  make  out  that 
there  are  certain  limiting  forms  defining  the 
complexities  not  only  of  the  binary,  but  of  all 
the  compounds  formed  by  each  element,  and 
that  the  range  of  these  limits  varies  regularly 
and  periodically  with  the  atomic  weights.  In 
order  to  substantiate  this  view,  recourse  has  been 
had  to  formuloB  not  yet  authorised  by  Avogadro's 
law,  and  sweeping  assumptions  are  made  as  to 
the  dispositions  of  the  constituent  atoms  or 
atomic  groups  in  the  molecules  or  reacting 
masses  of  the  bodies  taken  to  exemplify  this 
doctrine  of  limiting  forms.  Thus,  out  of  all  the 
numerous  compounds  of  the  alkali  metals,  the 
only  one  that  can  be  found  conforming  to  the 
type  RX,  is  the  substance  NaOH..SH20,  and  then 
only  provided  we  manipulate  the  constituent 
atoms  as  follows  :  Na(0H)(0H).,H3.  Si  belongs 
to  Group  IV. ;  therefore,  according  to  Brauner, 
all  its  compounds  ought  to  be  of  the  type  EX^.  | 


Its  oxide  SiOo  certainly  conforms  to  the  rule, 
but  the  highly  characteristic  body  SiH._,F„  does 
not.  Again,  can  such  compounds  of  Pt  as 
PtCl^BH^O,  PtClj2HC16H,0,  &c.,  be  regarded  as 
belonging  to  the  type  RX,  ?  These  are  one  or 
two  examples,  out  of  very  many,  of  the  kind  of 
difficulties  that  stand  in  the  way  of  a  full  recog- 
nition of  Brauner's  extension  of  Mendeleeff's 
views  {v.  Classification,  vol.  ii.  pp.  210-13). 

The  idea  that  the  valencies  of  the  atoms  vary 
regularly  and  periodically  with  their  weights  is 
one  which  has  often  been  mooted,  but  in  the 
absence  of  any  recognised  definition  of  valency 
it  is  an  idea  difficult  to  criticise. 

If,  as  was  originally  done,  the  valency  of  an 
element  be  referred  back  to  some  constant  ob- 
jective attribute  of  the  atom,  and  measured  by 
the  number  of  H  atoms  with  which  the  given 
atom  can  combine,  a  partial  periodicity  involving 
only  groups  IV.-VII.  is  undoubtedly  apparent. 


Group 

IV. 

V. 

VI. 

vn. 

SiH» 

NH3 
PH3 
AsHj 

OH, 
SH, 
Sell, 

FH 
CIH 
BrH 

Valency 

IV. 

III. 

II. 

I. 

This  conception  of  constant  valency  not  only 
lacks  in  generality  (since  out  of  the  70  or  so  ele- 
ments only  some  17  combine  with  H),  but  for 
the  establishment  of  its  validity  demands  a 
division  of  compounds  into  the  two  classes  of 
atomic  and  molecular — a  division  altogether  too 
artificial  to  be  admitted.  If  we  forgo  the  idea 
of  constant  valency,  and  merely  attempt  to  de- 
fine the  valency  of  an  element  as  a  number  ex- 
pressing the  maximum  number  of  monovalent 
atoms  (H,  F,  CI,  Br,  I)  with  which  a  single  atom 
of  the  element  in  question  combines  to  form  true 
gaseous  molecules,  i.e.  if  we  give  a  mere  name 
to  the  maximum  number  of  '  equivalents  '  repre- 
sented in  an  atom,  the  alleged  periodicity  is  still 
far  from  being  jserfect,  as  the  table  on  the  follow- 
ing page,  embracing  the  latest  results,  shows. 

Regarding  this  question  of  valency  in  the 
light  of  what  has  been  said  of  limiting  hydride 
and  oxide  forms,  it  is  at  least  apparent  that  our 
crude  conceptions  of  valency  do  not  admit  of  a 
satisfactory  quantitative  interpretation.  The 
sulphur  atom  fixes  2  equivalents  of  H  and  6  of 
0  ;  the  arsenic  atom  fixes  3  equivalents  of  H  and 
5  of  O.  Why,  we  may  ask,  should  we  decide  to 
overlook  these  essential  relations  exhibited  by 
the  oxides,  to  say  nothing  of  the  peroxides,  and 
regard  the  valencies  as  deduced  from  the  hy- 
drides and  haloids  merely  as  fundamental  pro- 
perties of  the  atoms  ? 

Mendel6efE  himself  regards  the  theory  of 
valency  as  extreme  and  not  very  valuable. 
Originating  in  the  study  of  carbon  compounds, 
valency  finds  in  the  domain  of  organic  chemistry 
its  only  legitimate  application ;  for  the  carbon 
atom,  in  accordance  with  its  position  in  the 
periodic  scheme,  combines  with  equal  numbers 
of  equivalents  of  H  and  O,  and,  further,  carbon 
compounds  do  not  form  so-called  molecular 
compounds.  He  maintains  that  the  forms  of 
chemical  compounds  (including  here  isomerism, 
and  therefore  structural  formuhc)  are  fully  ex- 
plained, without  the  spurious  aid  of  a  statical 
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GltOUPS 

I. 

II. 

III. 

lY. 

Y. 

YI. 

YII. 

Yin. 

J 

Li 

Be" 

B"' 

Qtv 

K'" 

0'' 

F* 

Na 

A  I"' 

Si'" 

pv 

S" 

CI' 

K' 

Ca 

Sc 

Ti''' 

yiv 

Cr"* 

Mil'' 

Fu'"   Ni  Co 

Cu 

Zu'' 

Ga''' 

As'^ 

St.'" 

Br* 

Q 

Rb' 

Sr 

Y 

Zl'" 

Nb'^ 

Mo'' 

Ru    Rh  IM 

7 

Ag' 

Cd'' 

Iu"> 

Sb" 

Tc'^ 

1' 

8 

Cs' 

Ba 

La 

Cc 

Di 

9 

Er 

lU 

Yb 

Ta^ 

^yvi 

Os   Ir  rt 

11 

Au 

Pbiv 

Bii" 

12 

(The  imlex  numbers  express  valencies.) 


theory  of  valency,  in  terms  of  the  periodic 
principle  together  with  more  generalised  views 
on  substitution  involving  the  recognition  of 
Newton's  third  law,  which  states  that  action  and 
reaction  are  equal  (y.  A.  Suppl.  8,  '211 ;  N.  40, 
354). 

Uses  of  the  Periodic  Lmv. — An  induction  of 
any  value  should  be  suggestive  of  deductions 
admitting  in  their  turn  of  experimental  con- 
firmation. Judged  from  this  standpoint,  the 
periodic  law  is  well  worthy  the  exalted  position 
accorded  it  among  the  principles  of  chemistry  ; 
for  it  has  opened  up  immense  fields  of  research 
which  deduction  has  already,  to  a  small  extent, 
BUCoessfuUy  explored. 

In  order  to  maintain  a  general  identity  of 
properties  in  the  vertical  columns  or  groups  of 
Mendeleeff's  table,  it  was  found  necessary  to 
make  gaps  here  and  there ;  to  leave  certain 
series  unrepresented  in  the  various  groups.  It 
was  asserted  that  these  empty  places  in  the 
scheme  were  the  positions  of  undiscovered  ele- 
ments for  which  Mendeleeff  proposed  a  provi- 
sional and  temporary  nomenclature.  Thus,  in 
the  year  1869,  the  element  next  to  Ca  =  40 
with  a  higher  atomic  weight  was  Ti  -  48  ;  but  Ti 
could  not  find  a  place  in  Group  III.  Series  4, 
as  its  properties  resemble  those  characterising 
Group  IV.  and  show  no  analogies  with  those  of 
the  other  members  of  Group  III.  Ti  was  accord- 
ingly placed  in  Group  IV.  Series  4,  and  the 
vacancy  in  Group  III.  Series  4  was  assigned  to  a 
then  unknown  element  provisionally  styled 
ekahoron.  The  principles  of  this  nomenclature 
are  very  simple.  The  predicted  element  takes 
its  temporary  name  from  the  one  immediately 
above  it  in  the  group-family,  the  Sanskrit  pre- 
fixes cka-,dvL-,  tri-,  &c.  being  prefixed  according 
as  the  unknown  element  is  one,  two,  &c.,  removes 
lower  down  in  the  family  than  the  name-deter- 
mining element. 

Those  elements  of  a  family  which  stand  im- 
mediately above  and  below  a  gap,  together  with 
those  which  immediately  precede  and  succeed  it 
in  the  series,  are  called  the  atom-analogues  of 


the  element  to  which  the  gap  corresponds. 
Thus  B,  Yt,  Ca,  and  Ti  are  the  atom-analogues  of 
ekaboron.  Now  it  follows  from  the  very  nature  of 
the  law  that  the  properties  of  any  given  clement 
must  be  determinable  from  those  of  its  atom-ana- 
logues ;  that  the  properties  of  ekaboron,  for  in- 
stance, must  be  similar  to,  but  intermediate  in 
intensity  between,  those  of  B  and  Yt,  and  at  the 
same  time  while  dissimilar  from  those  of  Ca  and 
Ti,  they  must  show  an  intermediacy  in  their  dis- 
similarity. Hence  it  becomes  possible  to  predict 
the  properties  of  still  undiscovered  elements  ; 
the  mean  of  means  of  the  properties  of  the  atom- 
analogues  forming  the  basis  of  the  prophecy. 
How  closely  the  properties  of  ekaboron  thus  pre- 
dicted by  Mendel6etf  tallied  with  the  properties  of 
Sc  experimentally  investigated  ten  years  later  by 
Nilson  is  shown  in  the  article  Atomic  and  Mole- 
CHLAR  Weights  (vol.  i.).  Even  were  this  case  of 
ekaboron  an  isolated  one,  the  wonderfully  exact 
concordance  between  prediction  on  the  one  hand 
and  experimental  realisation  on  the  other 
would  go  far  to  establish  the  periodic  law  as  a 
generalisation  of  the  highest  order.  But  eka- 
boron is  not  an  isolated  example  of  the  prophetic 
infallibility  of  the  law  which  has  as  strikingly 
asserted  itself  in  connection  with  the  two  recently 
discovered  elements  Ga  and  Ge  {q.  v.  vol.  ii.  507, 
610).'  The  periodic  law  is  and  will  be  to  the 
science  of  chemistry  what  Newton's  law  of  gravi- 
tation was  and  is  to  the  science  of  astronomy. 
Neptune  had  its  place  assigned  in  the  worlds 
around  us  before  it  was  seen ;  before  they  were 
discovered  Sc,  Ga,  and  Ge  had  their  properties 
detailed  and  their  places  assigned  them  among 
the  elements,  which  by  means  of  the  periodic 
law  have  been  raised  from  the  level  of  '  mere 
fragmentary  and  incidental  facts  in  nature.'  ^ 

The  validity  of  Mendeleeff's  generalisation 
has  also  been  confirmed  in  connection  with  the 
question  of  atomic  weights.    Before  the  enun- 

•  It  yet  remains  to  bo  seen  wlictlier  the  new  clement, 
austriaoum,  sepai-atort  liy  Brauner  frura  teUiiriuin  oi-es,  will 
identify  itself  with  (Ivi-teUiu  iiim,  wliose  properties  have 
recently  been  specified  by  Meudeleell. 
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ciation  ot  the  periodic  law  the  values  for  the 
atomic  weights  formed  a  series  of  isolated  and 
purely  empirical  numbers  ;  the  atomic  weight  of 
an  element  once  ascertained,  there  was  nothing 
in  the  actual  numerical  value  itself,  even  when 
considered  along  with  the  properties,  either  to 
confirm  or  cast  doubt  on  it  as  the  true  atomic 
■weight.  But  the  periodic  law  teaches  that  the 
atomic  weights  are  by  no  means  disconnected 
quantities,  but  that,  taken  in  connection  with 
the  properties  of  the  elements,  their  values  con- 
stitute a  series  of  mutually  corrective  numbers  ; 
in  short,  the  law  gives  significance  to  the  ex- 
pression '  the  probability  of  an  atomic  weight.' 

In  dealing  with  this  aspect  of  the  law  it  will 
be  well  to  distinguish  two  sets  of  cases  : — 

a.  Those  in  which  the  law  has  actually  fixed 
certain  atomic  weights  indeterminable  at  the 
time  by  other  means. 

II.  Those  in  which  the  law  has  merely  served 
to  correct  the  values  of  atomic  weights  inaccu- 
rately determined  by  the  usual  methods. 

As  illustrative  of  a  we  may  consider  the  case 
of  Be.'  The  equivalent  of  Be  having  by  accurate 
experiment  been  fixed  at  4'51,  it  follows  that  the 
atomic  weight  must  be  numerically  equal  to 
71  X  4-51,  where  n  is  an  integer.  At  first  chemists 
were  led  to  assign  the  formula  Be.^0.,  to  the  oxide 
of  Be  on  account  of  its  isomorphism  and  many 
points  of  similarity  with  Al^O.,.  This  taken  in 
conjunction  with  the  analysis  of  the  oxide  makes 
n  =  3,  and  consequently  fixes  the  atomic  weight 
as  13-5.  But  Brauner  repeatedly  emphasised  the 
view  that  the  oxide  of  Be  has  the  formula  BeO, 
and  that  Be  has  therefore  the  atomic  weight  9. 
The  keynote  of  the  many  arguments  advanced 
by  Brauner  in  favour  of  his  views  was  the  in- 
compatibility of  the  existence  of  an  element  with 
an  atomic  weight  of  13-5,  and  having  the  pro- 
perties of  Be,  with  the  system  of  the  elements  as 
arranged  and  classified  by  the  periodic  law. 

In  this  system  he  argued  that,  not  only  was 
there  no  room  for  an  element  at.  wt.  13-5,  but 
that  the  proved  existence  of  such  an  element 
would  be  totally  subversive  of  the  law.  On  the 
other  hand,  he  pointed  out  that  a  vacancy  ex- 
isted in  Series  2,  Group  II.,  for  an  element  with 
an  atomic  weight  equal  to  9 ;  and  a  careful  exami- 
nation of  the  relations  of  the  members  of  Series  2 
as  a  whole  to  those  of  other  series,  taken  along 
with  the  known  relations  of  beryllium  to  the 
magnesium  group,  absolutely  demanded  in  his 
opinion  the  filling  up  of  this  vacancy  with  the 
element  beryllium.  Brauner's  views  were  fully 
confirmed  by  Nilson  and  Pettersson,  who  suc- 
ceeded in  taking  the  vapour  density  of  beryllium 
chloride ;  the  application  of  Avogadro's  law  to 
their  results  gave  the  atomic  weight  of  Be  equal 
to  9  and  the  formula  of  the  oxide  BeO. 

We  are  inclined  to  wonder  that  the  question 
of  the  atomic  weight  of  so  rare  and  compara- 
tively unimportant  an  element  as  Be  has  origi- 
nated such  a  large  amount  of  work  and  stimu- 
lated such  lively  discussion,  unless  we  remember 
that  a  question  of  much  greater  import  than  the 
atomic  weight  of  Be  was  at  issue  ;  the  validity  of 
the  periodic  law  itself  was  at  stake.  And  it  is  of 
interest  to  note  that  Mendeleeff  regards  the  sub- 
stantiation of  Brauner's  views  on  Be  as  a,  confir- 

'  In  what  iramerliately  follows  tlie  values  given  for 
atomic  weights  and  equivalents  are  only  approximate. 


mation  of  his  law  of  the  same  order  as  the  dis- 
covery by  Nilson  of  Sc,the  ekaboron  of  prophecy. 
In  a  similar  way  the  suggestions  thrown  out  by 
the  periodic  law  anent  the  atomic  weights  of  U, 
Ce,  and  In  have  all  met  with  corroboration.  Up 
to  the  date  of  the  j)eriodic  law,  Peligot's  value  120 
( =  three  times  the  equivalent  40)  was  received 
as  the  atomic  weight  of  U;  but  Mendeleeff  {I.e. 
178)  suggested  six  times  the  equivalent,  or  240, 
as  the  correct  atomic  weight,  thus  conferring 
on  U  the  distinction,  which  it  is  now  universally 
admitted  to  hold,  of  being  the  element  with  the 
highest  known  atomic  weight. 

In  1870  the  recognised  atomic  weight  of  Ce 
was  92  (2  X  4C).  Mendeleeff  (I.e.  186),  however, 
showed  that  no  place  existed  in  the  system  for 
an  element  with  this  atomic  weight,  and  showing 
the  properties  of  Ce,  but  that  a  suitable  vacancy 
existed  in  Group  IV.  Series  8,  if  Ce  was  regarded 
as  having  an  atomic  weight  one  and  a  half  times 
the  then  accepted  value.  Mendeleeff's  proposal 
has  been  fully  justified  by  later  work  on  the 
cerite  metals  (C.  J.  41,  68). 

The  equivalent  of  In  is  37-8,  and  formerly  its 
atomic  weight  was  taken  equal  to  twice  this,  or 
75-6.  But  Mendeleeff  {I.e.  174)  showed  the  ne- 
cessity of  trebling  the  equivalent,  thus  assigning 
the  value  113-4,  which  is  now  accepted,  to  the 
atomic  weight  of  this  metal.  Similarly  Men- 
deleeff suggested,  what  has  not  yet  been  very 
satisfactorily  settled,  that  the  atomic  weight 
of  yttrium  is  three  times  its  equivalent  number, 
29-87  {v.  Eabths). 

The  investigations  on  tellurium  are  fairly 
illustrative  of  the  cases  summed  under  the  head- 
ing /3.  The  adoption  of  the  value  128  for  the 
atomic  weight  of  Te  as  determined  by  Berzelius 
would  necessitate  iodine  (at.  w.  126-5)  taking 
precedence  of  Te  in  Series  7  of  the  periodic 
scheme  ;  iodine  being  thus  separated  from  the 
rest  of  the  halogens  and  tailing  into  GroupVI. with 
such  elements  as  S  and  Se,  with  which  it  shows 
no  analogies,  and  Te  falling  into  Group  VII.  with 
such  elements  as  CI,  Br,  and  Mn,  with  which  it 
in  turn  shows  no  kinship.  This  violation  of  the 
principle  of  identity  of  chemical  behaviour  in  the 
groups  suggested  some  grave  error  in  the  ac- 
cepted atomic  weight  of  Te ;  an  error  causing 
this  element  to  succeed  iodine  in  the  series  in- 
stead of  preceding  it,  as  the  general  plan  of  the 
law  requires.  The  subject  has  recently  been 
investigated  by  Brauner  {G.  J.  55,  382),  who  for 
a  second  time  has  vindicated  the  law  in  a  most 
striking  manner  by  showing  that  the  ci-devant 
tellurium  is  probably  not  elemental,  and  that 
the  atomic  weight  of  unalloyed  tellurium  is  con- 
siderably lower  than  that  of  iodine,  being  equal 
to  about  125. 

In  much  the  same  way  the  law  has  led  to  the 
correction  of  the  previously  accepted  atomic 
weights  of  osmium,  platinum,  and  gold. 

Formerly  the  accepted  atomic  weights  of  Os, 
Ir,  Pt,  and  Au  were  in  accordance  with  the 
scheme 

Os>Ir>Pt>Au. 
But  from  the  analogies  existing  between  Os,  Ku, 
and  Fe,  and  the  disposition  of  the  first  two  series 
represented  in  Group  VIII.  Mendeleeff  {A.  I.e.) 
predicted  alterations  of  the  atomic  weights  in 
accordance  witli  the  scheme 

Os<Ir<Pt<Au. 
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This  prediction  has  been  fully  contirmed  by 
recent  researches  ;  it  has  not,  however,  yet  been 
found  possible  to  verify  and  substantiate  the 
results  now  accepted  for  the  last  three  metals 
by  the  application  of  Avogadro's  law. 

As  will  be  seen  from  the  case  of  tellurium, 
the  periodic  law  in  its  relation  to  atomic-weight 
determinations  is  broadly  suggestive  rather  than 
accurately  dcliuitive.  It  may  be  that  ere  long 
the  discovery  of  the  exact  character  of  the 
periodicity,  which  at  present  we  comprehend 
only  vaguely,  will  raise  Mendeleeli's  law  to  the 
rank  of  an  instrument  for  the  absolute  evaluation 
of  atomic  weights. 

Mendel6eff  has  repeatedly  emphasised  the 
great  advantage  accruing  to  students  and 
cjiemists  generally  from  an  adoption  of  the 
periodic  classification  as  a  working  basis — the 

I.  II.  III.  IV. 

„  [  CbH,j        CsH,2       C„H„  C^Hio 

I  NH,C       NH^C      NH^C  NH,C 
h  \  or 
[  NH3(CH3) 

advantage  lying  in  the  great  mnemonic  power  of 
the  law,  which,  introduced  into  the  disheartening 
chaos  of  accumulated  chemical  fact,  at  once  re- 
solved the  complexities  of  the  apparent  and  re- 
arranged them  so  as  to  exhibit  the  simplicities 
of  the  real.  With  one  mental  effort  we  commit 
to  memory  a  large  mass  of  facts  which  previ- 
ously demanded  so  many  independent  but  seve- 
rally no  less  taxing  mental  exertions.  No  longer 
is  phosphorus  studied  as  an  element  apart  from 
arsenic,  but  the  general  scheme  of  properties  of 
the  v^'hole  fifth  group  is  learnt,  and  the  facts 
about  P,  As,  V,  &c.,  are  easily  mastered  by  re- 
membering their  small  individual  deviations  from 
this  general  scheme. 

The  law  is  also  useful  in  that  it  points  out 
the  directions  which  should  be  taken  by  future 
research  on  the  as  yet  unknown  compounds  of 
well-known  elements.  It  is  well  called  '  the 
finger-post  of  modern  chemistry.'  Examples  of 
its  utility  in  this  respect  have  been  indicated  when 
treating  of  the  law  in  its  relation  to  limiting  forms 
and  to  atomic-weight  determinations.'  In  fact, 
every  generalisation  made  in  connection  with 
the  law  suggests  new  work ;  organo-metallic 
compounds  of  In  and  Tl,  and  of  the  form  MR, 
(where  R  =  organic  radicle)  must  be  forthcoming 
\v.  supra,  ii.) ;  a  suboxide  of  Cd  having  the 
formula Cd.jO  is  looked  for  {v.  iii.7),  while  various 
new  peroxides  of  IMo  and  W,  also  a  true  peroxide 
of  lead  (Pb.,0  J  are  very  probable  reahsations  of 
the  future  {v.  v.). 

Theories  having  their  origin  in  the  Periodic 
Laiv. — Although,  according  to  Mendel6elf  (C.  J. 
6.5, 634),  the  periodic  law,  solely  founded  as  it  is  on 
the  solid  rock  of  well-ascertained  chemical  fact,  in 
no  way  indicates  the  nature  of  the  elements  nor 
predicates  the  existence  of  a  unique  matter,  yet 
many  have  made  it  a  peg  whereon  to  hang 
theories  respecting  either  the  compound  nature 
of  our  elements  or  the  existence  of  a  primordial 
matter. 

The  simple  relations  holding  between  the 

'  The  existence  of  Curtius*  azoimide  N3H  was  foreseen 
Dy  Jtemleldeff  (B.  23,  31G1). 
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atomic  weights  of  elements  constituting  some  of 
the  natural  families,  and  the  analogy  between 
the  relations  so  obtained  and  those  found  be- 
tween the  molecular  weights  of  members  of 
homologous  series,  led  Dumas  (C.  ii.  4.5,  46,  47) 
and  Gladstone  (P.  ill.  [4]  5,  313)  to  suggest  that 
the  so-called  elements  are  not  primary,  but  are 
composed  of  two  or  more  simpler  elements. 

Pelopidas  (B.  16,  1868)  called  attention  to 
the  fact  that  the  residues  of  hydrocarbons  ami 
nitrogenous  organic  bodies  can  be  arranged  in 
a  periodic  system,  exhibiting  in  the  number  of 
members  constituting  the  period,  as  well  as  in 
the  gradual  passage  in  each  period  from  basic  to 
acidic  characters,  a  close  analogy  to  Mendeleeff's 
periodic  arrangement  of  the  elements.  The  fol- 
lowing are  examples  of  the  periods  arranged  by 
Pelopidas  : — 

V.  VI.         VII.  VIII 

C,H„       C,H,       C,H,  C«U, 

NH,C      NHG  NO 

The  monovalent  radicles  NH3(CH3)  and  C,jH|, 
undoubtedly  show  many  analogies  with  the  alkali 
metals  ;  and  CN  has  always  been  compared  with 
the  halogens  of  Group  VII.  Sulphur,  Group  VI., 
forms  the  acid  SO._.(OH)., ;  so  the  radicle  CJi^ 
forms  the  acid  CjH^O„(OH),„  and  so  on. 

Carnelley  (C.  N.  Nos.  1375  and  1378),  from 
a  consideration  of  the  fact  that  the  salient 
physical  properties  of  the  normal  halogen  and 
alkyl  compounds  of  hydrocarbon  radicles  exhibit 
relationships  similar  to  those  of  corresponding 
compounds  of  the  elements,  develops  the  view 
that  elements  are  analogous  to  the  hydrocarbon 
radicles  both  in  form  and  function.  On  the 
supposition  that  C  and  H  are  true  elements,  he 
then  attempts  to  draw  up  a  scheme  of  compounds 
of  two  primary  elements,  A  and  B,  corresponding 
to  Mendeleeff's  scheme  of  the  alleged  elements,  the 
compounds  possessing  the  same  'atomic  weights ' 
and  showing  the  same  periodicity  as  the  accepted 
elements.  In  this  scheme  the  elements  appear 
as  bodies  of  the  type  A„B>7i+(2-.r).  where  x 
is  the  group  and  n  the  homologous  series  to  which 
the  element  belongs ;  A  is  a  tetrad  element 
identical  with  carbon,  and  B,  '  probably  the 
ethereal  fluid  of  space,'  is  a  monad  element  with 
atomic  weight  =  -  2 1  These  views  of  Carnelley 
are  as  much  in  advance  of  the  earlier  one^  of 
Dumas  and  Gladstone  as  is  the  periodic  law  in 
advance  of  their  disconnected  schemes  of  classi- 
fication ;  but  they  cannot  be  regarded  otherwise 
than  as  ingenious  and  bold  speculations  indi- 
cating the  directions  in  which  investigations  on 
the  rationale  of  the  periodic  law,  and  on  the 
nature  of  the  elements,  will  probably  be  prose- 
cuted before  we  arrive  at  anything  approaching 
the  truth,  either  concerning  the  law  on  the  one 
hand  or  the  elements  on  the  other. 

The  attempt  to  discover  some  kind  of  unity 
in  the  sea  of  apparent  diversities  by  which  wa 
are  surrounded,  or,  rather,  the  natural  inclina- 
tion to  assume  such  a  unity,  is  as  old  as  philo- 
sophy itself.  Prout  merely  gave  scientific  defi- 
niteness  to  the  views  of  the  early  Grecian 
philosophers  when  he  suggested  that  the  atomic 
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weights  of  all  the  elements  were  whole  mul- 
tiples of  that  of  hydrogen,  which  he  iden- 
tified with  the  primary  matter ;  and  in  later 
years  many  have  in  turn  thought  to  find  in  the 
periodic  law  a  warranty  for  resuscitating  the 
principle  underlying  Prout's  law,  at  the  same 
time  either  shifting  the  primary  matter  lower 
down  in  the  scale,  so  that  hydrogen  itself  appears 
as  a  highly  condensed  form  of  matter,  or  not 
attempting  in  any  way  to  particularise  concern- 
ing the  primary  matter. 

The  application  of  recent  developments  in 
spectroscopy,  combined  with  improved  methods 
of  fractionation,  has  resulted  in  the  view  that 
many  of  our  so-called  rare  elements  at  least  are 
not  strictly  elemental  {v.  Metais,  kare,  and 
Elements).  At  first  sight  the  large  increase  in 
the  number  of  recognised  elements  which  this 
recent  work  involves  would  seem  to  militate 
against  the  indications  of  the  periodic  law.  But 
Crookes  (C.  J.  63,  487)  has  attempted  to  show 
that  the  new  views  may  be  brought  into  com- 
plete harmony  with  the  periodic  law  if  we  will 
but  admit  into  chemistry  the  principle  of  evolu- 
tion. Granted  that  the  different  forms  of  matter 
have  been  cyclically  evolved  from  a  primitive 
formless  fluid  (protyle),  and  that  the  units  of 
Mendeleeff's  generalisation  are  rather  'elemen- 
tary groups' than  true  elements,then  the  periodic 
law  with  its  limited  accommodation  necessarily 
follows  {v.  also  Mills,  infra). 

Some  attempts  have  recently  been  made  to 
express  the  atomic  weights  of  the  elements  by 
means  of  general  algebraic  formulse.  While  it 
must  be  allowed  that  we  are  more  likely  to  arrive 
at  clear  views  regarding  the  periodicity  of  the 
elements  through  methods  founded  on  the  theory 
of  numbers  than  through  methods  of  a  purely 
geometrical  nature,  yet  many  of  the  researches 
so  far  undertaken  in  this  direction  do  not  even 
promise  to  help  towards  the  final  solution  of 
the  periodic  law.  In  a  few  cases  expressions 
have  been  obtained  which,  as  they  involve  con- 
stants numerically  equal  to  some  of  the  impor- 
tant constants  occurring  in  the  principles  of 
chemistry,  may  on  a  more  detailed  study  cul- 
minate in  a  clearer  understanding  of  the  nature 
of  the  elements  and  the  rationale  of  the  law. 
Mills  (P.  M.  [5]  18,  393 ;  21,  161)  arranges  all 
the  elements  according  to  their  atomic  weights, 
and  then  subdivides  this  arrangement  into  sixteen 
groups.  He  then  finds  that  all  atomic  weights 
are  involved  in  the  logarithmic  expression 
16.p-15  (•9375)-",  in  which  x  is  an  integer  and 
p  is  the  group-number  of  the  element  considered.' 
This  expression  arrived  at  empirically  is,  accord- 
ing to  Mills,  such  as  we  should  expect  if  we  re- 
gard the  elements  as  stable,  but  more  or  less  in- 
complete, stages  in  the  polymerisation  of  the 
primary  matter  as  it  cooled.  It  is  also  note- 
worthy that  the  above  expression,  in  that  it 
points  to  the  existence  of  an  upper  limit  to  our 
existing  system  of  atomic  weights,  confirms  views 
originally  expressed  by  Mendel6eti. 

Carnelley's  attempt  (P.  M.  [6]  29,  97)  to  give 
a  general  expression  to  the  atomic  weights  of  the 
elements  is  of  more  interest  in  that  it  is  founded, 
not  on  a  conveniently  assumed  and  artificial 

'  G.  J.  Stoney  has  also  arrived  at  a  logarithmic  expres- 
sion for  the  atomic  weights  (C.  J.  Froc.  1888.  55). 


periodicity,  but  on  the  natural  periodicity  as  this 
finds  expression  in  Mendeleeff's  schemes. 

Carnelley's  equation  is  A  =  c  (»t  -t-  -/v),  where 
A  =  approximate  atomic  weight ;  m  =  a  member 
of  an  arithmetical  progression  depending  on  the 
series  to  which  the  element  belongs  ;  v  =  number 
of  the  group  of  which  the  element  is  a  member  ; 
and  c  is  a  constant. 

Excluding  the  elements  of  the  first  three  series 
(typical  elements),  the  expression  for  the  atomic 
weights  of  all  the  other  elements  may  be  thrown 
into  the  more  convenient  form 

A  =  c  (3i  a-9-l-  Vv), 

where  a  is  the  number  of  the  series  to  which 
the  element  belongs.  In  his  paper,  Carnelley 
notes  the  following  points  of  interest :  the  mean 
value  of  c  =  6'64  is  nearly  identical  with  the 
mean  value  of  the  atomic  heats  of  the  ele- 
ments. Assume  that  c  in  the  above  formula 
actually  represents  atomic  heat,  then  it  follows 
that  the  specific  heats  of  the  elements  should  be 

given  by  the  expression  — ^ — ;  and  this  is 
m+  Vv 

found  actually  to  be  the  case.  It  should  be  noted, 
however,  that  these  coincidences  may  be  purely 
accidental  and  meaningless,  being  simply  the  re- 
sult of  the  particular  units  adopted.       D.  C. 

PERSEITE  C,H„0,.  [188^].  S.  5  at  18°. 
Mol.  w.  (by  Eaoult's  method)  179  (calc.  212). 
A  body  resembling  mannite,  occurring  in  the  fruit 
and  leaves  of  Laurus  persca  growing  in  the 
tropics  (Miintz  a.  Marcano,  C.  R.  99,  38 ;  A.  Ch. 
[6]  3,  279  ;  Maquenne,  A.  Ch.  [6]  19,  6 ;  C.  B. 
106,  1235  ;  107,  683,  658;  Deh^rain,  C.  B.  108, 
101  ;  cf.  Avequin  a.  Melsens,  A.  Ch.  [2]  72,  109). 
Extracted  by  water  at  60°,  the  extract  treated 
with  lead  acetate,  filtered,  freed  from  lead  by  H,S, 
concentrated,  and  mixed  with  MeOH.  Formed  by 
reduction  of  mannoheptose  by  sodium-amalgam 
(E.  Fischer  a.  Passmore,  j5.  23,  2228).  Small 
needles  (from  alcohol),  si.  sol.  cold,  v.  sol.  hot 
water  and  alcohol.  Its  solution  becomes  dextro- 
rotatory when  borax  is  added.  Does  not  reduce 
Fehling's  solution  or  undergo  alcoholic  fermen- 
tation. On  oxidation  by  nitric  acid  it  yields 
mannoheptose  CjH|jO,  and  finally  oxalic  acid. 
Boiling  HI  and  P  give  O.H„  (c.  104°)  and  C,H„I 
(190°-200°).  HCl  yields  G,H,,  (92°).  An  al- 
coholic solution  treated  with  HCl  and  benzoic 
aldehyde  yields  C,H,.(CHPh),0,  [c.  219°]. 

Acetyl  derivative  C,H„(OAc),.  [119°]. 
Crystalline  powder,  insol.  water,  sol.  alcohol. 

Butyryl  derivative  G,H„(O.CjH,0).. 
(c.  300°  in  vacuo).  Syrup. 

Nitrate  C,H„(NO,),.  [138°].  Made  from 
perseite  (1  pt.),  fuming  HNO,  (5  pts.),  and  cone. 
H„SO,.  White  needles,  insol.  water,  sol.  hot 
alcohol.    Explodes  when  struck. 

PETROCENE.  The  highest  boiling  portion 
of  American  petroleum  contains,  according  to 
Hemilian  (B.  9,  1604),  a  hydrocarbon  C^^H,, 
[above  300°]  crystallising  from  benzene  in  yellow 
laminaj.  Prunier  {A.  Ch.  [5]  17,  28)  found 
carbopetrocene  C.^^Hs  [268°]  which  yielded 
Co.H^C^HjNjO,  [185°]  and  C2,H,2C„H3N30,  [135°]. 
Prunier  also  found,  in  petroleum,  petrocin 
C,,,H,?  [102°]  yielding  C^H^C^H^NjO,  [98°]  ami 
a  hydrocarbon  C,Hj  ?  [119°].  V.  also  Petroleum. 

PETROLEUM.  Earth-oil, Bock-oil, Naphtha, 
Mineral  oil,  Erdol,  Steinol,  Petrole,  Huile  de 
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f'icrre,  Bitume  liquide.  Petroleum  is  the  general 
name  given  to  the  natural  oily  liquids  occurring 
in  the  earth  at  different  depths  and  in  many 
localities.  The  natural  oil  is  a  mixture  of  several 
hydrocarbons,  has  a  strong  bituminous  smell, 
but  differs  very  considerably  in  its  physical  pro- 
perties and  chemical  composition.  It  is  found 
in  large  quantities  in  the  United  States,  in  the 
Caucasus,  and  in  the  country  situated  at  the 
mouth  of  the  Danube,  in  considerable  quantities 
inBurmah  and  in  Galicia,  and  has  been  found  in 
Persia,  the  West  Indian  islands,  Italy,  parts  of 
Germany,  Switzerland,  China,  India,  France,  and 
England.  Its  specific  gravity  ranges  from  '77  to 
I'l,  and  its  colour  from  pale  yellow  to  brown, 
dark  green,  and  black.  The  colour  of  crude 
petroleum  not  only  varies  with  the  locality,  but 
varies  from  time  to  time  in  the  same  district. 
B.  Redwood  has  recorded  the  colours  of  various 
kinds  of  crude  petroleum  (Journ.  Soc.  Arts,  34, 
823,  878),  and  Lovibond's  tintometer  is  used  for 
determining  the  colour  of  commercial  samples. 
'Crude  petroleum  varies  considerably  in  its  com- 
position, that  from  North  America  consisting 
chiefly  of  hydrocarbons  of  the  GiJU^n+o  series, 
while  that  from  Baku  (Caucasus)  contains  in 
addition  the  hydrogenised  aromatic  hydrocar- 
bons of  the  general  formula  C„H.„j  (Beilstein  a. 
Kurbatow,  B.  13,  1818,  2028)  and  "small  quanti- 
ties of  other  hydrocarbons  (Markownikow  a. 
Oglobine,  J.  R.  15,  287,  307).  Galician  petroleum 
contains  hydrocarbons  of  the  series  C„H,>„+2 
and  C„H2„_g  (Freund,  A.  115,  19),  and  also  the 
hydrogenised  aromatic  hydrocarbons  of  the 
formula  CjiHjjt  (Lachowicz,  A.  220,  168). 
Crude  petroleum  also  contains  small  quantities 
of  compounds  containing  sulphur,  nitrogen,  and 
oxygen.  0'23  per  cent,  of  nitrogen  has  been 
found  in  petroleum  from  Ohio,  and  1-11  per 
cent,  in  that  obtained  from  California.  Beilby 
has  also  found  -05  per  cent,  of  nitrogen  in  Baku 
oil  and  0'188  per  cent,  in  Galician  ozokerite. 
Crude  American  petroleum  contains  at  least 
0-008  per  cent,  of  nitrogen  (S.  C.  I.  10,  120). 
Sulphur  amounts  to  1'87  per  cent,  in  certain 
Russian  petroleums,  and  is  present  in  that  ob- 
tained from  California,  Lima,  Ohio,  and  Canada, 
but  is  absent  from  Pennsylvanian  and  West  Vir- 
ginian oils  (Vohl,  D.  P.  J.  216,  47 ;  Woodman, 
A.  C.  J.  [1891]  13, 179).  From  the  variable  com- 
position of  crude  petroleum  it  follows  that  its 
volatility  will  be  very  different,  the  several  consti- 
tuents of  crude  petroleum  extending  from  the 
gaseous  members  of  the  marsh-gas  series  to 
solids  which  boil  at  400°.  As  a  rule,  the 
petroleum  with  lowest  specific  gravity  is  the 
most  volatile  and  inflammable.  Crude  petroleum 
also  may  contain  water  and  sediment,  and  is 
tested  commercially  for  its  specific  gravity, 
odour,  colour,  its  feel  when  rubbed  between  the 
fingers,  and  the  percentage  of  naphtha  (or  portion 
volatile  below  150°)  yielded  on  fractional  dis- 
tillation (Allen,  '  Commercial  Organic  Analysis,' 
11,  369  ;  Nawratie,  D.  P.  J.  246,  328,  423).  The 
flashing-point  and  burning-point  of  petroleum 
are  also  important  factors  for  ascertaining  its 
commercial  value,  but  these  tests  are  usually 
applied  only  to  the  refined  petroleum  or  kerosene, 
which  consists  of  the  more  volatile  portions 
of  the  crude  oil  which  can  be  burned  with  a 
wick  [Petroleum  Act,  1871,  34  and  35  Vict.  cap. 


[  105;  Petroleum  Amendment  Act,  1879;  and  foi 
variation  of  flashing-point  with  climate  S.  C.  I. 
1,  471 ;  C.  N.  40,  305  ;  49,  196).  For  calorific 
values  of  petroleum,  see  Deville,  C.  R.  72,  195, 
and  68,  348.  Co-eUicient  of  absorption  of  oxygen 
is  higher  for  petroleum  than  for  water  [Zeit. 
Phys.  Chcm.  1,  70).  When  crude  petroleum 
is  distilled,  the  various  fractions  are  separately 
collected  and  used  for  a  variety  of  commercial 
purposes.  In  America  the  distillation  is  con- 
ducted in  large  stills,  and  the  first  fractions, 
known  as  '  cymogene  '  and  'rhigolene,'  are  con- 
densed by  artificial  cold  and  pressure.  The 
fraction  which  next  comes  over,  having  a 
density  increasing  from  •636  to  '725  or  -750,  is 
separately  collected,  and  when  re-distilled  is 
termed  '  gasoline,'  '  naphtha,'  and  '  benzine.' 
The  next  fraction  consists  of  oils  of  S.G.  -75  to 
•84,  and  is  known  as  '  kerosene  '  or  '  photogene  ' ; 
while  the  residue  is  distilled  in  other  retorts  for 
lubricating  oils,  S.G.  •84-^9,  and  solid  paraffin, 
until  coke  is  left  as  a  residue  combustible  with 
difficulty.  Petroleum  ether  is  the  fraction  con- 
taining hydrocarbons  of  S.G.  •625-^665,  and 
consists  of  '  rhigolene  '  and  '  gasolene,'  while 
petroleum  spirit  or  benzolLne  consists  of  the 
'  naphtha  '  and  '  benzine  '  fractions,  S.G.  'OS- 
•745. 

In  Russia  the  petroleum  is  distilled  in  a  series 
of  stills  in  a  continuous  process,  and  yields  three 
I  fractions :  light  benzine,  S.G.  ^754 ;  '  gasolene '  or 
I  heavy  benzine,  S.G.  ^787 ;    and  kerosene,  S.G. 
j  ■825.    The  residue  on  further  distillation  yields 
(1)  lubricating  oils,  (2)  solar  oil,  and  (3)  'astatki,' 
which  last  is  either  used  as  fuel  or  distilled  at  a 
j  red  heat,  yielding  benzenes  and  anthracene. 
Baku  petroleum  contains  only  traces  of  solid 
hydrocarbons,  while  that  from  the  Caucasus 
yields  about  6  per  cent,  of  paraffin  (B.  Redwood, 
S.  C.  I.  4,  74). 

In  Germany  the  crude  naphtha  is  refined  into 
four  distinct  products : 

Petroleum  ether  (40°-70°).  S.G.  0-640-0-650. 
Benzine  (70°-120=).    S.G.  0-700. 
Ligroin  (120°-135°).    S.G.  0-730. 
Cleaning  oil  (130°-160°).     S.G.  0-745-0-750 
(Schenkel,  CMm.  Lid.  13,  512). 

Further  details  on  the  petroleum  industry, 
and  the  properties  and  uses  of  these  commercial 
products,  will  be  found  in  Thorpe's  Dictionaby 
or  Applied  Chemistey. 

Early  Literature.— Beiore  1864  very  little  ac- 
curate knowledge  of  the  chemical  constitution  of 
the  various  petroleum  oils  was  known,  the  earlier 
investigations  chiefly  recording  the  localities  in 
,  which  the  oil  had  been  found,  its  physical  pro- 
perties, and  its  behaviour  on  distillation. 

On  the  next  page  is  a  list  of  the  more  im- 
portant of  these  examinations. 

American  petkoleum.  Pelouze  a.  Cahours 
(C.  R.  54,  124  ;  56,  605  ;  57,  62)  made  a  syste- 
matic investigation  of  the  Pennsylvanian  oil  in 
1864,  and  showed  that  it  contained  hydrocarbons 
of  the  formula  C„H.^„4..„  including  representatives 
of  every  member  of  the  series  from  Cjl!,.,  to 
C„H,„.  Ronalds  added  C..H„  C,H„,  and  JtC^H,, 
to  this  list  (C.  J.  18,  529).  Above  280°,  the 
boiling-point  of  the  highest  of  these  hydrocar- 
bons, the  oil  yielded  fusible  paraffins  [45°-65°], 
and  they  when  distilled  in  closed  vessels  were 
resolved  into  other  C„H2n+2  C„H.>,i  hydro- 
s' o  2 
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Date 

Description 

Author 

Reference 

1788 

Black  Hungary 

Wintere 

Crell's  Chern.  Annal.  1,493 

1791 

Galicia 

Martinovich 

1,72 

Bibl.  Univ.  1832,  160 

1817 

Naphtha  of  Miano,  Parma 

Saussure 

1829 

Persia 

Unverdorben 

S.  57,  243 

1831 

Bangoon 

Christison  a.  Gregory 

T.  E.  13,  118,  m 

1833 

Persia 

Blanchet  a.  Sell 

A.  6,  309 

1836 

Bavaria 

Kobell 

J.  pr.  8,  305 

— 

Galicia 

Torosiwiecz 

R.P.  55,  15;  61,  398 

— 

Baku 

Hess 

P.  34,  417 

1840 

Miano 

Pelletier  a.  Walter 

J.  Ph.  26,  549 

1848  \ 
1849/ 

Derbyshire 

Ure  a.  Mansfield 

C.J.I,  249 

Ph.  7,  485 

1857 

Eangoon 

De  la  Eue  a.  Miiller 

Pr.  8,  221 

1858 

Hanover 

Eisenstiick 

A.  113,  151 

>» 

Uelsman 

A.  114,  279 

Galicia 

Freund  a.  Pebal 

A.  115,  19 

carbons.  Schorlemmer  found  small  quantities 
of  benzene  and  its  liomologues,  and  Beilstein  a. 
Kurbatoff  a  hydrogenised  aromatic  hydrocarbon 
of  the  CnH,,,  series,  which  they  isolated  and  de- 
termined to  be  hexahydro-metaxylene. 

The  paraffin  hydrocarbons  above  alluded  to 
have  also  been  examined  in  detail,  and  in  many 
cases  their  constitution  determined. 

In  the  neighbourhood  of  the  North  American 
oil  wells  methane  is  evolved,  and  is  associated 
■with  ethane  in  the  gases  which  issue  from  the 
De  la  Mater  well  at  Pittsburg  (Sadtler,  Am.  Ch. 
1876,  98  ;  Fouqu^,  G.  B.  67,  1015).  Ethane, 
propane,  and  w-butane  exist  dissolved  in  the 
petroleum.  Of  the  higher  parafiins  the  following 
have  been  isolated : 

C^H,.,,  7t-pentane,  dimethyl-propane; 
C^H|j,  w-hexane,  ethyl-iso-butane ; 
C,H,i;,  w-heptane  and  an  isomeride; 
either       dimethyl-diethyl-methane  or 
methyl-etliyl-isopropyl-methane  (Schor- 
lemmer, C.  J.  26,  819) ; 
CsH,^,  ^^-octane  and  an  isomeride; 
C,H2,„  two  isomerides  exist  (Lemoine,  Bl.  [2] 
41, 164) : 

o  (136°)  S.G.  0-742 
/3  (130°)  S.G.  i-^  0-734. 

C,„H2.2,  constitution  not  known  (160°).  Pelouze 
a.  Cahours  ;  (166°)  Wurtz,  Bl.  1863,  300  ;  (160°) 
S.G.  —  0-753  Lemoine.  The  solid  paraffins 
CjHjo,  C.,,H-5,  and  C^^H^^  have  also  been  sepa- 
ra'ted.'  (V.  also  Grevil'le  Williams,  Tr.  1857,  737  ; 
C.  J.  15,  130  ;  Pelouze  a.  Cahours,  A.  Ch.  [4]  1, 
5  ;  /.  1862,  410  ;  Warren,  Z.  1865,  668  ;  J.  1868, 
330  ;  Warren  a.  Storer,  Z.  1868,  228 ;  Lefebvre, 
Z.  1869,  185;  Schorlemmer,  Tr.  162,  111; 
Eonalds,  Z.  1866,  523 ;  C.  J.  18,  54  ;  J.  pr.  95, 
421 ;  Wurtz,  A.  96,  372  ;  and  for  the  occurrence 
of  the  same  hydrocarbons  in  boghead  coal  and 
cannel  oil,  Schorlemmer,  A.  126, 109  ;  Williams, 
A.  125,  107 ;  and  for  a  comparative  table  show- 
ing the  C,JLin+2  hydrocarbons  found  in  petro- 
leum, or  by  distilling  paraffin  and  reducing  the 
fatty  acids,  Beilstein,  vol.  i.  136.)  Warren  also 
obtained  the  olefines  C,|,H2(|,  C,|H22,  and  0,2H2| 
from  American  petroleum,  and  traces  of  volatile 
benzene  hydrocarbons  and  the  hydro-benzene 
compounds  present  in  Caucasian  oil  have  also 
been  detected  in  this  oil.  Canadian  petroleum 
contains  a  somewhat  greater  percentage  of  aro- 


j  matic  hydrocarbons,  and  is  further  characterised 
by  its  large  amount  of  sulphur  derivatives. 

The  action  of  heat  on  American  petroleum 
products  has  been  studied  by  many  observers. 

j  When  the  crude  oil  is  heated  alone  the  lower 
members  of  the  CaHj^+j  series  of  hydrocarbons 
are  evolved  as  gas.  As  the  temperature  increases 
the  higher  paraffin  hydrocarbons  distil  over ; 
but  at  the  same  time  vapours  are  evolved  which 
are  absorbable  by  bromine.  Le  Bel  examined 
this  product,  and  found  it  to  consist  of  bromides 
of  the  olefines  CJE,,,  O^H,,  C^H^,  C,H,„,  C.H,,,  and 
that  there  are  isomeric  compounds  of  the  higher 
members  of  the  series.  They  have  been  sepa- 
rated either  by  fractionating  the  bromides  ob- 
tained in  this  way,  or  by  their  different  behaviour 
towards  cold  HCl.  Acetylene  and  crotonylene 
are  also  formed,  and  other  less  hydrogenised 
hydrocarbons.  When  the  vapour  of  petroleum 
ether,  or  the  fraction  (50°-80°)  and  containing 
chiefly  CjHij,  CgHi4,  andC^H,,,  is  passed  through 
a  red-hot  tube  it  yields  CJI^  and  C.^H^  and 
hydrocarbons  absorbable  by  bromine.  These, 
according  to  Prunier,  are  acetylenes  consisting 
of  crotonylene  C^H^  and  traces  of  C^Hj,  C^H,„, 
and  C,H|2. 

Petroleum  spirit  (70°-120°)  contains  the 
hydrocarbons  C^H,^,  C;H|g,  and  C^H,,,  and  the 
rectified  oil  (150°-280°)  the  paraffins  from  C,,H2„ 
to  C|„H.|.| ;  the  crude  fraction,  however,  contains 
hydrocarbons  which  are  dissolved  by  sulphuric 
acid.  The  heavy  oil  (above  400°),  used  for 
lubricating  purposes,  has  not  been  carefully  ex- 
amined. Vaseline  is  the  next  product  obtained 
on  distilling  the  crude  oil,  the  distillation  for 
heavy  oil  being  stopped  as  soon  as  acid  vapours 
begin  to  be  evolved.  Little  is  known  as  to  the 
constitution  of  its  hydrocarbons.  When  vaseline 
is  not  manufactured  the  distillation  is  continued 
until  solid  paraffin  distils  over.  The  solid  residue, 
rich  in  carbon,  also  contains  hydrocarbons,  and 
in  it  or  in  the  solid  paraffin  have  been  found, 
besides  the  higher  paraffins,  anthracene,  phen- 
anthrene,  chrysene,  pyrene,  chrysogen  (Fritzsche, 
C.  R.  54,  910),  parachrysene  (llasenack),  benz- 
erythrene  (Schultz),  and  fluoranthrene  (Prunier, 
Bl.  [2]  31,  293).  A  hydrocarbon  C^H^,  isomeric 
with  acenaphthalene,  has  also  been  isolated,  and 
there  are  indications  of  the  presence  of  quinones. 
From  the  coke  Prunier  and  Varetine  have  also 
f  ucceeded,  by  the  action  of  solvents,  in  extract- 
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ing  small  quantities  of  liyclrocarbons  containing 
a  very  high  percentage  of  carbon. 

From  a  green  solid  [190°-240°]  obtained 
from  Pittsburg,  and  called  'petrocene'  or  the 'new 
product,'  formed  by  the  distillation  of  the  residue 
after  the  ordinary  paraffin  had  come  over,  Prunier 
isolated  hydrocarbons  which  are  called  carboz- 
ene,  carbojietrocene,  and  thallene.  Analysis 
shows  that  they  contain  96-97'7  p.c.  of  carbon, 
and  have  formulte,  therefore,  ranging  from 
{GJi..)„...(Cj'H.,)i„  where  n  is  variable  but  higher 
than  4. 

Gustavson  has  stuciied  the  action  of  AL.Brg 
and  HBr  on  the  different  fractions  of  petroleum 
ether.  The  fraction  (G7°-70'^),  and  chiefly  hex- 
ane,  gave  by  this  treatment  a  solid  from  which 
he  obtained  an  orange  liquid  CiH^AlBrj,  which 
decomposes  above  120°  and  on  addition  of  water. 
It  is  insoluble  in  the  hydrocarbons  from  which 
it  is  derived,  and  in  CS^,  but  soluble  in  EtBr. 
The  other  fractions  give  similar  results,  but  not 
such  a  good  yield. 

Beilstein  and  Kurbatoff,  by  the  action  of 
HNO3  on  the  fraction  (95^-100°),  obtained  a 
nitro- compound  C;Hn(NO.,)  (195°),  and  soluble 
in  KOH.  The  fraction  ("ll5°-120°)  similarly 
treated  also  gave  acid  nitro-  products,  called  by 
the  authors  trinitro-isoxylene. 

Russian  petroleum.  The  Baku  oil  has  been 
the  subject  of  much  investigation,  and  it  appa- 
rently is  a  more  complicated  mixture  than  the 
American  product.  Its  density,  according  to 
Mendeleeff,  varies  from  -881- -886  at  15°,  and 
its  variation  with  temperature  is  given  by  the 

equation '^'^  =  -  [0-00635(i-0-0000015(£--l-44], 

since  the  eo-eflielent  of  variation  of  density  with 
temperature  can  be  considered  constant  for  any 
given  hydrocarbon.  The  densities  d  range  be- 
tween -750  and  -900. 

Baku  petroleum  gives  off  a  large  volume  of 
inflammable  gas,  and  leaves  on  distillation  a 
vaseline  having  all  the  properties  of  the  Ameri- 
can product  save  that  its  density  is  higher. 
The  low-boiling  portions  of  the  oil  contain  some 
hydrocarbons  of  the  C„H,„+2  series,  and  marsh 
gas  is  evolved  in  the  neighbourhood  of  the  Cas- 
pian Sea ;  but  Schutzenberger  and  lonine 
found  that  the  major  portion  of  the  hydro- 
carbons present  were  characterised  by  great  in- 
ertness, and  had  a  composition  represented  by 
the  formula  C„H2„,  being  isomerides  of  the  olefine 
series  of  hydrocarbons.  The  hydrocarbons  were 
called  paraffenes  (C.-R.91,  823),  and  were  found 
not  to  form  addition  products  with  Br,  fuming 
HNO3,  nor  HjSO^.  They  found  that  the  vapours, 
when  passed  through  a  red-hot  tube,  produced 
aromatic  hydrocarbons,  and  at  a  dull  redness 
gave  products  which  unite  energetically  with  Br, 
and  are  converted  into  resins  by  H_,SO ,.  Chlorine 
and  a  little  iodine  convert  them  into  unstable 
chloro-  compounds,  which  cannot  be  distilled 
without  decomposition.  Of  the  several  hydro- 
carbons present  they  isolated  two,  (221°)  and 
(231°),  and  found  that  the  latter  had  a  V.D. 
corresponding  to  the  formula  C|^H,,s.  Subse- 
quent investigators  have  concluded  that  these 
paraffenes  are  the  hexahydrides  of  the  benzene 
series  of  hydrocarbons  which  are  now  called 
naphthenes,  similar  to  those  obtained  syn- 


thetically by  Wreden  {A.  187,  ICl),  who  described 
the  following : — ■ 

C,H,.„  hexahydrobenzene,  S.G.  -76  (69°) ; 

C,H,  „  hexahydrotoluene,  S.G.  -772  (97°)  ; 
and  C„H,„  hexahydrolsoxylene,  S.G.  -771  (117°). 
Beilstein   a.   Kurbatoff  have  found   the  iso- 
meric   hexahydrometaxylene    (B.    13,   1820  ; 
C.    J.  40,  159  ;  also  Markownikoff  a.  Spady, 

B.  20,  1850)  in  Kusslan  petroleum,  and  subse- 
quent investigations  have  established  the  pre- 
sence of  a  series  of  naphthenes  from  C^Hig  to 

C,  jH,„.  Markownikoff  (.4.  234,  89^115)  has  also 
obtained  similar  results,  and  has  shown  that  the 
naphthenes  are  the  chief  constituents  of  the  oil 
boiling  below  300°.  The  fraction  distilling 
(210°-330°)  under  20  mm.  also  contains  a  large 
percentage  of  these  C„H^,„  hydrocarbons.  In 
addition,  he  isolated  In  the  fraction  (85°-250°) 
the  following  aromatic  hydrocarbons :  C,;H,., 
Gfij(CH3),  C^H,„  isoxylene,  p-xylene,  C,,H|2 
pseudo-cumene  and  mesitylene,  CmH, ,  durene, 
isodurene  and  another  (diethylbenzene '?),  C|,Hm 
diethyl-toluene  and  isomerides,  and  hydrocarbons 
of  the  formuliB  C,,!!,,  (styrene?),  C||H,.,,  Ci^H,,, 
and  C,,H,,.  Markownikoff  and  Oglobine,  from 
the  fraction  (210°-330°)  under  20  mm.  obtained 
evidence  of  the  presence  of  oxygenated  com- 
pounds of  both  acid  and  neutral  characters  {Bl. 
[2]  41,  258),  and  obtained  a  denser  naphthene 
C|jH.|(|.  Engler  lias  also  confirmed  the  presence 
of  mesitylene  and  pseudo-cumene  {B.  18,  2234) 
in  Caucasian  petroleum  {v.  also  Le  Bel,  C.  B. 
103,  1017-1019). 

Aschan  has  isolated  from  the  Baku  oil,  acids 
of  low  carbon  percentage  derived  from  hexa-, 
hepta-,  and  octo-naphthenes.  From  the  hepta- 
naphthene  carboxylic  acid  by  P  and  HI  he  has 
prepared  an  octonaphthene  (117°)  under  742  mm. 
S.G.  2  0-7706,  identical  with  that  obtained  by 
Markownikow  from  the  Caucasian  oil  (B.  24, 
2710;  and  Zaloziecki,  B.  24,  1808).  On  the 
formation  of  acid  compounds  in  petroleum  v. 
Zaloziecki,  Z.  f.  Angcw.  C.  1891.  410. 

The  oil  of  still  higher  boiling-point  consists 
of  najjhthlnes  C„H,,„_.,,  or  hydrocarbons  pro- 
bably derived  from  the  naphthenes  by  the  high 
temperature,  together  with  C„H.,„_4  hydrocar- 
bons and  about  10  p.c.  of  true  benzene  com- 
pounds, which  are  homologues  of  styrene. 
When  the  naphtha  residues  are  distilled  at  tem- 
peratures above  400°,  dissociation  of  the  high 
boiling  products  takes  place,  and  fresh  low- 
boiling  hydrocarbons  are  formed.  According  to 
Lissenko  a.  Kosenbladt,  the  best  yield  of  low- 
boiling  products  is  obtained  at  a  temperature 
434°-437°  (Berg,  J.  R.  1887,  349),  but  Nobel 
gives  400°  as  the  best  temperature  for  maximum 
dissociation  {D.  P.  J.  266,  226).  The  Nobel 
brothers  obtain  benzene,  naphthalene,  and 
anthracene  from  their  petroleum  residues  at 
Baku  (D.  P.  /.  246,  429-432).  Beilstein  a. 
Kurbatoff  have  studied  the  action  of  nitric  acid 
upon  Bussian  petroleum.  They  find  that  the 
fraction  (95°-100")  is  oxidised  to  succinic  and 
several  volatile  acids,  and  at  the  same  time  a 
nitro- compound  CgH||(NO.^)  (212°)  is  formed. 
The  corresponding  fraction  of  American  petro- 
leum under  like  treatment  yields  a  nitro-  body 
C,H„(NO,)  (195°).  The  fraction  (115°-120°) 
gives  crystals  of  trinitro-isoxylene.  Markowni- 
koff a.  Oglobine  isolated  the  above-mentioned 
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hydrocarbons  chiefly  by  treating  the  several 
fractions  of  the  oil  with  concentrated  H^SO^  and 
separating  the  sulphonates  produced.  About 
15-20  per  cent,  of  the  fraction  (180°-280°)  is 
converted  into  these  sulphonates.  Chiefly  mono- 
and  di-  acids  derived  from  the  hydrocarbons 
C„H2,;_2,    C„H2,j_j,    C„H2„_s,    C„H2„_,(|  and 
C„H„„^,.j.    The  naphthenes  are  not  attacked  by 
cone.  H^SO.,,  but  fuming  acid  converts  them  into 
resins.    The  principal  sulphonates  isolated  are 
C„H,5S0,H,  2  isomers  C.nHi^SO^H,  C,3H,.)S0,H,  | 
C|,H,.,S03H,    C„H,3S0,H,    and     C,;H„SO,H.  ! 
Schutzenbei'ger   has  shown  that  a  bright-red  ! 
heat  dissociates  the  low-boiling  naphthenes  into  ! 
benzene  derivatives,  while  a  dull  heat  determines  | 
the  formation  of  butylene,  and  crotonylene  and  j 
its  homologues.    The  oil  obtained  from  Tiflis  ; 
appears  to  be  intermediate  in  character  to  that  j 
of  the  American  and  Baku  products.    Beilstein  ' 
a.  Kurbatoff  (C.  J.  40,   1020)  isolated  from 
samples    of  this  petroleum,   n-pentane,  iso- 
pentane,  and  a  butane  in  the  (30°- 35°)  fraction, 
a  hexane  and  naphthenes  in  the  (70°-75°)  frac- 
tion, and  a  heptane,  benzene,  and  toluene  in  the 
(95°-100°)  fraction.    They  also  obtained  from 
this  oil,  by  the  action  of  HNO3,  a  dinitro-  com- 
pound C,H8(N0,).,  [95°]  (V.  aiso  Le  Bel,  C.  B. 
103,  1018). 

The  petroleum  found  in  Germany  and  Galicia 
is  characterised  by  a  large  amount  of  aromatic 
hydrocarbons,  and  Kraemar  a.  Bottcher  hold  that 
the  hydrocarbons  of  German  petroleum  and  Baku 
oil  differ  from  coal  tar  and  shale  tar  oils  only  in 
the  relative  proportions  of  those  hydrocarbons 
which  are  attacked  by  cone.  H^SO^  and  HNO3 
{B.  20,  595-609). 

Engler  has  made  a  very  systematic  investiga- 
tion into  the  composition  of  the  German  oils, 
and  has  isolated  or  identified  the  following  sub- 
stances :  gases  CH.,,  CO,  CO,,  N,  C._>H^,  and 
homologues ;  in  the  first  fraction  (below  150°) 
C^H,.,,  C^H,^,  and  C„H.,„ ;  in  the  fraction  (160°-  i 
182°)  pseudo-cumene  and  mesitylene  ;  and  in  the  ; 
higher-boiling  portion  solid  paraffin.  The  oil  j 
from  Oelheimer  and  Wietzer  contains  saturated 
hydrocarbons,  naphthenes,  but  no  solid  paraffin 
nor  volatile  products  below  150°.  The  Tegern- 
see  oil  is  especially  rich  in  aromatic  hydrocar- 
bons (Engler,  D.  P.  J.  267,  550-570  ;  592-597  ; 
268,  76-90).  Engler  has  also  detected  phenols 
and  fatty  and  oleic  acids  in  many  specimens. 
Boussingault  has  also  isolated  from  Alsatian 
I5etroleum,  petrolene,  and  a  black  colouring  mat- 
ter similar  to  that  found  in  Alsatian  bitumen 
and  in  Galician  oil  (Le  Bel,  Bl.  1888,  359). 

Galician  PETEOiiEDM  Contains  hydrocarbons 
of  the  C„H,,„+2  and  C„Iiy,-„  series  (Freund,  A. 
115,  91).  It  has  also  been  examined  by  Lacho- 
wicz  {A.  220,  168),  who  finds  in  the  low-boil- 
ing fraction  •(80°-125°)  the  following  hydro- 
carbons :  isopentane  (30°),  «-pentane  (37°), 
hexane  (60°),  M-heptane  (99°),  ennane  (148°), 
S.G.  f  -742,  two  decanes  (152°),  S.G.  ^  -7187 
and  (162°).  S.G.  2^  -7324  ;  benzene, 
toluene,  xylene,  and  mesitylene,  but  no  olefines. 
From  the  high  S.G.  of  the  benzene  fractions  he 
also  infers  the  presence  of  naphthenes  (hexa- 
hydro-toluene  and  hexahydro-isoxylene).  Paw- 
lewski  has  also  found  2  p.c.  of  aromatic  hydro- 
carbons, principally  benzene  and  p-xylene,  in 
Galician  oil.    According  to  Bandrowski,  this 


petroleum  contains  a  small  quantity  of  a  basia 
body  resembling  the  alkaloids  {M.  8,  225),  and 
Weller  has  also  detected  the  presence  of  bases 
in  the  yellow  oil  (S.G.  85)  obtained  from  Saxon 
petroleum  {B.  20,  2098).  On  the  Galician  petro-. 
leum  industry  v.  Kedwood,  S.  G.  I.  1892. 

BuEiiESE  PETROLEUM  lias  Only  been  imperfectly 
examined.  Eomanis  has  found  gases,  benzene, 
and  solid  parafBn  in  the  crude  oil  and  5  p.c.  of 
solid  paraffin  in  that  refined  at  Rangoon.  It 
solidifies  at  24°,  and  has  a  S.G.  •85--9.  From 
another  district  in  Burma  (Arracan)  a  mineral 
oil  is  obtained  which  contains  benzene  and  its 
homologues,  but  does  not  solidify.  Its  S.G.  is, 
also  lower,  -825  (C.  N.  59,  292). 

The  origin  of  petroleum. — Mendel^eff  has 
given  considerable  attention  to  this  subject,  and 
has  advanced  strong  reasons  for  believing  that 
mineral  oils  have  not  been  produced  like  coal 
from  the  decomposition  of  past  vegetation.  He 
believes  that  it  is  formed  in  the  depths  of  the 
earth  beneath  the  very  site  on  which  it  is  found, 
since  it  cannot  be  water-borne.  The  absence  of 
any  large  masses  of  organic  matter  in  the  oil 
districts  negatives  the  vegetable  origin  of  petro- 
leum. In  Europe  the  oil  wells  belong  to  Ter- 
tiary and  late  geological  periods,  but  in  America 
and  Canada  the  oil-bearing  sands  are  found  m 
the  Devonian  and  Silurian  formations,  and  hence 
below  the  carboniferous  beds.  The  oil  beds  also 
always  run  parallel  to  mountain  ranges,  and 
MendeMeff  believes  that  water  has  found  its  way 
through  the  fissures  formed  at  the  upheaval  of 
these  ranges  to  the  heated  metallic  carbides 
below,  resulting  in  the  foi'mation  of  metallic 
oxides  and  hydrocarbons,  the  chemical  composi- 
tion of  which  depends  upon  the  conditions  of 
temperature  and  pressure  under  which  they  are 
formed.  This  origin  of  petroleum  is  supported 
by  the  frequent  presence  of  sulphur  in  crude 
oils,  by  the  asphaltene  containing  a  mineral  ash 
consisting  of  oxides  of  Fe,  Al,  Cu,  Ca  (Ag),  and 
by  the  non-saturated  nature  of  many  of  the 
hydrocarbons.  The  occurrence  of  petroleum  in 
the  lavas  of  Etna  lends  additional  support  to 
this  theory  (Silvestri,  G.  1877,  1).  Hoefer, 
Engler,  Leopold  v.  Buch,  Sterry  Hunt,  and 
many  geologists  believe  that  petroleum  has  been 
formed  by  the  decomposition  of  organic  matter 
of  animal  origin,  and  advance  the  presence  of 
nitrogen  compounds  and  direct  experiments 
with  animal  fats  in  support  of  their  view.  On 
the  origin  of  petroleum  see  Neucs  Wurtcrbuch, 
iii.  39  ;  Byasson  {M.  S.  1876,  1077)  ;  Mendeleeff 
{Bevue  Scientif.  1877,  409);  Anderson  {B.  A. 
address,  1889) ;  Engler  (B.21, 1816-1827) ;  Hoefer 
('  Mineralolindustrie  '  in  Bolley's  Techyiologie) ; 
Zaloziecki  (D.  P.  J.  280,  69,  85,  133) ;  Watson 
Smith  (S.  G.  I.  10,  979).  S.  E. 

PETROLEUMIC  ACID  v.  Hendecenoic  acid. 

PETTENKOFER'S  REACTION.  A  blood-red 
colour  on  warming  with  cane-sugar  and  cone. 
ItjSOj.  The  colour  is  produced  by  the  bile  acids, 
cholic  acid,  and  many  other  bodies.  Furfur- 
aldehyde  may  be  used  instead  of  sugar  (Mylius, 
H.  11,  492 ;  V.  also  vol.  i.  p.  508). 

PEUCEDANIN  v.  Impebatorin. 

PEWTER.  An  alloy  of  Pb  and  Sn ;  v.  this 
vol.  p.  125. 

PHACONIN  V.  Proteids. 

PHASEOMANNITE  v.  Inosite. 


PIIENANTHRAQUINONE. 
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PHASOL  C,,H,,,0.  [190"].  [a]i,  =  3n'6°  in  a 
4  p.c.  chloroform  solution.  Found  in  the  husks 
of  peas  [Pisum  satiinim)  (Likernik,  B.  24,  188). 
Groups  of  tables  (from  alcohol),  insol.  water,  v. 
sol.  hot  alcohol  ami  ether.  Gives  a  purple  colour 
on  shaking  its  chloroform  solution  with  li^SOj 
of  S.G.  1-70. 

PHELLANDE.ENE.  A  dextrorotatory  modi- 
fication of  this  terpene  occurs  in  oil  of  elemi,  a 
Iffivorotatory  variety  in  Australian  eucalyptus 
oil  (Wallach,  A.  245,  234).  The  dextrorotatory 
variety  occurs  also  in  the  seeds  of  Fhcllandrium 
aquaticuiJi ,  and  in  oil  of  fennel  {v.  Tekpenes). 

PHENACETURIC  ACID  C,„H,|N03,  i.e. 
CH,Ph.C0.NH.CH,.C02n.  [143°].  S.  -7  at  11°. 
Occurs  in  horses'  urine  (Salkowski,  B.  17,  8010). 
Found  in  urine  after  taking  phenyl-acetic  acid 
(Salkowski,  H.  7,  162).  Prepared  by  digesting 
phenyl-acetic  anhydride  with  glycocoll  and  benz- 
ene (Hotter,  J.  pr.  [2]  38,  97;  B.  20,  84). 
White  lamina;  (from  water)  or  cubes  (from 
alcohol).  On  nitration  it  gives  p-nitro-phenace- 
turic  acid  [173°].— CaA',2aq.  S.  (of  CaA'„)  3  at 
11°. — CuA'.^  aq. — AgA' :  amorphous  insoluble  pp. 

Methyl  ether  Mek'.    [86-5°].  Needles. 

Ethyl  ether  BtA'.    [79°].  Prisms. 

n-Propyl-ctherFrA'.    [31°].  Plates. 

Amide  [174:°].    Pearly  tables. 

PHENACONIC  ACID.  A  name  given  by 
Carius  to  a  mixture  of  maleic  and  fumaric  acids. 

PHENACYL.    Tlie  radicle  C,H„CO.CH.,. 

DI-PHENACYL-ACETIC  ACID  v.  Di-benzoyl- 

ISOBDiyniC  ACID. 

DI-PHENACYL-ACETOACETIC  ETHER 

(CH,Bz),CAc.CO,,Et.  [83°].  Made  from  aceto- 
acetic  ether,  NaOEt,  and  phenacyl  bromide 
(Paal  a.  Hoermann,  B.  22,  322.5).  Monoclinic 
crystals,  si.  sol.  cold  alcohol,  v.  sol.  CSj.  Alco- 
holic NH3  at  125°  forms  two  bodies  [136°]  and 
[192°]. 

Mono-oxim.    [63°].  Flakes. 

Di-oxim.    [63°].  Flakes. 

Tri-oxim.    [68°].  Flakes. 

Di-phenyl-di  -  hydrazide  G^^.^^  fi^. 
[88°-92°].  From  the  ether  and  phenyl-hvdrazine. 

PHENACYL-o-AMIDO-BENZOIC  ACID. 

Formi/l  derivative 
CHjBz.N(CHO).C„H^.CO,H.     [184°].     Got  by 
oxidising   quinoline    phenacylo-bromide  with 
KMnO^  (Bamberger,  B.  20,  3342).    Tables  (from 
alcohol),  si.  sol.  cold  water. 

PHENACYLAMINE  CH^.CO.CH^.NH,,. 
u-Amido-acetophenoue.  Got  by  decomposing 
phenacyl-phthalamic  acid  [160°]  with  cone. 
HClAq  (Goedeckemeyer,  B.  21,  2087).  Con- 
verted by  NH3  into  di-phenyl-pyrazine. — B'HCl. 
[188°].— B'„H„PtCls.  [c.  210°].— B'C.HjNaO,. 
[175°].    Yellow  needles. 

PHENACYL-ISOAMYL-MALONIC  ACID 
C,H,.CO.CH,.C(C,II,,)(CO,H),.  [160°].  Made 
from  sodium  isoamyl-malonic  ether  and  phenacyl 
bromide,  the  product  being  saponified  (Paal  a. 
Hofmann,  B.  23, 1600).  Needles,  v.  sol.  alcohol. 
Yields  CH..Bz.CH(C,H,,).CO.^  [103°]  on  heating. 
— NH,C„H,<,05.    [165°].  Needles. 

Ethyl  ether  Et.A".  Oil. 

Amide.  Crystalline. 

PHENACYL-BENZOYL-ACETIC  ETHER 
CHjBz.CHBz.COjEt.       Di  -  benzoyl  -propionic 
ether,    [c.  58°].    Made  from  tf-bromo-aceto- 
phenone  and  sodium  benzoyl-acetic  ether  (Kapf 


a.  Paal,  B.  21,  1485,  3053).  Crystals  (from 
ether),  insol.  water.  With  aqueous  potash  it 
gives  benzoyl-propionic  acid ;  while  alcoholic 
potash  yields  CPhiC.CHBz.COjH  [135°]  and 
CH2Bz.CH„Bz  [145°]. 

PHENACYL  BROMIDE  v.  w-Bromo-aceto- 

PHENONE. 

PHENACYL  CHLORIDE  v.  a.-CHL0EO-ACETO- 

PHENONE. 

PHENACYL  CYANIDE  v.  Benzoyi-aceto- 

NITEITE. 

DI-PHENACYL-MALONIC  ACID  v.  Di-ben- 

ZOTL-DI-METHYL-MALOMC  ACID. 

PHENACYL-PHTHALAMIC  ACID 

CO,H.CsHj.CO.NH.CH,.CO.C,H,.  [1(50°].  Blade 
by  the  action  of  alcoholic  potash  on  phenacyl- 
phthalimide  (Goedeckemeyer,  B.  21,  2686). 
Needles,  insol.  water.  Decomposed  by  boiling 
HClAg  into  phthalic  acid  and  amido-aceto- 
phenone. 

Phenacyl-pbthalimide  C„H:^:C202:N.CH.,Bz. 
[167°].  Made  by  heating  oi-bromo-acetophenone 
with  potassium  phthalimide  at  150°  (Goedecke- 
meyer, B.  21,  2685).  Dimetric  plates,  sol.  alco- 
hol and  ether,  almost  insol.  water  and  ligroin. 

Ph  eni/l-  hi/drazide 
C8H,,0,.N.CH,,.C(N,,HPh).C,H,.    [155°].  Orange 
needles,  insol.  water. 

PHENACYL  SULPHIDE  S(CHj.CO.C,H,).. 
[77°].  Made  by  adding  co-bromo-acetophenone 
(100  pts.)  in  alcohol  (400  pts.)  to  a  solution 
of  Na  (12  pts.)  in  alcohol  (400  pts.)  saturated 
with  H,S  (Tafel  a.  Moritz,  B.  23,  3474).  Prisms 
(from  hot  alcohol).  Reduces  Fehling's  solution. 
Yields  a  di-oxim  [151°]  and  a  diphenyldihy- 
drazide  [147°]. 

PHENACYL  SULPHOCYANIDE 
CgHj.CO.CHo.S.CN.  Sulphocyanoacetophcnonc. 
[74°].  Made  by  mixing  alcoholic  solutions  of 
barium  sulphocyanide  andco-bromo-acetopbenone 
(Arapides,  A.  249,  10).  Needles  or  prisms,  v. 
sol.  ether,  insol.  water.  Hot  HCl  converts  it 
into  CHjBz.S.CONH.,  and  finally  oxy-phenyl- 
thiazole. 

PHENACYL  THIOCARBAMATE 
CH,Bz.8.C0NH,.  a  very  unstable  body  got  by 
boiling  phenacyl  sulphocyanide  with  cone.  HOIAq 
until  crystallisation  begins  (Arapides,  A.  249, 
12).  Yields  oxy-phenyl-tliiazole  on  boiling  with 
HClAq.— B'HC'l.  [c.  177°].  Silky  needles.— 
B'.,H.PtCl,..  [c.  200].  Yellow  crystalline  powder. 
'PHENACYL  TOLUIDINE  v.  Toltl-amido- 

ACETOPHENONE. 

Di-phenacyl-|)-toluidine  CBHjMe.N(CH,,Bz),. 
[255°].  Formed  from  j/j-toluidine  and  w-bromo- 
acetophenone  in  alcohol  (Lellmann  a.  Donner, 
B.  23,  16H).    Needles,  v.  sol.  alcohol. 

PHENAMYLAMINE    v.  Amido-amtl-benz- 

ENE. 

Diphenamylamine    NH(C„Hj.C5H,,).,.  DU 

isoam.yl-di-phcnylamine.  (320°). 

Formed,  together  with  amido-isoamyl-benz- 
ene  C„Hj(C,H,,).NH2  (260°)  by  heating 
1  C^H|(C5H,,).0H  with  ammoniaoal  ZnBr., or  with 
ZnCl,  and  NH,Br  or  NH^Cl ;  the  yield  being 
18  to"  25  p.c.  (Lloyd,  B.  20,  1257).— B'^H^PtCl,. 

Acetyl  derivative  NAc(C„H,5),,.  [81°]. 
White  glistening  plates. 

PHENANTHRAQUINONE  C^H^O,  i.e. 


niENANTHRAQUINONE. 


(HayduoK,  A.  167,  184).  (above  360°).  Formed 
hy  oxidising  the  residue  left  after  evaporating 
the  alcoholic  washings  from  the  distillate  got  in 
preparing  anthracene  from  o-bromo-benzyl  brom- 
ide and  Na  (Jackson  a.  White,  Am.  2,  39'2). 

Preparation. — 1.  By  warming  phenanthrene 
(1  pt.)  with  KJJr.fi^  (1  pt.),  water  (3  pts.)  and 
HjSOj  (li  pt.)  and  crystallising  the  product  from 
diluted  HOAc  (Pittig  a.  Ostermayer,  B.  5,  933  ; 
A.  166,  365).— 2.  By  adding  a  solution  of  CxO,, 
in  HOAc  to  a  hot  solution  of  phenanthrene  in 
HOAc  (Graebe,  B.  5,  861;  A.  167,  139).  The 
product  is  purified  by  solution  in  aqueous 
NaHSOj  followed  by  ppn.  with  HCl  and  crystal- 
lisation from  HOAc. — 3.  By  oxidising  crude 
phenanthrene  (310°-340°),  the  following  bodies 
being  obtained  at  the  same  time ;  methyl-an- 
thraquinone,  diphenic  acid,  carbazole,  acridine, 
and  diphenylene-ketone  (Anschiitz  a.  Schultz, 
A.  196,  32). 

Properties. — Orange  needles  or  prisms  (from 
solvents)  or  tables  (by  sublimation),  almost 
insol.  cold  water,  si.  sol.  hot  water  and  cold  al- 
cohol, m.  sol.  hot  alcohol,  ether,  HOAc,  and 
benzene.  Cone.  HjSO^  forms  a  dark-green  solu- 
tion but  does  not  sulphonate  it,  even  at  100°. 
A  solution  of  phenanthraquinone  ('1  g.)  in  HOAc 
(20  c.c.)  mixed  with  toluene  (4  c.c.)  containing 
methyl-thiophene  gives  on  shaking  with  H2S04 
(16  c.c.)  a  bluish-green  liquid  which,  when 
poured  into  water  and  extracted  with  ether,  im- 
parts a  purple  colour  to  the  ether  (Lauben- 
heimer,  B.  8,  224 ;  V.  Meyer,  B.  16,  1624).  The 
colouring  matter  C,<|H,,SO  formed  in  this  re- 
action gives  anthi'aquinone  on  distilling  with 
PbCrO,  (Oderheimer,  B.  17,  1338).  A  solution 
of  phenanthraquinone  in  wet  ether  when  exposed 
in  closed  tubes  to  direct  sunshine  is  readily  re- 
duced to  phenanthrahydroquinone,  with  forma- 
tion of  aldehyde  (Klinger,  B.  19,  1869). 

Reactions.— 1.  Oxidised  by  chromic  acid  to 
diphenyl  di-o-carboxylic  acid.  — •  2.  Alkaline 
KMnO,  gives  oxy-diphenylene-acetic  acid  and 
diphenylene-ketone  (Anschiitz  a.  Japp,  B.  11, 
212). — 3.  Eeduced  to  dihydride  by  warming  with 
aqueous  SOj. — 4.  Sodium-amalgam  acting  on  its 
alcoholic  solutions  forms  diphenic  acid  [226°] 
(A.  a.  S.). — 5.  Boiling  aqueous  NaOH  yields 
C,2H8:C(OH).C02H  (A.  a.  J.).  Boiling  baryta- 
water  forms,  besides  oxy-diphenylene-acetic  acid, 
diphenylene  ketone  and  fiuorene  alcohol. — • 
6.  Alcoholic  potash  gradually  forms  diphenic 
acid,  the  solution  meanwhile  giving  out  phos- 
phorescent light  on  shaking  (Lachovitch,  B.  16, 
332). — 7.  By  passing  the  vapour  over  heated 
lead  oxide  di-phenylene-ketone  is  formed  (Wit- 
tenberg a.  Meyer,  B.  16,  502).  — 8.  Distillation 
with  dry  soda-lime  gives  diphenyl.  When  the 
soda-lime  is  moist,  fiuorene,  fluorene  alcohol,  and 
diphenylene  ketone  are  also  formed. — 9.  Distil- 
lation with  quick-lime  gives  fiuorene  and  di- 
phenylene ketone  (Anschiitz  a.  Schultz,  B.  9, 
1400). — 10.  Distillation  with  zinc-dust  yields 
phenanthrene. — 11.  An  ethereal  solution  of 
ZnEtjdecolourises  it.  On  adding  alcohol,  boiling, 
and  filtering,  crystals  of  CigH.^OoHOEt,  [77°],  are 
formed.  These  are  rectangular  plates,  insol. 
water.  Ao„0  converts  it  into  Ci^H^OjAc,  [103°] 
(Japp,  C.  J.  35,  526).— 12.  With  PCI,  it  gives 
C  .H  CCl 

C^h'  cO  ^ '  ^^^^^^^        ^6  "sed  as  diluent.  The 


product  '  di-chloro-plienanthrone '  may  be  re- 
crystallised  from  benzene.  It  melts  at  [165°], 
although  at  140°  it  begins  to  get  brown.  AlkaUs 
convert  it  into  phenanthraquinone.  Shaken 
with  alcoholic  potash,  it  is  oxidised  to  diphenic 
acid,  the  solution  phosphorescing  meanwhile. 
Iron  and  acetic  acid  reduce  it  first  to  chloro- 

phenanthrone,  c'^jj^'qo '^^  [123°],  and  then  to 

phenanthrene   q^jj^qq^)     [149°].  Chloro- 

phenanthrone  may  be  recrystallised  from  glacial 
acetic  acid,  and  is  not  decomposed  even  by  boiling 
alkalis,  but  HNO3  (S.G.  1'3)  converts  it  intonitro- 
phenanthraquinone.  Phenanthrone  may  be 
crystallised  first  from  glacial  acetic  acid,  then 
from  butyl  bromide  (B.  Lachovitch,  J.  pr.  [2] 
28,  168). — 13.  By  exhaustive  chlorination  with 
SbClj  it  yields  perchloro-diphenyl  together  with 
a  very  small  quantity  of  per-chloro-benzene 
(Merz  a.  Weith,  B.  16,  2870).— 14.  Benzoic  alde- 
hyde (free  from  HCy)  at  260°  forms  benzalquin 
of  phenanthrene  C^Jl^fi  [329°],  which  crystal- 
lises from  CSj  in  rectangular  plates  and  yields 
benzoic  acid  and  phenanthraquinone  on  oxida- 
tion. Itgivesoff  no  gas  with  ZnEt^,  hence  contains 
no  hydroxyl  (Japp  a.  Wilcock,  C.  J.  37,  661). — 
15.  Heating  with  PCI3  followed  by  addition  of 
water  forms  Q.H,.qOH).PO(OH),  crystallising 

in  flesh-coloured  plates,  sol.  water,  alcohol, 
and  ether  (Fossek,  M.  7,  36). — 16.  Acetone 
at  200°  forms  acetone-phenanthraquinone 
CijH.^O.,  (vol.  i.  p.  33).  By  the  action  of 
H.SO^  on  this  body  a  small  quantity  of 
C,"jH2,03  [238°]  is  formed  (Wadsworth,  C.  J.  59, 
105). — 17.  Ammonia  passed  into  an  alcoholic 
solution  forms  phenanthraquinonimide  C,4H9NO. 
On  heating  with  alcoholic  NH3  in  sealed  tubes 
there  are  formed  diphenanthrylene  -  azotide 
C.,,H,„N,,,  two  compounds  C^gHi^N^O  [282°]  and 
[over  300°]  and  a  compound  C,,H|„N„  [above 
285°]  (Schmidt,  B.  7, 1365 ;  Anschiitz  a.  Schultz, 
A.  196,  49  ;  Zincke,  B.  12,  1641  ;  Sommaruga, 
M.  1,  146;  Japp,  C.  /.  49,  845;  51,  98).— 
18.  Benzoic  aldehyde  and  aqueous  NH,  at  100° 

quickly  forms  C^.H.jNO  or  C,,H„:C,<^>CPh. 

This  '  benzenyl-amido-phenanthrol '  crystallises 
from  benzene  in  tufts  of  silky  needles,  [202°],  v. 
si.  sol.  alcohol,  sol.  cone.  HClAq  and  cone.  H^SO, 
without  change.  It  yields  benzoic  acid  and 
phenanthraquinone  on  oxidation.  HClAq  at 
200°  forms  benzoic  acid.  It  does  not  act  on 
ZnEt2(Japp,  C.J.  37, 666;  39, 225).— 19.  Cuminic 
aldehyde  and  NH^  forms,  in  like  manner,  cumenyl- 

amido  -  phenanthrol  C^Jia<^^^C.CJif.CJiI, 

[186°],  crystallising  from  benzene-ligroinin  silky 
needles,  and  forming  in  conc.H2S04a  yellowish- 
green  fluorescent  liquid  (Japp  a.  Wilcock,  C.  J. 
39,  226). — 20.  Furfuraldehyde  and  aqueous  NH3 

give  C,4H,<^>C.C4H30    [231°],  crystallising 

from  isoamyl  alcohol  in  needles  (J.  a.  W.). — 
21.  Salicylic  aldehyde  (1  mol.)  and  cone. 
NHjAq  form,  on  warming,  o-oxy-benzenyl-di- 

amido  -  phenanthrene  q^jj^  c  _N  ^^-^^i-^^ 
(Japp  a.  Streatfeild,  C.  /.''41,  146).  This  body 
crystallises  from  HOAc  in  slender  needles  [270°- 


rilENANTIIRAQUlNONE. 


825; 


270''],  and  is  si.  sol.  alcohol,  v.  sol.  HOAc.  It 
dissolves  in  boiling  KOHAq,  and  is  ppd.  by  C0„. 
Boiling  alcoholic  potash  gives  salicylic  acid. 
HClAq  at  200°  has  no  action.  BzCl  yields  a 
benzoyl  derivative  [220°]. — 22.  o  -  Mctlioxy  • 
benzoic  aldehyde  (15  g.)  heated  with  phenanthra- 
quinone  (30  g.)  and  excess  of  NH.|Aq  at  100° 
deposits  yellow  crystals  of  CnH8:N2H:C.C„HjOMe 
[208°],    while     the    mother-liquor  contains 

C„H,<;^^^C.C«H^OMe,  which   crystallises  in 

white  needles,  v.  sol.  hot  benzene  (Japp  a.  Streat- 
teild,  G.  J.  4:1,  154). — 23.  p-Oxij-bciizoic  aldehyde 
and  aqueous  NH.,  form  jj-osy-benzenyl-di-amido- 
phenanthrene  [above  350°],  crystallising  from 
HOAc  in  slender  needles.  It  yields  an  acetyl 
derivative  [205°-210°]  (J.  a.  S.).— 24.  Aldehyde- 
ammonia  yields  an  amorphous  base  (J.  a.  W.).— 

25.  Alcoholic  methylami)ic  forms,  on  warming, 
yellow  crystals.  The  mother-liquor  deposits 
CjuHnN.,  or  C|  |Hj|(NMe).,,  crystallising  in  colour- 
less prisms  [18()°],  and  yielding  B'HCl,  v.  sol. 
water,  and  B'HNO^,  B',H,,SOj,  B',H,,C,Oj,all  crys- 
tallising in  needles  (Zincke,  B.  12,  ICA'i).  — 

26.  Ethylene-diamine  and  HOAc  form  the  azine 

CnHg^^J^^CjH,,  which  crystallises  from  alcohol 

in  needles  [181°].  It  yields  a  platinochloride 
B'.^H.PtCl^,  nearly  insol.  alcohol  (Mason,  B.  19, 
112  ;  20,  208). — 27.  Propylene-diamine  yields 
C,,H|,N2,  crystallising  in  needles  [128°],  and 
yielding  B',,H,,PtCl,  (Strache,  B.  21,  2302).— 

28.  Trimethylene-dianiine  forms  C^gH^jNOj,  a 
lemon-yellow  powder,  not  melted  at  250°.  Its 
alcohol  solution  is  coloured  violet  by  acids. 

29.  Tetra  -  amido  -  phenelzine  and  HOAc  give 

Ci4H8'\j;f>CsH,,<^j;j^CsH,<^j;j^C,,Hg, 

a  green  crystalline  pp.,  forming  a  bluish-green 
solution  in  H.^SO^,  changing  on  dilution  through 
red  to  orange  (Nietzki  a.  Miiller,  B.  22,  450). — 

30.  Phenylene-o-diainine  gives  phenanthrazine 

ChH„<;^>C,H^,   [217°],  insol.  water,  v.  sol. 

alcohol  (Hinsberg,  A.  237,  340).— 31.  Tolylenc-o- 

diamine  forms   CnH8<^>C,H3Me  [213°].— 

32.  Heating  with  aceiamide  and  HOAc  forms 

the    azine   C,,H8<^j^p>C,4H8,   crystallising  in 

yellowish-brown  flat  needles,  [400°],  sol.  aniline, 
nitro-benzene,  and  phenol  (Mason,  C.  J.  55, 
108).  —  33.  Naphthylene  ■  (1,2)  -  diamine  yields 

C„H8<^>C,„H„  [264°]  (Leuckart.B.  19,174).- 

34.  rheni/l  -  naphthylene  -  {1,2)  ■  diamine  boiled 
with  HOAc  and  phenanthraquinone  forms,  on 
adding  HNO^,  a  pp.  of  C,„H,,j(NO.,)N,0.  whence 

boiling  potash    separates  CuHs<^^^J||^|j^^ 

which  forms  a  yellow  solution  in  ether.  It 
forms  a  blue  solution  in  H.^SO,,  turned  orange 
by  dilution  (Witt,  B.  20,  1185).— 35.  Nitro-o- 
j>henylene-diamine  and  HOAc  give,  on  heating, 
C,„H„N.,0.,  [251°]  (Heim,  B.  21,  2301).  —  36. 
Isobutyl-phenylene-diamine    in    HOAc  forms 

C,^H,<^^>C,H3.C,H,   [147°],  crystallising  in 

pale-yellow  needles,  coloured  cherry-red  by 
H,SO,  (Gelzer,  B.  20,  32.53;  21,  2951).  The 
compound   C„H,:N,:C„H2Br.C^H9    [154°]  also 


forms  yellow  needles.  {'i)-Ifobntyl-phetiylene- 
diamine  gives    an    isomeric  azine   [144°]. — 

37.  {i),'i,2,l)-Bromo-toli/h'ne-diamine  in  HOAc 
forms  CnH„:N,:C,H,MeBr  [210°]  crystallising  ia 
yellow  needles   (Hartmann,  B.   23,  1050).— 

38.  i  -  Tri  -  amido  ■  benzene  (from  chrysoidine) 
yields  C|^Hj,:N.,;C„H,NH.,  as  brown  crystals 
[179°]  (Witt,  C.  J.  49,  402 ;  Heim).— 39.  Aceto- 
acetic  ether  forms,  in  presence  of  KOH,  phen- 
anthroxylene  acetoacetic  ether  C|sH||EtO^  [185°] 
crystallising  in  white  needles  (Japp  a.  Streat- 
feild,  C.  J.  43,  27).— 40.  Acetone  and  NH.Aq 
form  CijHir.NOj  crystallising  in  colourless 
laminfB  [c.  130°].  This  body  forms  a  yellow 
solution  in  HClAq,  which  deposits  a  dark-blue 
substance  and  gives,  on  addition  of  water  to  the 
filtrate,  needles  of  C,,H,j03  (Japp  a.  Streatfeild, 
C.  J.  41,  272). 

Co»«6i)!.afw?is.— C„H„0,,NaHS0.,2aq.  Small 
colourless  plates,  v.  e.  sol.  water,  which  slowly 
decomposes  it.— (CnH^OJ^HgCy,.  [223°].  Ked 
crystals  with  green  lustre,  deposited  from  a  hot 
saturated  solution  of  phenanthraquinone  and 
HgCy.,  in  acetone  (Japp  a.  Turner,  C.  J.  57,  7). 
— (C,,,H,0,),HgCl2.  [223°].  Eed  prisms  (from 
boiling  acetone). — CuH^O.^ZnCl.,.  Dark  reddish- 
brown  needles  got  by  adding  a  hot  solution  of 
ZnCl,  in  HOAc  to  a  hot  solution  of  phenanthra- 
quinone in  HOAc  (Japp  a.  Turner,  C.  J.  57,  5). 

Hydrocyanide  C|^H„0,,(HCN)2 :  tufts  of 
needles,  formed  by  action  of  30  p.c.  HON  solu- 
tion. Decomposed  by  heat  into  its  components. 
Cone.  HCl  decomposes  it,  giving  off  CO.,  and 
forming  C.^H^NO  [241°]  and  C,,H,,NO,  [183°]. 
The  latter  separates  from  benzene  in  slender 
needles.  Both  dissolve  in  sodium  carbonate, 
expelling  CO.^;  the  compound  [241°]  producing 
C|,,H|„NaN02  4aq,  and  also  the  corresponding 
(C,,H|„N0.,).,Ba7aq  whence  HCl  liberates 
C„H<,NO  (Japp  a.  Miller,  C.  J.  51,  29). 

C,H^.C:NOH 


Mono-oxim    CnH^NO  i.e. 


C,;H,.CO 


[158°].  Formed  by  boiling  phenanthraquinone 
with  alcoholic  hydroxylamine  hydrochloride  for 
an  hour  (Goldschmidt,  B.  16,2178).  Small  yellow  , 
needles,  v.  sol.  hot  alcohol.  Forms  coloured  pps. 
with  metallic  salts  (Kostanecki,  B.  22,  1347). 
Boiling  NaOHAq  forms  a  green  liquid.  Cone. 
H,SOj  forms  a  blood-red  solution  and  at  100° 
converts  it  into  diphenylene  ketone  carboxylic 
amide.  HCl,  Ac,0,  and  HOAc  at  100°  convert  it, 
by  intra-molecular  change,  into   a  weak  base 

[217°],  probably  ^^^^'^q^NH,  and  also  form 

prisms  [92°]  (Wegerhoff,  A.  252, 17).  Ac,,0  forms 
C,,sH|sNi,0  crystallising  in  small  brownish  tables 
[247°]  nearly  insol.  alcohol  and  ether  (Zincke). 

Di-oxim  c'h'"^.noh-  Formed 
by  heating  an  alcoliolic  solution  of  phenanthra- 
quinone (1  mol.)  with  hydroxylamine  hydro- 
chloride (4  mols.)  for  30  hours  at  100°  (Auwers 
a.  V.  Meyer,  B.  22,  1993).  Minute  yellow  prisms 
(from  alcohol  or  HOAc),  insol.  water,  si.  sol.  hot 
alcohol  and  ether.  Cone.  H.,SOj  forms  a  blood- 
red  solution.  NaOHAq  forms  a  yellow  solution, 
depositing  the  Na  salt  as  pearly  plates.  Alcohol 

at  150°  forms  the  anhydride  c"h'c:n>0  [1*^3°] 

which  crystallises  in  long  yellow  needles,  insol. 
NaOHAq.    A  solution  of  the  dioxim  in  HOAo 
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and  ACjO  saturated  with  HCl  in  the  cold  gives 

.  1  1    •  aH,.C:NOAc  ,. 

the  acetyl  derivative  ^''jj'  q.]^0Ac  separating 

from  alcohol  in  minute  crystals  [184°]. 

Phenyl-hydrazide  C.^^HnN^O.  [165°]. 
Formed  by  warming  an  alcoholic  solution  of 
j)henanthraquinone  with  aqueous  phenyl-hy- 
drazine hydrochloride  (Zincke,  B.  16,  1564). 
Hed  needles  or  plates  (from  alcohol).  Gives  a 
violet  solution  in  HjSOj. 

Di-bromo-phenanthraquinone  C,4HgBr,0.„ 
[230°]  (H.);  [-233°]  (Ostermayer,  B.  7,  1090). 
Made  by  heating  the  quinone  with  Br  and  a 
little  water  for  six  hours  at  180°  (Hayduck,  A. 
167,  185).  Yellow  nodules  (from  HOAc),  si.  sol. 
alcohol.  Yields  di-bromo-diphenyl  dicarboxylic 
acid  on  oxidation  by  chromic  acid  mixture. 

Nitro-phenanthraquinone 

[l!4M]cg(N0j.S-  P57°].  Formed  from  the 
quinone  and  boiling  HNO.,  (S.G.  1-4)  (Anschiitz 
a.  Schultz,  B.  9, 1404;  Strasburger,  B.  16,  2846). 
Orange  plates  (from  HOAc)  yields  nitro-di- 
phenyl  dicarboxylic  acid  [217°]  on  oxidation. 
By  oxidation  of  (a)-,  (j8)-,  and  (7)-nitro-phenan- 
threne  with  CrO^  and  HOAc  there  are  formed 
(o)-,  {$)-,  and  (7)-uitro-phenanthraquinones 
[215^-220°],  [260°-266°],  and  [263°]  respectively 
(Schmidt,  B.  12,  1156). 

Nitro-phenanthraquinone.  [282°].  Made  by 
warming  cliloro-phenanthrone  with  nitric  acid 
(S.G.  1-3)  (Lachovitch,  J.  pr.  [2]  28, 172).  Orange 
plates,  si.  sol.  HOAc. 

Di-nitro-phenanthraquinone 

&H3(NO.tcO-  l^^^*"]-  ^^'^'^  hoWmg  phenan- 
threne  with  fuming  HNO3  or  with  a  mixture  of 
HNO3  and  H2SO4.  Obtained  also,  together  with 
a  more  soluble  isomeride,  by  nitration  of  phenan- 
thraquinone  and  of  nitro-phenanthraquinone 
[257°]  (Graebe,  A.  167,  144;  Schultz,  A.  203, 
108  ;  Strassburger,  B.  16,  2346).  Yellow  plates, 
V.  si.  sol.  alcohol.  Yields  di-nitro-diphenyl  di- 
carboxylic acid  [253°]  on  oxidation. 
Amido-phenanthraquinone 

[lSl;|c:2>ij.C0-  tc-200°].  Formed  byre- 
duction  of  nitro-phenanthraquinone  [257°]  with 
tin  and  HCl  (Anschiitz  a.  Meyer,  B.  18,  1943). 
Violet-black  needles,  si.  sol.  hot  water,  forming  a 
reddish-violet  solution. — B'HCl :  yellowish-red 
feathery  needles. 

Di-amido-phenanthraquinone 
[l:4:2]aH3(NH,).C0  a      ■    a    r  , 

[1:4:2]C:H3(NH:).C0-  reduction  of 

the  di-nitro- compound  with  tin  and  HCl  (A.  a.  M.; 
Kleemann  a.  Wense,  B.  18,  2168).  Violet-black 
needles,  not  melted  at  310°.  The  hydrochloride 
forms  yellow  plates. 

Oxy-phenanthraquinone  c"H.*(0]i)^CO' 
Phenanthrolquinone.  Formed  by  the  action 
of  nitrous  acid  on  amido-phenanthraquinone. 
Brownish-red  needles.  May  be  sublimed.  Forms 
a  yellowish -green  solution  in  NaOHAq. 

Acetyl  derivative.  [200°-210°]. 

Di-oxy-phenanthraquinone  C,4H|i(0H)._,02. 
Formed  by  the  action  of  nitrous  acid  on  di- 
amido-phenanthraquinone  (A.  a.  M.).  Minute 
flark-brown  needles.  Yields  a  di-acetyl  derivative 
crystallising  in  yellowish-red  needles. 


Hydro  -  phenanthraquinone  C,jH|„0j  i.e. 
C^H^'c'oH'  Phcnanthraquiiione  dihydride. 
Phenantlirenehydroquinone.  Mol.w.210.  Formed 
by  heating  phenanthraquinone  with  aqueous 
SO..,  or  by  passing  SOj  into  a  warm  alcoholic 
solution  of  the  quinone  (Graebe,  A.  167,  146). 
Colourless  needles,  m.  sol.  hot  water,  v.  e.  sol. 
alcohol,  ether,  and  benzene.  Absorbs  oxygen 
when  moist,  or  in  aqueous  solution,  forming  the 
quinhydrone  CosHisO^,  which  crystallises  in 
black  needles  [169""],  and  finally  phenanthra- 
quinone. FeClj,  HNO3,  and  Cr03  oxidise  it  in 
the  same  way. 

Mono-acetyl  derivative 
C,4Hs(0H)(0Ac).  [170°].  Got  by  boiling  phen- 
anthraquinone with  HOAc,  HI,  and  red  P  (Japp 
a.  Klingemann,  C.  J.  Pioc.  6,  31).  Formed  by 
the  action  of  sunlight  on  phenanthraquinone  in 
aldehyde  (Klinger,  A.  249,  138).    Flat  needles. 

Di-acetyl  derivative  C,4H8(OAc)2. 
[202°].  Formed  from  the  dihydride  and  Ac.fi. 
Colourless  plates  (from  benzene),  not  oxidised  by 
boiling  chromic  acid  mixture.  Not  attacked  by 
heating  with  KOHAq,  unless  the  solution  has  a 
higher  S.G.  than  1-3. 

Benzoyl  derivative  C|4Hg(0H)(0Bz). 
[178°].  Got  by  action  of  sunlight  on  phen- 
anthraquinone and  benzoic  aldehyde  (K.).  White 
needles  (from  HOAc). 

Valeryl  derivative  C,4H„(OH)(O.C3H,0). 
[149°].    Got  by  using  isovaleric  aldehyde. 

Ethyl  derivative  C,,H,(OH)(OEt).  [80°]. 
On  treatment  of  phenanthraquinone  with  ZnEtj 
and  alcohol  successively  the  compound 
C„H,40,EtOH  [77°]  is  got,  from  which  EtOH 
can  be  removed  by  standing  for  some  months 
in  vacuo  over  H.SOj  (Japp,  C.  J.  37,  408).  Gives 
a  mono-acetyl  derivative  C15H13ACO.,  [103°]. 

Isomeride  of  hydro  -  phenanthraquinone 
C,4Hj,(OH)2.  [143°].  Got  by  heating  its  diacetyl 
derivative  with  alcoholic  NH3  (Fischer  a.  Ge- 
richten,  B.  19,  792).  Needles  ;  very  oxidisable  ; 
its  alkaline  solution  turning  green  and  finally 
red. 

Acetyl  derivative  C,4Hg(OAc)2.  [159°]. 
Made  by  boiling  morphine  methylo-iodide  with 
Ac  fi,  adding  dry  AgOAc,  filtering,  and  heating 
the  filtrate  at  180°.    Needles  (from  ether). 

Di-amido-hydro-phenanthraquinone 
CnH,(NH2).,(OH)2.  Formed  by  reduction  of  di- 
nitro-phenanthraquinone  with  SnClj  (Kleemann 
a.  Wense,  B.  18,  2168).  Very  readily  oxidised  by 
air,  FeClj,  or  CrO,  to  violet-black  needles  of  di- 
amido-phenanthraquinone. — B"H2Cl2  3aq. 

Tetra-acetyl  derivative 
C,4H5(NHAc)2(OAc),.    Colourless  needles,  solid 
at  300°,  si.  sol.  alcohol  and  HOAc. 

Phenanthraquinone  carboxylic  acid 

p  TJ  CO 

c'!h*(CO.  H)  CO'  Ma-de  by  oxidation  of 

phenanthrene  carboxylic  acid  with  CrO,  in 
HOAc  (Japp  a.  Schultz,  B.  10,  1661 ;  A.  196, 
14).    Orange  substance,  sol.  NaHSOjAq. 

Phenanthraquinone  sulphonic  acid 
C,4H,(S03H)O2.      Formed    from  phenanthra- 
quinone  and  SO,  (Graebe).    Gives  a  colouring 
matter  resembling  alizarin  when  fused  with 
potash. 

Phenanthrene  C,4H,„0.  [149°].  Formed  as 
above  [Reaction  12).    Brownish-red  plates,  v. 
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Bol.  alcohol  and  ether ;  cloes  not  combine  with 
NaHSOj.    Its  alkaline  solution  is  gveen. 

Diphenanthrylene-azotide  C,,H,:N2:C|,H3. 
[above  400"^].  Formed  from  phenanthraquinone 
and  alcoholic  NH,,  at  100°,  and  also  by  heating 
tetraphenylazine  with  soda-lime  to  a  red  heat 
(Japp  a.  Burton,  C.  J.  49,  845  ;  51,  98).  Yellow 
crystalline  powder  or  yellow  needles  (by  subli- 
mation), V.  si.  sol.  ether.  Its  solution  in  HjSOj 
is  deep  blue,  becoming  orange  on  dilution. 

Isophenanthraquinone  Ci^H^O.,.  [156°]. 
Formed  by  the  further  action  of  CrO.,  and  HOAc 
on  an  oil  formed  in  the  oxidation  of  phenanthrene, 
which  remains  in  the  alcoholic  liquid  from  which 
phenanthraquinone  has  separated  (Hayduck,  A. 
167, 185).  Yellow  crystals  (from  alcohol),  si.  sol. 
water,  v.  sol.  hot  alcohol. 

PHENANTHUAZINE  v.  Phenanthraquin- 
one, Reaction  29. 

PHENANTHEENE  C,,n,„  i.e. 

[1-2]  C^H  CH-  (Graebe ; 

Schiff)';  [103°]  (Keissert,  B.  23,  2244).  (340° 
i.V.).  S.  (alcohol)  2-62  at  16°,  10-08  at  78°.  S. 
(toluene)  33  at  16-5°  (Bechi,  B.  12, 1978).  S.V.S. 
167-05  (Schiff).  S.V.  18G-2  (Lossen,  A.  254, 
54);  196-7  (Ramsay).  H.F.  (from  diamond) 
-39,400  (Berthelot  a.  Vieille,  A.  Ch.  [6]  10,  446  ; 
Bl.  [2]  47,  864)  ;  -32,500  (Stohmann,  J.  in:  [2] 
40,  94).  H.C.v.  1,699,000  (B.  a.  V.) ;  1,692,000 
(S.).  H.C.p.  1,700,400  (B.  a.  V.) ;  1,693,500  (S.). 
Occurs  in  coal-tar  oil  (Graebe,  B.  5,  861 ;  A. 
167,  131 ;  Fittig  a.  Ostermayer,  B.  5,  933  ;  A. 
166,  361 ;  Hayduck,  B.  6,  532  ;  A.  167,  177) 
and  in  '  idryl '  got  by  distillation  of  an  Idrian 
ore  of  mercury. 

Formation. — 1.  Together  with  toluene  by 
passing  s-di-phenyl-ethylene  through  a  red-hot 
tube  (Graebe). — 2.  From  s-di-phenyl-ethane, 
from  toluene  (Graebe,  B.  7,  48),  from  a  mixture 
of  diphenyl  and  ethylene,  from  di-methyl-di- 
phenyl,  and  from  phenyl-tolyl-methane  (Barbier, 
C.  R.  79,  121)  by  passing  the  vapours  through 
red-hot  tubes.  Other  hydrocarbons  are  also 
formed  in  these  reactions. — 3.  Together  with 
anthracene  in  the  action  of  sodium  on 
[1:2]  CgH^Br.CHOSr  (.Jackson  a.  White,  Am.  2, 
391). — 4.  By  heating  coumarone  and  benzene  to 
a  high  temperature  (Kraemer  a.  Spilker,  B.  23, 
85). 

Preparation. — By  fractional  distillation  of 
the  portion  of  hydrocarbons  (310°-360")  from 
coal-tar  oil,  followed  by  crystallisation  from  al- 
cohol. A  solution  of  crude  phenanthrene  (3  pts.) 
in  hot  toluene  mixed  with  picric  acid  (4  pts.)  de- 
posits on  cooling  the  picric  acid  compound  in 
golden  needles,  which  may  be  subsequently  de- 
composed by  alkalis.  The  mixture  of  phen- 
anthrene and  anthracene  may  also  be  crystallised 
from  toluene,  when  anthracene  separates  first 
(Wense,  B.  19,  761).  Chromic  acid  mixture 
attacks  anthracene  more  readily  than  phen- 
anthrene, so  that  a  small  quantity  of  anthracene 
may  be  removed  by  its  means  (Anschiitz  a. 
Schultz,  A.  196,  35). 

Properties. — Small  colourless  plates  (from 
alcohol),  si,  sol.  cold  alcohol,  v.  sol.  ether, 
benzene,  HOAc,  and  CS^.  May  be  sublimed. 
Exhibits  slight  blue  fluorescence.  Its  absorp- 
tion spectrum  in  the  ultra-violet  has  been  studied 


by  Hartley  (C.  J.  39,  164).  Not  reduced  in  alco- 
holic solution  by  sodium-amalgam. 

Reactions. — 1.  Oxidised  by  chromic  acid 
mixture  and  by  CrO,  in  HOAc  to  phenanthra- 
quinone.—2.  HIAq  and  P  at  200°  form  a  tetra- 
hydride. — 3.  Bromine  added  to  its  solution  in 
ether  or  CSj  forms  unstable  C,jH|„Br,_„  crystallis- 
ing in  four-sided  prisms  (F.  a.  0.  ;  Hayduck,  ^1. 
167,  180).  This  dibromide  melts  w'ith  effer- 
vescence at  98°,  and  its  alcoholic  solution  gives 
a  pp.  of  AgBr  on  adding  AgNOj.  By  alcoholic 
KCy  it  is  reconverted  into  phenanthrene  (An- 
schiitz, B.  11,1217).— 4.  By  exhaustive  e/i?o;-i)ia- 
tion  with  SbClj  it  yields  per-chloro-benzene 
(Merz  a.  Weith,  B.  16,  2869). 

C ovibinations .—C^,B.^JD,B..;i^.Jd,.  [143°]. 
S.  (95  p.c.  alcohol)  2-7  at  15°.  Golden  prisms.  — 
C,,H|„CsH.,Cl(NO,).>  [1:2:4]  [44  ].  Orange  needles. 
(Willgerodt,  B.  li,  604).— C,^H,„C„H2C1(N0,),. 
[88°].  Lemon-yellow  needles  (Liebermann,  B. 
8,  378). 

Teirahydride  G,,R,,.  [0°].  (310°  i.V.). 
S.G.  is  1-067.  Got  by  reducing  phenanthrene 
with  HIAq  and  P,  or  by  isoamyl  alcohol  and 
sodium  (Bamberger  a.  Lodter,  B.  20,  3076). 
Liquid,  V.  sol.  hot  alcohol.  Yields  phenanthra- 
quinone on  oxidation  by  CrO,  and  HOAc. 

Octohydride  CnH.s.  (below  300°).  Got 
by  heating  phenanthrene  with  HIAq  and  P  at 
240°  (Graebe).  Liquid. 

Per  hydride  C„H„,.  [-8°].  (270°-275°). 
S.G.  1%  -933.  Made,  tog'ether  with  a  hydride 
(290°),  by  heating  phenanthrene  with  HIAq  and 
red  P  at  250°  (Liebermann  a.  Spiegel,  B.  22, 
779).  Yields  phenanthrene  and  anthracene  when 
distilled  with  zinc-dust.  Not  attacked  by  H^SO^, 
HNO3,  or  Br. 

Chloro-phenanthrenes.  By  passing  chlorine 
into  a  solution  of  phenanthrene  in  HOAc  the 
compound  CnH^Cl,;  [170°]  is  formed,  together 
with  oily  C|4H„C1  and  C|jH„Cl,_,.  Alcoholic  potash 
converts  C,,HjClg  into  Ci^H^Clj.  By  heating 
phenanthrene  with  SbCl.  the  compounds 
C,,,H,C1,  [172°],  C,4H,,C1„  [250°],  and  C,,IL,Cls 
[270°-280°]  may  be  obtained  (Zetter,  B.  11,165), 
the  final  products  being  0^01,,  and  CClj. 

Bromo-phenanthrenes.  Bromine  acting  on 
phenanthrene  dissolved  in  ether  forms  C,  ,H,„Br,, 

C  H  CH 

which  at  100°  splits  up  into  HBr  and  Q^jj^  Qg^i 

[63°],  (above  360°).  Bromo-phenanthrene  crystal- 
lises in  thin  prisms,  v.  sol.  HOAc  and  CS.j,  and 
is  converted  by  oxidation  into  phenanthraquinone 
(Zetter;  Hayduck;  Anschutz).  Bromine (4  mols.) 
acting  on  phenanthrene  in  ethereal  solution  also 
forms  two  di-bromo-phenanthrenes  CnHgBr.^ 
[148°]  and  [156°].  A  third  di-bromo-phen- 
anthrene  [202°]  is  a  crystalline  powder  insol. 
ether.  By  heating  phenanthrene  with  bromine 
the  compounds  C„H,Br.,  [126°]  and  CnH^Br, 
[185°]  may  be  got.  By  heating  phenanthrene 
with  bromine  and  iodine  the  compounds 
C,,H.,Br,  [245°]  and  CnH3Br,  [above  270°]  are 
obtained.  All  these  bromo-phenanthrenes  crys- 
tallise in  needles. 

(a)  -  Nitro  -  phenanthrene  C,  ,Hs,NOo.  [75°], 
Made,  together  with  the  two  following  isomerides, 
by  nitration  of  phenanthrene  (Schmidt,  B.  12, 
1153).  Yellow  needles.  Gives  (a)-nitro-phen- 
anthraquinone  [215°-220°]  on  oxidation. 
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'  (;8)  -  Nitro  -  phenantbrene.  [127°].  Less 
Boluble  tlian  the  (a)-  isomeride.  Yields  nitro- 
phenantliraquinone  ['2(')0°-206"]  on  oxidation. 

(7)  -  Nitro  -  phenanthrene.  [171°].  Small 
yellow  leaflets.  Less  sol.  alcohol  than  either  of  its 
isomerides.  Yields  on  oxidation  a  nitro-phen- 
anthraquinone  [263°]. 

Di-nitro-phenanthrene  C,4Hs(NO.,)2.  [150°- 
1G0°].  Made  by  prolonged  action  of  HNO3  on 
phenanthrene  (Graebe).    Yellow  crystals. 

Q  j£  CH 

Bromo-nitro-phenanthrene  q"hYnO  )  CBr' 
[196°].  Made  by  nitration  of  bromo-phenan- 
threne  (Anschiitz,  B.  11,  1218).    Long  spikes. 

(£i)-Ainido-phenanthrene  C,,HgNH.^.  Got  by 
reduction  of  (o)-nitro-phenanthrene  (Schmidt, 
p.  12,  1156).  Small  leaflets,  insol.  water. — 
JJ'HCl :  crystalline  pp. — B'._,H2S04 :  powder. 

(;3)-Amido-phenanthrene.  Small  leaflets. — 
B'HGl :  si.  sol.  water. 

{7)-Amido-phenanthrene.  Got,  like  the  pre- 
ceding bodies,  by  reduction  of  the  corresponding 
nitro-phenanthrene. — B'HCl:  glistening  needles. 

Oxy-phenantlirene  v.  Phenanthrol. 

Di-oxy-phenanthrene  v.  Hydro-phenanthra- 
quinoiic. 

Pseudophenanthrene  0,^11, [115°].  Occurs 
in  crude  anthracene  fZeidler,  A.  191,  295). 
Large  white  plates,  yielding  on  oxidation  a 
qui  none  [170°]  which  is  v.  sol.  alcohol  and 
benzene.  The  picric  acid  compound  [147°] 
separates  in  bright-red  needles  on  mixing  satu- 
rated alcoholic  solutions  of  pseudophenanthrene 
and  picric  acid. 

A  hydrocarbon  C|,H,„  or  C„H,„,  [104°], 
possibly  a  mixture  of  phenanthrene  with  pseudo- 
phenanthrene, was  got  by  Zeidler  (A.  191,  292) 
from  crude  anthracene.  It  yields  an  orange 
picrate  [142"'],  a  quinone  [205°-209],  insol. 
NaHSO;,  (difference  from  phenanthraquinone), 
and  a  bromide  [95°]  which  changes  on  fusion  to 
a  compound  [83°],  and  on  boiling  with  alcoholic 
potash  forms  yellow  needles  [250°].  The  quin- 
one gives  Laubenheimer's  reaction. 

(a)-PHENANTHRENE  CARBOXYLIC  ACID 
C0oH.Q,.H3.^H^    [266°].    Formed  by  the  action 

of  alcoholic  potash  on  the  nitrile  which  is  got 
by  distilling  sodium  phenanthrene  (a)-sulphonate 
(2  pts.)  with  KjI^eCyu  (3  pts.)  (Japp  a.  Schultz, 
B.  10,  1661 ;  C.  J.  87,  86).  Colourless  curved 
blades  (from  HOAc)  or  fern-shaped  leaves  (by 
sublimation),  almost  insol.  water.  Yields  phen- 
anthraquinone carboxylic  acid  on  oxidation  by 
CrOj  and  HOAc— NaA'  4aq.  S.  (of  NaA')  6-8 
at  20°.— BaA',7aq.  S.  (of  BaAy  -066  at  20°, 
•56  at  100°. 

Phenanthrene  (/3)-carboxylic  acid 

c'h^CH^^^'  '^'^'^T-  I'ormed  in  like  man- 
ner from  a  calcium  phenanthrene  sulphonate 
contained  in  the  mother-liquid  from  which  its 
(a)-  isomeride  has  crystallised  (Japp).  Stellate 
groups  of  straight  needles  (from  HOAc),  insol. 
water,  sol.  alcohol,  ether,  and  HOAc.  Yields 
phenanthraquinone  on  oxidation. — NaA'  5aq  : 
laminai.  S.  (of  NaA')  6-2  at  20°  ;  v.  e.  sol.  boil- 
ing water. — BaA'j  6aq  :  rectangular  laminae.  S. 
(of  BaA',)  -27  at  20°  ;  3-7  at  100°. 


PHENANTHEENE  (a)-SULPHONIC  ACID 

SOaH.QgH.j.j^H^    jj^jg^  together  with  a  (;8)-acid 

which  forms  more  soluble  salts,  by  heating 
phenanthrene  (1  pt.)  with  R.SO^  (1  pt.)  at  100° 
(Graebe,  A.  167,  152  ;  Japp,  G.  J.  37,  83  ;  B.  11, 
213).  Crystalline  mass,  m.  sol.  water.  Yields 
phthalic  acid  on  oxidation. — CaA'j  4aq  :  small 
plates,  V.  sol.  hot  water. — PbA'j  2aq  :  crystalline. 

Phenanthrene  sulphonic  acid  CuHg.SOjH. 
Got  by  heating  phenanthrene  (3  pts.)  with  H.SOj 
(2  pts.)  at  170°  (Morton  a.  Geyer,  A.  C.  J.  2,  203  ; 

B.  13,  1870).  Pearly  needles,  sol.  water  and 
alcohol.  Its  salts  are  less  soluble  than  those  of 
the  (a)-  acid. — KA'. — BaA'2  3aq. — PbA'2  3aq. 

Phenanthrene  disulphonic  acid  CuHj(SO,H).,. 
Formed  by  heating  phenanthrene  with  fuming 
H  SO,  (E.  Fischer,  B.  13,  314  ;  Hazura  a.  Julius, 
M.  5,  188).  Syrup. — K2A".raq:  powder,  v.  sol. 
water. — BaA". — Ag^A"  :  yellowish  powder. 

Bromo-phenanthrene  sulphonic  acid 

C,  |H„Br(SO.|H).  Made  by  sulphonating  bromo- 
phenanthrene  (Anschiitz  a.  Siemensky,  B.  18, 
1179). — KA' :  needles,  si.  sol.  water. — BaA'^:  in- 
soluble pp. — AgA' :  glistening  needles. 

PHENANTHRTDINE  C.jH.N  i.e.  ^"g' n'^' 
V.D.  6-5.  [104°].  (860°).  Made  by  passing  the 
vapour  of  benzylidene-aniline  through  a  red-hot 
tube  (Pictet  a.  Ankersmit,  B.  22,  3339).  White 
needles,  v.  e.  sol.  alcohol,  si.  sol.  hot  water.  Its 
aqueous  solution  shows  blue  fluorescence.  NaNOj 
gives  a  bulky  pp.  of  the  nitrite.  Tin  and  HCl 
give  a  hydride  crystallising  in  needles  [100°]. — 
B'HCl :  needles,v.  sol. water.  —  Ji'JI.^FtC\^:  needles. 
— B'HAuCl,.— B'HHgCl,.  [190°].— B'C.H.N^O, : 
needles. — B'lL.fir.flj. 

Methylo-iodide  B'Mel.  [201°]. 

C  H  CO 

Oxy- phenanthridine  jnjjj-  Grot  by  re- 
ducing o-nitro-o-phenyl-benzoic  acid  with  zinc- 
dust  and  ammonia.  It  yields  phenanthridine 
on  distillation  with  zinc-dust. 

PHENANTHROL  C,,Hg.OH.  [112°].  Formed 
by  potash-fusion  from  phenanthrene  sulphonic 
acid  (Eehs,  B.  10,  1253).  Thin  lamina;  (from 
benzene-ligroin),  with  bluish  fluorescence.  V.  sol. 
alcohol  and  ether,  si.  sol.  water,  v.  sol.  alkalis. 

Acetyl  derivative  Ci^H^.OAc.  [118°]. 

PHENANTHROLINE  C.^HgN.,  i.e. 
CH:CH.C.CH:CH.C.  N  :CH  Kbove360-) 

CH:  N  .0  C.CH:CH'  ^'^  J'  I'T'OOvedou 

Prepared  by  heating  «t-phenylene-diamine  or 
{B.  3)-amido-quinoline  with  nitro-benzene, 
glycerin,  and  H.,SO,  (Skraup,  B.  15,  896  ;  If.  3, 
578;  5,  532;  La  Coste,  B.  16,  674).  Got  also 
by  heating  its  carboxylic  acid  [209°]  (Gerdeissen, 
B.  22,  252).  Colourless  anhydrous  four-sided 
tables  [78°]  or  needles  (containing  aq)  [66°].  M. 
sol.  hot  water,  v.  sol.  alcohol,  v.  si.  sol.  ether. 
Bromine  gives  in  a  solution  of  its  hydrochloride 
a  crystalline  pp.  Ci^H^NjBr^  [149°],  converted 
by  hot  alcohol  into  0;,H,,N.,Br3  [178°].  KMnO^ 
oxidises  it  to  dipyridyl  dicarboxylic  acid. 

Salts. — B"H2Cl2  2aq  :  colourless  prisms.  Its 
aqueous  solution  yields  on  evaporation  long 
prisms  of  B'HCl  aq.—B'HBriaq.  [280°].— 
B'2H.,Cr.,0, :  golden  needles,— B'C.H^NaO,.  [288 ']. 
— B"H2PtCleaq.— B'HNO^:  prisms,  m.  sol.  hot 
water. 
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Me  thijlo-iodide  B'MeI2aq.  Golden 
prisms,  sol.  water,  si.  sol.  alcohol,  insol.  ether. 

Oxy-phenanthroline  C,,H,N,0.  [1G0°]. 
Formed  in  small  quantity,  together  with 
phenanthroline,  by  heating  );i-nitro-aniline  with 
glycerin,  nitro-benzene,  and  H.^SO,  (La  Coste). 
Needles  (from  benzene). — B'.jH.J'tClj  aq. 

Methyl-phenanthroline  r.  p.  355. 

Di-methyl-phenanthroline 
CH  :CH.(.'.CH:CH.(  '.  N  :CMe         o.  permed 

CMe:N.C  C.CH:CH  '  J-  J^ormea 

by  the  action  of  paraldehyde  and  HClAq  at  100° 
on  J(i-phenylene-diamine  or  (-B.3)-amido-(P?/.  3)- 
methyl-quinoline  (Von  Miller  a.  Niederliinder, 
B.  24,  1740;  .Schiff,  B.  24,  2127).  Colourless 
needles  (from  water).  Melts  at  78°  when  con- 
taining water  of  crystallisation.  V.  sol.  alcohol, 
volatile  with  steam.    Yields  on  reduction  a  base 


B',H,,PtCl,,. 

Di-hexyl-di-amyl-phenanthroline 
C5H,,.C:CH.('.CH:CH.C.  N  :C.C,H„ 
C,H,,.C:  N  .0  C.CH:C.a,H,,* 


[51°]. 

Formed  by  the  action  of  cenanthol  on  an  al- 
coholic solution  of  7;j-phenylene-diamine  or  of 
amido-hexyl-amyl-quinoline  at  100"^  (Von  Miller 
a.  Gerdeissen,  B.  24,  1731  ;  cf.  Schiff,  A.  253, 
322).  Needles.  Its  alcohol  solution  does  not 
fluoresce.— B'HCl.—B'H.jnCl,2aq.  [201°-210°]. 
Orange  powder.  -B'C,,H.,N  .O,.  [104°].  Needles. 
Pseudo-phenanthroline  C,  JI^N,  i.e. 

CH:  N  .('.CH:CH.C.  N  :CH"  -,„;oi   ^,  t 

CHiCH.C  — C.CH:CH-  t""^      Made  from 

2)-phenylene-diamine,  glycerin,  H.^SOj,  and  nitro- 
benzene (Skraup  a.  Vortmann,  M.  4,  5G9),  and 
from  Ph.N,,.C,H^NH,,  glycerin,  and  H,SO^  (Lell- 
mann  a.  Lippert,  B.  24,  2(523).  Obtained  also  as 
a  by-product  in  the  preparation  of  {B.  3)-nitro- 
quinoline  from  |j-nitro-aniline  (Bornemann,  B. 
19,  2377).  Crystallises  from  water  in  needles 
(containing  4aq),  v.  sol.  alcohol,  si.  sol.  etiier. 
,Oxidised  by  KMuO ,  to  dipyridy  1  dicarboxylic  acid.  : 

Salts.  —  B"HC1  2aq  :  plates.  —  B"H,,C1, : 
monoclinic  prisms.— B"H„PtCl^  2 '  aq- — B"H.J3r.,. 
—  B"H,J3r,.  —  B"Br,.  —  B"!.,."  —  B"Hi;.  — 
B"H,,Cr,^0.2:)jaq  :  orange  needles,  si.  sol.  cold  Aq. 

Me  thylo-iodides  B"MeI  aq :  lemon-yellow 
needles.— B"Me.l.,aq  :  red  tallies. 

PHENANTHROLINE  -  (B.)  -  CARBOXYLIC 
ACID  C„H,(CO,H)N,.  [277^.  Formed  by  oxidation 
of  (i3.)-methyl-phenanthroline  with  chromic  acid 
(Skraup  a.  Fischer,  M.  5,  527).  Minute  needles, 
si.  sol.  water  and  alcohol,  sol.  alkalis  and  acids. — 
C'a,,HA'5  lOaq  :  needles.  Yields  phenanthroline 
on  distillation  with  alkalis. 

Phenanthro!ine-(P//.  3)-carboxylic  acid 
C,,H.(CO,H)N,[N:CO,H=  1:2].  [209"].  Formed 
by  oxidation  of  (a)-methyl-phenantliroline  with 
KMnO,  and  H.,SO,  (Gerdeissen,  B.  22,  250). 
Pale-yellow  needles  (containing  aq),  v.  si.  sol. 
cold  water. 

Phenanthrone  v.  Phenantheaqdinone. 

PHENANTHROXYLENE   -  ACETOACETIC 
ACID.    Ethyl  ether    C.,„H„0,,  i.e. 
C,H,.C:CAc.CO.,Et.  i-,  ,    '  „ 
C  H  CO  "       Mol.  w.  (by  llaoult  s  method) 

287  '(calc.  320).  [185°].  Formed  by  heating 
phenanthraquinone  with  acetoaoetic  ether  and 
NH.,Aq  or  KOHAq  (.Japp  a.  Streatfeild,  0.  J.  43, 
27;  Japp  a.  Klingemann,  G.  J.  59,2).  White 
Bilky  needles,  v.  sol.  hot  benzene  and  alcohol. 


Reactions.  —  1.  Alcoholic  iMtash  forms 
C|,H|20._,  crystallising  from  alcohol,  after  solu- 
tion at  i00°  in  sealed  tubes,  in  needles  [259°].— 
2.  Alcoholic  ammonia  at  100°  yields  lustrous  yel- 
low laminje  [168°]of  Cj„H,sor„|NjO,-.  Z.  Alcoholic 
HCI  yields  C,„H,,C10,  [146°],  whence  alcoholic 
NH,  produces  Cj„H.„NO„.  —  4.  Heating  with 
HOAc  forms  three  compounds,  Ca.HnOa,  decom- 
posing at  285°  without  melting,  0.,„H|,AcO^ 
[165°-17I°],  and  C„H,,0<,  [227°].- 5.  Propionic 
acid  at  140°  yields  silky  needles  C,„H|^0.,  and 
crystalline  C.^H^nOj,  which  body  is  also  got  by 
heating  with  propionic  anhydride  at  150°.— 6.  HI 
and  P  yield  C.„H|„0;,  [123°],  whence  potash  forms 
an  acid  C|„H,  |Oj  [295°],  which  gives  BaA"  2aq 
andAg.A".  — 7.  Heated  on  the  water-bath  with 
alcohol  containing  a  few  drops  of  H.,SOj,  it  forms 
C,,H,„0(OEt)(CO.,Et)  [144°],  which  yields,  with 
phenyl  -  hydrazine,  C„H,„(N.,HPh)(dEt)(CO,Et) 
[220°]  and,  on  hydrolysis,  C,„H,,(OEt)(CO,H),, 
[203°],  crystallising  in  colourless  needles.— 8. 
Alcohol  containing  a  large  quantity  of  H.^SO, 
forms  C..,H.,„Oj  [144°],  sol.  boiling  alcohol,  "and 
C„H,,,0.;'[277°],  insol.  alcohol. 

Isophenan throxylene-acetoacetic  acid 
C,sH|,^0,|.  [209°].  Formed  by  saponifying  its 
ether  with  NaOH  (Japp  a.  Klingemann,  C.  J. 
59,  14).  Flat  needles  (from  alcohol).  Cone. 
KOHAq  at  160^  yields  C,,H,„0.  Ac,0  at  150° 
forms  C|,H,„0,  insol.  alcohol,  and  C|uH|,orisO, 
[226°].— CuA'.,9aq. 

Ethyl  ether  EtA'.  [177°].  Formed  from 
phenanthroxylene-acetoacetic  ether  by  heating 
with  formic  acid  (S.G.  1-22)  at  130°  for  an  hour, 
or  by  boiling  with  H.^SO.,  diluted  with  twice  its 
weight  of  water  (Japp  a.  Klingemann,  C.  J.  59, 
3).  Colourless  triclinic  isrisms  (from  EtOAc)  ; 
a:6:c  = -964:1:  -507  ;  a -78°  0'  ;  /3  =  72°  0'  ; 
7  =  83°  18';  sol.  alcohol,  benzene,  and  light 
petroleum. 

Reactions. — 1.  Ac.,0  at  150°  forms  the  acetyl 
derivative  C.^Hi^AcO'^  [165°-170°],  crystallising 
from  benzene  in  needles. — 2.  Phenyl-liydrazim 
in  alcoholic  solution  at  135°  yields  the  compound 
C„|iH,,.(N.^HPh)03  crystallising  in  yellow  needles 
[212°]. — 3.  Zinc  and  HCI  yield  a  crystalline 
compound  [1«5°-170°],  and  also  C.,„H|„0:,  [123°], 
a  body  which  yields  a  phenyl-hydrazide 
C,„H,„(N,,HPh)0,.— 4.  Bromine  in  CHCl,  yields 
C^HuBrOj  [212°]  crystallising  in  yellow  prisms 
and  tables.— 5.  HIAq  at  100°  forms  C,,H,.p 
[215°]  crystallising  in  slender  flat  needles. 

PHENAZINE  C,.JI,N2  i.e.  C,H,<^^>C,H,. 

Aivphenylene.  [171°].  (above  360°).  S.  (alcohol) 
2  in  the  cold. 

Formation. — 1.  By  distilling  w-  or  azo- 
benzoic  acid  with  excess  of  lime  (Claus,  B.  5, 
367,  610  ;  6,  723;  8,  39,  600;  10, 1303  ;  A.  WS, 
1). — 2.  By  passing  aniline  over  red-hot  PbO 
(Schichutzky,  J.  R.  6,  248),  or  merely  through  a 
red-hot  tube  (Bernthsen,  B.  19,  3256).— 3.  By 
heating  equal  weights  of  pyrocatechin  and  o- 
phenylene-diamine  at  205°,  followed  by  atmo- 
spheric oxidation  of  the  resulting  dihydride 
(Itis,  B.  19,  2206).— 4.  By  heating  o-amido- 
phenol  and  oxidising  in  the  same  way  (Itis). — 
5.  From  di-amido-phenazine  by  the  diazo-  reac- 
tion (O.  Fischer  a.  Hepp,  B.  22,  358  ;  Nietzki, 
B.  23,  1855). 

Properties. — Long  yellowish  needles  (by  sub- 


PHENAZINE. 


limation),  v.  sol.  hot  alcohol  and  ether,  v.  si.  sol. 
hot  water.  H^SO^  forms  a  blood-red  solution, 
becoming  yellow  on  dilution.  Volatile  with  steam. 
Combines  with  bromine,  forming  C,,,Hj,N,Br._,, 
which  separates  from  benzene  in  yellow  needles  ; 
and  with  chlorine,  forming  Ci^HgNoCL  as  unstable 
red  crystals  (from  alcohol). 

Salts— B'HCl.  Tables  (from  HClAq),  de- 
composed by  hot  water. — B'HAuCl^ :  crystals.— 
B'.,H2HgClj.— B'„H.,PtCl,  2aq  :  yellow  plates.— 
B'HI.  Dark-green  needles.— B'HBr.  Brown 
crystals.  -  B'CANA.  [180°-190°] .  Long  yel- 
low needles,  sol.  cold  alcohol.— B'Hg(NO.,)^ : 
ruby-red  crystals  (from  HNO3).— B'2AgN03. 

Dihydride  C,2H,„N,  i.e.  CsHj<^g>0,Hj. 

Formed  by  reduction  of  plienazine  with  alcoholic 
NH,  and  H^S  (Clans,  A.  168,  8).  Trimetrio 
lamina  ;  almost  insol.  water  and  benzene  ;  v.  si. 
sol.  cold  alcohol.  Cone.  H.,SOj  forms  a  green 
Eolution,  turning  red  on  further  addition  of 
H^SO^,  and  green  on  cautious  addition  of  water  ; 
in  this  reaction  an  unstable  base  C2,H,„Nj  ap- 
pears to  be  formed,  giving  the  salts  B"H2CL  and 
B"HoPtCl^,  the  latter  forming  in  green  needles. 

Di-chloro-phenazine  Ci^HsClaNj. 
Made  from  phenazine  and  PCI5. 

Nitro-phenazine  C,.^H,(NO,)Nj.  [210°].  Made 
by  nitration.    Yellowish  green  needles. 

Amido-phenazine  C,H,<^^>C„H3(NHj)[J  s]- 

[265°].    Got  by  sublimation  from  a  mixture  of 

di-amido-phenazine  and  zinc-dust  (O.  Fischer 

a.  Hepp,  B.  22,  357).    Long  red  needles  with 

bronze  lustre  (from  alcohol).    Strong  base.  Its 

dilute  solution  shows  orange-red  fluorescence. — 

B'jH2PtCl,2iaq. 

M-Di-amido-phenazine  C,2H,|,N^  i.e. 

„  „  /N.C.CH:C.NH,      .       a    ^   t     -a  ^■ 
CgHj-C^j^  jj  CH-C  NH  ■       product  of  oxidation 

of  o-phenylene-diamine  by  FeClj  (Fischer  a. 
Hepp,  B.  22,  355 ;  23,  841,  2788 ;  cf.  Griess,  B. 
5,  202  ;  Eudolph,  B.  12,  2211  ;  Wiesinger,  A. 
224,  353).  Formed  also  from  o-phenylene-di- 
amine and  Cyl  (c/.  Hiibner,  B.  9,  777  ;  10,  1715), 
and  by  boiling  o-phenylene-diamine  hydro- 
chloride (2-5  g.)  with  amido-azo-benzene  (3  g.) 
and  acetic  acid  (30  g.  of  75  p.c.)  for  two  hours. 
Long  brownish-yellow  needles  or  yellow  plates 
(by  sublimation).  Cone.  H0SO4  forms  a  grass- 
green  solution,  turned  red  on  dilution.  Its  so- 
lution in  benzene  or  alcohol  fluoresces  greenish- 
yellow.  Alcoholic  solutions  of  the  salts  fluoresce 
dark  orange-red.  Yields  with  benzil  the  quin- 
oxaline  C^^H^N^.-  B'HCl  3aq.—B'.,H,S0  ,  3aq. 

Di-acetyl  derivative  Cyii^Ao.^Ni.  [c; 
270°].    Yellow  needles. 

Di-formyl  derivative.  Beddish-yellow 
mass. 

i-Di-amido-phenazine 

[1  f\  C,H3(NH,)<g>C,H3NH,      1].  [280°]. 

Got  by  heating  the  tin  double  salt  of  tri-amido- 
diphenylamine  with  water,  CaCO^,  and  MnO.^ 
(Nietzki,  B.  23, 1854).  Long  dark-yellow  needles, 
V.  6.  sol.  alcohol,  ether,  and  hot  water.  Yields 

phenazine  on    elimination    of  amidogen  

B"HN03 :  greenish  needles.— B"C„H3N30,. 

Di-acetyl  derivative  CnjHi.N.O,.  [c. 
330°]. 


Tri-amido -phenazine  C|.,H|,N5  i.e. 
[4  1]  C,H3(NH,)<S>C.H,(NH,),  \\  ^     g]  . 

Made  by  passing  a  current  of  oxygen  through  a 
solution  of  i-triamidobenzene  hydrochloride 
(10  g.)  and  NaOAc  (18  g.)  (E.  Miiller,  B.  22,  856  ; 
cf.  Witt,  B.  10,  658).  Brown  needles,  m.  sol.  hot 
alcohol  and  water,  the  solutions  showing  yellow 
fluorescence.  Cone.  H2SO4  gives  a  yeUow  solu- 
tion, changing  violet,  red,  and  finally  yellow  on 
dilution.  It  decomposes  when  heated  to  100°. — 
B"(HN03)._,  2aq :  needles  with  green  lustre. 
Forms  a  crimson  solution  with  yellow  fluores- 
cence. The  solution  becomes  yellow  on  dilution. 

Tri-acetyl  derivative  C^.^„k.c.^^. 

Tetra-amido-phenazine 
NH,.C:CH.C.N.O.CH:C.NH., 
NH2.C:CH.C.N.d.CH;C.NH:-  Formed  by  passing 
air  through  a  hot  solution  of  tetra-amido-benz- 
ene  hydrochloride  (10  g.)  and  NaOAc  (20  g.) 
(Nietzki  a.  E.  Miiller,  B.  22,  447).  Brown 
needles  (from  hot  water  or  alcohol),  or  yellow 
needles  containing  aniline  of  crystallisation  (from 
aniline).  Its  solutions  exhibit  yellowish  green 
fluorescence.  Cone.  H.^SO^  forms  a  yellow  solu- 
tion, passing,  on  dilution,  through  blue,  violet, 
and  red,  to  yellow. — B"(HN03)2  2aq :  lustrous 
green  needles  giving  a  crimson  solution. 

References. — Methyl-phenazine  and  Di-oxy- 

PHENAZINE. 

Tolylene  red  C,H3(NMe2)<^^>C,H2Me(NH2) 

is  also  a  phenazine  derivative  (Bernthsen,  A. 
236,  332). 

PHENTRIAZINE      C,H,</^-^^.  [66°]. 

(235°-240°).  Formed  from  the  formyl  derivative 
of  o-nitro-phenyl-hydrazine,  alcohol,  HOAc,  and 
sodium-amalgam  (IJischler,  B.  22,  2806),  and  by 
the  action  of  P0O5  on  o-amido-phenyl-methyl- 
hydrazine  (Hempei,  J.pr.  [2]  41,  174).  Yellow 
needles,  v.  sol.  warm  water  and  cold  alcohol, 
very  volatile  with  steam. 

TRIPHENAZINE  DIHYDRIDE 

C,,H.2N,  i.e.  C,H,<^>C,H.<™>C,H,  or 


C,H,<^^^C,H2<jJ^jj>C,H4.  Homoflmrhi. 

dine.  Formed  by  heating  Ji-di-amido-phenazine 
hydrochloride  (4  pts.)  with  o-phenylene-diamine 
at  205°  for  15  minutes  (Fischer  a.  Hepp,  B.  23, 
2791).  Bluish-violet  powder  or  lustrous-green 
needles,  v.  si.  sol.  alcohol,  forming  a  violet-red 
solution  with  yellowish-red  fluorescence.  Solu- 
tions of  its  salts  are  blue,  with  brownish-red 
fluorescence. 

PHENAZOXINE  C„H,<^-^J^>C,H,.  Oxy- 

or  oxido-diphcnyl-aminc.  [148°].  Obtained  by 
heating  together  equal  quantities  of  o-amido- 
phenol  and  pyrocatechin  at  260°-280°.  Silvery 
scales.  V.  sol.  alcohol,  ether,  chloroform,  and 
benzene.  Sublimable.  Distils,  in  great  part 
undecomposed.  By  nitration  and  reduction  the 
leuco-base  of  a  violet  dye-stuff  is  obtained 
(Bernthsen,  B.  20,  942). 

PHENBUTYL-  COMPOUNDS    v.  Buttl- 

PHENYL-  COMPOUNDS. 

PHENISOBUTYL  CYANIDE  v.  Iso-botyl 

BENZONITRILE. 


N 


PHENOL. 


831 


PHENISOBUTYL  -  PHENETHYL  -  THIO  - 
UREA  V.  Ethyl-phenyl-isobdtyl-phenyl-thio- 

UREA. 

PHENCAPKYLAMINE    v.  Amido-phenyl- 

OCTANE. 

PHENENYL  TRIBENZOIC  ACID  C2,H„0„. 
[261°].  Got  by  potash-fusion  from  tri-beuzoyl- 
ene-benzene  (Gabriel  a.  Michael,  B.  11,  1008). 
Pi  isms,  V.  sol.  alcohol,  ether,  and  HOAc.  Yields 
C|;H,Ph.j  when  distilled  with  lime. — NajA'". — 
AgjA'".' 

PHENENYL   TEI-METHYL  TRIKETONE 

CsH3(CO.CH3)3.  [163°].  Formed  by  the  spon- 
taneous condensation  of  acetoacetic  aldehyde 
(Claisen  a.  Stylos,  B.  21,  1144).  Small  needles, 
V.  sol.  HOAc,  si.  sol.  alcohol,  ether,  and  water. 
Oxidised  by  nitric  acid  to  triniesic  acid. 

PHENETHYL  AMINE     v.  Amido-phenyl- 

■ETHANE. 

PHENETHYL  -  PHENISOBUTYL  -  THIO  - 

UREA  V.  ^J-ETUYL-PHENYL-jJ-ISOBUTYL-rUENYL- 
THIO-DREA. 

PHENETIDINE  v.  Ethyl  derivative  of  Auido- 

PHENOL. 

PHENETOL  V.  Ethyl  ether  of  Phenol. 
DIPHENIC  ACID  v.  Diphenyl  dicarboxylic 
ACiri. 

PHENNAPHTHAZINE  CisH.^N.^  i.e. 
C,oH6<\^>C,H^.  {a^]-Naphthophenazi7ie.  [142°]. 

Formation.— 1.  By  mixing  equal  mols.  of 
o-phenylene-diamine  and  (/S) -naphthoquinone  in 
50  p.c.  acetic  acid. — 2.  By  oxidation  of  equal  mols. 
of  o-phenylene-diamine  and  (/3)-naphthol  with 
alkaline  potassium  ferricyanide. — '6.  By  the  de- 
composition of  sulpho-benzene-azo-(3)-naphthyl- 
phenyl-amine  by  treatment  with  boiling  dilute 
mineral  acids:  C,,H,(S03H).N.,.C,„H,.NHC,H, 
=  C,„H,:N2:C,H,-t-  C„H,,(NH2)S0.,H. 

Preparation. — Fifty  grms.  of  the  dyestuff  are 
dissolved  in  500  c.c.  of  boiling  water,  and  125  c.c. 
of  cone.  H2SO4  is  slowly  added  to  the  hot  solu- 
tion ;  the  colour-acid,  which  is  first  precipitated, 
re-dissolves,  and  on  cooling  the  sulphate  of  the 
azine  crystallises  out  in  red  needles,  whilst 
sulphanilic  acid  remains  in  solution. 

Proj^ertics.— Glistening  yellow  needles  or 
prisms.  Sublimes  at  about  200°  in  long  flat 
needles.  Distils  undecomposed  above  360°.  SI. 
sol.  alcohol,  ether,  and  cold  benzene ;  v.  sol.  hot 
benzene.  Dissolves  in  cone.  HoSO^  with  a 
brownish-red  colour,  becoming  yellow  on  di- 
lution. 

Salts. — With  each  acid  it  forms  two  different 
salts. — B'HCl"  :  long  reddish-yellow  needles  and 
warty  crystals. — B'2H._.S04''  :  red  needles  and 
thick  garnet-red  prisms. — IB'HNO,'*  :  yellow  and 
red  needles,  both  sparingly  soluble  (Witt,  B.  20, 
572). 

PHENOCYANIN  C„H,NO  or  C.H^NO^.  Dark- 
blue  mass  with  coppery  lustre,  got  by  atmo- 
spheric oxidation  of  a  mixture  of  phenol  and 
NH3  (Phipson,  B.  6,  823).  Insol.  water,  sol. 
alcohol.    Coloured  red  by  acids. 

PHENOL  C„H,0  i.e.  C„H,OH.  Carbolic  acid. 
Phenyl  hydrate.  Mol.  w.  94.  [41°].  (181-5°) 
(Dale  a.  Schorlemmer)  ;  (182-9°)  (Pinette,  A. 
243,  32).  S.  6-6  at  17°.  S.G.  1-0702  (Bruhl) ; 
g  1-0906(P.).  S.V.  101-8.  C.E.  (0°-10°)  -00083  (P.). 
M/9  1-56.36  (B.).  45-71.  H.C.v.  736,500  (Ber- 

thelot,4.C/i.[6]10,452;  13,329).  H.C.p.  737,100. 


H.F.  47,341  (Stohmann,  J.pr.  [2]  33,471 ;  28,000 
(Von  Rechenberg).  Occurs  in  castoreum  (Wohler, 
A.  67,  300),  and  in  small  quantities  in  urine  of 
cows,  horses,  and  men  (Stiideler,  A.  77,  18 ; 
Lieben,  A.  Siqopjl.  7,  240;  Hoppe-Seyler,  C.  J. 
25,  628  ;  Muuk,  B.  9,  1596 ;  Salkowski,  B.  9, 
1595;  Baumann,  B.  9,  54,  1389,  1715).  Con- 
tained in  considerable  quantity  in  coal-tar 
(Runge,  P.  31,  69  ;  32,  308  ;  Laurent,  A.  Ch.  [3] 

3,  195),  and  in  the  products  of  the  dry  distilla- 
tion of  gum  benzoin,  quinic  acid,  wood,  and 
bones. 

Formation. — 1.  By  distilling  0-,  m-  or  p-, 
oxy-benzoic  acid  alone  or  with  lime  (Gerhart, 
Eev.  scient.  10,  210  ;  Rosenthal,  2.  [2]  5,  627).— 
2.  A  product  of  the  distillation  of  glycerin  with 
CaCL,  (Liunemann  a.  Zotte,  A.  174,  87  ;  Supj^l. 
8,  254). — 3.  By  heating  anisole  with  cone.  HIAq 
or  HClAq  at   140°  (Graebe,  A.  139,  149).— 

4.  From  aniline  by  the  diazo-  reaction  (Griess, 

A.  137,  39). — 6.  From  benzene  sulphonic  acid 
by  potash-fusion  (Wurtz,  Bl.  [2]  8,  197;  cf. 
Degener,  J.  pr.  [2]  17,  394).— 6.  From  phenol 
jp-sulphonic  acid  by  distillation  with  dilute 
HjSOj  and  superheated  steam  at  temperatures 
above  116°  (Armstrong  a.  Miller,  C.  J.  45, 148).— 
7.  By  heating  acetylene  with  fuming  H.^SO^  and 
fusing  the  product  with  potash  (Berthelot,  C.  B. 
68,539).— 8.  By  shaking  benzene  with  palladium 
that  has  absorbed  hydrogen  and  air  (Hoppe- 
Seyler,  B.  12,  1552). — 9.  By  the  direct  action  of 
hydrogen-peroxide  on  benzene  (Leeds,  B.  14, 
975). — 10.  In  small  quantity  by  the  action  of 
dry  oxygen  on  boiling  benzene  containing  AICI3 
(Friedel  a.  Crafts,  A.  Ch.  [6]  14,  435  ;  C.  R.  86', 
884). — 11.  A  product  of  fermentation  of  proteids 
(Baumann,  B.  10,  685  ;  Weyl,£f.  1,  339  ;  Brieger, 
J.pr.  [2]  17,  134). 

Preparation. — The  aqueous  solution  got  by 
stirring  coal-tar  oil  with  NaOHAq  is  diluted 
with  water  as  long  as  naphthalene  separates. 
The  liquid  is  then  exposed  to  the  air,  with 
frequent  stirring,  for  several  days,  and  then 
fractionally  ppd.  by  acid  (e.g.  CO.,) ,  the  last  fraction 
being  nearly  pure  phenol.  The  phenol  is  dried 
by  heating  to  boiling  in  a  current  of  air,  and 
further  purified  by  crystallisation  (Hugo  Miiller, 
Z.  [2]  1,  270  ;  cf.  Williamson  a.  Scrugham,  C.  J. 
7,  232).  Phenol  may  also  be  dried  by  distilling 
over  dried  CuSOj  (Bickerdike,  C.  N.  16,  188;  cf. 
Gladstone,  C.  N.  2,  98). 

Properties.  —  Long  deliquescent  needles, 
with  strong  smell,  m.  sol.  water,  miscible  with 
alcohol  and  ether.  Attacks  the  skin.  Does  not 
redden  litmus.  Nearly  insol.  Na„CO.,Aq,  m.  sol. 
NH,Aq,  v.  sol.  KOHAq  and  NaOHAq.  Anti- 
septic. Not  affected  by  distillation  with  P.,0,,, 
lime,  or  BaO.  A  solution  of  phenol  even  in 
43,000  pts.  of  water  gives  a  pp.  of  tri-bromo- 
phenol  on  addition  of  bromine-water  (Landolt, 

B.  4,  770).  FeClj  gives  a  violet  colour  to  an 
aqueous  solution ;  the  reaction  is  prevented  by 
acetic  acid  and  by  alcohol  (Hesse,  A.  182,  161). 
Cone.  H;S04  iJoured  beneath  a  solution  contain- 
ing phenol  and  nitric  acid  (-1  p.c.)  gives  an  in- 
tense red  ring ;  with  nitrous  acid,  red  and  green 
rings  are  got ;  with  chlorates,  a  pale-yellow  ring 
with  blue  below  (Lindo,  C.  N.  58,  1,  15).  An 
aqueous  solution  of  phenol  (4  vols.)  mixed  with 
ammonia  (1  vol.)  gives  on  warming  with  a  few 
drops  of  bleaching-powder  solution  a  blue  colour 
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which  becomes  red  on  addition  of  acids  (SaHiow- 
ski,  Fr.  11,  31C).  Boiling  aqueous  mercurous 
nitrate  gives  a  deep-red  colour  (Plugge,  Fr.  11, 
173).  IMillon's  reagent  gives  on  boiling  a  yellow 
pp.  which  dissolves  in  nitric  acid  forming  a  deep 
red  hquid ;  salicylic  acid  behaves  in  like  manner 
(Almen,  J.  1878,  1079).  On  adding  p-oxy- 
benzoic  aldehyde  and  an  equal  volume  of  HjSO^ 
a  yellow  liquid  is  got,  turned  crimson  by  potash 
(aurin).  Phenol  is  poisonous  (Wohler,  A.  65, 
344  ;  Duplay  a.  Carin,  C.  R.  112,  627). 

Reactions.  —  1.  Decomposed  by  passing 
through  a  red-hot  tube  yielding  benzene,  toluene, 
xylene,  naphthalene,  anthracene,  and  phenan- 
threne  (Kramers,  yl.  189, 129).  When  crude  phenol 
is  used  the  product  deposits  a  crystalline  hydro- 
carbon C|(,H,2  [32-9°],  S.G.  Ul  1-012  (63°  at  9 
mm.).  This  hydrocarbon  is  volatile  in  the  cold, 
smells  like  camphor,  and  is  sol.  alcohol,  ether, 
and  petroleum-spirit.  It  is  resinilied  by  atmo- 
spheric oxygen.  It  absorbs  bromine,  yielding  a 
liquid  bromide.  By  heating  for  4  hours  at  100° 
in  vacuo  the  hydrocarbon  is  polymerised,  yield- 
ing a  soUd  [200°-220°]  (Eoscoe,  C.  J.  47,  669).— 
2.  C/itorwi-e  forms  o- andp-chloro-phenol  (4,2,1)- 
di-chloro-phenol,  (6,4,2, l)-tri-chloro-phenol,  and 
tetra-,  pent-,  and  hexa-chloro-phenols.  Exhaus- 
tive chlorination  gives  CjClj,  CCl^,  0^,01^,  and  CO.^ 
(Ruoff,  B.  9,  1483).  An  intermediate  body  is 
C.^CIA  [323°]  (Hugounenq,  C.  R.  109,  309). 
KC10.J  and  HCl  yield  tri-chloro-phenol  and  tri- 
and  tetra-  chloro-quinone. —  3.  Chlorine  acting 
on  phenol  in  alkaline  solution  forms  the  acid 

^|.°^^:^^^->C(OH).CO,H  (Hantzsch,   B.  20, 

2780;  22,  1238). — 4.  Bromine-water  forms  tri- 
bromo-phenol.  Heat  (68492  units)  is  given  out 
in  the  reaction.  Br  in  excess  gives  C|;H..BrjO 
(Werner,  C.  R.  100,  799 ;  Bl.  [2]  46,  280).— 5. 
Iodine  and  alkali  at  60°  form  C.H.IjO  [157°], 
which  is  violet-red,  insol.  water,  and  forms  a  red 
solution  in  alcohol  and  ether.  It  is  converted 
into  tri-iodo-phenol  by  boiling  with  KOHAq 
(Messinger  a.  Vortmann,  B.  22,  2313).  — 6. 
Ciiloride  of  iodine  forms  mono-  and  di-,  iodo- 
phenol  (Schiitzenberger,  C.  R.  54,  197).— 7. 
Oxidised  by  nitro-bcmene  and  dilute  NaOH  in 
the  cold  to  oxalic  acid  and  COj  (Siegfried,  J.  pr. 
[2]  31,  542). — 8.  If  a  rapidly  alternating  electric 
fiurrent  be  passed  through  a  solution  containing 
phenol,  magnesic  sulphate,  and  magnesia  bicar- 
bonate, the  following  bodies  are  formed,  owing 
to  the  rapidly  alternating  oxidation  and  reduc- 
tion :  pyrocatechin,  hydroquinone,  di-oxy-di- 
phenyl,  formic  acid,  succinic  acid,  and  oxalic 
acid  (E.  Drechsel,  J.  pr.  [2]  29,  249).  Another 
product  is  C„H,„0,  an  oil  (153°-178°)  with  aro- 
matic smell  which  forms  a  phenyl  hydrazide 
CijHijN  [108°].  By  continuing  the  alternating 
current  this  oil  is  converted  in  n-hexoic  acid. — 
9.  Electrolysis  with  carbon  electrodes  in  aqueous 
solution  rendered  slightly  alkaline  by  KOH 
yields  a  di-oxy-benzoic  acid  C,H|j0^  [93°]  and  an 
amorphous  acid  C^jH^bOj.^  insol.  water  and  ether, 
sol.  alcohol.  The  amorphous  acid  yields  picric 
acid  withHN03,and  onprotracted  boilingwith di- 
lute HClAq  it  yields  amorphous  infusible  C^^HjjOij 
and  amorphous  C.^|H2„0,  [60°],  sol.  water,  al- 
cohol,and  ether.  Inlike  mannerNaOPhyields  on 
electrolysis  C.^„H._,„0.,  separable  by  hot  HClAq  into 
infusible  C,,H,„6i,  insol.  water  and  ether,  and 


Ci.jH|„03  [73°],  sol.  water  (Bartoli  a.  Papasogli,  O. 
14,  90). — 10.  Taken  internally  it  is  partly  oxidised 
to  hydroquinone  and  pyrocatechin  (Nencki  a. 
Giacoso,  H.  4,  325). — 11.  Kfi.,  oxidises  it  to  pyro- 
catechin, hydroquinone,  and  quinone  (Martinon, 
Bl.  [2]  43,  156).  When  treated  in  aqueous  solu- 
tion with  NH.„  H.,0._„  Na^COj,  and  hydroxyl- 
amine  hydrochloride  it  yields  phenolquinon- 
imide,  which  colours  the  liquid  bright  blue 
(Wurster,  B.  20,  2934).— 12.  CrO.,Cl2,  followed  by 
water,  gives  0(G^B.t.OH)^  (Etard).  fo-O.^Cl^  and 
HOAc  give  tri-  and  tetra-  chloro-quinone  (Car- 
stenjen,  J.  pr.  [2]  2,  82). — 13.  Fusion  with 
NaOH  yields  resorcin,  pyrocatechin,  and  phlo- 
roglucin.  Potash-fusion  gives  o-  and  to-  oxy- 
benzoic  acids  and  two  di-oxy-diphenyls  (Borth 
a.  Schreder,  B.  11,  1332  ;  12,  417).— 14.  PCI, 
forms  PCL,(OPh),  PCl(0Ph)2,  and  P(0Ph)3,  which 
may  be  separated  by  fractional  distillation  in 
vacuo  (iioa,ck,  A.  218,  85;  Anschiitz  a.  Emery, 
A.  239,  310;  A.  253,  110).  The  compound 
PCl.,(0Ph),  (90°  at  11  mm.),  (216°  at  760),  S.G. 

1-354,  is  converted  by  chlorine  into  PCl^jOPh), 
whence  SO.,  produces  POCl.,(OPh)  (122°  at  11 
mm.).  Bromine  converts  PCl2(0Ph)  into 
PC1.2Br2(0Ph),  which  is  crystalline  but  very  un- 
stable. Sulphur  at  190°  converts  PCl.,(OPh) 
.into  PSC1.2(0Ph),  a  colourless  liquid  (120°  at 
11  mm.),  S.G.  f  1-4059.  The  compound 
PCl(0Ph)2  (172°  at  11  mm.)  (295°  at  760  mm.) 
is  converted  by  chlorine  into  PCl3(0Ph)2,  which 
is  crystalline,  and  insol.  ether.  Bromine  converts 
PCl(OPh),  in  ether  into  orange-yellow  crystals  of 
PCmr.,(0Ph),,.  Sulphur  and  PCi(0Ph)2  at  190° 
yield  PSCl(OPh),„  crystallising  in  colourless 
needles  [64°],  (194°  at  11  mm.).  Tri-phenyl 
phosphite  P(0Ph)3  combines  with  chlorine,  form- 
ing PCl2(OPh)3,  whence  water  produces  tri- 
phenyl-phospbate  P0(0Ph)3  [45°]  (245°  at 
11  mm.).  P(0Ph)3  with  sulphur  at  190°  yields 
PS(OPh)3[50°]  (245°  at  11  mm.).  S.G.  f  1-2341. 
— 15.  PCI5  forms  hardly  any  chloro-benzene 
(Otto,  A.  145,  317  ;  cf.  Glutz,  A.  143,  181).— 16. 
P._,S5  forms,  on  heating,  phenyl  mercaptan,  di- 
phenylenedisulphide  C,,JIsS2,  and  some  Ph.,S 
(Kekul6,  C.  R.  64,  752  ;'  Graebe,  B.  7,  51,  397" ; 
Geuther,  A.  221,  67).  P.2S3  forms  benzene, 
Ph-iPO,,  and  HjS. — 17.  Aqueous  KMnOj  oxidises 
it  to  oxalic  acid  and  CO.^  (Tollens,  Z.  [2]  4, 
715). — 18.  Distillation  over  heated  zinc-dust 
yields  benzene. — 19.  H2S04  (1  pt.)  forms  0- 
and  p-  sulphonic  acids  (Kekul6,  Z.  [2]  3,  197). 
H..SO,,  (li  pts.)  at  160°  forms  di-oxy-di-phenyl 
sulphone  (Glutz,  A.  147,  52).  K,S.,0„  heated 
with  a  solution  of  KOC.H^  at  65°-70°,  forms 
C^HjO.SOj.OK,  which  crystallises  in  tables,  S.  14 
at  15°,  sol.  hot  alcohol.  This  salt  occurs  in  urine. 
It  is  decomposed  by  boiling  with  water  and  dilute 
acids  into  phenol  and  H2SO4.  At  150°  the  dry 
salt  changes  to  the  isomeric  potassium  phenol 
p-sulphonate.  Phenyl  sulphuric  acid  is  also  a 
product  of  the  passage  of  a  rapidly-alternating 
electric  current  through  a  solution  of  phenol, 
MgSO,,  and  magnesium  bicarbonate.  The  free 
acid  is  very  unstable  (Baumann,  B.  11,  1907; 
Brieger,  H.  8,  311 ;  Drechsel,  /.|;r.  [2]  29,  240).— 
20.  SO.2CI2  at  150°  forms  chloro-phenol  (Dubois, 
Z.  [2]  2,  705).  S2O5CI.2  forms  o-  and  p-  chloro- 
phenols  and  their  sulphonic  acids  (Armstrong  a. 
Pike,  C.  N.  29,  283).— 21.  Nitric  acid  forms  0- 
and  p-  nitro-,  di-nitro,  and  tri-nitro-  phenols. — 
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22.  Potassium  and  sodiuvi  dissolve,  giving  off 
liydrogen  and  forming  phenylates.  These  absorb 
CO,,  forming  PhO.COJv  and  PhO.CO.Na,  which 
yield  oxy-benzoates  when  strongly  heated  (v. 
o-OxY-BENzoic  acid)  (Kolbe,  /.  pi-.  [2]  10,  89). — 

23.  CrO.,  forms  phenoquinone  C,8H|,0,  (Wichel- 
haus,  B.  5,  248,  846). — 24.  Nitrous  acid  forms 
nitroso-phenol,  the  mono-oxim  of  quinone 
(Baeyer,  B.  7,  967).  H,,SO„  to  which  6  p.c.  of 
KNO,  has  been  added,  gives  when  shaken  with 
a  mixture  of  phenol  (1  vol.)  and  H  .SO,  (1  vol.) 
a  brown  colour,  changing  to  green,  and  finally  to 
a  magnificent  blue.  On  pouring  into  water 
brown  flakes  are  deposited  (Liebermann,  B.  7, 
248,  1098).  In  the  action  of  H.SO,  and  nitrous 
acid  on  phenol  there  is  formed  (a)-phenol-di- 
chroin  C,sH,3N0,  or  C,H,(OH)N(OPh),  ?,  a 
brown  powder,  sol.  ether,  and  also  pheuoloxy- 
chroin  C.^HuNO,,  which  is  black  and  insol. 
ether  (Kriimer,  B.  17,  1877  ;  Brunner  a.  Chuit, 

B.  21,  250).  (a)-rhcnol-dichroin  is  also  formed 
from  quinone  mono-oxim  and  H._,SO|  (Baeyer  a. 
Caro,  B.  7,  966).  Each  body  yields  an  amorphous 
acetyl  derivative.  Phenol-dichroin  forms  a  blue 
solution  in  alkalis  and  H,SOj.  Phenol-oxychroin 
forms  a  green  solution  in  H.SO^,  and  a  brown 
solution  in  alkalis. — 25.  NOCl  gives  chlorinated 
quinones  (Tilden,  C.  J.  27,  851).— 26.  Distilla- 
tion with  PbO  yields  diphenylene  oxide  C|.,H„0 
and  C,3H„0„,  crystallising  in  needles  [174°] 
(Graebe,  B.  'l,  .396 ;  Behr  a.  Van  Dorp,  B.  7, 
398).— 27.  COCl.,  at  ISO'^  forms  CO(OPh)..  and 
COCl(OPh)  (Kempf,  /.  pr.  [2]  1,  402).— 28.  Am- 
vioaiacal  zinc  chloride  at  290°  forms  aniline,  di- 
phenylamine,andPh.,0(Merza.Weith,B.13,1299). 
29.  Hydrazine  solution  in  excess  forms  a  white 
mrstable  substance  [57°],  possibly  C„H,0(N,H|) 
(Curtius  a.  Thun,  J.pr.  [2]  44,  190).— 30.  TiCI^ 
acting  on  a  benzene  solution  of  phenol  forms 
dark-red  crystals  of  Ti(0Ph)|HCl,  decomposed 
by  water  into  phenol,  titanic  acid,  and  HCl 
(Schumann,  B.  21,  1079).— 31.  AlCl.,  gives  the 
solid  ALCl3(0Ph).„  V.  sol.  hot  OS,,  insol.  ligroin, 
decomposed  at  once  by  water  into  phenol,  alu- 
mina, and  HCl  (Glaus  a.  Morklin,  B.  18,  2933). 
On  heating  phenol  (2  pts.)  with  AIGI3  (1  pt.), 
benzene,  Ph.,0,  and  diphenyleue-methane  oxide 
are  formed  (Merz  a.  Weith,  B.  14,  191).  Phenol 
(5g.)  aided  to  AlBrj  (10  g.)  forms  amorphous 
Al.,Br,,(0Ph)3,  which  is  quickly  decomposed  by 
wa'ter  (Gustavson,  /.  B.  16,  242).— 32.  AlCl,  and 
CG1,N0._,  followed  by  water  give  aurin.  — 33.  Heat- 
ing with  oxalic  acid  and  H, SO,  gives  rosolic  acid. 
34.  Cyanic  acid  vapour  is  absorbed  by  dry 
phenol  forming  phenyl  allophanate,  which  crys- 
tallises from  hot  alcohol  in  unctuous  crystals 
(Tuttle,  J.  1857,  451).  -35.  Benzyl  cliloride  and 
zinc  form  PhCH.,.C,  H4OH  on  heating  (Patorno, 
G.2,  1).— 36.  Phenol  (10  g.)  boiled  with  Ac,0 
(20  g.)  and  ZnClj  (20  g.)  forms  phenacctein,  a 
red  dye  C|„H|„0,,  which  is  insol.  benzene,  sol. 
alcohol,  ether,  and  HOAc.  Its  solution  in  alkalis 
is  raspberry-red  (Rasiuski,  J.  pr.  [2]  26,  54). — 
37.  C„H-.CCl3  forms  benzaurin. — 38.  Phtlialic 
anhydride  and  H.SO^  form  phenol-phthalein 

C.  oHi.O^  on  heating  (Baeyer,  B.  4,  658).— 
39. — Acefamide  and  benzamide  on  heating  form 
respectively  PhOAc  and  PhOBz,  while  NH3  is 
given  off  (Guareschi,  A.  171,  140).— 40.  Heated 
in  alcoholic  solution  with  CCl,  and  KOH  or 
NaOH  it  yields  o-  and  w-  oxy-benzoic  acids. — 
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41.  Paraldehyde  and  stannic  cliloride  form 
CH3.CPI(C,H,6h),.-42.  Benzoic  aldehyde,  aXco- 
hoi,  and  a  few  drops  of  HCl  form  white  resinous 
C,,.H,„02,  whence  amor))hous  C„J^^^^.li.f>.,  may 
be  got  (Michael  a.  ilyder.  Am.  9,  130). — 
43.  Benzene  snlphocliloride  added  to  a  slightly- 
alkaline  solution  of  phenol  forms  C„H-,S0,.0Ph 
as  very  stable  colourless  crystals  [36°],  sol.  alco- 
hol, si.  sol.  ether,  saponitied  by  alcoholic  potash 
(Georgesen,  B.  24,  417).  — 44.  Acetoacetic  ether 
and  H.SO,  form  (/3)  -  methyl  -  coumarin.  — 
45.  Chloro-aceial  and  alcoholic  NaOPh  at  160° 
form  C,H,.O.CH.,.CH(OEt).,  (255°)  (Autenrieth, 
B.  24,  162).— 46.  CC1,.C0C1  and  AlCL,  give  di- 
phenyl  carbonate  (Heutschel,  J.  pr.  [2],  36,  315). 
47.  o-Oxy-benzoic  aldehyde,  HOAc,  and  H^SOj 
form,  on  warming,  oxyaurin  C|,,H|jO.„  which 
greatly  resembles  aurin  (Liebermann,  B.  9,  801  ; 
11,  1436).  Zulkowsky  (M.  5,  111)  obtained  a 
dyestuif  C.,,jH.,„04  soluble  in  aqueous  NaHSO.,,  and 
another  dyestuff  insol. NaHSO.Aq.— 48.  CHt.CCl, 
and  dilute  caustic  soda  form  CH.,.C(0Ph)3  [98-5°] 
crystallising  in  plates,  v.  si.  sol.  water  (Heiber, 
B.  24,  3678). 

Estimation. — 1.  Titrated  by  adding  bromine 
water  till  the  solution  is  yellow,  or  by  adding 
excess  of  bromine,  KI,  and  starch,  then  titrating 
with  Na^SoOj.  The  bromine  solution  contains 
40  grms.  Br  and  20  grms.  KBr  per  litre  (Degener, 
J.jJr.  [2]  17,  380  ;  cf.  Landolt,  B.  4,  770 ;  Koppe- 
schaar,  Fr.  15,  233  ;  Weinreb  a.  Bondi,  M.  6,  506 ; 
Giacosa,  //.  6, 45). — 2.  14  to  15  grms.  of  pure  KOH 
are  dissolved  in  1  litre  of  water  and  10  grms.  of 
bromine  gradually  added ;  the  solution  is  then 
diluted  till  50  c.c.  corresponds  to  0-05  grm.  of 
pure  phenol.  To  ascertain  the  strength  of  any 
phenol  solution  50  grms.  of  the  above  solution 
are  taken  and  the  phenol  added  till  a  drop  of  the 
solution  ceases  to  give  a  blue  colouration  with  KI 
and  starch  (Chandelon,  Bl.  [2]  38,  69).— 3.  2  or 
3  grms.  phenol  are  dissolved  in  three  times  the 
molecular  proportion  of  caustic  soda.  The  solu- 
tion is  made  up  to  500  c.c,  and  10  c.c.  are  put 
into  a  small  flask  warmed  to  60°,  and  one-tenth 
normal  iodine  solution  is  allowed  to  flow  in  until 
it  is  coloured  strongly  yellow  by  excess  of  iodine; 
by  shaking,  a  red  pp.  is  formed.  The  excess  of 
iodine  is  estimated  by  sodium  tliio-sulphate. 
The  quantity  of  iodine  taken  up  by  the  phenol 
multiplied  by  0'123518  gives  the  amount  of  pure 
phenol  (Messinger  a.  Vortmann,  B.  23,  2753),— 
4.  To  separate  phenol  from  mixtures  in  poisoning 
cases  the  substance  is  triturated  with  dilute 
H.^SOj  and  extracted  with  alcohol,  the  alcohol 
evaporated,  and  the  residue  extracted  with  benz- 
ene (Dragendorff  a.  .Jacobson,  C.  C.  1886,  828) ; 
or  the  alcoholic  extract  may  be  mixed  with 
NaOHAq,  evaporated  to  a  small  bulk,  filtered, 
and  the  phenol  ppd.  by  HClAq  in  a  graduated 
tube  (Muter  a.  De  Koningh,  An.  12,  191 ;  cf. 
Staveley,  Chem.  Zeit.  13, 1126). — 5.  Phenol  may 
be  titrated  by  adding  standard  NaOH  to  a  solu- 
tion containing  s-tri-nitro-benzene  as  indicator 
until  a  red  colour  appears  (Bader,  Fr.  31,  58). 

Salts. — Phenol  behaves  as  a  very  weak 
acid.  It  dissolves  in  KOHAq,  but  does  not 
expel  COo  from  sodium  carbonate  in  the  cold. — ■ 
C„H,OK.  White  hygroscopic  needles,  v.  sol.  al- 
cohol, ether,  and  water.  Oxidises  rapidly  in 
air.— C,,H,ONa'<.  Yields  Ph,0  and  C,3H|„0  when 
distilled  with  NaPOj  (Niederhiiusern,  B.  15, 
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1123).  Sulphur  at  200°  gives  S,(C,H^OH),.— 
Ba{OCgH5);3aq.  Crystalline  crusts,  got  by  boil- 
ing phenol  with  baryta-water  and  evaporating 
in  vacuo.  —  Ca(00„H5)o'*.  Yields  diphenylene 
oxide  and  a  little  benzene  on  distillation. — 
Pb(0H)0C,H5.  Made  by  boiling  phenol  with 
litharge  (Calvert,  C.  J.  18,  68).  —  T10C,,H,. 
Crystals,  si.  sol.  cold  water  (Kuhlmann,  J.  1864, 
254).— Hg(0C,,H,),,Hg.,Cl,4aq.  Pp.  got  by  adding 
mercurous  chloride  to  a  solution  of  NaOPh 
(Pouchet,  C.  R.  106,  276).— A1(0C„H,)3.  Made 
by  heating  phenol  with  aluminium  and  Allj,  and 
pouring  off  the  liquid  product  (Gladstone  a. 
Tribe,  C.  J.  39,  9;  41,  5;  Hodgkinson,  C.  N. 
1877,  237).  Split  up  on  distillation  into  A\.,0.^ 
and  Ph„0,  other  products  being  phenol  and  a 
ketone  C„H,„0  [97'^]  (o.  280°),  V.D.  182-2.— 
Aniline  salt  C^H^ONH^Ph.  [37°].  (181°). 
Formed  by  boiling  aniline  with  phenol  (Dale  a. 
Schorlemmer,  A.  217,  388  ;  Dyson,  C.  J.  43,  466  ; 
Mylins,  B.  19,  1002).  Tables  (from  alcohol).— 
^-Toluidine  salt  C.-H^ONH^C^H^Me.  [31°]. 
Needles  (from  ligroin)  (Dyson). 

Combinations. — 1.  With  SO.,  phenol  forms 
an  unstable  compound  which  may  be  distilled 
at  140°  (best  in  a  current  of  SO.J,  and  which 
crystallises  in  rectangular  tablets.  If  exposed  to 
air  it  absorbs  water  and  gives  off  SO,.  The  com- 
pound melts  between  25°  and  30°  (A.  Holzer, 
J.  pr.  [2]  25,  463).— 2.  With  CO,.  If  salicylic 
acid  be  heated  in  a  sealed  tube  for  two  hours 
at  260°  it  is  resolved  into  phenol  and  CO,,  but 
on  cooling  crystals  resembling  common  salt 
with  sides  like  staircases  are  formed.  These 
melt  at  37°.  They  are  decomposed  by  heat,  and 
also  by  water,  alcohol,  ether,  and  chloroform, 
into  phenol  and  CO.,  (A.  Klepl,  J.pr.  [2]  25,464). 
The  same  compound  is  got  from  phenol  and 
liquid  CO,  (Banh,  A.  148,  49). 

Formyl  derivative  CJifi.CHO.  Liquid, 
boiling  with  decomposition  at  180°  (Seifert, 
J.  vr.  [2]  31,  467). 

Acetyl  derivative  C^HjOAc.  Phenyl 
acetate.  (195°)  at  733  mm.  (Orndore,  Am.  10, 
368).  Formed  by  boiling  an  alcoholic  solution 
of  phenyl  phosphate  with  KOAc  (Williamson  a. 
Scrugham,  A.  92,  317  ;  Kreysler,  B.  18,  1716) 
and  by  the  action  of  AcCl  on  phenol  (Cahours, 
A.  92,  316)  or  of  POCI3  (1  mol.)  on  phenol  (3 
mols.)  mixed  with  HO  Ac  (3  mols.)  (Nencki,  J.pr. 
[2]  25,  282;  Seifert,  J.  jir.  [2]  31,  467).  Obtained 
also  by  boiling  phenol  with  acetamide  (Guareschi, 
A.  171,  142).  Heavy  oil,  saponified  by  KOHAq. 
Reactions. — 1.  Sodium  acts  violently,  giving  off 
and  forming  EtOAc,  phenol,  salicylic  acid, 
C|5H,203  [48°]  crystallising  from  alcohol  in 
needles,  and  CigHijO.,  [138°]  nearly  insol.  al- 
cohol, but  crystallising  therefrom  in  yellow 
needles  (Hodgkinson  a.  W.  H.  Perkin,  jun.,  C.  J. 
37,  487,  721).— 2.  Benzyl  chloride  after  heating 
for  14  days  leaves  an  oil  with  strong  blue 
fluorescence  which  when  saponified  by  alcoholic 
potash  forms  C|(,H,„0  [39°]  (c.  295°)  and  benzyl- 
phenol  C,.,H„0  [81°]  (321°)  (H.  a.  P.).— 3. 
Benzyl  chloride  and  AICI3  give  HCl,  toluene, 
anthracene,  Ac.,0,  and  CH.,Ph.C,,H^OAc.— 4. 
NaSEt  forms  PhONa  and  EtSAc  (Seifert).— 5. 
PCI5  at  100°  gives  phenyl  phosphate  and 
C^HjO.CChCCl,  [26°]  (Michael,  Am.  9,  207).— 6. 
Chlorine  in  the  cold  forms  AcCl,  p-chloro-phenol, 
find  C^H,Cl(OAc).    Chlorine  at  160°  yields  AcCl, 


CbH3C12(OAc),  and  mono-  and  di-  chloro-phenols 
(Seelig,  J.  pr.  [2]  39,  175).— 7.  Bromine  forms 
AcBr  and  CjHjBr.OAc.  Excess  of  Br  gives 
C,H„Br30H  and  C,H,Br30Ac  (Seelig).— 8.  BzCl 
and  a  little  ZnCL  give  PhOBz  (Doebner,  A. 
210,  255). 

Propionyl  derivative  CnHjO.CO.Et. 
[20°].  (211°).  S.G.  I  1-0643  ;  iH-0.542.  Formed 
by  distilling  phenol  with  excess  of  propionyl 
chloride  (Perkin,  G.J.  55, 546).  Large  transparent 
prisms.  PCI5  at  100°  followed  by  water  gives 
oily  C„H,C1,0  (116°)  (Michael,  Am.  9,  212). 

Butyryl  derivative  CjH,O.CO.C.jH,. 
(228°).  S.G.  4  1-0364  ;  if  1-0269.  Formed  from 
phenol  and  butyryl  chloride  (Perkin). 

Benzoyl  derivative  C^H^.OBz.  Phenyl 
bcnzoate.  [69°].  (314°  cor.).  H.F.  61,804 
(Stohmann,  J.  pr.  [2]  36,  7).  Made  by  melting 
benzoic  acid  (11  g.)  with  phenol  (10  g.)  and 
gradually  adding  POCl,  (13  g.).  The  product  is 
washed  with  dilute  KOH  and  crystallised  from 
dilute  alcohol,  the  yield  being  fair  (12  g.) 
(Kasinski,  J.  pr.  [2]  26,  62  ;  cf.  Ettling,  A.  53, 
87  ;  Stenhouse,  A.  53,  91 ;  Laurent  a.  Gerhardt, 
A.  75,  75;  List  a.  Limpricht,  A.  90,  190). 
Formed  also  by  boiling  phenol  with  benzamido 
(Guareschi,  A.  171,  141)  and  from  phenyl  phos- 
phate and  NaOBz  (Kreysler,  B.  18,  1719). 
Monoclinie  prisms  (from  ether-alcohol).  Not 
saponified  by  boiling  aqueous  KOH,  but  saponi- 
fied by  alcoholic  potash. 

Salicyl    derivative    v.  o-Oxt-benzoio 

ACID. 

Methyl  derivative  C^H^.O.Me.  Anisole. 
Mol.  w.  108.  (155°).  V.D.  3-79  (calc.  3-73). 
S.G.  g  1-0110  (Pinette,  A.  243,  34);  -997 
(Vincent,  Bl.  [2]  40,  106).  C.E.  (0°-10°)  -00083. 
S.V.  125-2  (R.  Schiii,  A.  220,  10.5).  S.H.  -405  at 
0°  (Schiff,  A.  234,  300).  55-33  (Nasini  a. 

Bernheimer,  G.  15,  93).  H.F.p.  15,860.  H.F. v. 
13,830  (Thomsen,  Th.) ;  32,718  [C,O„  =  94,000; 
H2,0  =  69,000]  (Stohmann,  J.  pr.  [2]  35,  23). 
Formed  by  distilling  anisic  acid  or  the  methyl 
derivative  of  salicylic  acid  with  baryta  (Cahours, 

A.  Gh.  [3]  2,  274  ;  10,  353  ;  27,  439).  Made  also 
by  heating  PhOK  with  Mel  at  110°  (Cahours,  A. 
78,  225).  Prepared  by  heating  NaOPh  at  200° 
in  a  rapid  current  of  MeCl  (Vincent,  Bl.  [2]  40, 
106).  Oil  with  pleasant  odour,  v.  sol.  alcohol  and 
ether.  Cone.  HIAq  at  140°  splits  it  up  into  phenol 
and  Mel  (Graebe,  A.  139,  149).  At  400°  it  de- 
composes into  phenol  and  ethylene  (Bamberger, 

B.  19,  1820).  Chlorine  in  the  cold  gives  rise  to 
[l:2]C„H.,C1.0Me  (c.  200°),  [l:3:6]C,H3Cl„.OMe, 
[28°],  (233°),  and  [l:3:5:6]C,jH,Cl3.0Me  [60°] 
(249°).  In  presence  of  iodine,  chlorine  forms 
[l:2:3:5:6]C„HClj.0Me  [100°]  (279°)  and  also 

C.  Cl,.OMe  [107°]  (c.  289°).  Chlorine  with  I  at 
60°  forms  C,C1,  [220°],  C^HCl^  [87°]  and  C,H,C1^ 
[136°].  Chlorine  with  I  acting  on  boiling  anisole 
forms  C,C1„  COCl.,,  HCl,  and  some  CCl^.  Chlorine 
with  SbClj  forms  C.CL.OH  [187°]  and  CCl^. 
Chlorine  with  SbCl,  at  100°  gives  C„C1,0  [107°] 
(Hugounenq,  A.  Ch.  [6]  20,  504).  AcCl  in  CSj 
in  presence  of  AlCl,  forms  CH3.CO.C,HjOMe 
(Gattermann,  B.  22,  1129) ;  BaCl  acts  in  like 
manner. 

Ethyl  derivative  C^H^OEt.  Phcnetole. 
(172°).  S.G.  g  -9822  (Pinette,  A.  243,  35).  V.D. 
4-27  (calc.  4-21).  C.E.  (0°-10°)  -00087.  S.V, 
148-5  (K.  Schiff,  A.  220, 105).    S.H.  -429  (Schiff, 
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.4.23^,300).  H.F.p.  30,775  (Stohmann).  Formed 
by  distilling  barium  ethyl-salicylate  and  by  the 
action  of  EtI  on  C,;H,dK  (Cahours,  A.  Ch.  [3] 
27,  463  ;  Baly,  A.  70,  2(59).  Formed  also  by  the 
action  of  alcohol  and  ZnCl.,  on  phenol  (Kastropp, 

B.  10,  16S5)  and  by  the  action  of  dry  alcohol  on 
diazobenzene  nitrate  or  sulphate  (llemsen  a. 
Orndorff,  Am.  9,  392). 

Prcimration. —  Equal  volumes  of  H._,SOj  and 
alcohol  are  mixed  and  allowed  to  cool.  The 
liquid  is  then  neutralised  with  soda  and  evapo- 
rated until  Na^SO,  begins  to  crystallise  out.  The 
liquid  is  poured  off  from  the  crystals,  mixed  with 
a  strong  solution  of  sodium  phenylate,  and 
heated  in  an  autoclave  at  150^  under  7  atmo- 
spheres' pressure.  The  sodic  phenj'late  is  made 
by  dissolving  phenol  in  caustic  soda  solution 
(S.G.  1-33).  In  calculating  the  amount  of  phenol 
it  is  assumed  that  half  the  alcohol  forms  sodic 
ethyl  sulphate  (Kolbe,  J.  pr.  [2]  27,  425). 

Properties. — Oil.  Yields  with  fuming  HNO3 
a  di-nitro-  derivative  [87 '].  At  400°  it  yields 
phenol  and  ethylene.  BzCl  in  CS.,  in  presence 
of  AlCL,  forms  C,jH,.CO.C,Hj.OEt ;  AcCl  acts  in 
like  manner  (Gattcrmann,  B.  22,  1129). 

Propyl  derivative  C„H..OPr.  (191°). 
S.G.  2  •9(;39.  C.E.  (0°-10°)  -00086.  S.V.  172 
(Pinette,  A.  243,  35).  H.F.p.  46,-574  (Stohmann). 

Isopropijl  derivative  PhOPr.  (176°). 
S.G.  e  -958  (S-Uva,  Z.  1870,  249). 

Butyl  derivative  C„H,.0.CjH3.  (210°). 
S.G.  2  -95.    C.E.  (0°-10°)  -00089.    S.V.  195-3. 

Isohutyl  derivative  C|;Hr.O.CH„rr. 
(198°).    S.G.  i5  .939  (Riess,  B.  3,  780). 

Isoamyl  derivative  C„H,^.0.C5H||. 
(225°).  Formed  from  PhOK  and  isoamyl  iodide 
(Cahours,  C.  R.  32,  61).    Oil,  lighter  than  water. 

Heptyl  derivative  CJi^.O-CRy.  (267°). 
S.G.  2  -9319.  C.E.  (0°-10°)  -00091.'    S.V.  270-8. 

Octyl  derivative  C,H,.O.C,H„.  (283°). 
S.G.  2  -9221.  C.E.  -00084.  S.V.  296-1  (Pinette, 
A.  243,  36). 

Vinyl  derivative  Ci^^.O.CM-^.  (c.  155°). 
S.G.  2  -992.  From  the  bromo-ethyl  derivative 
and  alcoholic  potash  (Sabaneeff,  Bl.  [2]  41,253). 

Bromo-vinyl  derivative  C|,H,_.O.C.jH.,Br. 
Formed  from  CB^.Br.,,  phenol,  and  alcoholic 
potash  (Saban6eff,  A.  216,  277).  Oil,  decomposed 
by  distillation. 

Di-bromo-vinyl  derivative 
C„H,,O.C,HBr.,.  [38°].  Got  from  phenol,  C.,HBr„ 
and  alcoholic  potash.    Gives  PhO.C.HBr,"  [59°]'. 

Tri-cliloro-vinyl  derivative 

C.  H^O.CChCClj.  [26-5°].  (106°  at  12  mm.). 
Formed  by  the  action  of  PCI5  upon  phenyl 
acetate.  Also  obtained  by  the  action  of  potas- 
sium phenol  upon  per-chloro-ethylene.  Crys- 
talline solid.  Volatile  with  steam  (Michael,  B. 
19,  845;  Am.  9,  207). 

Bromo-ethyl  derivative  PhOG.,H|Br. 
[39°].  (240°-250°).  Made  from  ethylene  bromide 
and  sodium  phenol  in  alcoholic  solution  by  di- 
gesting for  3  hours  at  100°.  Separated  from  the 
ethylene-ether,  (PhO)^C.Hj,  by  distilling  with 
steam,  in  which  it  is  much  more  volatile. 
Colourless  crystals  with  characteristic  odour, 
partly  decomposes  on  boiling.  V.  sol.  alcohol 
and  ether  (Weddige,  J.  pr.  [2]  24,  242).  Re- 
actions.—  1.  Heated  at  110°  with  alcoholic 
NH,  it  gives  crystals  of  HN(C,H,.OPh).,HBr, 
[216°],  si.  sol.  alcohol.    Alkalis  liberate  from 


this  salt  the  free  bace  imido-di-ethylene-di- 
phenyl  ether  as  an  alkaline  oil.  With  HCl  it 
forms  a  salt,  HN(C,H,OPh),HCl  [213°].  It  also 
forms  a  nitrate  [197°].— 2.  With  o-nitro-phenoi 
potassium  it  forms  Ph.O.C.,H,.OC„H,NO.,,  crys- 
tallising in  prisms,  [86°].— 3.  Heated  with  potas- 
sium ^j-oxybenzoic  ether  in  alcoholic  solution  it 
forms  cX-p.C,H,.O.C,H^.CO,Et  [81°],  which, 
when  saponified  by  alcoholic  potash,  yields  the 
acid,  C,H,.O.G,H,,.O.C,H^.CO..H  melting  at  [196°] 
(Wagner,  /.  pr.  [2]  27,  227). 

Chloro-ethyl  derivative  PhO.C„H|Cl. 
[25°].  (221°).  Made  from  Q,H,,CiBr  and  KOPh. 
Keacts  with  KOEt  forming  PhO.C.,H,.OEt  (230°), 
S.G.  ii  1-018  (Henry,  C.  R.  96,  1233),  or  (252°), 
S.G.  2  1-037  (Sabaneeff,  Bl.  [-2]  41,  253). 

P en ta -bromo-ethyl  derivative 
PhOC.Br,.    [103°-100°].    From  the  di-bromo 
vinyl  derivative  by  successive  treatment  with  al- 
coholic potash  and  Br  (Sabandeff,  A.  216,  282). 

Methylene  derivative  CH.,(OPh)„.  (294°) 
(Henry);  (299°)  (Arnhold,  A.  240,  201).  S.G. 
-li  1-114  (H.);  a!2  1.09-2  (A.).  Formed  from 
CH.,Br„  and  KOPh  (Henry,  A.  Ch.  [5]  36,  269). 

'Ethylene  derivative  C.,H,(OPh)...  [98-5°] 
(Burr,  Z.  ['2]  5,  165) ;  [95°]  (Lippmann,  G.  C. 
1870,  45).  Made  from  C,,H,Br,,  and  KOPh  at 
140°.  Crystals,  si.  sol.  alcohol.  Br  yields 
C|  iH^Br^O,  [c.  100°].  H.,SO,,  yields  a  disulphonic 
acid,  whence  0.11,(0. C„H,SO.j),Pb  may  be  got, 
crystallising  from  hot  water  in  laminas. 

Bromo-propyl  derivative 
C,H,0.CH,,.CH,.CH,3r.  (246°-256°).  Fomed 
from  phenol,  trimethylene  bromide,  and  NaOEt 
(Lohmann,  B.  24,  2632).  Oil.  Alcoholic  NH3 
at  10l)°  forms  (PhO.C,H,.).,NH  which  distils 
above  300°  and  givesB'HCl  [206°],  and  the  nitros- 
amine  (PhO.C,,H,,).,.N.NO  [61°].  Aniline  forms 
PhO.C,H,.NHPh  [32°]  which  gives  B'HCl  [170°]. 
With  NaOMe  in  MeOH  it  yields  PhO.C.,H,.OMe 
(231°),  while  alcoholic  potash  solution  forms 
PhO.C3H,.OEt  (329°,  or  probably  239°).  The 
compound  PhO.C.H^.OH  (250'-)  is  formed  by  the 
action  of  nitrous  acid  on  PhO.C,H,.NH,,  (242°) 
which  is  itself  obtained  by  the  hydrolysis  of 
PhO.C3H,.NH.CO.C,H,.CO,il. 

Trimethylene  derivative 
CH,(CH,OPh),.    [61°].     A  by-product  in  the 
preparation  of  the  bromo-propyl  derivative. 

Allyl  derivative  PhO.C.H,.  (194°). 
From  C^H.Br  and  NaOPh  (Henry,  B.  5,  455). 

Di-chloro  allyl  dcrivativeVhO.C,ii.,G\, 
(114°-118°  in  vacuo).  Got  from  PhO.CO.Et 
and  PCI5  (Michael). 

Bromo-allyl  derivative  PhO-C^HiBr. 
(240°).  Got  from  CH,,:CHBr-CH,Br  and  KOPh 
(Henry,  Bl.  [2]  40,  324).  Alcoholic  potash  forms 
the  propargyl  derivative  (210°). 

Benzyl  derivative  v.  Phenyl  ether  of 
Benzyl  alcohol. 

GlucosideC,B.Jd.G,;B.,{OB.),.CILO.  [172°]. 
Formed  by  adding  acetochlorhydrose  to  an  alco- 
holic solution  of  PhOK  (Michael,  C.  R.  89,  355 ; 
Am.  1,  306).  Long  needles  (from  hot  water),  v. 
sol.  water,  sol.  alcohol  and  HOAc.  H.SO^  forms 
a  yellow  solution.  Acetic  anhydride  and 
NaOAc  at  100°  yield  the  tetra-acetyl  derivative 
CaH-,O.CjH„(OAc),.CHO,  which  crystallises  from 
alcohol  in  long  white  needles. 

References.  —  Amido-,  Amido-di-imido-, 
Bkomo-,      Bkomo-amibo-,  Bromo-iodo-niteo-, 
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Bromo-nitrO",  Chloro-,  Tri-chloro-iodo-, 
Chloro-nitro-,  Iodo-,  Di-iodo-amido-,  Iodo- 
NIIEO-,  and  NiTRO-  phenols. 

Diphenol  v.  Di-oxY-DiPHEN¥ii. 

Tetraphenol  v.  Fdrfurane. 

PHENOL- AZO-  COMPOUNDS  v.  Oxij-bcnzcne- 

AZO-  COMPOUNDS. 

Phenol-bidiazo-  compounds  v.  Disazo-  com- 
pounds. 

PHENOL-BLUE  v.  Di-mcthyl-amido-phenyl- 
imide.  of  Qdinone. 

PHENOL  CARBOXYLIC  ACID  v.  Oxy-benzoic 

ACID. 

Phenol  dicarboxylic  acid  v.  Oxv-PHTnAHC, 

OXY-ISOPHTHALIC,  and  0S¥-THREPHTHALIC  ACIDS. 

Phenol  tricarboxylic  acid  v.  Oxy-trimesic 

ACID. 

PHENOLISATIN  v.  Di-oxy-dipuenyloxin- 

DOLE. 

PHENOL-PHTHALElN  C2(,H„0,  i.e. 

heating  phenol  withphthalic  anhydride  and  cone. 
H.,SO|.  Obtained  also  from  di-amido-di-phenyl- 
phthalide  by  the  diazo-  reaction  (Baeyer,  A.  202, 
36  ;  B.  9,  1230  ;  12,  642).  Small  crystals  (from 
alcohol),  V.  sol.  hot  alcohol,  si.  sol.  water.  Its 
solutions  in  alkalis  and  alkaline  carbonates  are 
red,  but  become  colourless  on  neutralisation,  and 
also  on  addition  of  excess  of  KOHAq  but  not  by 
NH3.  The  red  colour  of  a  solution  in  very  dilute 
ammonia  disappears  on  standing  {hong,  Am.  11, 
84).  Aniline  does  not  give  any  colour  with 
phenol-phthalein.  AgN03  gives  a  violet  pp. 

Reactions.— 1.  H_,SO,,  at  100°  forms  a  sul- 
phonic  acid,  but  at  200°  it  yields  oxy-anthraquin- 
one. — 2.  PCI5  yields  di-chloro-di-phenyl-phthal- 
ide  [156°].— 3.  Zinc-dust  and  NaOHAq  yield 
phenol-phthalin  CO„H.C,H,.CH(C,H^OH),.  — 
4.  Potash -fusion  gives  dioxybenzophenone  and 
benzoic  acid.— 5.  NHjAqat  170°  forms  C2„II,5N„02 
[206°]. 

Di-acetyl  derivative  C.^^H^^kcfif.  [143°]. 
Colourless  tables  (from  wood-spirit). 

Anhydride  C.,„H,,.03.  [175°].  A  by-pro- 
duct in  the  preparation  of  phenol-phthalein 
(Baeyer,  A.  212,  347).  Needles,  insol.  NaOHAq. 
Cone.  HjSOj  forms  a  solution  with  green  fluor- 
escence. Bromine  yields  C.^^H^^Br.fl^  [258°]. 
Alcoholic  potash  and  zinc-dust  reduce  it  to 
phthalin  C..„H,.,0.,. 

Tetra-bromo-phenol-phthalein  C.^oH,„Br404 
i.e.  C,H4:C,0,(C,H,,Br,0H),.  [220°-230°]. 
Formed  by  adding  Br  in  HOAc  to  a  solution 
of  phenol-phthalein  in  alcohol.  Colourless 
needles  (from  ether),  si.  sol.  alcohol  and  HOAc. 
Alkalis  form  violet  solutions,  decolourised  by 
excess.  H^SO.,  produces  di-bromo-oxy-anthra- 
quinone  on  heating  to  150°.  Ac_,0  yields  a  di- 
acetyl  derivative  [134°].  H^SO,  containing 
KNO3 forms  bromorosoquinone  C|.^HjBr|0.^,  sepa- 
rating from  alcohol-chloroform  in  red  crystals 
with  steel-blue  lustre,  insol.  water,  forming  a 
violet  solution  in  H^SO.,,  and  converted  by  boil- 
ing alcoholic  potash  into  Ci-^H^BriO.,  [264°]. 
NH,Aq  at  170°  forms  Cj„H,,,Br4N,0,,  [above  280°], 
whence  nitrous  acid  produces  C2„H,.JBr^NiOg, 
and  Ac.,0  yields  C..„H,Ac4Br,N.,0j  [241°]. 

PHENOL-PHTHALIDEIN      C,„H„0,  i.e. 

C.H.<ggH)(C^H.OH)>C.H.OII.  Di-o.y- 


plienyl-oxanthranol.  [212°].  Formed  by  oxida- 
tion of  phenol-phthalidin  by  dilute  alkaline 
KMnOj  (Baeyer,  A.  202, 100).  Monoclinic  tables 
(from  HOAc);  a:6:c  = -40:1: -49  ;  ;8  =  69°  5',  v. 
sol.  alcohol  and  acetone.  It  forms  a  pale-yellow 
solution  in  KOHAq,  and  is  reppd.  by  HCl.  Cone. 
H;,S04  forms  a  violet  solution,  and  on  heating 
produces  oxyanthraquinone  and  phthalic  acid. 
Reduced  by  zinc-dust  and  NaOHAq  to  phenol- 
phthalidin.  PCI,,  yields  di-chloro-phenyl-ox- 
anthranol  C.,„H|„C1.,0„  [156°].  Bromine  gives 
C,„H,„Br,,Oj  [above  280°],  whence  C.,,,H8Ac,Br,04 
[182°]  may  be  obtained.  On  adding  phenol  to 
a  solution  of  phenol-phtlialidein  in  H^SOj,  the 
violet  colour  changes  to  blood-red,  and  on  addi- 
tion of  water  a  red  amorphous  pp.  is  thrown 
down.  This  pp.  forms  a  deeji-violet  solution  in 
alkalis, and  yields  a  crystalline  bromo-  derivative. 
A  mixture  of  NH.|Aq  and  alcohol  at  160°  converts 
the  red  pp.  into  C^uHi^NOa  [200^],  crystallising  in 
yellow  needles. 

Acetyl  derivative  C.oHioAc^O^.  [109°]. 
IMonoolin'ic  prisms, a:h:c  =  2-78:l:'l-44 ;  /3  =  77°  2'. 

PHENOL-PHTHALIDEIN     CHLORIDE  v. 

Dl-CIlLORO-PHHNYIi-OXANTIIRANOL. 

PHENOL-PHTHALIDIN  v.  Di-oxy-phenyl- 

ANTIIRANOL. 

PHENOL-PHTHALIN  C.,„H,„04  i.e. 
CO.,H.C«H,.CH(C,H,OH).,.  '  Di-oxij-tri-phcnyl- 
methane  carhoxylic  acid.  [225°].  Formed  by 
reduction  of  phenol-phthalein  with  zinc-dust 
and  NaOHAq  (Baeyer,  A.  202,  80  ;  212,  350). 
Small  needles.  Forms  a  colourless  solution  in 
potash,  coloured  red  by  KjFeCy„  through  forma- 
tion of  phenol-phthalein.  Yields  a  di-acetyl 
derivative  [146°].  Sodium-amalgam  yields 
phenol-phthalol  CH,(OH).C,H4.CH(C,H,OH)2 
[190°],  which  gives  a  tri-acetyl  derivative  [40°]. 

Anhydride  [217°].    Formed  by 

reducing  the  anhydride  of  phenol-phthalein. 
Small  needles  (from  dilute  alcohol). 

Di-chloro-pheaol-phthaliu.  Anhydride 

0<p''g'^J>CH.C,H,.CO,H.  [226°-230°].  Got 

by  the  action  of  zinc  and  NaOHAq  on  the  com- 
pound CjoHidCLO.,  derived  from  fluorescein  (v. 
vol.  ii.  p.  558).   Small  needles  (from  dil.  alcohol). 

Tetra-bromo-phenol-phthalin 
C0,H.C,H,.CH(C„H,Br.,0H),.  [205°].  Formed 
by  bromination.  Crystals  (from  benzene).  Yields 
a  di-acetyl  derivative  [166°]  (Baeyer,  A.  202,  80). 
Cone.  H.,SO|  converts  it  into  tetra-bromo-phenol- 
phthalidin  C,,„H|„BrjO.„  which  crystallises  from 
alcohol  in  golden  needles,  and  is  converted  by 
oxidising  agents  into  tetra-bromo-phthalidein 
C.jHiiiBr^O,.  Tetra-bromo-phenol-phthalidin  is 
tetra-bromo-di-oxy-phenyl-anthranol,  and  its  di- 
acetyl  derivative  crystallises  in  needles  [256"]. 

PHENOL-QUINOLINE     v.  Oxy-puenyl- 

QUINOLINE. 

PHENOLS.  Compounds  containing  hydroxyl 
united  to  carbon,  which  forms  part  of  a  benzene 
nucleus  [v.  Benzene  and  Alcohols).  They  much 
resemble  the  tertiary  fatty  alcohols,  being  more 
acid  in  character  than  primary  alcohols.  Thus 
phenols  and  tertiary  alcohols  form  hardly  any 
acetate  on  heating  with  HOAc.  Phenols  in 
which  hydrogen  in  the  o-  or  p-  position  has  been 
displaced  by  NO^  or  by  a  halogen  are  even  more 
strongly  acid  in  character  (e.g.  picric  acid). 

Formation, — 1.  By  potash-fusion  from  sul- 
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phonic  acids. — 2.  By  the  diazo-  reaction  from 
amido- compounds  {v.  Diazo- compounds). — 3.  By 
distillation  of  oxyacids  either  alone  or  with 
lime.— 4.  Halogens  in  a  benzene  nucleus  may 
sometimes  be  displaced  by  hydroxyl  by  heating 
with  KOHAq  in  sealed  tubes  ;  thus  o-  and  j^- 
chloro-nitro-benzenes  give  o-andjJ-nitro-phenols 
by  this  treatment. 

Properties  of  Phenol  and  its  homologncs. — 
Dissolve  in  NaOHAq  but  not  in  Na^COjAq. 
Phenols  do  not  give  rise  on  oxidation  to  an  acid 
or  aldehyde  containing  the  same  number  of  atoms 
of  carbon  in  the  molecule.  They  do  not  exchange 
H  for  K  on  treatment  with  KSH,  nor  do  they 
form  ammonium  salts.  They  do  not  react  (like 
alcohol)  with  HCl.  FeCl.,  colours  aqueous  solu- 
lions  of  phenols,  and  products  of  oxidation  are 
often  produced.  H2SO1  to  which  6  p.c.  of  KNO.^ 
has  been  added  gives  with  a  solution  of  a  phenol 
in  H2SO4  a  brown  colour,  changing  on  warming 
to  green  and  blue  (Liebermann,  B.  7,  248,  805, 
1098). 

Reactions. — 1.  Eeadily  undergo  bromination, 
chlorination,  and  nitration. — 2.  H^SO^  forms  sul- 
phonic  acids,  the  isomeric  sulphuric  acids  being 
very  unstable. — 3.  Sodium  and  C0_,  form  oxy- 
acids on  heating  (Kolbe).— 4.  Chlorofor^n  and 
NaOHAq  form,  on  boiling,  oxy-aldehydes  (Tie- 
mann  a.  Keimer,  B.  9,  824).  —  5.  CClj  and 
alcoholic  potash  at  100°  form  oxyacids.  — 
G.  Ammoniacal  ZnCl,  at  200°-300°  converts 
phenols  into  amines  (Merz  a.  Weith,  B.  13, 
1298  ;  20,  544).— 7.  Solutions  of  NaHCO,,  and 
(NHi)HCO;,  yield  oxyacids  on  heating  with  dioxy- 
phenols  (Kostanecki, B.  18,3203).  -  8.  Distillation 
over  zinc-dust  reduces  the  hydroxyl  to  hydrogen, 
forming  the  corresponding  hydrocarbons. — 9.  Al- 
koijl  chlorides  and  anliydrides  yield  alkoyl  deriva- 
tives of  phenols,  especially  if  a  little  ijowdered 
zinc  be  added  (Schiaparelli,  Q.  11,  69).  When  an 
alkoyl  chloride  is  used  oxy-ketones  are  also  often 
formed  through  the  alkoyl  entering  the  benzene 
nucleus. —10.  Organic  acids  mixed  with  phenols 
readily  yield  alkoyl  derivatives  of  the  phenols 
on  adding  POCI3  or  on  heating  in  presence  of 
ZnCL  (Easinski,  J.  pr.  [2]  26,  62  ;  Nencki,  M. 

10,  906).  Alcohols  in  presence  of  ZnCl.^  form 
alkyl  ether  and  higher  homologous  phenols. — 

11.  Alkyl  derivatives  of  phenols  split  up 
on  distillation  into  phenols  and  olefines  (Bam- 
berger, B.  19,  1819). —12.  The  acid  sulphuric 
ethers  of  the  form  CjH.|X.O.SO.,H  derived  from 
o-  and  p-  alkyl-phenols  are  oxidised  by  alkaline 
KMnO,,  to  0-  and  oxy-benzoic  acids  (Heymann, 
B.  19,  704).  — 13.  Alkaline  solutions  of  phenols 
absorb  atmospheric  oxygen,  forming  dark- 
coloured  products. — 14.  Homologues  of  phenol 
frequently  yield  oxyacids  on  fusion  ivith  potash, 
the  alkyl  side-chain  being  oxidised  to  carboxyl. 

15.  Aldehydes  in  presence  of  dehydrating  agents 
form  compounds  of  the  form  XCH(0y)2,  which 
change  to  XCH(  Y".OH).,.  Thus  (;3)-naphthol 
and  benzoic  aldehyde  give  PhCH(OC|(|H,),, 
changing  to  PhCH(C,„H^OH)„,  which  is  at  once 

H 

conver  ted  into  the  anhydride  PhCH<^^'»J^«>0 

(Baeyer,  B.  5,  26  ;   Claisen,  B.  19,  3316).— 

16.  Phthali/l  chloride  usually  forms  phthalie 
ethers  (R.  Meyer,  B,  24,  2G00).  — 17.  Iodine  and 
2wtash  give  di-  and  tri-  iodo-  derivatives  (Mes- 
singer  a.  Vortmann,  B.  22,  2315).— 18.  Nitrous 


acid  displaces  hydrogen  in  the  0-  ov  p-  position 
by  nitrosyl.  The  products  are  identical  with  the 
mono-oxims  formed  by  warming  quinones  with 
hydroxylamine  hydrochloride,  but  yield  nitro- 
phenols  on  oxidation  with  alkaline  K^FeCy^. — • 

19.  Diazo- salts  readily  form  azo- compounds  (q.v.). 

20.  Diazo-amido-  compounds  form  oxy-azo-  com- 
pounds. Thus  C„H4C1.N.,.NHC,H,C1  heated  with 
phenol  on  a  water-bath  yields  CeH^Cl.Nj.C^HjOH 
and  CjH^ClNH.^  (Heumann  a.  Oeconomides,  B. 
20,  904). — 21.  Benzotrichloridc  acting  on  phenols 
in  which  there  is  an  atom  of  hydrogen  in  the 
p-  position  to  hydroxyl  yields  colouring  matters 
related  to  aurin  (Doeimer,  A.  217,  223  ;  257,  56). 

PHENOL  o-SULPHONIC  ACID  C,H„SO,  i.e. 
C„H4(OH).S03H.  Formed,  together  with  the 
p-  acid,  by  the  action  of  H.SOj  on  phenol, 
especially  in  the  cold  (Kekul6,  'Z.  1867,  199 ;  B. 
2,  330 ;  Faust,  Z.  1871,  339 ;  Armstrong,  C. 
24,  1112  ;  25,  12,  857).  Prepared  by  dropping 
H._,S04  on  dry  phenol  at  — 10^,  allowing  the  pro- 
duct to  stand  for  a  week,  and  then  distilling, 
treatingwith  BaCO^and  KHCO^successively,  and 
crystallising  the  K  salt  (Allain  le  Canu,  G.  R.  109, 
225).  Crystals  (containing  Ih  aq),  melting  at  50° 
and  decomposing  at  a  higher  temperature,  with 
liberation  of  H^SOj.  Sol.  ether.  When  heated 
with  water  it  changes  to  phenol  ^^-sulphonic 
]  acid  (Post,  A.  205,  64).  Possesses  powerful 
antiseptic  properties  (Serrant,  C.  R.  102, 1079). 

Reactions.  —  1.  Potash-fusion  gives  some 
pyrocatechin.  The  action  begins  about  280° 
and  attains  a  maximum  (20  p.c.)  at  320°.  Soda- 
fusion  also  gives  pyrocatechin.  The  action 
begins  at  310°.  At  330°  the  yield  is  6  p.c. 
Fusion  with  a  mixture  of  potash  and  soda  gives 
a  still  smaller  yield  (1  p.c.)  of  pyrocatechin 
(Degener,  J.  pr.  [2]  20,  308). — 2.  Bromine-vapour 
acting  at  —  8°  on  the  K  salt  yields  bromo-  and 
di-bromo-  derivatives. — 3.  BzCl  forms  PhOBz  on 
heating  with  the  K  salt  (Solommanoff,  Z.  [2] 
5,  296).- 4.  Heated  with  dilute  HCl  at  140°  it  ig 
split  up  into  phenol  and  H.SO,  (Armstrong). 

Salts.— KA' 2aq.  [235°-240°].  Colourless 
trimetric  prisms,  sol.  water.  —  NaA'  1,'aq.  — 
BaA'.,aq:  needles.  S.  25  at  100°.— BaA'„2aq. 
— PbA'._.  aq  :  tables,  si.  sol.  water. — The  aniline 
salt  yields  phenol  and  amido-benzene  ^J-sul- 
phonic  acid  on  distillation  (Kopp,  B.  4,  978). 

Methyl  derivative  C„H,(0Me).S03H. 
Formed  from  the  acid,  KOH,  Mel,  and  MeOH 
(Keknle). — KA'  aq  :  needles,  more  soluble  than 
its  p-  isomeride  (Haitinger,  M.  4,  173).  Yields  a 
chloride  [55°]. 

Ethyl  derivative.  Forms  a  K  salt  crys- 
tallising in  plates. 

Phenol  7«-sulphonic  acid  CbH,(OH).SO,H. 
Formed  by  potash-fusion  from  benzene  m-  or  p- 
disulphonio  acid  (Barth  a.  Senhofer,  B.  9,  969). 
Needles  (containing  2aq).  FeCl,  gives  a  violet 
colour.  Yields  resorcin  on  fusion  with  potash. 
— NiiA'aq.— KA'aq.  [200°-210°].  Efflorescent 
needle?.— K2C,.H4S04aq.—PbA'„3aq:  tables,  v, 
sol.  water. — BaA'.,  iaq. — CuA'.,  6aq:  green  tables. 

Ethyl  derivative  C,H4'(0Et).S0,H.  Got 
by  the  action  of  KOH  and  EtI  on  the  acid  (De- 
lisle  a.  Lagai,  B.  23,  3393).  Deliquescent 
needles.  Yields  a  chloride  [38°]  and  an  amide 
[131°],  and  is  reduced  by  zinc-dust  and  dilute 
H.SO,  to  C„H,(OEt)SH  (239°).— Salts:  KA' aq. 
BaA'.j  4aq  :  needles  (from  water). — CaA'^  3aq. 
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Phenol  p-sulphonic  acid  C„Hj(OH).SOaH. 
Formed  by  warming  phenol  with  H0SO4  or 
CISO3H.  Formed  also  from  amido-benzene  p- 
sulphonic  acid  by  the  diazo-  reaction.  Highly 
deliquescent  hydrated  needles  (Le  Canu,  C.  B. 
■103,  385). 

Reactions. — 1.  Bromine  acting  on  a  cold 
solution  forms  mono-  and  di-bromo-  derivatives 
and  finally  tri-bromo-phenol  (Le  Canu). — 2. 
Boiling  HIAq  gives  phenol  (Benedikt  a.  Bam- 
berger, M.  12,  4). — 3.  Potash-fusion  forms  a 
little  resorcin  (Lincke,  J.pr.  [2]  8,  43).- 4.  PCI, 
gives  p-di-chloro-benzene  and  C,H^C1.0.P0C1., 
■(Kekul6,  B.  6,  875;  6,  943).— 5.  MnO.,  and' 
H.,SOj  yield  quinone  (Schrader,  B.  8,  759).— 6. 
Dilute  HCl  at  150°  forms  phenol  and  H.,SOj. 

Salts.— KA'.  [400°].  Six-sided  trimetric 
■lamelte:  a:6:c  =  •879:1:1-002.- NaA' 2aq :  mono- 
clinic  prisms  (Shadwell,  J.  1881,  874).— 
BaA'„3aq.  S.  50  at  100°.-BaC,H,SO/2aq.— 
PbA'2  2aq.-CoA'.,8aq  (Freund,  A.  120,  85).— 
NiA'„  8aq.— CuA'„  lOaq.  —  AgA'. — A n i  1  i  n  e  salt. 
Plate's.  [170°].'  Decomposed  at  190°  into 
phenol  and  amido-benzene  p-sulphonic  acid. — 
o-Toluidine  salt.  [c.  192°].  S.  10-7  at  14° 
(Lecco,  J.  1874,  747).  — p-Toluidine  salt. 
[202°].    S.  5-2  at  17°. 

Benzoyl  derivative  CaH,(OBz).SO,H. 
Formed  from  PhOBz  and  SO.j  (Engelhardt  a. 
Latschinoff,  Z.  18G8,  76). — KA':  long  needles 
(from  water).  —  CaA'j.  —  BaA'j.  —  PbA'2  2aq. — 
CuA',,6aq.— AgA'. 

Methyl  derivative  CaHj(0Me).S03H. 
Got  by  methylation.    The  K  salt  forms  needles. 

Ethyl  derivative  C,Hj(OEt).SO.,H. 
Formed  from  the  acid,  KOH,  and  EtI  (Kekule, 
Z.  18G7,  200),  and  also,  together  with  the  o- iso- 
meride,  by  sulphonating  phenetole  (Lippmann, 
C.  R.  68,  1332).— BaA'2  4aq:  crystals,  v.  si.  sol. 
hot  water. — KA'aq  :  needles  (from  alcohol). 

Phenyl  ether  FhA.'.  Formed  from  phenol 
(2  mols.)  and  CISO3H  (Engelhardt  a.  Latschi- 
noff, Z.  1869,  298).  Syrup,  split  up  by  water 
into  phenol  and  phenol  sulphonic  acid. 

Anhydride  C|.,H,„S.,Oj.  Formed  from  the 
acid  and  POCI3  (Schiff,  i.  178,  171).  Powder, 
V.  sol.  water,  v.  si.  sol.  HClAq.  Coloured  violet- 
red  by  FeCl.,.  Ppts.  gelatin  and  alkaloids.  Yields 
an  acetyl  derivative  C,.,HaAcS20;. 

Phenol  disulphonic  acid  c',;H3(OH)(SO.,H)2 
[1:2:4].  Formed  by  warming  phenol  with  H^SO, 
and  SO3,  and  by  allowing  separate  vessels  of 
phenol  and  fuming  HjSOj  (S.G.  1-85)  to  remain 
for  six  months  in  vacuo,  the  acid  absorbing  the 
vapour  of  phenol  (Kekule,  Z.  1866,  693;  Le 
Canu,  C.  B.  109,  442).  Formed  also  from  diazo- 
benzene  sulphate  and  fuming  H^SOj  (Griess,  A. 
137,  69  ;  Armstrong  a.  Prevost,  B.  6,  664). 
ISIodular  groups  of  deliquescent  needles,  v.  e.  sol. 
water  and  alcohol.  HNO3  yields  picric  acid. 
Potash-fusion  gives  pyrocatechin  and  its  sul- 
phonic acid ;  soda-fusion  forms  also  proto- 
catechuic  acid  (Barth  a.  Schmidt.  B.  12,  1260). 
Fed.,  gives  a  red  colour  (Stadeler,  A.  144,  299). 

Salts. — K2A"aq.  Needles,  decomposing 
about  270°.  S.  33  at  100°.— BaA''4aq.  S.  19-6  at 
15°.— Ba,(C,H3S„0,).,  6aq.  —  Ba,(C,H3S,0-).,  3aq. 
SI.  sol.  water.  —  Pb3(C„H3S,0,)2  6aq.  SL.  sol. 
water. — Ag  A"  :  plates,  v.  sol.  water. 

Methyl  derivative  C,,H,(OMe)(S03H)2. 
Formed  by  sulphonation  of  anisic  acid  (Zervas, 


I  A.  103,  342),  and  also  from  S02(C,H,01\Ie).,  and 
cone.  H.SOj  at  170°  (Annaheim,  A.  172,  47).— 
BaA"  4aq  :  monoclinic  crystals. 

Ethyl  derivative  C,H3(OEt)(S03H)j 
[1:2:4].  Formed  from  amido-benzene  disulphonic 
acid  by  the  diazo-  reaction  (Zander,  A.  198,  25). 
Very  deliquescent  needles.  Yields  a  chloride 
[108°]  and  an  amide  [233°].  — KHA"aq.— 
BaA"  2aq.— BaA"  3aq  :  v.  sol.  water. 

Ethylene  derivative 
C2H,(0.C„H,.S0.,H),.    Formed  from  C.,H,(OPh)j 
and  H..,SOi  at  120°  (Lippmann,  Z.  186'9,  447).— 
BaA"  a;aq.— PbA"  a-aq  :  plates,  insol.  cold  water. 

Phenol  disulphonic  acid.    An  unstable  acid 
is  formed  by  heating  the  trisulphonic  acid  with 
KOH  (3  pts.)  and  some  water  at  150°  (Senhofer, 
1879,  749).    Yields  K^A"  3.\aq.  -BaA"  4aq.— 
PbA"  4aq  :  long  prisms,  v.  sol.  water. 

Phenol  trisulphonic  acid  C6R,(OH)(S03H), 
[1:2:4:61.  Formed  by  heating  phenol  (6  pts.) 
with  H.;S0j  (30  pts.)  and  P.O^  (15  pts.)  at  180° 
(Senhofer,  A.  170,  110).  Formed  also  by  heating 
SO,(C„H,.OH),  with  fuming  H.SOj  at  190°  (An- 
naheim, A.  172,  28).  Needles  or  short  prisma 
(containing  3,!,aq).  Coloured  red  by  FeClj.— 
Na.,A"'  3aq.  —  K3A"'4aq.  —  K,C,H,S30,(,2aq.  — 
BajA"',4aq:  scales.  —  Ba3A"',10aq:  plates. — 
Cd,A"'.;7aq.— Pb4C,H,S30,„(OH),  4iaq :  crystal- 
line powder.— Ag|A"'  1-^aq  :  slender  needles. 

Befcrenccs. — Amido-,  Bkojio-,  Bromo-nitro-, 

D1-IODO-,  loDO-NITRO-  PHENOL  SULPHONIC  ACIDS. 

PHENOQUINONE  C.^H.^O^.  [71°].  Formed 
from  phenol  (1  mol.)  and  quinone  (2  mols.),  or 
by  boiling  phenol  with  aqueous  CrO,  (Wichel- 
haus,  B.5,248,  846;  Nietzki,  .4. 215, 134;  Hesse, 
A.  200,  232;  Erhart,  Ar.  Ph.  [3]  8,  481).  Bed 
needles  with  green  lustre,  sol.  cold  water,  alcohol, 
ether,  and  ligroin.  Eeduced  by  SO,,  to  hydro- 
quinone.    Bromine  forms  di-bromo-phenol. 

PHENOSAFKANINE  v.  Safranine. 

PHENOSE  C,.H,  A-  Formed  by  the  action 
of  aqueous  ClOH  on  benzene  in  the  dark,  the 
resulting  C^HjCljOj  [10°]  being  extracted  with 
ether  and  heated  with  very  dilute  Na^COj  (Ca- 
rius,  A.  130,  323).  Formed  also  by  the  electro- 
lysis of  toluene  mixed  with  alcohol  and  dilute 
H.SOj  (Kenard,  C.  B.  92,  965).  Deliquescent 
amorphous  mass,  v.  sol.  water  and  alcohol,  insol. 
ether.  Has  a  sweet  taste.  Decomposes  above 
100°.  Turned  brown  by  acids  and  alkalis.  Pre- 
vents ppn.  of  cupric  sulphate  by  potash,  and 
reduces  Fehling's  solution.  Does  not  undergo 
alcoholic  fermentation.  Eeduced  by  HI  to  hexyl 
iodide.  HNO3  yields  oxalic  acid.  Ammoniacal 
lead  acetate  ppts.  QHi^PhjO,;. 

PHENOXYACETIC  ACID  v.  Phenyl  deriva- 
tive of  Glycollic  acid,  vol.  ii.  p.  638,  and 
Chloro-phenoxyacetic  acid. 

PHENOXYACETIC-ACRYLIC  ACID  v.  Carb- 
oxy-methyl  derivative  of  Coumaric  acid. 

PHENOXYACETIC-CARBOXYLIC  ACID  v. 
Carboxyphenoxyacetio  acid. 

7-PHENOXY-BUTYKIC  ACID  C,„H,  ,0,  i.e. 
C„H,O.CH,.CH,.CH,.CO,H.  [60°].  Made  from 
the  nitrile  and  HClAq  at  100°.  Silvery  plates, 
insol.  water,  v.  sol.  alcohol. — AgA' :  white  crys- 
talline powder,  decomposing  at  200°. 

Nitrile  PhO-C^H.-CN.  [46°].  (288°). 
Formed  from  PhO.C3H,Br,  alcohol,  and  aqueous 
KCy  (Lohmann,  B.  24,  2640),  and  from  7-chloro- 
butyronitrile  and  NaOPh  (Gabriel,  B.  24,  3231). 
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White  needles.  Cone.  H.,SO,  converts  it  into 
C„H,(S03H).O.C3H,.CONH,  [211°],  a  crystalline 
powder  which  gives  BaA'.,  as  white  crystals 
insol.  Aq.  Yields  PhO.C^Hj.NH,,  (25G°)  on  re- 
duction. 

PHENPROPYL-  COMPOUNDS    v.  Propyl- 

PHENYL-  COMPOUNDS. 

PHENPROPYLAMINE    v.  Amido-phenyl- 

PEOPANE. 

PHENUVIC  ACID  v.  Phenyl-metiiyl-fdr- 

rUEANE  CAllBOXYLIC  ACID. 

PHENYL.  The  monovalent  radicle  C„H,. 
It  is  more  chlorous  in  character  than  methyl 
and  ethyl  (V.  Meyer,  B.  20,  534). 

Diphenyl  C,„H|„  i.e.  C,H,.C,H,.  Mol.  w. 
1.51.  [70°].  (254°)  (Schuliz,  A.  174,205) ;  (253°  at 
71()  mm.)  (Bamberger  a.  Lodter,  B.  20,  3077). 

H.  C.v.  1,492,800  (Stohmann,  J.  in.  [2]  40,  86)  ; 

I,  508,700  (Berthelot,  Bl.  [2]  47,  805  ;  A.  Ch.  [6] 
10,  448).  H.C.p.  1,404,300  (S.)  ;  1,510,100  (B.). 
H.F.  - 19,800  (S.) ;  -  37,100  (B.).  S.V.S.  154-25 
(Schiff).  Occurs  in  the  coal-tar  oils  boiling  at 
200°-300°  (Biichner,  B.  8,  22  ;  Schulze,  B.  17, 
1208). 

Formation.  — 1.  By  adding  slices  of  sodium 
to  bromo-benzene  and  distilling  after  24  hours 
(Fittig,  A.  121,  301 ;  132,  201;  Scliultz,  A.  174, 
201 ;  Engelhardt  a.  Latschinoff,  Z.  [2]  7,  259).— 
2.  From  chloro-benzene  and  sodium-amalgam 
(Church,  C.  J.  16,  70).- 3.  With  other  hydro- 
carbons by  passing  benzene  vapour  through  a 
red-hot  tube  (Berthelot,  Z.  ISGC,  707),  and 
formed  consequently  in  many  reactions  in  which 
benzene  is  produced  at  a  high  temperature. — 4. 
By  passing  benzene  vapour  mixed  with  SbCl.,  or 
SnClj  through  a  red-hot  tube  (Watson  Smith, 
C.  J.  30,  30  ;  Aronheim,  B.  9,  1898).— 5.  A  pro- 
duct of  the  passage  of  azobenzene  through  red- 
hot  tubes  (Glaus,  B.  8.  37).— 6.  By  the  action  of 
red-hot  zinc-dust  on  di-phcnylene-ketone-oxide. 
7.  By  heating  diphenylene  ketone  dicarboxjdic 
acid  with  lime  (Bamberger  a.  Hooker,  A.  229, 
155). — 8.  From  benzidine  by  the  diazo- reaction 
(Griess,  Tr.  1864  [.3]  692).— 9.  By  heating  phenol 
with  K  at  240°  and  ppg.  with  water.— 10.  By 
subjecting  bromo-benzene  to  an  electric  current, 
using  zinc  for  the  positive  electrode  (Christo- 
manos,  G.  5,  402). — 11.  In  small  quantity  in  the 
decomposition  of  diazobenzene  salts  by  alcohol 
(Griess)  and  by  SnClj  (Culman  a.  Gasiorowski, 
J.  pr.  [2]  40,  97). 

Preparation. — 1.  By  slowly  passing  benzene 
through  a  red-hot  iron  tube.  By  successive 
passage  of  the  unchanged  benzene  through  the 
tube  the  yield  may  be  raised  to  97  p.c.  of  the 
theoretical  (Adam,  i.  C/i.  [6]  15,  224  ;  cf.  Liiddens, 
B.  8,  870).— 2.  31  g.  aniline  are  dissolved  in40g. 
cone.  H,SO,,  and  150  g.  water,  and  diazotised 
with  31  g.  NaNO,,.  lOO'g.  90  p.c.  alcohol  is  then 
added,  followed  gradually  by  50  g.  finely-divided 
copper.  After  stirring  for  one  hour  it  is  finally 
distilled  with  steam.  The  yield  is  6-7  grms.  Iron 
and  zinc-dust  may  also  be  used.  The  temperature 
must  not  rise  above  30°-40°  (L.  Gattermann,  B. 
23,  1226). 

Properties. — Iridescent  nacreous  scales  (from 
alcohol),  V.  sol.  hot  alcohol  and  ether. 

Reactions. — 1.  Eeadily  yields  di-bromo-  and 
di-nitro-  derivatives.  Chlorine,  in  presence  of 
SbCL„  yields  C,.,H„C1  and  C,.,H,C1„  (Kramers,  A. 
189,  142).— 2.  Heated  in  a  stream  of  CI  in 


presence  of  I  the  product  is  C,.,C1,|;  (P.noff,  B.  9, 
1048  ;  cf.  Merz-  a.  Weith,  B.  16,  2881).— 3.  A 
mixture  of  diphenyl  and  ethylene  passed  through 
a  red-hot  tube  yields  benzene,  styrene,  anthra- 
cene, and  phenanthrene  (Barbier,  A.  Ch.  [5]  7, 
532). — 4.  CrO„Cl.,  in  HOAc  oxidises  it  to  benzoic 
acid  (Carstanjen,  J.  pr.  [2]  2,  79).— 5.  AlCl, 
yields,  on  heating,  benzene  and  a  pitchy  mass 
(Friedel  a.  Crafts,  C.  R.  100,  G92).  Diphenyl 
(15  pts.)  heated  with  AlCl.,  (1  pt.)  and  CH,,C1, 
(10  pts.)  yields  diphenylone-methane  (fluorene) 
[113°]  and  (C„H,.C,H,)„CH.,  (310°-320°)  (Adam, 
Bl.  [2]  47,  686).-6.  "AlCl.,  and  COCU  give 
(C,H5.C„Hj).,C0  [229°].  Acetyl  chloride  and  AICI3 
give  C,H,,.C,H^.CO  CH,  [12i°].— EtCl  and  AlCl, 
give  C„H,.C,,H,.C,H,  (285°)  and  C,H-,.C„H,Et.  (c. 
307°).  In  all  these  cases  the  compounds  are  m- 
derivatives  (Adam,  A.  Ch.  [6]  15,  224). 

Dihydricla  C.oH,,,.  (249°).  Got  by  the 
action  of  boiling  alcoholic  potash  on  C|oH|,Br.^, 
which  is  formed  from  C|.,H|,  and  Br  (Bamberger 
a.  Lodter,  B.  21,  843).  'Oil,  volatile  with  steam, 
sol.  ether.    Yields  C,,H,„Br.,. 

Tetra-hydridc'G,M,i.  (245°)  at71Gmm. 
Got  by  reducing  diphenyl  dissolved  in  amyl 
alcohol  with  sodium  (Bamberger  a.  Lodter,  13. 
20,  3077).  Liquid.  Yields  C,.,H„Br„  and  C,„H,3Br3 
[134°]. 

References. — Amtdo-,  Bromo-,  Bromo-amido-, 

BrOMO-NITRO-,      ChLORO-,  D1-CHLORO-DI-NITRO-, 

D1-10D0-,  N1TR0-,  and  OxY-,  diphenyl. 

PHENYL-ACETAMIDE  v.  Acetyl  derivative 
of  Aniline  and  Amide  of  Piienyl-acetic  acid. 

PHENYL-ACETAMIDINE  C9H,„N„  i.e. 
C„H,.CH,.C(NH).NH.,.  Formed  from  the  thio- 
amide  CH^Ph.CS.NHo  by  the  action  of  ammonia 
and  atmospheric  oxygen,  or  of  ammonia  and 
HgCU  (Bernthsen,  B.  8,  1319;  9,  429  ;  A.  184, 
321). "  Formed  also  from  CH,Ph.C{NH,Cl).OEt 
and  ammonia  (Luckenbach,  B.  17,  1423).  Crys- 
tals, decomposed  by  heat,  v.  sol.  alcohol,  ether, 
and  warm  water.  Absorbs  CO.^  from  the  air. 
Decomposed  by  heating  with  water  and  alcohol 
into  NH3  and  CH.,Ph.CONH„. 

S  a  1 1  s .— B'HCl  aq.  —  B'^H.PtCl,.— B'H,SO^ : 
tables,  V.  sol.  water  and  alcohol. — B'.2H,.S,03. 
[198°].  Needles(from  alcohol).— B'HNO^.  Mono- 
clinic  crystals  (Lessen,  A.  265,  165).— 15'HOAc. 
[193°].  Stellate  groups  of  needles  (from  alco- 
hol).—B'2H,C,0j  :  prisms. 

Di-aceti/l  derivative 
C,H,.CH,.C(NAc).NHAc.     [173°].  Four-sided 
tables  (from  water),  si.  sol.  alcohol  and  ether. 

Phenyl  -  acetamidine  CH,.C(NPh).NH.. 
Formed  from  acetonitrile  and  aniline  hydro- 
chloride at  170°  (Bernthsen,  A.  184,  358).  Oil. 
B'H.G^O, :  V.  e.  sol.  water. 

s-Di-phenyl-acetamidine  C|,H,,N2  i.e. 
CH.,.C(NPh).NHrh.  Ethenyl-di-phenyl-amidinc. 
[132°].  Forination.—  l.  From  aniline  (3  pts.), 
HOAc  (2  pts.)  and  PCI,  (2  pts.)  (Hofmann,  C.  R. 
02,  729).— 2.  From  acetanilide  (2  mols.)  and  PCL. 
(1  mol.)  (Lippmann,  B.  7,  541  ;  Wallach,  B.  8, 
1567).— 3.  F'rom  acetonitrile  and  aniline  hydro- 
chloride at  240°  (Bernthsen).— 4.  By  passing 
HCl  into  heated  acetanilide  (Wallach,  B.  15, 
210). — 5.  By-product  in  the  preparation  of  thio- 
acetanilide  from  acetanilide  and  P.^S^. — 6.  By 
distillation  of  thioacetanilide  (.Jacobsen,  B.  19, 
1072). 
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Preparation. — By  heating  a  mixture  of  equal 
weights  of  acetanihde  and  aniline  hydrochloride. 

Properties. — Slender  needles  or  thin  prisms, 
b1.  sol.  alcohol,  forming  a  neutral  solution,  nearly 
insol.  water,  v.  sol.  ether.  Cone.  H.^SO^  forms 
amido-henzene|j-sulphonic  acid  and  acetic  acid. 
Tin  and  HCl  reduce  it  to  aniline  and  HOAc. 
Fuming  HNO3  forms  the  insoluble  nitrate  of  a 
di-nitro- derivative  C,,H,„N,0,HN03  [182°]  (Bie- 
dermann,  B.  7,  540).  COCl.,  at  60°  forms 
C„H,.,N.,0.,C1..,  whence  NaOEt  yields  C.,„H.,..N  .0^ 
[91°]  crystallising  from  ether  (Loeb,  B.  18,  2427; 
19,  2340).  Excess  of  COCL,  in  benzene  yields 
Ci-Hi^N.^O  [118°],  which  is  decomposed  by  dilute 
HCl  into  aniline  and  phenyl  cyanate.  Cyano- 
gten  passed  into  an  ethereal  solution  forms 
C||.H|sN^O,  a  white  crystalline  powder  [165°]. 
Eti  yields  oily  CH,.C(NPh).NPhEt,  whence  Mel 
followed  by  moist  Ag„0  produces  strongly-alka- 
line CH3.C(NPh):NPhEtMe(0H).  —  B'HCl : 
tables,  m.  sol.  water.— B'.,H2PtCl„.—B'HN0,. 

«-Di-phenyl-acetamidine  CH3.C(NH).NPh,. 
[63°].  Formed  from  diphenylamine  hydro- 
chloride and  acetonitrile  by  heating  for  a  week 
at  150°  (Bernthsen,  A.  192,  25).  Monoclinic 
tablets  or  thick  prisms;  a:6:c  =  l-142:l:l-222. 
V.  sol.  alcohol,  forming  an  alkaline  solution. 
CS,_,  at  100°  gives  di-phenyl-thioacetamide.  The 
hydrochloride  is  v.  e.  sol.  water. — B'.,H2PtCl|;. — 
B'HNCS.    Colourless  tablets. 

Di-phenyl-acetamidine 
C„H5.CH,,.C(NPh).NH,,.  Phrnyl-phenyl-acetam- 
idine.  [0.  128°].  Formed,  with  H^S,  by  heating 
CgHj.CHo.CS.NHj  with  aniline  hydrochloride 
(B.).  Formed  also  by  heating  phenyl-aceto- 
nitrile  (benzyl  cyanide)  with  aniline  hydro- 
chloride at  230°  and  by  the  action  of  iodine 
on  a  mixture  of  aniline  and  phenyl-thioacet- 
amide.  Small  needles  or  laminae,  v.  si.  sol. 
water,  v.  sol.  alcohol  and  ether.  May  be  sub- 
limed. Boiling  dilute  alcohol  decomposes  it 
into  anihne  and  CH^Ph-CONH^. 

Tri-phenyl-acetamidine 
C„H,.CH2.C(NPh).NHPh.   [108°].  Formed  from 
C„H5.CH,.C(NH,Cl).0Et  (1  mol.)  and  alcoholic 
anihne  (3  mols.)  (Luckenbach,  B.  17,  1427). 
Plates  (from  alcohol). — B'.^HjPtCl,, :  plates. 

Reference.  —  Di  -  bromo  -  di  -  phenyl  -  acetam- 

■IDINB. 

PHENYL  ACETATE  v.  Acetyl  derivative  of 
Phenol. 

PHENYL-ACETCHLOEAMIDE  v.  Cltloracct- 
anilidc  in  the  article  Aniline. 

PHENYL-ACETIC  ACID  GJIfi.,  i.e. 
C„H,.CH.,.CO„H.    Alphatolmjlic  acid.    Mol.  w. 
136.    [77°].    (265-5°  cor.).    S.G.  f  1-0778  ; 
1-0334.    H.C.p.  933,200  (Stohmann,  J.  pr.  [2] 
40,  134).    H.C.v.  932,600.    H.F.  94,800  (Stoh- 
mann) ;  59,000  (von  Eechenberg). 

Formation. — 1.  By  saponification  of  its 
nitrile  (Cannizzaro,  A.  96,  24G  ;  C.  R.  52,  966  ; 
54, 1225). — 2.  By  boiling  vuli^ic  acid  with  baryta- 
water  (Moller  a.  Strecker,  A.  113,  64).- 3.  By 
reducing  mandelic  acid  with  cone.  HlAq  and  P 
(Crum  Brown,  Proc.  Roij.  Soc.  Edinb.  5,  409). — 
4.  By  the  putrefactive  fermentation  of  proteids 
(Salkowski,  B.  12,  649  ;  H.  2,  420  ;  9,  507). 

Preparation. — By  converting  benzyl  chloride 
into  the  nitrile  (benzyl  cyanide),  mixing  lOOgrms. 
of  the  cyanide  with  300  grms.  of  a  mixture  of 
3  vols,  of  HjSO,  and  2  vols.  Agi,  and  heating  till 


gas  bubbles  begin  to  rise.  A  violent  reaction 
occurs,  heat  being  again  applied  when  this 
subsides,  until  no  further  reaction  takes  place. 
The  acid  partly  crystallises  out,  and  is  partly 
extracted  with  ether  (W.  Slaadel,  B.  19,  1949). 

Properties. — Thin  laminse,  si.  sol.  cold  water, 
V.  sol.  hot  water,  alcohol,  and  ether. 

Reactions. — 1.  Yields  benzoic  aldehyde, 
formic  acid,  and  CO^  when  oxidised  by  chromic 
acid  mixture. — 2.  HNO^  yields  0-  and  p-  nitro- 
acids  (Pirogoff,  B.  5,  332).— 3.  Elcctroli/sis  of  a 
dilute  solution  gives  benzoic  aldehyde  and  benzoic 
acid  and  two  neutral  substances  [93°]  and  [115°] 
(Slawik,  .B.  7,  1051).— 4.  Ozonised  oxygen  yields 
PhCH„.C0.0  CH^Ph  (318°).  — 5.  When  admi- 
nistered to  animals  it  appears  in  the  urine  ag 
phenyl-aceturic  acid,  and  increases  the  amount 
of  urea  (Salkowski,  B.  12,  653;  H.  12,  222).^ 
6.  Phthalic  anhydride  and  HOAc  form  benz- 
ylideno-phthalide  on  heating.  Tetra-chloro- 
phthalic  anhydride  (40  pts.),  phenyl-aoetic  acid 
(20  pts.),  and  NaOAc  (1  pt.)  form,  in  like  manner, 
CHPh:C.,0.,:C,Clj,  melting  above  360°,  whence 
NaOH  forms  CH.,Ph.CO.C„Cl,.CO.,H  [175°]  (Ga- 
briel, B.  20,  2869).  Di-chloro-phthalic  anhy- 
dride forms  the  corresponding  compound 
CHPh:C.,0,:C,H..Cl2  [210°],  whence  alkalis  yield 
C,,H,„Ci;03  [117°].— 7.  HIAq  and  P  at  200°  form 
C^HiiPOj  [136°],  which  crystallises  from  water 
in  needles,  and  gives  CaA''  2aq,  BaA"  2aq,  and 
Ag,,A"  (Guye,  J.  1884,  468). 

Salts. — CaA'2  3aq.— CaA',  2aq.— BaA'.^  3aq  : 
V.  sol.  water. — PbA'2  aq. — AgA' :  small  lamina;. 

Methyl  ether  Meh.'.  [220°].  S.G.  i2  1-044. 
Liquid  (Radziszewski,  Z.  [2]  5,  358). 

Ethyl  ether  EtA'.  (229°  cor.).  S.G.  15 
1-086.  Converted  by  heating  with  sodium  into 
acetic  ether,  sodium  phenyl-acetate,  a  solid 
C„,H,sO.,  [175°]  (?tri-phenyl-phloroglucin),  and 
an  oil  (■?  CH,Ph.C0.CHPh.C0.,Et)  (Hodgkinson, 
C.  J.  37,  481';  C.  J.  Proc.  2,  189). 

A  mi  do -ethyl  ether  CH,,(NH„).CH.,A'. 
Formed  horn.  C,H^Br.NH.C0.CH..Ph  and  hot 
water  (Elfeldt,B.24,3222).— B'C„H,N,0,.  [138°]. 

11- Propyl  ether  PrA'.  (238°  cor.).  S.G. 
is  1-0142.  Made  by  heating  alcoholic  potassium 
phenyl-acetate  with  PrI  for  two  days.  Sodium 
acts  on  it,  forming  propyl  acetate,  sodium 
phenyl-acetate,  a  yellow  oil  Co,B,„0,_„  (335°  at 
50  mm.),  and  a  small  quantity  of  a  solid,  C.^  .  fi.j, 
forming  white  needles  (from  petroleum),  [170°], 
S.G.  1-039.  This  sohd  is  also  formed  by  the 
action  of  sodium  on  the  oil  C,„H,„Oo,  as  well  as 
on  the  corresponding  oil  C.sHi^O.j  formed  from 
ethyl  phenyl-acetate.  The  solid  forms  an  acetyl 
derivative  [100°]  (Hodgkinson,  G.  J.  37,  483). 

Iso-butyl  ether  (CH,),CH.CH.,.A'.  (147° 
cor.).  Sodium  gives  isobutyl  acetate  and  an  oil 
(Hodgkinson,  C.  J.  37,  485). 

Benzyl  ether  PhCH.,A'.  (318°)  (S.) ; 
(270°  at  160  mm.).  S.G.  1-094.  Got  by  heat- 
ing benzyl  chloride  with  alcoholic  potassium 
phenylacetate  for  a  week  (H.).  Heated  with 
sodium  it  forms  sodium  phenyl-acetate,  the  salt 
of  an  acid  C,.H,jO,,  [120°],  possibly  a-)3-di- 
phenyl-propionic  acid,  and  an  oil,  C_,,H2„0..,  (320° 
at  60  mm.),  possibly  the  benzyl  ether  of  that 
acid. 

Chloride  C'R.,Vh.COC\.  (103°  at  17  mm.). 
S.G.  "{  1-1682  (Anschiitz  a.  Berns,  B.  20,  1389; 
Hinsberg,  B.  23,  2962). 
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Anhydride  {CU.J>h.CO).fi.  [72-5°].  Formed 
from  the  chloride  and  the  Agsalt  (A.  a.  B.). 

Amide  CH.Ph.CO.NH,,.  [158^].  (283°). 
Formed  from  the  nitrile  by  heating  with  alcoholic 
KSH  (Weddige,  J.  pr.  [2]  7,  99).  Formed  also 
by  heating  phenylacetamidiue  hydrochloride 
with  oxalacetic  ether  and  dilute  (10  p.c). 
NaOHAq  (Pinner,  B.  22,  1G27),  and  by  the 
action  of  yellow  ammonium  sulpliide  on  aceto- 
phenone  (Willgerodt,  B.  21,  534).  Plates,  v.  sol. 
hot  water.  Forms  with  HgO  a  compound 
crystallising  in  needles  [208°]  (Reimer,  B.  13, 
741).  KBrO  and  HOAc  give  CH.Ph.CO.NHBr 
[124°],  crystallising  from  benzene  in  needles, and 
yielding  benzylamine  on  warming  with  potash 
(Hoogewerff  a.  Van  Dorp,  R.  T.  C.  (3,  385). 
Aldehyde  and  a  few  drops  cone.  HClAq  give 
(C,H,.CH,,.CO.NH),CHMe  [228°].  Chloral  gives 
an  analogous  body. 

Diethylamide  CH,Ph.CO.NEt,.  [86°]. 
(296°  uncor.).  Formed  from  the  chloride  and 
diethylamine  in  ether  (Hausknecht,  B.  22,  324). 

Bromo-  ethyl  -  amide 
CH,Ph.CO.NH.C,,H,Br.    [85°].  Plates. 

-  Bromo -propyl -amide 
CH,Ph.CO.NH.CH,.CHMeBr.     [46°].  Formed 
from  the  chloride  and  C3H.Br(NH.J.  Needles. 

y -Bromo- j)ropyl-amine 
CH,Ph.C0.NH.CH,.CH,.CH_3r.   [44°].  Needles, 

converted  by  KOH  into  CH,<^|^-  °^C.CH,Ph 

(Elfeldt,  B.  24,  3224). 

Anilide  CH,Ph.CO.NHPh.  [117°]  (Hof- 
mann,  B.  13,  1225).  Got,  by  intramolecular 
change,  by  the  action  of  PCI.-  on  the  oxim  of 
deoxybenzoin  (Gimther,  A.  252,  71). 

Di-phenyl- amide  CH,Ph.CO.NPh_, 
[72°].  Satiny  needles  (from  ether)  (Hausknecht). 

Phenyl  hydrazide  CnH,jN„0.  [167°]. 
White  flakes  (Biilow,  A.  236,  196). 

Nitrile  C,.H..CH.,.CN.  Benzyl  cyanide. 
(232°  cor.).  S.G.  ia  l-ois.  H.C.  1,023,000.  H.F. 
-27,900  (Berthelot  a.  Petit,  C.  B.  108,  1219). 
The  chief  constituent  of  the  oils  of  garden  cress 
{Lepidimn  sativum)  and  of  nasturtium  [Tro- 
pceolum  majus)  (Hofmann,  B.  7,  1293).  Formed 
by  boiling  benzyl  chloride  with  alcoholic  KCy 
(Cannizzaro,  A.  Ch.  [3]  45,  4158).  Preparation. — 
Ijy  digesting  benzyl  chloride  (1  kilo.),  crude 
KCy  (1  kilo.),  and  dilute  alcohol  for  a  week. 
Tribenzylamine  remains  in  the  retort  after  dis- 
tilling off  the  benzyl  cyanide  below  300°.  Re- 
actions.— 1.  A  specimen  (200°-230'^)  treated  with 
ZnEt,,,  the  temperature  being  kept  below  130°, 
formed  a  product  which,  when  decomposed  by 
alcohol, gave  cyan  benzine  (CgH,N)„  and  benzacin, 
C3.H„.N,0,  an  indiflerent  body  [150°].- 2.  Re- 
duced by  zinc  and  HClAq  to  C,H3.CH,,.CH,.NH,, 
(Bernthsen,  B.  8,  691).— 3.  Alcoholic  ammonium 
sulphide  forms  C„H,.CH,.CS.NH,  [98°].  —  4. 
Water  at  250°  forms  the  amide ;  ammonium 
acetate  acts  in  like  manner  (Bernthsen,  B.  9, 
429).— 5.  Bromine  forms  C„H,.CHBr.CN  and 
very  sparingly  soluble  C„H-.CHBr.CBr(NH)  [c. 
200°],  which  is  crystalline,  is  decomposed  by  hot 
water  and  alcohol,  and  yields  mandelic  acid  when 
heated  with  dilute  HCl  at  150°  (Reimer,  B.  14, 
1797). — 6.  Pyruvic  acid  and  H.^SO,  in  the  cold 
form  C,,,H,„N.,Oj  [145°]  (BOttinger,  B.  14,  IGOJ). 

Paranitrile(GJi-,^)„.  m  =  3?  Gyanbanzine. 
[171°]  (F.  a.  T.) ;  [221°]  (P.).    Obtained  by  ex- 


tracting with  alcohol  the  product  of  the  action 
of  ZnEt^  on  the  isomeric  nitrile  (Franklaud  a. 
Tompkins,  C.  J.  37,  568).  Occurs  in  small 
quantity  in  the  product  of  the  action  of  al- 
I  coholic  KCy  on  benzyl  chloride  (Pinner,  B.  17, 
I  2010).  Silky  needles.  Hardly  sol.  alcohol,  sol. 
CSo,  and  glacial  acetic  acid.  Forms  a  gummy 
mass  with  warm  dilute  HCl,  possibly  a  salt. 

Di-phenyl-acetic  acid  C|jH,„0.^  i.e. 
CHPh^.CO^H.     Deoxybenzilic  acid.     Mol.  w. 
212.    [148°].    Formed  by  reducing  benzilic  acid 
with  HIAq  (Jena,  A.  155,  84)  and  by  heating 
CHPhBr.CO,H  (1  mol.)  with  benzene  (1  mol.) 
j  and  zinc-dust  (Symons  a.  Zincke,  B.  6,  1188;  A. 
1  171,  122).     Obtained  also   by  saponifying  its 
!  nitrile  or  amide.    Needles  (from  water) ;  si.  sol. 
:  cold  water,  v.  sol.  alcohol  and  ether.  Yields 
I  benzophenone   on  oxidation,    and  di-phenyl- 
I  methane  on  distillation  with  soda-lime.  Bromine 

forms  CPh.,Br.CO,H. 
I       Salts. — BaA'.,2aq.    Efflorescent  monoclinio 
]  crystals. — CaA'.,  2aq. — AgA' :  amorphous  pp. 

Methyl  ether  MeA'.  [60°].  Plates  (from 
I  alcohol)  (Rattner,  B.  21,  1316). 

Ethyl  ether  EtA'.  [58°].  Prisms. 
!  Amide  CHPh,,.CONH„.  [166°].  Got  by 
j  action  of  KOH  (6  g.)  in  alcohol  on  the  nitrile 
I  (2g.)  (Anschiitz  a.  Romig,  A.  233,  347),  and  by 
'  heating  the  ammonium  salt  under  pressure  at 
j  230°  (Neure,  A.  250,  141).  Plates  (from  alcohol). 

Nitrile  CE.ni...C^.  [76°].  (N.)  ;  [73°] 
I  (F.  a.  S.).  (183°  at' 12  mm.).  Formed  by  heat- 
j  ing  CHPh,Br  with  HgCy.,  for  18  hours  at 
I  165°,  and  extracting  with  "benzene  (Friedel  a. 
i  Balsohn,  Bl.  [2]  33,  589)  and  by  heating  the 
I  acid  with  lead  sulphocyanide  at  170°  (Freund  a. 
I  Inimerwahr,  B.  23,  2845).  Got  also,  together 
i  with  a  polyraeride  [168°],  by  nitrating  di- 
i  phenyl-ethane  and  reducing  the  resulting 
I  CnH,„N,_,0,  [148°]  with  SnCl,  and  alcoholic  HCl 
i  (A.  a.  R.),  and  by  treating  the  amide  with  PCl^ 
I  in  POCI3  (N.).  White  needles  (from  ligroin  and 
1  ether).  Alcoholic  NaOEt  and  benzyl  chloride 
j  form  CPh,(CH,Ph).CN  [126°].  An  ethereal 
I  solution  of  iodine  (Imol.)  gradually  added  to  an 
1  alcoholic  solution  of  the  nitrile  (2  mols.)  and 
NaOEt  (1  mol.)  forms  CN.CPh„.CPh.,.CN  [c. 
230=']. 

Tri-phenyl-acetic  acid  CPh,.CO,H.  [264°]. 

Formed  by  the  action  of  fuming  HClAq  and 
HOAc  on  the  nitrile  at  200°  (E.  a.  0.  Fischer,  B. 
11,  1598 ;  A.  194,  242).    Prepared  by  heating 
CC1.,.C0,H  (250  g.),  benzene  (340 g.),  and  AICI3 
(250  g.),  mixing  the  product  with  water  and  dis- 
tilling with  steam ;  the  residue  of  aluminium 
triphenylaeetate  is  decomposed  by  NHjAq  and 
the  filtrate  ppd.  by  HCl ;  the  yield  being  5  p.c. 
(Elbs  a.  Tolle,  J.  pr  [2]  32,  624).    In  this  pre- 
paration two  by-products  (C„H,0),!  [325°]  and 
(C,,H,,0),j  [75°]  crystallising  in  yellow  needles 
are  also  formed.    Monoclinic  prisms  (from  aloo- 
j  hoi),  si.  sol.  HOAc.    Very  feeble  acid.   The  NH, 
I  salt  gives  off  NH,  spontaneously.    The  K  salt, 
\  ppd.  as  needles  by  cone.  KOHAq,  is  decomposed 
j  by    water.     Fuming   PI ,80,   at    100°  forms 
S03H.C,-H,.CPh,,.C0,H,  which  yields  BaA"aq, 
an  amorphous  salt. — Salt  ;  AgA'.  Powder,  not 
affected  by  light. 

Nitr  ile  CPh,.CN.  [127-5°].  Formed  from 
HgCy.,  and  CPh,,Cl  at  160^  and  from  KCy  and 
CPh'Br  (Elbs,  B.  17,  700).    Monoclinic  prisma 
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(from  ligroin  or  HOAc).  Converted  by  alcoholic 
potash  into  a  polymeride  [210^]  crystallising  in 
colourless  needles. 

References. — Amido-,  Bromo-,  Bromo-amido-, 
Bromo-nitro-,  ChlorO",  Iodo-,  and  Oxy-phenyl- 

ACETIC  ACID. 

PHENYL-ACETIC  ALDEHYDE  C.K^O  i.e. 
C„H,.CH„.CHO.  (206°)  (Eadziszewsky,  B.  9, 
372);  (194°)  (Etard). 

Formation. — 1.  By  distilling  calcium  phenyl- 
acetate  with  calcium  formate  (Cannizzaro,  A. 
119,  251).— 2.  From  a-bromo-  (or  chloro-)  i8-oxy- 
phenyl-propionic  acid  CHPh(OH).CHBr.CO,H 
by  distilling  with  dilute  NaoCO^;  the  yield  being 
75  p.c.  (Lipp.S.  16,  1286;'Erienmeyer,  A.  219, 
179).— 3.  By  boiling  PhCH(OH).CH.,OH  (1  pt.) 
for  an  hour  with  H.,SO,  (3  pts.)  and  water 
(12  pts.)  (Zincke,  A.  2i6,  301).  Stronger  H.SO^ 
yields  CiuH,.,  [101°]. — 4.  From  ethyl-benzene  by 
successive  treatment  with  CrO.,Cl.,  and  water 
'(Etard,  A.  Ch.  [5]  22,  248).- 5.  By  distilling 
phenyl-glycidic  acid  with  dilute  H^SO,  (Erlen- 
meyer,  B.  13,  304). 

Properties.  -Oil.  Forms  a  crystalline  com- 
pound with  NaHSO^,. 

Reactions. — 1.  With  acctoacetic  ether  and 
NH3  it  yields  benzyl-di-methyl-pyridine  di-earb- 
oxyiic  ether  dihydride  C,H„N(C,H,)Me2(C02Et), 
[1:3:5:2:6]  [115°]  (Jeaurenaud,  B.  21,  1784).— 2. 
HCy  forms  CH2Ph.CH(0H).CN  [58°],  S.  1  at 
15°,  crystallising  in  stellate  groups  of  colourless 
needles,  v.  sol.  alcohol.— 3.  HNO3  (S.G.  1-49)  at 
—  12°  give  0-  and^)- nitro-benzoic  aldehyde. 

Phenyl-hydrazide  CH,Ph.CH:N,,HPh. 
[58°].  Prisms,  v.  sol.  alcohol.  Converted  into 
phenyl-indole  by  heating  with  ZnClj  at  180° 
(Fischer  a.  Schmitt,  B.  21,  1072). 

^-Ethijl  derivative  C,H-.CH:CH.OEt. 
(217°).  S.G.  %  -981.  Formed  from  «-chloro- 
styrene  and  alcoholic  potash  (Erlenmcyer,  B. 
14,  1868).  Oil,  easily  decomposed  by  heating 
with  water  into  alcohol  and  the  aldehyde. 

Di-phenyl-acetic  aldehyde  CHPh,.CHO. 
(315°).  Formed  by  heating  hydrobenzoin  (1  pt.) 
or  isohydrobenzoin  with  (6  pts.  of)  dilute  (20  p.c.) 
HjSO^  for  8  hours  at  210°  (Zincke  a.  Breuer, 
ii  9,  1769;  A.  198,  182;  Weise,  A.  248,  38). 
Oil,  V.  sol.  alcohol  and  ether.  Yields  benzo- 
•phenone  and  CO.,  on  oxidation.  Forms  a  crys- 
talline compound  with  KHSO.j.  Alcoholic  potash 
yields  di-phenyl-carbinol  anddi-phenyl-methane. 
Nascent  HCy  yields  CHPh„.CH(OH).CN,  upon 
which  alcoholic  hydrogen  chloride  reacts  with 
formation  of  CHPh,.CH(OH).C(NH,Cl).OEt 
[135°].  The  aldehyde  appears  to  form  condensa- 
tion products  [168°]  and  [214°]  on  standing. 

Phenyl  hydrazide  CHPh.,.CH:N,HPh. 
Flat  stellate  needles  (from  hot  alcohol),  v.  sol. 
ether  (Rudolph,  A.  248,  101). 

Oxim  CHPh,.CH:NOH.  [120°].  White 
needles,  formed  together  with  another  body 
[145°]  by  the  action  of  hydroxylamine  in  dilute 
alcohol  (Auwers,  B.  24,  1780). 

PHENYL-ACETIC   CARBOXYLIC  ACID  v. 

CARBOXY-rnENYL-ACETIG  ACID. 

PHENYL-ACET-IMIDO-ACETATE 

C,,H5.CH,,.C(NH).0Ac.  [129°].  White  needles, 
v.  e.  sol.  alcohol,  si.  sol.  cold  water.  Formed  by 
boiling  phenyl-aeet-imido-ethyl-ether  with  Ac^O 
(Luckenbach,  D.  17, 


PHENYL-ACETIMIDAMIDE    v.  PnENYi- 

ACETAMIDIXE. 

PHENYL-ACET-IMIDO-ETHYL  ETHER 

C,H5.CH,.C(NH).0Et.  The  hydrochloride  B'HCl 
[c.  85°]  is  formed  by  passing  dry  HCl  into  a  so- 
lution of  phenyl-acetonitrile  in  absolute  alcohol 
(Luckenbach,  B.  17,  1421).  The  free  base  is  a 
colourless  liquid  of  aromatic  odour,  decomposed 
on  distillation  into  alcohol  and  phenyl-aceto- 
nitrile. The  hydrochloride  is  resolved  on  fusion 
into  phenyl-acetamide  and  EtCl. 

PHENYL-ACETONITRILE  v.  Nitrile  of 
Phenyl-acetic  acid. 

PHENYL  ACETONYL  SULPHIDE  C„H,„SO 

1.  e.  PhS.CH,,.C0.CH3.  [35°].  (144°  at  15  mm.). 
Formed  from  chloro-acetone  and  NaSPh  (Delisle, 
B.  22,  308).  Large  tables  (from  ether),  turned 
dark  violet  by  hot  H.SOj.  Yields  a  phenyl- 
hydrazide  [83°]. 

The  corresponding  sulphone  Ph.SOa.CH^Ac 
[58°]  is  formed  from  chloro-acetone  and  sodium 
benzene  sulphinate  (R.  Otto,  B.  19,  1642). 

PHENYL- ACETOPHEN  0  N  E 
[l:3]C,H3.C,H,.CO.CH,.       [121°].      (c.  326°). 
Formed  from  diphenyl,  AcCl,  and  Aid.,  (Adam, 
A.  Ch.  [6]  15,  255).    Prisms,  reduced  by  sodium 
amalgam  to  the  carbinol  [80°]. 

DI-PHENYL-ACETOXIM  (so-called)  v.  Oxim 
of  Benzopiienone. 

PHENYL-ACETURIC  ACID 
CH.Ph.CO.NH.CHj.CO.H  .[142°].  S.  -73  at  12°. 
Occurs  in  horses'  urine,  and  is  also  found  in 
urine  after  a  dose  of  phenyl-acetic  acid  (Sal- 
kowski,  B.  17,  3010;  H.l,  162).  Formed  by  the 
action  of  the  chloride  or  anhydride  of  phenyl- 
acetic  acid  on  glycocoU  (Hotter,  B.  20,  81 ;  J.pr. 
[2]  38,  98).  Small  trimetric  crystals  (from  alco- 
hol) ;  a:6:c  = -890: 1:2-374.  V.  si.  sol.  ether,  v. 
sol.  hot  water  and  alcohol. — CaA'„  2aq.  S.  3'16 
at  11-2°.- CuA'2  aq. — PbA'o  aq  :  prisms.  — ZnA'.^: 
plates,  V.  sol.  hot  water. — AgA' :  amorphous. 

Methyl  ether  Mek'.    [86°].  Needles. 

Ethyl  ctherTitA'.    [79°].  Prisms. 

Propyl  ether  Vnk'.    [31°].  Plates. 

Amide  CH.Ph.CO.NH.CHj.CONHj.  [174°]. 
Pearly  hexagonal  plates,  v.  soL  hot  water.  With 
HgO  it  yields  Hg(C,„H,,N„02)„. 

PHJiNYL-ACETYL-ACEldNE  C„H,,02  i.e. 
CsH5.CH.,.C0.CH2.C0.CH,.  Benzyl  -  methyl  - 
methylene-di-ketone.  (266°-269°  at  748  mm.). 
Has  weak  acid  properties. 

Formation. — Phenyl-acetyl-acetoacetic  ether, 
formed  by  the  action  of  phenyl-acetyl  chloride 
upon  sodio-aceto-acetic  ether,  is  boiled  with 
water  for  6  hours. 

Prope?-ties. — Colourless  oil.  Sol.  alcohol, 
ether,  benzene,  hot  water,  strong  acids,  and  di- 
lute alkalis,  si.  sol.  cold  water.  With  phenyl- 
hydrazine  it  condenses  to  phenyl-benzyl-methyl- 
pyrazole. 

Salts. — A'Ag  :  white  pp. — A'Na"  :  crystal- 
line solid  (Fischer  a.  Biilow,  B.  18,  2136). 

PHENYL-ACETYLENE  C,H„  i.e.  C,H,.C=CH. 
Acetcnyl-benzcnc.  (141-6°  cor.).  S.G.  =|  -9295. 
=  1-542  (Briihl,  A.  236,  13).    S.V.  125-8. 

Formation.  —  1.  By  distilling  phenyl-propiolic 
acid  with  dry  Ba(0H)2  (Weger,  A.  221,  70).— 

2.  By  boiling  styrene  dibromide  with  alcoholic 
potash,  and  heating  the  resulting  bromo  styrene 
with  alcoholic  potash  (Glaser,  Z.  [2]  5,  97  ;  A. 
154,  155;  Hollemann,  B.  20,  3080).— 3.  From 


rilENYL-. 

Rcetophenone  by  treatment  with  PC1-,  the  re- 
Bulting  C^Hj.CCl.,.CH.,  being  heated  witli  cone. 
alcohoHc  potash  at  120°  (Friedel,  Z.  [2j  5,  123). 
4.  By  the  passage  through  a  red-hot  tube  of 
a  mixture  of  styrene  and  hydrogen,  or  of  benzene 
and  ethylene  (Berthelot,  C.  R.  67,  952). 

Proiwtics. — Liquid  with  peculiar  odour.  Its 
alcohohc  solution  forms  a  yellow  pp.  Cu._,(C„Hj)_,0 
with  ammoniacal  cuprous  chloride  and  a  white 
pp.  Agj(CsH5).^0  with  ammoniacal  AgNO.,.  These 
pps.  are  explosive.  Sodium  added  to  its  ethereal 
solution  ppts.  CPhlCNa  as  a  white  powder,  which 
takes  fire  in  the  air,  and  is  reconverted  by  water 
into  phenyl-aeetylene. 

Reactions. — 1.  Unites  with  hroinine. — 2.  So- 
dium and  C0._,  give  sodium  phenyl-propiolate, 
(Paterno,  G.  2,  553).— 3.  Sodium  and  EtI  give 
PhC;CEt  (202°)  (Morgan,  C.  J.  21t,  1G2).— 
4.  H  ,SO,,  followed  by  water,  yields  acetophenone 
(Friedel  a.  Balsohn,  Bl.  [2]  35,  54).  — 5.  Boiling 
HOAc  and  zinc-dust  reduce  it  to  styrene  (Aron- 
stein  a.  Hollemann,  B.  22,  1181). 

Di-phenyl-acetylene  C,,H|o  i.e.  CPhiCPh. 
Tolane.  [71°]  (Behal).  Formed  by  boiling 
CPliHBr.CPhHBror  the  corresponding  di-chloro- 
di-i)henyl-ethane,  with  alcoholic  potash  (Lim- 
pricht  a.  Schwanert,  A.  145,317  ;  Fittig,  A.  108, 
74).  Formed  also  by  the  action  of  sodium-amal- 
gam on  an  alcoholic  solution  of  CPhCL.CPhCl, 
(Liebermann  a.  Homeyer,  B.  12,  1974).  Large 
crystals  (from  ether).  May  bo  distilledi.  Yields 
di-phenyl-ethylene  (stilbene)  when  heated  with 
HIAq  and  P  at  180°  (Barbier,  /.  1870,  300). 
Yields  benzoic  acid  on  oxidation.  Cone.  H._,SO| 
gives  a  green  colour,  and  on  warming  to  00°, 
diluting  with  water  and  distilling  with  steam, 
phenyl  benzyl  ketone  (deoxybenzoin)  [55°]  is 
produced  (Be'hal,  Bl.  [2]  40,  337). 

Chlorides  v.  Di-chloro-di-phenyl-ethyi.- 
ENE  and  Tetra-chloro-di-phenyl-ethane. 

Dibroniide  v.  Di-bromo-di-phenyl-ethyl- 

ENE. 

Di-phenyl-di-acetylene  C|,H,„  i.e. 
CPhiC.CiCPh.  [97°]  (G.) ;  [88°1  (H.).  Form^ed 
by  shaking  the  cuprous  compound  of  phenyl- 
acetylene  with  alcoholic  NH,  and  air,  or,  better, 
with  alkaline  K.^FeCyB  (Glaser,  A.  154,  159; 
Baeyer  a.  Landsberg,  B.  15,  57).  Long  needles 
(from  dilute  alcohol),  v.  sol.  ether.  Hot  H„SOj 
carbonises  it.  In  ethereal  solution  Br  forms 
C„;H,„Br^  [173°]  and  C3.,H.,„Br„  [149°-153°]  (Holle- 
mann, B.  20,  3081). 

Picric  acid  compound  CuPImCuH^NaO,. 
[108°].    Yellow  crystals  (from  alcohol). 

References. — Amido-,    Iodo-,     and  Nitro- 
piienyl-acetylexe. 

TRI-PHENYL-ACETYLENE-TRIAMINE 
C,„H,,jN3  i.e.  N,,H,(C,,H,)Ph.,.  [190°].  Formed 
from  acetylene  tetrabromide,  aniline,  and  alco- 
holic potash  (Sabanejeff,  A.  178,  125).  Needles, 
V.  si.  sol.  cold  alcohol.— Salts:  B'.,H.,PtCl^.— 
B',HjHg.,Cl|„ :  amorphous  pp. 

DI  -  PHENYL  -  ACETYLENE  -  DI  -  THIO  -  DI  - 

UREA  CS<NH;gP];;Nj;>CS.    Formed  from 

benzil  and  thio  urea  at  145°  (Anschiitz  a.  Gel- 
dermann,  A.  201,  134).  Crystals,  decomposing 
at  300°  ;  V.  5l.  sol.  alcohol. 

DI-PHENYL-ACETYLENE-DI-UREA 
PO/NH.CPh.NH\„^     „  ,  1 
Qpj^  NH^        TofrtMi'-iM  ert.  Formed 
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by  heating  benzil  with  urea  at  175°  (Anschiitz  a. 
Geldermann,  A.  201,  133;  Angel i, />'.  24,  COG; 
G.  19,  503).  Crystals,  not  decomposed  at  315°  ; 
V.  si.  sol.  alcohol  and  ether.  Reduces  ammo- 
niacal AgNOj. 

Di-acetyl  derivative  C^Jl^.^ko.,'^^.^0^. 
[200°]. 

PHENYL-ACETYL-SUCCINIC      ACID  v. 

AcETYL-PHENYL-succiNic  Aciii.  The  mono-cthyl- 
ether  of  this  acid  yields  on  treatment  with  alco- 
holic NH,,  a  compound  C,,,H|,,N,,0.^  [204°],  which 
forms,  on  saponification,  a  compound  CiJluNOj 
[148°],  crystallising  in  small  needles  (Weltner, 

B.  18,  793). 
PHENYL-ACRIDINE  C,„H,,N  i.e. 

C,  H,<;^^'^>C,H,.     [181°].     (c.  404°).  V.D. 

129-7  [H  =  l]. 

ii'or;)i.rtiiO)!..— (Bernthsen,  B.  15,  3011  ;  10, 
1809  ;  19,  425  ;  20,  1552;  A.  192,  19  ;  224,  12.) 
1.  By  heating  benzoyl-diphenylamine  (30  g.) 
with  ZnCl,  (30  g.)  at  210°-280°.— 2.  From 
benzotrichloride,  diphenylamine,  and  ZnClo. — 
3.  By  heating  benzonitrile  with  diphenylamine 
hydrochloride  at  240°. — 4.  By  heating  di-phenyl- 
benzamidine  hydrochloride  to  250°. — 5.  In 
small  quantity  by  heating  di-phenyl-amine  with 
cinnamic  acid  and  ZnCL.— 0.  By  diazotising 
chrysaniline  (di-amido-phenyl-acridine)  and 
boiling  the  product  with  alcohol  (Fischer  a. 
Korner,  B.  17,  200;  A.  220,  184). 

Preparation. — By  heating  benzoic  acid  (50  g.) 
diphenylamine  (70  g.)  and  ZnCl.,(150  g.)  at  200° 
for  10  hours.  The  yield  of  crude  base  (50  g.)  ia 
good. 

Properties. — Colourless  thin  prisms  (from 
alcohol),  thick  yellowish  prisms  (containing 
C5H5)  or  tables  (from  benzene).  V.  sol.  benzene, 
m.  sol.  ether,  si.  sol.  alcohol,  insol.  water.  Solu- 
tions of  its  salts  exhibit  green  fluorescence.  Not 
affected  by  boiling  dilute  HNO,,  by  faming  HCl 
at  200°,  by  AcCl,  by  Ac,,0  at  190°,  by  Bz,,0  at 
100°,  by  potash-fusion,  by  heating  with  H._.SO, 
(3  vols.)  diluted  with  water  (1  vol.),  or  by  distil- 
lation with  soda-lime. 

Reactions.—  l.  CrO^  in  HOAc  gives  benzoic 
acid  and  CO.j. — 2.  On  oxidation  with  KMnO,  it 
gives  phenyl-quinoline  carboxylic  acid.  On 
the  other  hand,  its  alkyl-halogen  addition  pro- 
ducts give  rise  to  phenyl-amido-benzoic  acid 
C„H,(NHPh)CO.,H  on  oxidation  with  KMnO^ 
(Claus  a.  Nicolaysen,  B.  18,  2700).— 3.  Yields 
on  nitration  with  H,,SO,  and  fuming  HNO3  di- 
nitro-plienyl-acridine  C|<,H||(NO.J,,N,  which  is 
sol.  aqueous  or  alcoholic  HCl  but  si.  sol.  al- 
cohol, and  tri-nitro-phenyl-acridine,  which 
crystallises  from  toluene  and  alcohol  in  minute 
yellow  needles,  hardly  sol.  alcoholic  HCl,  and 
converted  by  hot  SnCl._,  into  a  red  dye  (?  tri- 
amido-phenyl-acridine),  which  becomes  colour- 
less on  further  reduction. 

Salts. — Partially  decomposed  by  water. — 
B'HCl :  orange  needles  or  prisms,  si.  sol.  cold 
water,  sol.  alcohol.  Its  solution  exhibits  dark- 
green  fluorescence.— B  HCl  3aq  :  red  crystals. — 
—  B',H2PtCl,;.  —  Nitrate.  [188°].  Yellow 
needles.'sl.  sol.  HNO.,.— Sulphate :  yellowish- 
red  trimetric  crystals,  v.  sol.  hot  water. — Pi- 
er ate  :  Hair-like  crystals  (from  alcohol). 
Phenyl-acridine  does  not  appear  to  form  an 
acetate. 
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'  Methylo-chloride  B'MeCl :  soluble 
needles. — B'^MeJlCl,, :  decomposes  below  70°. 

Methylo-nitrate  B'MeNOa.  Sparingly 
Bol.  yellow  needles. 

Methijlo-iodide  B'Mel.  Black  monoclinic 
prisms  (from  alcohol),  insol.  ether.  Converted 
by  KOHAq,  by  NH^Aq,  or  by  moist  Ag.fl,  into 
B'MeOH  [108^],  which  is  also  got  by  oxidising 

C^Hj<^^^y^^C5Hj,  a  body  to  which  it  is  re- 
duced by  tin  and  HClAq. 

Hydride  C,H,<;^2^^>C,H,.  [164°]. 

Formed  by  reducing  phenyl-acridine  hydro- 
chloride in  aqueous  solution  with  zinc-dust  or 
by  adding  sodium-amalgam  to  an  alcoholic  solu- 
tion. Colourless  needles,  with  no  basic  pro- 
perties;  sol.  alcohol  and  ether.  Alcoholic  AgNO., 
oxidises  it  to  phenyl-acridine,  a  change  which 
is  slowly  effected  even  by  air.  It  yields  an 
acetyl  derivative  C|„H|,|AcN  [128°],  and  is  con- 
verted by  Mel  at  110°  into  C,,,H,^MeN  [101°], 
whence  HCl  and  NaNO,,  produce  the  niethylo- 
hydroxide  of  phenyl-acridine  (v.  supra). 

Di-sulphonic  acid.  Got  by  heating 
phenyl-acridine  (10  g.),  H.SOj  (15  g.),  and 
H,S,0,  (15  g.)  for  12  hours  at  150°.  Its  dilute 
solutions  exhibit  green  fluorescence.  The  salt 
C|,,H|,N(S03Na)2  is  insol.  absolute  alcohol,  and 
in  very  dilute  solutions  exhibits  blue  fluorescence. 
The  Ba  and  mercurous  salts  are  nearly  insol.  Aq. 

References.  —  Amido-     and  Osy-phenyl- 

ACniDINE. 

PHENYL-ACRIDINE    CARBOXYLIC  ACID 

G,H,<^(^''-^<-^Q^^)>C,H^.  Acridyl-benzoic 

acid.  Formed  by  heating  phthalic  anhydride 
(30  g.)  with  diphenylamine  (45  g.)  and  ZnCl, 
(75  g.)  for  12  hours  at  190°  (Bernthsen  a" 
Traube,  B.  17,  1510;  A.  224,  45).  Yellow 
crystalline  powder,  sol.  acids  and  alkalis,  insol. 
water,  si.  sol.  boiling  alcohol.  Its  solutions  in 
dilute  acids  have  a  green  fluorescence,  in  alkalis 
a  blue  fluorescence.  Split  up  by  heat  into  COj 
and  phenyl-acridine.  Yields  a  hydride  [IGO^- 
1G5°]. 

Salts. — NaA'aq:  colourless  pearly  plates 
or  long  needles.— HA'HCl.  [163°].  Yellow 
crystals  (from  hot  dilute  HCl),  si.  sol.  hot  water. 

An  isomeric  acid  C,H^<^^^>C6H3.C0,H, 

[252°-255°],  formed  by  oxidation  of  plienyl- 
methyl-acridine  with  chromic  acid  mixture,  is 
si.  sol.  alcohol,  and  gives  sparingly  soluble  BaA'j 
(Bomia,  A.  2.39,  G2). 

PHENYL-ACRYLIC  ACID  v.  Cinnauic  acid 
and  AiEoric  acid. 

Di-phenyl-acrylic  acid  v.  PnENTL-ciNNAmo 

ACID. 

PHENYL-ALANINE  v.  a-AjiiDO-PHENYL- 
PBOPioNic    ACID    and  Phenyl-amido-peopionic 

ACID. 

PHENYL    ALDEHYDE    v.  Puenyl-acetic 

ALDEHYDE. 

PHENYL    ALDEHYDO-BENZYL  KETONE 

Ph.CO.CHPh.CHO.  [110°].  Formed  from  de- 
oxybenzoin,  formic  ether,  and  NaOEt  in  ether 
(Claisen  a.  Meyerowitz.B.  22,  3279).  Yellowish- 
white  crystals.   FeCl.,  gives  a  dark-violet  colour. 

PHENYL  ALDEHYDO-ETHYL  KETONE 
PhCO.CHMe.CHO.     [119°].      Formed  from 


phenyl  ethyl  ketone,  formic  ether,  and  NaOEt 
in  Et.O  (Claisen  a.  Meyerowitz,  B.  22,  3276). 
White  needles,  v.  sol.  alcohol  and  water.  FeClj 
colours  its  alcoholic  solution  dark-violet.  Gives 
an  anilide  [132°]  crystallising  in  needles. 

PHENYL  ALDEHYDO-PROPYL  KETONE 
Ph.CO.CHEt.CHO.  [87°].  Formed  from  phenyl 
w-propyl  ketone,  formic  ether,  and  NaOEt  in 
ether  (Claisen  a.  Meyerowitz,  B.  22,  8278). 
White  plates.  FeClj  gives  a  dark-violet  colour. 
The  anilide  [120°]  crystallises  in  white  needles. 

TETRA-PHENYL-ALDINE  v.  Tetra-phenyl- 

PYRAZINE. 

PHENYL-ALLENYL-AMIDOXIM    v.  CiN- 

NAMIDOXIM. 

PHENYL-ALLOPHANIC  ACID.  Ethyl 
ether  C„H,NH.CO.NH.CO,Et.  [120°].  Formed 
from  phenyl-urea  and  chloro-glyoxylic  ether 
COCl.CO,Et(Stojentin,/.^jr.  [2]  32, 18).  Needles, 
v.  sol.  alkalis  and  cone.  HClAq. 

Phenyl  ether  NHPh.CO.NH.CO,Ph. 
Formed  from  phenol  and  cyanic  acid  vapour 
(Tuttle,  J.  1857,  451).  Crystals  (from  alcohol), 
insol.  cold  water.  Decomposes  at  150°  into 
phenol  and  cyanuric  acid. 

Benzyl  ether  NHPh.CO.NH.CO^C^H,. 
[158°].  Formed  by  heating  phenyl  cyanate  with 
benzyl  carbamate  at  150°  under  pressure  (Trauba, 

B.  22,  1574).    V.  si.  sol.  water,  m.  sol.  alcohol. 
Di-phenyl-allophanic  acid 

NHPh.CO.NPh.CO..H. 

Methyl  ether  MeA'.  [231°]. 

Ethyl  ether  EtA'.  [98°].  Formed  from 
di-phenyl  di-isocyanate  Ph.jNX^Oj  and  alcohol 
(Hofmann,  B.  4,  246),  and  by  the  action  of  HgO 
and  alcoholic  NH^  on  NHPh.CS.NPh.CO.Et 
(Seidel,  J.pr.  [2]  32,  266).  Needles,  si.  sol.  ether. 
Yields  (C„H,6N„03),,3HgO  [129°],  crystallising  in 
jirisms  (from  alcohol). 

Isoamyl  ether  CJI^^A'.  [58°]. 

Reference. —  Di-bbomo-di-phenyl-allophanio 

ACID. 

PHENYL  ALLYL-BENZYL  KETONE 

C^H^.CO.CHPh.C.Hj.  (337°).  Formed  from  de- 
oxybenzoin,  NaOEt,  and  allyl  iodide  (Budde- 
berg,  B.  23,  2067).    Oil,  v.  sol.  alcohol. 

PHENYL-ALLYL-CYAN AMIDE  C,„H,„N,  i.e. 

C,  H5N:C:NC,H5.  Carboallylphenylimide.  [105°]. 
Formed  from  iDhenyl-allyl-thio-urea  and  Pb(0H)2 
(Bizio,  J.  1861,  497).  Silky  needles  (from  dilute 
alcohol).— B'HgCL. :  amorphous.— B'.,H„PtCl„. 

PHENYL-ALLYLENE  C,,H-,.C:C.CH,,.  (185°). 
Formed  by  the  action  of  alcoholic  potash  on  the 
bromo-propenyl-benzene,  which  is  got  by  boiling 
CHPhBr:CMe.C0,,H  with  water  (Korner,  B.  21, 
276).  Yellowish  liquid,  with  unpleasant  odour. 
Yields  a  liquid  dibromide  (c.  253°)  and  a  solid 
tetrabromide  [75°].  Aqueous  HgClj  forms  white 
amorphous  (C,|H„)2Hg|jCl|j0.j,  which  on  heating 
with  HCl  yields  phenyl  ethyl  ketone. 

w-PHENYL-ALLYL-HYDRAZINE 
C.Hj.NPh.NH,.  (198°  at  184  mm.).  Formed 
by  reducing  the  nitrosamine  derived  from  allyl- 
aniline  (Michaelis  a.  Claessen,  B.  22,  2233).  Got 
also  from  allyl-bromide  and  phenyl-hydrazine. 
Oil,  v.  sol.  dilute  HCl.  Eeduces  Fehling's  solu- 
tion on  warming.  Oxidised  by  aqueous  Fed,  to 
the  tetrazone  C,H,NPh.N:N.NPh.C,H,-  [86"]. 
Benzoic  aldehyde  yields  CjH.NPh.N.-CHPh 
[52°].— B'HCl.    [137°].    Silky  needles. 

Benzoyl  derivative  C^HuAcN^.  [139']. 


pii]<:nyl-amido-acetic  acid. 
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s-Phenyl-allyl-hydrazine  C^H|.,N.,  i.e. 
rh.NH.NII.&,Il,.  (ITl"^  at  GO  mm.)."  Got  from 
phenyl-hythazine  and  allyl  bromide  (Fischer  a. 
Knoevenagel,  A.  239,  203).  Oil ;  sol.  dilute 
acids.  Reduces  cold  Feliling's  solution.  Oxi- 
dises by  HgO  to  benzene-azo-propyleue 
l'h.Nj.C,H5,  an  oil,  {95°-100°  at  27  mm.). 

DI-PHENYL-DI-ALLYLIDENE-DIAMINE 
C|,H„N,  i.e.  N,,Ph,(C,H,),,.  Formed  from  aniline 
and  acrolein  below  0°  (Schili,  A.  Siipi)!..  3,  358). 
Yellow  resin.— B'..H„PtCl,  . 

DI-PHENYL-DI-ALLYLIDENE-ETHYLENE 
DIAMINE  C,H,{N:CH.CH:CH.C,H,),.  [110°]. 
Formed  by  mixing  ethylene-diamine  (1  mol.) 
with  cinnamic  aldehyde  (2  mols.)  (Mason,  B.  20, 
271).  Large  colourless  tables  (from  ether).  V. 
sol.  alcohol  and  benzene,  m.  sol.  ether.  De- 
composed into  its  constituents  by  acids. 

PHENYL  ALLYL  OXIDE  C,H,.O.C,H,. 
(194°).  Formed  from  allyl  bromide  and  NaOPh 
(Henry,  B.  5,  45.')).  Licjuid. 

PHENYL  ALLYL  SULPHIDE  C„H-,.S.C3H,.. 
(c.  20y°).  F'ornied  by  distilling  the  acid 
CH,,:C(Srh).CIL.CO,H  (Escales  a.  Baumann,  B. 
19,  1792).  Liquid,  forming  a  blue  solution  in 
H^SO,. 

PHENYL  -  ALLYL  -  THIOSEMICARBAZIDE 

C„HjNH.NH.CS.NnC:,II,.  [119^.  Formed  from 
phenyl-hydrazine  and  allyl  tliiocarbimide  dis- 
solved in  benzene  (A.  E.  Dixon,  C.  J.  57,  203  ; 
Avenarius,  B.  24,  268).  Silvery  needles,  insol. 
water,  v.  sol.  alcohol  and  ether.  Gives  a  ma- 
hogany colour  with  FeCl.,. 

Di-phenyl-allyl-tliiosemicarbazide 
C,H,N(C,H,).NH.CS.NHrh.     [103°].  Formed 
from  plienyl-allyl-hydrazine  and  phonyl-thio- 
carbimide  (Michaelis  a.  Clacssen,  B.  22,  2237). 
Kcodlcs  (from  hot  alcohol). 

PHENYL-ALLYL-THIO-URE.\  C,„H,„N.,S  i.e. 
NHPh.CS.NHGjHj.  Phcnijl-thiusinainine.  [98°]. 
S.  (alcohol)  70  at  16°.  Formed  by  the  action  of 
aniline  on  oil  of  mustard  (Ziniu,  A.  84,  348) 
and  of  allylamine  on  phenyl  thiocarbimide 
(Weith,  B.  8,  1529).  Monoclinic  crystals,  insol. 
water.  Cyanogen  passed  into  its  alcoholic  solu- 
tion forms  C|.,H|2NjS,  which  crystallises  from 
alcohol  in  stellate  forms,  and  is  converted  by 

dilute    H.SO.,   into    CS<^|^A|-^q  [161°], 

whence      alcoholic      silver      nitrate  forms 

*^°^N(CHi'cO  [1*^^°]'  I'eaolved  by 

baryta-water  into  oxalic  acid  and  phenyl-allyl- 
urea  (Maly,  Z.  [2]  5,  258). 

PHENYL-ALLYLTHIO-DKEA  CARB- 
OXYLIC  ACID  V.  Allyl-thio-uramido-benzoic 

AriD. 

PHENYL-ALLYL-UREA  NHPh.CO.NHC.H,. 

[97  '].  Fornie<l  as  described  under  phenyl-allyl- 
tliio-urea.    Shining  white  needles. 

PHENYL-AMENYL-AMIDINE  C|,H,„N.,  i.e. 
CMe,.C(NHJ(NPh).  The  oxalate B'H.,C,0^ [192°] 
is  formed  by  heating  the  corresponding  valero- 
nitrile  with  aniline  hydrochloride  at  170° 
(Freund  a.  Lenze,  B.  24,  2155). 

PHENYL- AMIDO-ACETIC  ACID  C,H„NO,  i.e. 
CH,(NHPh).CO,H.  Pliciujl-ghjcocolL  Anilido- 
(icctic  acid.  [127°].  Formed  by  the  action  of 
aniline  on  bromo  acetic  acid  and  on  chloro- 
acetic  acid- (Michaelson  a.  Lippmann,  Z.  1866, 


15  ;  Schwebel,  B.  10,  2046).  Prepared  by  boil- 
ing aniline  (45  g.)  dissolved  in  a  little  ether 
with  chloro-acetic  acid  (25  g.)  and  water  (1500 
c.c.)  for  half  an  hour,  and  rapidly  evaporating 
to  crystallisation  (Rebuffat,  G.  17,  233).  By- 
products are  C,„H,,NOj  [99°]  (Meyer,  B.  14, 
1325)  and  C,,H„N..O,  [213°],  which  is  perhaps 
CH,(NHPh).CO.NPh.CII,.CO,,H,  though  this 
formula  may  also  be  assigned  to  an  isomeric 
acid  [130°]  formed  by  the  action  of  alcoholic 
potash  on  di-oxy-di-phenyl-pyrazine  (Ilausdorf  er, 
B.  22,  1803  ;  Abenius,  J.  2»:  [2]  40,  432). 

Properties. — Small  crystals,  m.  sol.  water, 
insol.  ether.  By  fusion  with  potash  at  200"  it 
yields  a  mass  which  forms  indigo  on  oxidation 
(Heumann,  B.  23,  3043  ;  cf.  Lederer,  J.  ijr.  [2] 
42,  383  ;  Biedermann  a.  Lepetit,  B.  23,  3289). 

Salt. — CaA'22aq.  Needles  (from  dilute  alco- 
hol), m.  sol.  hot  water,  insol.  alcohol.  On  dis- 
tillation with  calcium  formate  it  yields  indole 
(Mauthner  a.  Suida,  ill.  10,  251). 

Methyl  ether  MeA'.  [48°].  Formed  by 
heating  aniline  with  methyl  chloro  -  acetate 
(Meyer,  B.  8,  1157)  and  by  the  action  of  aniline 
on  methyl  diazo-acetate  (Curtius,  pr.  [2]  38, 
437).  llectangular  plates  (from  ether)  or  needles 
(from  alcohol). 

EtJiyl  ether  mk-'.  [59°].  Formed  in  like 
manner.    Colourless  i5lates  (from  ether). 

Forviyl  derivative 
NPh(CHO).CH,.CO,H.  [124°].  Formed  by 
saponification  of  its  ether  (290°-295°),  which  is 
the  product  of  the  action  of  chloro-acetic  ether 
on  sodium  forraanilide  (Paal  a.  Often,  B.  23, 
2593).  Needles,  v.  sol.  ether  and  hot  water. 
Yields  CH^NO.jNa,  a  hygroscopic  mass. 

Acetyl  derivative  NPhAc.CH,,.CO,II. 
[191°].  Formed  from  phenyl-amido  acetic  acid, 
Ac.,0,  and  benzene  (R.).  Formed  also  by  heat- 
ing aniline  with  chloro-acetic  acid  and  NaOAc 
at  110°-150°  (Hausdorfer,  B.  22,  1797),  and  by 
the  action  of  boiling  alcoholic  potash  on  its 
ether  (300-),  which  is  got  from  sodium  acetanil- 
ide  and  chloro-acetic  ether  (P.  a.  O.).  Pearly 
plates  (from  water)  or  needles  (from  HOAc- 
ligroin),  v.  sol.  alcohol  and  hot  water.  Yields  the 
salts  NaA',  BaA'.j3aq,  and  CuA'„. 

Chloro  -  acetyl  derivative 
CH,Cl.CO.NPh.CH,.CO,,H.  [133^^^].  Formed  from 
phenyl-amido- acetic  acid  and  chloro  -  acetyl 
chloride  (Abenius,  J.  pr.  [2]  40,  429,  499). 
Plates  or  prisms,  v.  sol.  alcohol.  On  boiling 
with  aqueous  sodium  carbonate  it  yields 
CH,(OH).CO.NPh.CH,.CO,H  [128°],  which 
crystallises  in  plates,  forms  the  salts  CaA'.^6aq  and 

BaA',,  the  anhydride  PliN<^j-j  cq l169°], 
and  the  amide  CH„(OH).CO.NPh.CH,.CONH, 
[129°]. 

Bromo- acetyl  derivative.  Plates,  de- 
composing at  153° '(Hausdorfer,  B.  22,  1803). 

Benzoyl  derivative  CH,(NPhBz).CO,H. 
[63°].    Amorphous  pp.  (Rebuffat). 

Nitrosamine  NPh(NO).CH,.CO,H.  [105°]. 
Yellow  needles  (Schwebel,  B.  11,  1132),  v.  sol. 
warm  water. 

Anhydride  C.H.NO.  [263°].  Got  by 
heating  the  acid  at  150°  (Meyer,  B.  10,  1967). 
Needles  (from  alcohol),  insol.  water. 

A  mide  CH,,(NHPh).CONH,,.  [133°].  Formed 
by  heating  chloro-acetamide  with  aniline  and 
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NaOAc  cat  130°  (Bischoff,  B.  22, 1809  ;  cf.  Meyer, 

B.  8, 1154).    Minute  needles  (from  water). 
Anilide     CH,(NHPh).CO.NHPh.  [112'"]. 

Formed  by  boiling  chloro  -  acetic  ether  or 
CH.,Cl.CO.iStHPh  with  aniline  (Wilm  a.  Wiscliin, 
Z.  1868,  74;  Meyer,  B.  8,  1156  ;  Hausdorfer,  B. 
22,  1796).  Formed  also  by  heating  aniline  with 
alcohol  and  the  compound  of  glyoxal  with 
NaHSO,  (Hinsberg,  B.  21,  110).  Needles  (from 
alcohol),  si.  sol.  cold  water. 

p  -  Toluide  CH,(NHPh).CO.NHC,H,Me. 
[165°].  Formed  by  heating  aniline  with  fused 
NaOAc  and  CH„Cl.CO.NHCeH,Me  at  150° 
(Bischoff,  B.  23,  2000;  cf.  Meyer,  B.  8,  1158). 

Nit  rile  CH2(NHPh).CN.  Formed  from 
chloro-acetonitrile  and  aniline  in  ether  at  90° 
(Engler,  B.  6,  1004).  Thick  oil,  forming  a 
crystalline  hydrochloride,  decomposed  by  water. 

Reference.  —  Beouo  -  phenyl  -  amido  -  acetic 

ACID. 

Isomeride. — AiMiDO-PHENTii-ACETic  acid. 

Di-phenyl-di-amido-acetic  acid  C,jH|,N,02 
i.e.  CH(NHPh),.CO.,H.  Formed  as  a  yellow 
crystalline  powder  by  adding  aniline  to  an 
aqueous  solution  of  glyoxylic  acid  (Bottinger,  B. 
11,  1559).    Decomposed  by  hot  water. 

a>-PHENYL-AMIDO-ACETOPHENONE 

C,  jH,30N  i.e.  C„H,,.CO.CH,,.NHPh.  Aceto- 
dhenone-anilidc.  [93°].  Prepared  by  the  action 
of  aniline  on  w-bromo-acetophenone  (Mdhlau, 

B.  14,  171 ;  15,  2467).  Prisms  or  fine  needles. 
Sol.  alcohol,  ether,  chloroform,  beniiene,  and 
CS._,.  On  boiling  with  aniline  it  gives  phenyl- 
indole.     Nitrous    acid  forms  a  nitrosamine 

C,  H,.CO.CH,.NPh(NO)  [73°].— B'HCl :  prisms, 
decomposed  by  water. — B'HBr. 

Acetyl  derivative  G^fi,,^0.,.  [127°]. 

Benzoyl  derivative.    [145°].  Prisms. 

PHENYL-AMIDO-ACRIDINE 
„  „  /N— C.CH:C.NHPh     .itaot  i  v> 

^A\CH.C.CH:CH        '  Formed  by 

heating  di-phenyl-?ii-phenylene-diamine  (5  g.) 
with  ZnCI.,  (10  g.)  and  formic  acid  (5  g.  of  90 
p.c.)  for  5  hours  at  250''  (Besthorn  a.  Curtman, 
B.  24,  2042).  Flat  brownish-red  needles,  m.  sol. 
alcohol,  si.  sol.  ether. 

PHENYL-AMIDO-ACEIDYL-BENZOIC  ACID 

„  „  /N  C.CH:C.NHPh        .  v. 

^»^^\C(C,H,.CO„H).C.CH:CH  *  Laoove 

300°].  Formed  by  heating  di-phenyl-?»-phenyl- 
ene-diamine  (5  g.)  with  phthalic  anhydride  (10 
g.)  at  250°  (Besthorn  a.  Curtman,  B.  24,  2047). 
Small  red  crystals,  sol.  HOAc. 

PHENYl-AMIDO-ACEYLIC  ACID 
CH(NHPh):CH.CO,,H.  [194°].  Formed  from  the 
product  of  the  action  of  aniline  on  di-bromo- 
succinic  acid  by  boiling  with  potash  (Reissert, 

B.  20,  3105).  Insol.  water,  v.  sol.  alcohol. — 
NaA' 2,T aq  :  silky  plates. 

Ethyl  ether  EtA'.  [144°]. 
PHENYL-AMIDO-AZOBENZENE  v.  Banz- 
ene-kzo-dipheiiylainiiic. 

DI-PHENYL-AMIDO-BENZAMIDINE 

C,  „H„N3  i.e.  C„H.,(NH,).C(NPh).NHPh.  Carbo- 
.  triphenyltriamine.  [198°].  Prepared  by  heating 
p-nitro-benzoie  acid  with  aniline  and  PCI.,  for 
two  hours  at  180°  and  reducing  the  product  with 
tin  and  HCl  (Weith,  B.  12,  101).  Formed  also 
by  the  action  of  CCI4,  of  CBr„  and  of  CCls.SOjCl 
on  aniline  (Hofmann,  Pr.  9,  284 ;  Bolas  a. 
Groves,  A.  160,  173  ;  Michler  a.  Walder,  B.  14, 


2174).  Four-sided  tables.  Split  up  by  heating 
with  HCl  at  160°  into  aniline  and  |;-amido- 
benzoic  acid.  Decomposed  on  distillation.  — ■ 
B'HCl.    [282°].— B'jHjPtClfi. 

PHENYL-DIAMIDOBENZENE  v.  Amido- 
diphenylamine. 

TEI-PHENYL-TRI-AMIDO-BENZENE 
C,H3(NHPh)3.  [193°].  Made  by  heating  phloro- 
glucin  with  aniline  at  210°  (Minunni,  B.  21, 
1984).  Needles  (from  alcohol).— B'HCl :  yellow 
powder,  melting  below  100°,  decomposed  by 
warm  water.— B'JL.PtClg.    [c.  250°]. 

Tri-acetyl  derivative.  [173°].  Needles. 

Tri-benzoyl  derivative,    [above  300°]. 

PHENYL-AMIDO-BENZOIC  ACID 
C,H,(NHPh)CO,H.  [222°  uncor.].  Formed  by 
oxidation  of  the  methylo-iodide  of  phenyl- 
acridine  with  MMnOj  (Claus  a.  Nicolaysen,  B. 
18,  2709).  Small  colourless  needles.  V.  sol. 
ether  and  chloroform,  insol.  water. 

Salts. — A'Nalaq:  easily-soluble  colourless 
plates.  — A'.,Ba5aq:  small  sparingly-soluble 
colourless  plates. — A'Ag*  :  very  sparingly-solu- 
ble white  curdy  pp. 

PHENYL  AMIDO-BENZYL  KETONE 
C,H3.CO.CH(NH,).C,H5.  [00°-70°].  Formed  by 
reducing  the  mono-oxim  of  benzil  with  HCl  and 
SnCL  (Braun,  B.  22,  556)  and  by  heating  desyl- 
phthalamic  acid  with  HCl  (Neumann,  B.  23, 
996).  White  crystalline  mass,  becoming  brown 
in  air.— B'HCl.  [210°].  White  needles.— 
B',H,PtCl,.    [193°].— Picrate  B'C.H.NjO;. 

Carboxy-benzoyl  derivative 
C,H,.CO.CHPh.NH.CO.C,H,.COjH.  [168°].  Got 
by  warming  desyl-phthalimide  with  NaOHAq.  — 
AgC.^Hj^NO^ :  crystalline. 

Phenyl  p-amido-benzyl  ketone 
C6H,.C0.CH2.C,H,NH.,.  [95°].  S.  -33  at  100°. 
Formed  by  reducing  nitro-benzil  or  nitro-deoxy- 
benzoin  with  tin  and  HOI  (Golubeff,  J.  R.  6, 
114  ;  11,  101 ;  Bn.  3,  109).  Thin  needles  (from 
dilute  alcohol).— B'HCl.  Tables  (from  alcohol). 
S.  -25  in  the  cold.— B'„H,PtCl„.-B'.,H.,SOj. 

Oxim  C,H,.C(N0H).CH,.C,H,NH2.  [141°]. 
Crystallises  from  alcohol  (Ney,  B.  21,  2449). 

PHENYL-a-AMIDO-BUTYKIC  ACID 
C,„H,3N02  i.e.  CH3.CH,.CH(NHPh).C0,H.  [140°]. 
Prepared  by  heating  a-bromo-butyric  acid  with 
an  ethereal  solution  of  aniline  at  100°  (Duvillier, 

A.  Ch.  [5]  20,  205;  Nastvogel,  B.  22,  1792. 
Feebly  acid.— B'HCI.-EtA'.  (278°). 

Phenyl-/3-amido-butyric  acid 
CH3.CH(NHPh).CH2.C0,H.  [128°].  Formed 
by  the  action  of  baryta  on  the  neutral  isomeride 
(?  betaine)  which  is  obtained,  together  with  the 
anilide,  by  boiling  i3-chloro-butyric  ether  with 
aniline  (Balbiano,  G.  10,  144;  B.  13,  312). 
Tufts  of  needles,  si.  sol.  water. — BaA'.,  (dried  at 
100°).    Scales.— B'HCl. -B'H.,C,0^.  [139°]. 

Anilide  CHMe(NHPh).CH.,.CO.NHPh.  The 
hydrochloride  BHCI  [207°]  crystallises  in 
colourless  plates,  si.  sol.  hot  water. 

Phenyl-a-amido-isobutyric  acid 
CMe,(NHPh).CO,H.  [185°].  Formed  by  saponi- 
fication of  the  nitrile  or  the  ether  CTiemann, 

B.  15,  2042  ;  Bischoff,  B.  24, 1044).  Concentria 
needles,  m.  sol.  water.    May  be  sublimed. 

Ethyl  ether  EtA'.  [30°].  (271°).  Formed 
by  heating  aniline  (2  mols.)  with  bromo-iso- 
butyric  acid  (1  mol.).    Thick  prisms. 
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Amide  CMe,(NHPh).CONH,.  [137°]. 
Needles,  sol.  alcohol  and  HClAq. 

i\ri«»-iZ<!  CMe,,(NHPh).CN.  [94°].  Made  by 
heating  acetone  cyanliydrin  with  aniline.  Long 
white  prisms,  si.  sol.  hot  water. 

Di-phenyl-di-7-amido-butyric  acid.  Nitrilc 
CH(NHPh)...CH.,.CH...CN.  [103^.  Formed  by 
heating  CHO.CH„.CH.,.CN  with  aniline  at  350° 
(Chautard,  A.  C'h.  [G]  16,  185).  Scales,  sol. 
water  and  alcohol. 

PHENYL  -  AMIDO  -  CHLORO-    v.  Ciiloeo- 

PHENYIi-AMIDO-. 

PHENYL-;3-AMID0-CINNAMIC  ACID 

C,H,.C(NHPh):CH.CO,II. 

Methyl  ether  UeA'.  [93°].  Formed  from 
methyl  benzoyl-acetate  and  aniline  (Kuorr,  A. 
245,  372).  Prisms. 

Ethyl  ether  Etk'.  Formed  in  like  manner 
(Conrad  a.  Linipach,  B.  21,  521).  Oil,  v.  sol. 
alcohol.  At  250'^  it  yields  (Py.  l,3)-oxy-phenyl- 
quinoline  and  alcohol. 

Anilicle  C„H,.C(NHPli):CH.CO.NHPh. 
[133°].  Needles  (from  alcohol),  almost  insol.  Aq. 

PHENYL-AMIDO-CITRACONIC  PHENYL- 

IMIDE?  C(CH.)'— CO^-^^^^-  l^^''*^''^-  ^o""'^'^ 
by  heating  methyl-oxalacetic  ether  with  aniline 
at  180°  (Wislicenus  a.  Spiro,  B.  22,  3351). 
Golden  plates,  v.  sol.  hot  alcohol. 

PHENYL-AMIDO-CRESOL  C,,H,3N0  i.e. 
NHPh.C^HjMc.OH  [1:3:5].  [79°].  (315°). 
Formed  by  heating  orcin  (1  pt.),  aniline  (2  pts.), 
and  CaCl.  (1  pt.)  at  2G0°-270°  (Zega  a.  Each, 
J.  pr.  [2J  33,  538).  Thick  needles  (from  alcohol). 
Keduccd  by  distilling  over  zinc-dust  to  phenyl- 
tH-tolyl-amine. 

Salt. — B'HCl ;  crystalline  powder,  decom- 
posed by  water. 

Isomeride :  Oxy-benzyl-aniline. 

PHENYL-AMIDO-CROTONIC  ACID.  Mc  thy  I 
c<7jcr  CH3.C(NHPh):CH.C0,,Me.  [51°].  Formed 
by  mixing  aniline  with  methyl  acetoacetatc 
(Conrad  a.  Limpach,  B.  21,  1965).  Prisms 
(from  MeOH).  Yields  {Py.  l,3)-oxy-methyl- 
quinoline  when  heated  to  210°. 

Ethyl  ether  C,..H,,,NO.,  i.e. 
CH;,.C(NHPh):CH.C6,,Et.  Formed  by  allowing 
a  mixture  of  aniline  (1  mol.)  and  acotoacetic 
ether  (1  mol.)  to  stand  for  some  days  in  the 
cold,  drying  with  K.,CO.|,  and  filtering  (Knorr,  B. 
20,  1397  ;  of.  Conrad  a.  Limpach,  B.  20,  941; 
22,  83).  Strongly  refracting  oil,  split  up  by 
acids  and  alkalis  into  its  components.  At  200° 
it  forms  {Py.  l,3)-oxy-methyl-quinoline  and  a 
smaller  quantity  of  oxy-phenyl-di-methyl-i^yrid- 
ine  carboxylic  ether. 

The  anilide  of  acetoacetic  acid  (vol.  i.  p.  19) 
CH,CO.CH,,.CONHPh  [85°],  which  is  isomeric 
with  phenyl-amido-crotonic  acid,  is  completely 
decomposed  by  heat,  but  yields  the  same  oxy- 
methyl-quinoline  on  treatment  with  conc.HClAq. 

PHENYL  AMIDO-<|/-CUMYL  KETONE 
C,H,.CO.C,HMe,(NH,)  [5:1:3:4:0].  Bcmocii.mide. 
[130°].  (c.  360°).  Formed  by  saponification  of 
its  phthalyl  derivative  (Froehlich,  B.  17,  1804, 
2G74).  Long  yellow  needles  or  plates,  v.  sol. 
alcohol  and  ether,  not  volatile  with  steam. — 
B'.^.,PtClg :  orange  needles.  Mel  forms 
C,.HMe,,Bz.NMe.,I  [187°],  crystallising  from 
water  in  prisms  (containing  aqj.    ClCOi,Et  gives 


C,HMe3Bz.NH.C0,Et  [105°],  crystallising  in 
needles. 

Acetyl  derivative.    [170°].  Needles. 
Benzoyl  derivative.    [227°].  Needles. 
PJithalyl  derivative 

C,HMo,Bz.N<^J^^>C,H,.    [lsl°].    Formed  by 

heating  the  phthalyl  derivative  of  i|'-cumidine 
with  BzCI  and  a  little  ZnCl.,  at  180°.  Small 
rhombohedra,  v.  sol.  hot  water.  On  saponifica- 
tion by  alcoholic  potash  it  yields  the  acid 
C,,HMe,Bz.NH.CO.C„H^.CO,H  [195°],  which 
crystallises  in  minute  needles  (containing  aq). 

PHENYL-AMIDO-CYANURIC  ACID  v.  Cy- 
anuric  acid  in  the  article  Cyanic  acid. 

PHENYL  -  AMIDO  -  ETHANE  SULPHONIC 
ACID  C,H,NH.CH.,.CH.,.S03H.  Phenyl-taurine. 
[c.  280°J. 

Formation. — 1.  By  heating  the  anilide  with 
HCl.  — 2.  By  heating  chloro-isethionic  acid  with 
an  ethereal  solution  of  aniline  at  130"^  (Loymann, 

B.  18,  871  ;  James,  C.  J.  47,  309;  J.  pr.  [2]  31, 
415). — 3.  By  the  oxidation  of  phenyl-thiohy- 
dantoin  with  KCIO3  and  HCI  there  is  formed 
diphenyltaurocarbamic  anhydride  Cj^HnN^SOj 
[18G°],  which  is  split  up  by  boiling  baryta-water 
into  aniline,  CO.,,  and  phenyl-taurine  (Andreasch, 
M.  4,  137). 

Properties. — Colourless  leaflets,  insol.  alcohol 
and  ether,  sol.  water  forming  an  acid  solution. 
Aqueous  cyanamide  at  110°  forms  phonyltauro- 
cyamine  NH,.C(NH).NPh.C,,H,.SO,H,  which 
crystallises  from  water  in  plates  melting  above 
300'\ — BaA'„3aq:  leaflets,  m.  sol.  water. 

Anilide  NHPh.CH^.SO.NHPh.  [74°]. 
Formed,  together  with  the  anhydride  C,,H,,NSO._, 
[69°J,  by  the  action  of  an  ethereal  solution  of 
aniline  (3  mols.)  on  CiI,Cl.CH_,SO,Cl  (1  mol.).^ 
B'HCl.    [109°J.    Colourless  crystals. 

DI-PHENYL  -  AMIDO  -  ETHYL-AMIDO-ACE- 
TIC  ACID  NHPh.CH,.CH,,.NPh.CH,.CO,ll. 
[116°].  Formed  from  oxy-di-phenyl-pyrazine 
hexahydride  and  alcoholic  potash  (Bischoif,  B. 
23,  2020).  Prisms,  sol.  ether.  Converted  into 
the  parent  substance  by  boiling  with  water  or 
alcohol. 

PHENYL  AMIDO-ETHYL  KETONE 

C,  H  .CO.C.H.NH.,.  Formed  by  the  action  of 
boiling  HCiAq  on  C,lI,Bz.N;C,0,:C„H,,  [85°], 
which  is  got  from  C„Hj.C0.C.,H4Br  and  potas- 
sium phthahmide  (Schmidt,  'B.  22,  3251).— 
B'HCl  :  crystalline,  v.  e.  sol.  water  and  alcohol. 
— B'..H,,PtCl,.-B'C„H,N,,0..    [100°].  Needles. 

PHENYL-AMIDO-ETHYL-PHrHALIMIDE 
C„H,:C,,0,,:N.CH,.CH,,.NHPh.  [100°].  Formed 
by  hcatingbromo-ethyl-phthalimide  with  aniline 
at  150°  (Gabriel,  B.  22,  2221).  Lemon-yellow 
needles,  v.  sol.  dilute  HC1.\(].  Converted  by 
NaOIIAq  into  C,iH,(C0.,H).C0.NH.C.,H^.NHPh 
[120°-130°],  a  crystalline  powder. 

PHENYL-AMIDO-FUMARIC  IMIDE 

C(NHPh)^^jj~>NH?    [202°].    Formed  by 

heating  bromo-fumarimide  with  aniline  (Loscher, 
B.  21,  2718).    Golden  jilates,  si.  sol.  hot  water. 

PHENYL-AMIDO-GLUTACONIC  PHENYL- 
IMIDE  C,,H,,N,02i.e. 

C(NnPh)^^|]:--^Q>NPh.  [275°].  Formed  from 

acetone  dicarboxylic  ether  and  aniline  (Emery, 
B.  23,  3764).  Yellowish  plates,  v.  si.  sol.  alcohol. 
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PHENYL-AMIDIMIDO-ETHENYL-o-AMIDO- 
PHENYL-MERCAPTAN  OnHnNaS  probably 

C6H^<g^C.C(NHPli):NH.      [118°].  Formed 

together  with  the  di-phenyl  derivative  by  heat- 
ing amido-imido-etlienyl-o-amido-phenyl-mer- 
captan  with  aniline,  ammonia  being  evolved 
(Hofinann,  B.  20,  2254).  Plates.  Sol.  alcohol 
and  ether. 

Salts.— B'H,,Cl.,PtC], :  small  needles,  m.  sol. 
water. — B'HClAuCl., :  soluble  yellow  plates. 

Di  -  phenyl  -  amidimido  -  ethenyl  -  o  -  amido- 
phenyl-mercaptan  C^oHi-N^S  which  is  probably 

C«H^<^g^C.C(NHPh):NPh.    [129°].  Obtained 

as  above.  White  silvery  plates.  V.  sol.  alcohol 
and  ether. 

Salt  s.— B"H,,Cl,,PtCl ,:  dark-yellow  sparingly- 
soluble  plates. — B"H.Cl,Au.jCl|, :  yellow  needles. 

PHENYL-AMIDO'-JUGLONE  v.  Juglone. 

PHENYL-AMIDO-MALEIC  ACID. 
The  phenylimide  NHPh.C,H:C,0,:NPh  [232°] 
is  formed,  together  with  the  mono-anilide 
NHPh.C.,H(CO,H).CONHPh  [176°],  by  boiling 
dibromo-succinic  acid  or  chloro-  or  bromo- 
maleic  or  fumarie  acids  with  aniline  and  water 
(Reissert  a.  Tiemann,  B.  19,  G26  ;  Michael,  B. 
19,  1377).  The  phenylimide  is  also  formed  by 
heating  aniline  with  oxalacetic  ether  at  140° 
(Wislicenus  a.  Spiro,  B.  22,  3350). 

PHENYL-AMIDO-MALONIC  ACID.  Anil- 
ide.  CH(NHPh)(C0.NHPh)2.  [1G2°].  Formed 
by  boiling  chloro-malonic  acid  with  aniline 
(Conrad  a.  Bischoff,  A.  209,  231).  Prisms. 

PHENYL  -  AMIDO  -  METHENYL  -  AMIDO  - 

NAPHTHOL     C,„H„<^^^C.NHPh.  [1G8°]. 

Formed  from  be}izene-azo-()3)-naphthol  by  heat- 
ing with  CS,,  at  250°  (Jacobson,  B.  21,  419). 
Small  needles,  v.  e.  sol.  cold  alcohol.  With 
HClAq  at  190°  it  yields  amido-(/3)-naphthol, 
aniline,  and  CO.^. — Picrate  [210°].  Acetate 
[120°-130°]. 

PHENYL  -  AMIDO  -  METHENYL  -  AMIDO  - 

PHENYL    MEKCAPTAN  C,H,<^g^C.NHPh. 

[159°].  Formed  from  C,Hj:NS:CCl  and  aniline 
(Hofmann,  B.  12,  1130).  Formed  also  by  heat- 
ing phenyl  thiocarbimide  with  azobenzene  at 
270°  (Jacobson  a.  Frankenbacher,  B.  24,  1410). 
Needles,  sol.  alcohol,  insol.  water.  Decomposed 
by  alcoholic  potash  at  200°  into  aniline  and 
amido-phenyl  mercaptan.— BHCl. — B'HAuCl,. 
— B'^H.J'tCls.— B'C,H,N30,.  [222°]. 

Acetyl  derivative.    [167°].  Needles. 

PHENYL  -  AMIDO  -  METHENYL-  AMIDO - 

PHENOL   C„Hj<Q^C.NHPh.  [173°].  Formed 

by  boiling  CjHj<^q^C.SH  with  aniline  (Kalck- 

hoff,  B.  16, 1826).  Needles,  sol.  alcohol,  ether,  and 
HOAc.  May  be  distilled.  Weakbase.-B'R.PtCl,. 

PHENYL  -  AMIDO  -  METHENYL  -  AMIDO  - 
PHENYL-MERCAPTAN  C,3H,„N.,S  i.e. 

C„H,<^g^C(NHPh).  [159°].  Formed  by  heat- 
ing chloro-phenyl-thiocarbimido  with  aniline 
IHofmann,  B.  12,  1129  ;  13,  12).  Needles. 


PHENYL  -  AMIDO  -  METHENYL  -  BENZ- 
AMIDESULPHIM 

C.H.C.^'^^^C.NHPh.  [174°].  Formed  by  boil- 
ing benzamidoxim  (1  mol.)  with  phenyl  thio- 
j  carbimide  (2  mols.)  for  10  hours  (Koch,  B.  24, 
j  394).    White  plates,  insol.  water,  sol.  alcohol, 
!  ether,  and  cone.  HClAq,  insol.  water  and  alkalis. 
Cone.  HClAq  at  150°  decomposes  it  into  S,  H.S, 
aniline,   HOBz,   and    NH.,.     Bromine  forms 
CPh:N,S:CNH.CsH,,Br[l:4].  Yields  a  nitrosamine 
[119°]  and  an  acetyl  derivative  [19G°J,  both  being 
crystalline. 

PHENYL-AMIDO-METHYL-ACEIDINE 

rcTT/N  C.CH:CNHPh       .oipo-i      u  j 

C'-H'<CMe.C.CH:CH  '  ^^16°].  Formed 
by  heating  the  di-acetyl  derivative  of  m- 
phenylene-di-phenyl-diaraine  (1  pt.)  with  ZnClj 
(2  pts.)  for  6  hours  at  250°  (Besthorn  a.  Curt- 
man,  B.  24,  2044).  Brownish-red  needles,  v. 
sol.  alcohol,  si.  sol.  ether.  Split  up  by  HClAq 
at  250°  into  aniline  and  oxv-methyl-acridine. 

DI  -  PHENYL  -  DI  -  AMlDO-MErHYLENE-o- 
PHENYLENE-DIAMINE 

C,Hj<;^g>C(NHPh)2.    [160°].    Formed  from 

di-phenyl-cyanamide  C(NPh),  and  o-phenylene- 
diamine  at  135°  (Moore,  B.' 22,  1635;  3190). 
Needles  (from  benzene-ligroin),  insol.  ligroin,  v. 
sol.  alcohol.  Yields  with  nitrous  acid  a  nitros- 
amineC,H,:N2(NO)2:C(NPhNO)2[138°].  Salts.- 
B",,H3Cl3:  needles,  v.  sol.  water.  -  B"H,S04 : 
needles,  si.  sol.  hot  water.— B"^3H.^tClu  !caq. 

Di-henzoyl  derivative.  [165°]. 

Tetra-bcnzoi/l  derivative.  [148°]. 

TETRA  -  PHENYL  -  TETRA  -  AMIDO  -  DI  - 
METHYLENE-o-PHENYLENE-DIAMINE 
C„H^:N,(C(NHPh),,),,.  [139°].  Formed  by  heat- 
ing C(NPh),  with  o-phenylene-diamine  at  200° 
(Moore).  Colourless  prisms,  v.  sol.  alcohol.  Split 
up  by  heat  into  aniline  and  the  preceding  body. 

Salts. — B"2H.,C1.| :  needles,  v.  sol.  hot  water. 
— B",3H2PtCl,.— B"2H,S04:  prisms,  v.  sol.  hot 
water. 

Tetra-acetyl  derivative 
C,H,:N,(C(NPhAc),)2.    [12G°].    White  prisms. 

Tctra-bemo i/l  derivative.  [182°]. 

DI  -  PHEN  YL  -  DI  -  AMIDO  -  METHYLENE-o- 
PHENYLENE-PHENYL-GUANIDINE 

/N  . 

C,h/  >C(NPh)  >C(NHPh)2.  [188°].  Formed 

\n  / 

from  phenylene-phenyl-guanidino  and  C(NPh), 
at  210°  (Keller,  B.  24,  2506).  The  homologous 
compound  from  o-tolylene-phenyl-guanidine 
melts  at  200°  while  the  corresponding  body  from 
o-tolylene-p-tolyl-guanidine  melts  at  176°.  All 
three  compounds  crystallise  from  alcohol  in 
white  needles,  sol.  benzene. 

PHENYL  -  AMIDO  -  METHYL  -  DI  -  ETHYL  - 

PYRIMIDINE  N^^^[-^j^^C.NHPh. 

[99°].  Formed  from  chloro-methyl-di-ethyl- 
pyrimidine  (derived  from  cyanethine)  by  heat- 
ing with  aniline  and  alcohol  at  220°  (Von  Meyer, 
J.  pr.  [2]  39,  274).  Needles,  v.  sol.  alcohol.— 
B'.,H„PtCle:  needles. 

'  PHENYL  -  AMIDO  -  METHYL  -  MALONIC 
ACID.     Amic  ether 

CO,Et.CMe(NHPh).CONH,.  [8G°].  Formed  by 
dissolving  the  nitrile  in  cold  cone.  H^SO^  and 
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pouring  into  water  (Gorsen,  B.  10,  2905).  The 
nitrile  CO.,Et.CMe(NHrh).CN  [102°]  is  formed 
by  heating'CO,Et.CMe(OH).CNwithan  alcoholic 
solution  of  aniline  for  24  hours  at  80°.  The 
amic  ether  crystallises  in  white  needles,  sol.  hot 
water,  and  is  converted  by  boiling  aqueous  NaOH 
into  CH,,.CH(NriPh).CO'H. 

PHENYL-(a)-AMIDO-METHYL-NAPHTHO- 

PHENAZINE  C,H,Me<^>C,„H5NHPh. 

[214°].  Formed  by  heating  (l,3,l)-tolylene-di- 
amine  with  benzene-azo-phtnyl-(a)-naphthyl- 
amine  hydrochloride  and  alcohol  at  140°  (Eicker, 

B.  2.3,  3800).  Brass-yellow  needles,  forming  yel- 
lowish-red solutions  with  yellowish-green  tluor- 
escence. — B'.^H.I'tClu :  minute  dark-red  needles. 

PHENYL- AMID  0  -  DI  -  METHYL-PYRIDINE 

^'^CMe'cH^^'^'^^^^'  Phcnyl-amido-liitid- 
inc.  [150°]  (C.  a.  E.);  [144°]  (G.  a.  M.). 
(2;:55°-238°).  Obtained  by  heating  chloro-di- 
methyl-pyridinc  with  aniline  at  185°  (Conrad  a. 
Epstein,  B.  20,  105).  Formed  also  by  heating 
the  corresponding  oxy-di-methyl-pyridine  (1 
mol.)  with  plienyl  cyanate  (1  mol.)  and  benzene 
at  100°,  CO.,  being  evolved  (Goldschmidt  a. 
Meissler,  B.  23,  274).  White  crystalline  solid, 
v.  sol.  alcohol,  ether,  and  dilute  acids.  With 
H.SOj  and  a  trace  of  HNO.,  it  gives  a  blood- 
red  colouration.— '<B',,H,Cl,,rtCl,:  [209°]  (C.  a. 
E.) ;  [204°]  (G.  a.  M.),  microscopic  yellow  needles. 

PHENYL-AMIDO-DI-METHYL-PYEROLE 
NHPh.N<^^^:^^  ,   [92°].  (c.  270°).  Formed 

by  heating  its  dicarboxylic  acid,  and  also  by  the 
action  of  phenyl-hydrazine  on  acetonyl-acetone 
(Knorr,  B.  18,  1508  ;  22, 170).  Crystalline  mass, 
volatile  with  steam.  Insol.  water  and  alkalis, 
sol.  cone.  HClAq.  Reddens  pine-wood  moistened 
with  HClAq. 

PHENYL  -  AMIDO-DI  -  METHYL-PYRROLE- 

DICARBOXYLIC  ACID  NHPh  N<^^jg:^'^Q-^. 

Needles.  Got  from  its  ether  Ei^A"  [127°],  which 
is  formed  by  mixing  solutions  of  di-acetyl-suc- 
cinic  ether  and  phenyl-hydrazine  in  HOAc 
(Knorr,  B.  18,  304,  1508). 

PHENYL  -  {Py.  1)  -  AMIDO  -  (Py.  3)-METHYL 

QUINOLINE  C,H,<f^<^^^^^)-^^^  .  [151°]. 

Formed  by  heating  chloro-methyl-quinoline  with 
aniline  at  190°  (Conrad  a.  Limpach,  B.  20,  953). 
Prisms,  si.  sol.  ether,  v.  sol.  alcohol. 

PhenyI-(P?/.  3)-amido-(P//.  l)-methyl-quinol- 
ine  C,„H,,N.,.  [130°].  Formed  by  heating 
(Py.  3,l)-cliloro-methyl  quinoline  with  aniline 
(Knorr,  A.  230,  102).  Shining  plates.  — 
B',  2H,,PtCl„.  [235°].    Yellow  needles,  insol.  Aq. 

Phenyl-jP//.  l)-amido-tri-inethyl-quinoline 

C,  H,Me,<^(NHPh):gH^  _    ^^g^oj.  pormedby 

heating  the   corresponding  chloro-tri-methyl- 
quinoline  with  aniline  at  185°  (Conrad  a.  Lim- 
pach, B.  21,  528).    Prisms  (from  dilute  alcohol). 
PHENYL-AMIDO-METHYL-THIAZOLE 

[^y*^- g>.C.NHPh.    [117°].    Formed  by  heating 

oxy-methyl-thiazole  with  aniline  (Hantzsch  a. 
Weber,  li.  20,  3130),  and  by  the  action  of  chloro- 
acetone  on  phenyl-thio-urea  (Traumann,  A.  249, 
Vol.  III. 


47).  Small  white  needles  (from  alcohol).  Yields 
aniline  wlicn  he;i,tcd  with  HClAq  at  240°. 

PHENYL  -  AMIDO  -  NAPHTHALENE  v. 

PuENTL-NArHTHYL-AMINE. 

Di-phenyl-di-amido-naphthalene      v.  Di- 

PIIENYL-NAPirTHYLEXE-IUVMINE. 

Tri-phenyl-tri-amido-naphthalene 

CA<^iSj;c5HPh-  One  of  the 

products  formed  by  heating  benzene-azo-(a)- 
naphthylaniine  with  aniline  at  100°  (Fischer  a. 
Hepp,  A.  250,  251).  Needles,  v.  sol.  alcohol. 
Yields  phenyl-rosinduline  and  a  yellow  substance 
[140°]  on  oxidation. 

Tetra-phenyl-tetra-amido-naphthalene 
C|„H,,(NHPh)^.    [191°].    Accompanies  the  pre- 
ceding body.    On  oxidation  it  yields  phenyl- 
amido-phenyl-rosinduline,  di-phenyl-di-amido- 
naphthoijuinone,  and  a  body  melting  at  109°. 

PHENYL-AMIDO-(a)-NAPHTHOQUINONE 
C„H„NO,  i.c.  C,H,<^O.C^NHPh    _  ^^^^o]. 

Formed  by  heating  (a) -naphthoquinone  with  an 
alcoholic  solution  of  aniline  (Zincke,  B.  12, 
1045),  by  boiling  i3henyl-amido-(5)-naphtho- 
quinone  with  HCl,  and  by  the  action  of  aniline 
and  HOAc  on  oxy-(a)-naphthoquinone  (Lieber- 
mann,  B.  14,  1005).  Long  red  needles,  v.  sol. 
hot  alcohol  and  ether,  insol.  cold  alkalis.  Alco- 
holic potash  forms  a  purple  solution.  Boiling 
dilute  NaOH  splits  it  up  into  aniline  and  oxy- 
(a)-naphthoquinone. 

.  ^„/C0  CNPhH  J.. 

Amliclc  CJi^<^^^-^-p-^-^^^       .        Di . 

phenyl  di-imidonaphthol.  [180°]. 

Forviation. —  1.  By  heating  each  of  the 
naphthoquinone  oxims  with  aniline  and  HOAc 
at  100°  (Fuchs,  B.  8,  1023  ;  Bromme,  B.  21, 
393). — 2.  By  heating  di-imido-(a)-naphthol  hy- 
drochloride witli  aniline  at  120°  (Goes,  B.  13, 
124). — 3.  By  boiling  (/3) -naphthoquinone  with 
an  alcoholic  solution  of  aniline  (Zincke,  B.  15, 
481). — 4.  By  heating  di-bromo-(a)-naphthol  with 
aniline  (Meldola,  C.J". 45, 157).— 5.  Bytheaction 
of  aniline  and  aniline  hydrochloride  at  100°  on 
benzene-azo-(ii)-naphthol,  on  benzene-azo-(a)- 
naphthylamine,and  on  similar  bodies  (Fischer  a. 
Hepp,  B.  21,  079). 

Properties. — Orange-red  needles  (from  alco- 
hol), forming  orange  solutions  in  benzene, 
acetone,  and  CHCI3.  Weak  base.  Its  solution  in 
HOAc  is  orange  when  hot,  but  crimson  when 
cold.  Hot  HClAq  forms  a  red  solution.  Insol. 
alkalis.  Not  attacked  by  boiling  with  alkalis, 
or  by  Ac,0,  AcCl,  and  Mel.  H,SO^  at  120° 
yields  oxy-naphthoquinone  and  aniline.  Zinc- 
dust  and  HOAc  reduce  it  to  aniline  and 
naphthalene.  Alcoholic  HCl  or  EtBr  at  150° 
yields  aniline  and  phenyl-amido-(a)-naphtho- 
quinone.  HNO3  forms  a  di-nitro-  derivative 
[14.3°]. 

Salt  s. — B'HCl :  golden-green  plates,  form- 
ing a  violet  solution  in  alcohol.  Decomposed 
by  water.  —  B'.^H,,PtCle  :  bronze  needles.  — 
B'„H,,ZnC! , :  bronze-green  plates. — B'HI :  black 
needles.— B',,H.,SO,.—B'HNO, :  plates. 

Di-anilide  C,„H,(NPh),(NHPh).  [1.59°]. 
A  product  of  the  action  of  benzene-azo-(a)- 
naphthylamine  on  aniline  (Fischer  a.  Hepp,  A. 
202,  240).    Orange-yellow  prisms. 
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Phenyl-amido  -  (|S)  -naphthoquinone 
C,„H,0,(NHPh)  or  C,H  ,<^J^^—  ^'g^  _      ^  ^.^ 

(a) -naphthoquinone  anilidc.  -Naphtho- 
quinone anilide.'  [245°-'250°].  Prepared  by 
adding  aniline  to  an  alcoholic  solution  of 
(/3) -naphthoquinone  (Zincke,  B.  14,  1494  ;  15, 
27'J;  Lieberraann,  B.  14,  1G64).  Ked  needles, 
b1.  sol.  alcohol.  Weak  acid.  Readily  converted 
by  boiling  with  HOAc  into  the  isomeric  phenyl- 
ftmido  -  (a)  -  naphthoquinone.  Boiling  HClAq 
splits  it  up  into  aniline  and  oxy-(a)-naphtho- 
quinone.  Nitrous  acid  passed  into  a  solution  in 
alcohol  and  HOAc  forms  a  nitroso-  derivative 
CuH|||N^O.,,  crystallising  in  red  needles,  and 
converted  byNaOHAq  into  a  yellow  body  [217°]. 

Salts . — BaA'., :  red  needles,  si.  sol.  water. — 
PbA',:  brown  pp. — ZnA'„. — HgA'„. — AgA':  red  pp. 
■  Methijl  ether  MeA'.  [i51°].  Formed 
from  the  Ag  salt  and  Mel.  Yellow  needles,  sol. 
alcohol  and  ether. 

Ethyl  ether  EtA'.    [104''.].  Prisms. 

n-Propyl  ether  PrA'.    [104°].  Prisms. 

Isopropyl  ether  PrA'  [100°]. 

Di  -phenyl-amido-  (a)  -naphthoquinone 
C|„H,0,,(NPh,).  [164°].  Formed  by  boiling 
(a) -naphthoquinone  (5  g.)  with  diphenylamine 
(6  g.),  alcohol,  and  cone.  HClAq  (10  c.c.)  for 
twenty  minutes,  and  ppg.  with  water  (Plimpton, 
C.  J.  37,  644).    Needles  (from  alcohol). 

Acetyl  derivative  C....H, ,AcNO.,.  [173°]. 

PHENYL-AMIDO  NAPHTHYL-UKEA 
NHPh.CO.NH.C,„H,.NH„.    Formed  from  (1,2)- 
naphthyleoe-diamineand  phenyl  cyanate(Schief- 
felin,  B.  22,  1377 ;  cf.  Goldschmidt,  B.  23,  502). 
Granules  (from  alcohol)  ;  not  fused  at  335°. 

DI-PHENYL-DI  AMIDO-OIAZTHIOLE 

^<c|NHPhi:N-  ''^'^^^'"S 
hydrogen  peroxide  solution  (3  p.c.)  to  phenyl- 
thio-urea  dissolved  in  dilute  alcohol,  acidulated 
with  HCl  (Hector,  B.  22,  1176).  Needles,  insol. 
water,  v.  si.  sol.  cold  alcohol.  Nitrous  acid 
forms  C,jH,|(NO)NjS,  a  green  insoluble  powder, 
exploding  at  179°.  Cyanogen  passed  into  the 
warm  alcoholic  solution  ppts.  Ci^Hj^N^S,  crystal- 
lising in  needles.  —  B'HNOs.  -  B'^H^PtCI^.— 
B'AgNOj  aq  :  granules,  v.  si.  sol.  hot  alcohol. 

Acetyl  derivative  C,,H,|AcN|S.  [233°]. 

Benzoyl  derivative  C,jH|,BzN|S.  [238°]. 

PHENYL-AMIDO-PALMITIC  ACID 
C|„H„(NHPh)0,.    [142°].    Formed  by  boiling 
a-bromo-palmitic   acid   with   aniline  (Hell  a. 
Jordanoff,  B.  24,  942).    Sol.  ether  and  benzene. 

PHENYL-AMIDO-PHENOL      v.  Oxy-di- 

PIIEXIL-AJIIXE. 

Di-phenyl-di-amido-phenol.  Hydrochlor- 
ide (C,H3(NHPh),0H)HCl.  [192°].  Formed 
from  azophenin,  Sn,  and  HCl  in  presence  of 
AcOH  (Fischer  a.  Hepp,  A.  256,  260).  Plates. 

PHENYLAMIDO-PHENYL-ACETIC  ACID 
C,,H,3N02  i.e.  C5H,.CH(NHPh).C0,H.  [164°- 
168°]  (S.).  Formed  by  saponification  of  the 
nitrile  (Tiemann  a.  Piest,  B.  15,  2030),  and  also 
by  boiling  bromo-phenyl-acetic  acid  with  aniline 
and  alcohol  (Stockenius,  J.  1878,  779).  Plates, 
subliming  at  175°  as  slender  white  needles  (T.  a. 
P.).  V.  si.  sol.  water,  sol.  alcohol.—HA'HCl : 
nodules,  decomposed  by  water. — HA'HNOj:  thin 
needles. — BaA'^ :  radiating  mass. 

Ethyl  ether  'Kik.'.    [84"J.  Needles. 


Amide  C,H,,.CH(NHPh).CONH,.  Silky 
plates,  V.  sol.  alcohol,  nearly  insol.  ligroin. 

Nitrile  C,H,.CH(NHPh).CN.  [85°]. Formed 
by  heating  an  alcoholic  solution  of  the  cyanhy- 
drin  of  benzoic  aldehyde  with  aniline  at  100°. 
Formed  also  by  the  action  of  KCy  and  HCl  on 
benzylidene-aniline  (Cech,  B.  11,  246).  Needles 
or  prisms,  sol.  ether  and  hot  alcohol. 

Phenyl-amido-di-phenyl-acetic  acid 
CPh,_(NHPh).CO,H.  [168°].  Formed  by  passing 
HCl  into  an  alcoholic  solution  of  benzilic  acid 
and  treating  the  resulting  CPh.,Cl.CO.,Et  with 
aniline  (Klinger  a.  Standke,  B.  22, 1212).  Needles, 
V.  si.  sol.  water.  Cono.  H.,SO,,  forms  a  yellow 
solution,  becoming  crimson  on  warming. 

Methyl  ether  MeA'.   [107°].  Monoclinic. 

Ethii'l  ether  EtA'.  [115°]. 

PHENYL  -  AMIDO  -  PHENYL  -  ACRIDINE 
r  TT —  C.CH:C.NHPh  .10-701  -c  ^1, 
^'^^<CPh.C.CH:CH  •  [1^^ 
heating  thedi-benzoyl  derivative  of  7W-phenylene- 
di-phenyl-di-amine  (10  g.)  with  ZnCl.,  (25  g.)  at 
250°  (Besthorn  a.  Curtman,  B.  24,  2045). 
Brownish-red  needles,  m.  sol.  alcohol,  ether, 
and  benzene.  The  dilute  ethereal  solution  ex- 
hibits a  greenish  fluorescence.  The  hydro- 
chloride is  v.  si.  sol.  water,  and  forms  a  red 
solution  in  alcohol. 

DI  -  PHENYL  -  DI  -  AMIDO  -  TRI  -  PHENYL  - 
CAKBINOL  C3,H„N.,0  i.e. 

CPh(OH)(C,H,.NHPh),.  Formed  by  heating  di- 
phenylamine with  benzyl  chloride  and  oxidising 
the  product  with  arsenic  acid.  Formed  also  by 
heating  diphenylamine  with  ZnCh  and  benzoyl 
chloride  or  benzotriohloride,the  resulting  chloride 
C.,|H,^,,N,C1  being  decomposed  by  alcoholic  NHj 
(Meldola,  C.  J.  41,  187).  Amorphous,  v.  sol. 
ether,  sol.  hot  alcohol  and  acetone.  The 
chloride  C-jiKj^N.^Cl,  called  '  diphenylamina 
green,'  forms  bronzed  granules,  and,  in  alcoholic 
solution,  dyes  wool  bluish-green,  and  gives  a 
dark-green  pp.  with  HPtClg.  Hot  H,SO,  con- 
verts the  chloride  into  the  sulphonic  acid 
C3,H.,,N,^S03,  ppd.  by  water  in  dark-green  flakes. 

Tri  -  phenyl  -  tri  -  amido  -  tri  -  phenyl  -  carbinol. 
The  chloride  CCl(C,HjNHPh)„  or  '  diphenyl- 
amine  blue,'  is  obtained  by  heating  diphenyl- 
amine  (1  pt.)  with  oxalic  acid  (2  pts.)  (Willm  a." 
Girard,  D.  P.  J.  221,  192  ;  Hausdorfer,  B.  23, 
1963).  Formed  also  by  heating  pararosanilina 
with  aniline.  Brownish-red  powder,  v.  sol.  hot 
aniline  and  nitro-benzene,  si.  sol.  cold  alcohol. 

Hexa  -  phenyl  -  tri  -  amido-tri-phenyl-carbinol 
C(0H)(C,H,.NPh..)3.  Formed  by  the  action  of 
alcoholic  NH3  on'  the  chloride  C(C,,H,.NPh,)3Cl, 
which  is  got  by  heating  triphenylamine  with 
COCL  at  190°  (Heydrich,  B.  19,  758).  White 
amorphous  pp.,  forming  a  bluish-violet  solution 
in  H„SO|,  turned  blue  by  addition  of  alcohol. 

P'HENYLAMIDO  -  PHENYL  -  ISOCROTONIC 
ACID  C„H5.CH:CH.CH(NHPh).C0,,H.  [154°], 
Formed  by  saponification  of  the  nitrile  (Peine, 

B.  17,  2116).  Minute  needles,  v.  sol.  alcohol  and 
ether. 

Amide.    [171°].    Thin  plates. 

Nitrile  C„H,(NHPh).CN.  [130°].  Formed 
by  heating  CHPh:CH.CH(OH).CN  with  aniline 
in  alcoholic  solution.  Crystalline  solid,  sol.  hot 
alcohol. 

PHENYLAMIDO-PHENYL-ETHYL-KETONE 

C,  H,(NHPh).CO.C„H-.  UomophenacijlaniUde. 
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[38°].  Formeil  from  phenyl  bromo-ethyl  ketone 
and  aniline  in  alcoholic  solution  (Panipel  a. 
Schmidt,  B.  I'.t,  2S'.)7).  Yellow  crystals.  Yields 
an  acetyl  derivative  [103'^]. 

PHENYL  -  AMIDOPHENYL  -  HYDRAZINE. 
Acetyl  derivative  C,H5.N.,H„.C,H,.NHAc. 
[146°].  Got  by  reduction  of  C,H,.N,,.C„H,.NHAc 
with  alcoholic  ammonium  sulphide  (Sohultz,  B. 
17,  463).  Glistening  plates,  v.  sol.  alcohol  and 
ether.  SnCL,  reduces  it  to  aniline  and  ^j- 
phenylene-diamine.  Cone.  HClAq  forms  a  blue 
compound. 

PHENYLAMIDO  -  DI  -  PHENYL  -  METHANE 

CH,Ph.C,;H,NHrh.  [c.  8'J°].  Formed  by  heat- 
ing diphenylamine  with  benzyl  chloride  and 
ZuCI,  at  100°  (Meldola,  C.  J.  41,  IW).  White 
powder,  v.  sol.  benzene,  insol.  alcohol. 

Di-phenyl-di-amido-tri-phenyl-metliaiie 
a„H,,,N,  i.e.  CHPh(G,H,.NHPh),.  [c.  170°]. 
Formed  by  heating  diphenylamine  witli  bcnzyl- 
idene  chloride,  and  also  from  diphenylamine, 
benzoic  aldehyde,  and  ZnCl,  (Meldola,  C.  J.  41, 
102).  White  granules,  v.  sol.  ether,  yielding  : 
(liphenylainine  green  on  oxidation. 

Reference.  —  Culobo  -  uihienyldiamiliotiu- 

PIIENYLMETHANE. 

PHENYLAMIDO-PHENYL-  METHYL  -  PYR- 

IMIDINE  CPh<55;^'j^J;°jj~^>CH.  [150°- 1.-.3^]. 

Formed  from  chloro-phenyl-methyl-pyrimidine 
and  aniline  (Pinner,  B.  18,  2852).— B'HNO., 
[87°].— H'lICl.    [240°].    Long  slender  needles. 

PHENYLAMIDO  -  PHENYL  -  PROPIONIC 
ACID.  Nitrite  CH,.CPh(NHPh).CN.  [152°]. 
Formed  by  digesting  an  ethereal  solution  of 
acetophenone  cyanhydrin  and  aniline  at  50°  j 
(Jacoby,  B.  19,  1515).  White  prisms  (from  al- 
cohol). With  alcoholic  hydroxylaniine  it  yields 
the  oxim  of  acetophenone.  Alcoholic  HCl  gives 
s-tri-phenyl-benzene. 

Amide  CH,.CPh(NHPh).CO.NH,.  [119°]. 
Formed  from  the  nitrile  by  heating  with  lI._,SOj 
at  100°  and  pouring  into  water.    Insol.  water. 

PHENYL  AMIDO-  TRI  PHENYL-PYRROLE 

J^lpj^;^p|j>N.NIIPh.     [232°].     Formed  from 

anhydracetophenone-benzil  (Imol.)  and  phenyl- 
hydrazine  (2  mols.)  in  alcoholic  solution  at  100' 
(Japp,  B.  21,  551  ;  22,  2885).    Yellow  needles. 

PHENYL  ■  AMIDO  ■  TRI-f  HENYL-QUINOX  - 
ALINE  DIHYDRIDE 

[l4]CA(NlIPh)<5J';^j;{Jj^l\   [223°].  Formed 

by  heating  di-phenyl-(l,3,4)-tri-amido-benzene 
w'ith  benzoin  at  160°  (Fischer,  B.  24,  722). 
Yellow  plates,  si.  sol.  alcohol,  forming  a  yellow 
solution  with  green  fluorescence. 

PHENYLAMIDO-  PHENYL-ROSINDULINE 

[4  2]c6H3(NPh)<J5~^^jj.(.^j^jjp,^j>C,H,. 

[192°].  Formed  by  heating  benzene-azo-(o)- 
naphthyl  -  amine  with  aniline  and  benzene 
(Fischer  a.  Hepp,  A.  262,  237).  F'ormed  also  by 
oxidation  of  (l,2,3,4)-tetra-phenyl-tetra -amido- 
naphthalene  (Fischer  a.  Hepp,  A.  256,  252). 
ISronzed  plates,  forming  a  dark-green  solution  in 
cone.  H.^SO,,  becoming  reddish-violet  on  dilution. 
- — B'HCl :  bronzed  plates. 

TRI  -  PHENYL  -  TRI  -  AMIDO  -  DI-PHENYL- 
TOLYL  CARBINOL 

C(OH)(C,H,.NHPh),,(C,H,.NHPh).  Aniline  hhic. 


Lyons  bine.  Triphejiylwsaiiilinc.  Formed,  to- 
gether with  mono-  and  di-phenyl-rosaniline  by 
heating  rosanilinc  acetate  or  benzoate  with 
aniline  (Girard  a.  De  Laire,  D.  P.  J.  162,  297  ; 
Hofmann,  Pr.,  12,  578;  13,  9).  Prepared  by 
heating  rosaniline  (1  pt.)  with  aniline  (10  pts.) 
and  a  little  benzoic  acid,  dissolving  in  alcoholic 
NH^,  and  pouring  into  water.  White  pp.,  insol. 
water,  v.  sol.  alcohol,  m.  sol.  ether.  Yields  di- 
phenyl-amine  on  distillation.  Keduced  by  zinc 
and  HCl  to  tri-phenyl-tri-amido-di-phenyl-tolyl- 
methane  or  tri-phenyl-leucaniline  (Hofmann, 
C.  R.  57,  25).— C„H,,N,C1.  S^nrit  soluble  blue. 
Opal  blue.  Small  brassy  crystals, insol.  water  and 
ether,  si.  sol.  alcohol.  Becomes  brown  at  100°. 
Left  with  coppery  lustre  on  evaporation  of  the 
alcoholic  solution.  Blue  dye. — (C.i^H^.^N.JoSO^:  v. 
si.  sol.  alcohol.  The  salts  of  mono-phenyl-ros- 
aniline  dye  violet,  those  of  di-phenyl-rosaniline 
a  bluish-violet.  Tri-phenyl-rosaniline  yields 
mono-,  di-,  tri-,  and  tetra-  sulphonic  acids,  the 
Na  salts  of  which  are  v.  sol.  water  and  dye  wool 
blue  (Nicholson  ;  Bulk,  B.  5,  417). 

The  mono-  and  di-  sulphonic  acids  are  known 
as  NicJtolson's  or  Alkali  blue,  the  tri-sulphonic 
acid  as  Soluble  blue. 

Reference. —  Titi-CHLORO-TRi-pnENYL-RosANirj- 

IXE. 

TRI-PHENYL-AMIDO-PHOSPHIDE  OXIDE 

PO(NHPh).,.  [208°].  Formed  from  POOL,  and 
aniline  (Michaelis  a.  Soden,  A.  229,  334).  Six- 
sided  plates,  insol.  water,  si.  sol.  ether  and  alco- 
hol, v.  sol.  HUAc.  Yields  PO(NHC,,H,Br,).,  crys- 
tallising in  needles  [253°].  The  compound 
HO.PO(NHPh),,  [197°]  may  be  got  by  treating 
aniline  with  ether  and  POCI.,,  followed  by  water. 

TRI  -  PHENYL  -  TRI  -  AMIDO  -  PHOSPHINE 
SULPHIDE  l'S(NHPh),.  [153°].  Formed  from 
aniline  an.l  P,S,  below  150°  (Knop,  B.  2  J,  3352). 
Monoclinic  crystals. 

PHENYLAMIDO  PROPIONIC  ACID 
C,,H,,NO,,  i.e.  CIP,.CII(NHPh).CU,,H.  [162°]. 
Formed  by  saponification  of  the  nitrile  or  of 
the  ether  (Tiemann  a.  Steplian,  B.  15,  2036; 
Nastvogel,  B.  22,  1792;  23,  2010).  Plates  (from 
hot  water),  sol.  alcohol.  May  be  sublimed. 
Yields  a  hydrochloride  decomposed  by  water, 
and  a  white  silver  salt. 

Ethyl  ether  ^tk'.  (272°).  S.G.  1-060. 
Formed  by  heating  o-bromo-propionic  ether  with 
aniline  on  the  water-bath.  Oil. 

For  in  1/ 1  d  c  r  i  vati  v  c 
CH,.CH(N'Ph.CHO).CO,H.       Prepared  from 
NaNPh(CHO)    and     a-bromo-propionic  ether 
(Paal  a.  Often,  B.  23,  2597).    Large  prisms, 
sol.  alcohol  and  ether.— BaA'„  ai] :  white  powder. 

Aceti/l  derivative  CH3"CH  (N  AcPh )  .CO,,H. 
[143°].  Plates  (from  hot  benzene),  si.  sol.  cold 
water.— NaC,,H,,NO,  Saq  :  plates.  -  Et A'.  (294°- 
298°).  Oil,  formed  from  sodium  acetanilide  and 
a  bromo-propionic  ether. 

Amide  CH,.CH(NHPh).CONH,.  [141°]. 
Plates,  sol.  alcohol  and  hot  water. 

Anil  id  e  CIP,.CH(NHPh).CO.NnPh.  [126°]. 
Needles,  v.  sol.  hot  water. 

Nitrile  CH,.CH(NHPh).CN.  [92°].  Formed 
by  heating  the  cyanhydrin  of  acetic  aldehyde 
with  aniline  (T.  a.  S.).  White  plates,  sol.  alco- 
hol and  ether.    Weak  base.— B'HCl.  [86°]. 

Isomerides  v.  Aiiiuo-PHENYL-puorioNic  \cid. 

3  I  2 
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Di-phenyl-di-amido-propionic acid.  Nitrile.  | 
CH(NHPh)„.CH.,CN.    [113-'].    Formed  by  heat-  | 
ing  CHO.CHjCN  with  aniline  for  20  hours  at 
310°  (Chantard,  A.  Ch.  [(3]  16,  180).  Need'es, 
V.  sol.  water  and  benzene. — B'HCl. — B'jH.^PtCl^ : 
small  yellow  needles,  v.  sol.  water. 

Reference. — Tei-bromo-phenyl-amido-propio- 

NITKILB. 

PHENYL-;8- AMIDO  -  PROPYL  -  PHTHALIM- 

IDE  C„H^:CA:N.CH,.CHMe.NHPh.  [93°]. 
Formed  from  v8-bromo-propyl-phthalimide  and 
aniline  (Seitz,  B.  24,  2(531).  Yellow  needles. 
Decomposed  by  HCl  at  190°  into  phtlialic  acid 
and  propylene-diamine. 

Pheiiyl-7-amido-propyl-phthaliniide 
C,H,:C,,02:N.CH,.CH,.CH,.NHPh.  [89-].  Formed 
by  heating  7-bromo-propyl-phthalimide  (.54  g.) 
with  aniline  (37  g.)  at  150°  (Goldenring,  B.  23, 
litis).  Yellow  crystals  (from  boiling  ligroin). 
Split  up  by  heating  with  HCl,  yielding  phenyl- 
trimethylene-diamine. 

PHENYLAMIDO-PKOPYL-UREA 
NHPh.C3H,.NH.C0.NH,,.  [98°].  Formed  by 
warming  C3H„(NH3Cl).NHPh  with  potassium 
cyanate  at  100°  (Goldenring,  B.  23,  1173). 
Ilose-coloured  needles,  v.  sol.  alcohol.  Decom- 
poses at  120°  in  NH3  and  phenyl-trimethylene- 
urea. 

PHENYLAMIDO-PYROTARTARIC  ACID 

CO,H.CH,.CMe(NHPh).CO,H.  Anilido-mdhyl- 
succinic  acid.  [102°].  Obtained  by  saponifica- 
tion of  its  ether  (Schiller- Wechler,  B.  18,  1037). 
White  needles  (containing  aq.),  v.  sol.  hot  water 
and  alcohol,  nearly  insol.  ether.  Its  solution  in 
KOHAq  is  colourless.  NH.,Aq  forms  a  violet 
solution. — CuA"  aq. — CuA"NH.,  :  green  pp. — 
HA  "HCl  aq  :  white  crystalline  solid. 

Ethyl  ether  of  the  mono-amide 
CO..Et.CH„.CMe(NHPh).CONH..  [125°].  Formed 
by  digesting  C02Et.CH..CMe(0H).CN  with  anil- 
ine in  ether,  dissolving  the  resulting  compound 
CO,Et.CH,.CMe(NHPh).CN  inH.,SO.„  and  pour- 
ing into  water.  Plates,  sol.  hot  water.  Con- 
verted into  the  imide  by  heating  with  water, 
alcohol,  acids,  or  alkalis. 

Imide     NHPh.Se:CO>NH.  [150°]. 

Formed  as  above.  White  prisms,  sol.  al- 
cohol and  hot  water.  Yields  a  nitrosamine 
C„H„(N0)N„02  [173°],  an  acetyl  derivative 
[235°],  and  a  benzoyl  derivative  [190°]. 

Methylimide  KHPh  .CSle^CO^-'^'^^''' 
[103°].  Formed  from  the  imide,  Mel,  MeOH, 
and  KOH.  Prisms.  Yields  a  nitrosamine 
C,.,H,3N.jO.,  crystallising  in  needles  [147°].  Forms 
also  C,2H,3MeN20,Me2PtCl„  which  is  si.  sol.  Aq. 

Phenylimide  NHPh.CMeicO/"-^^^' 
called  '  n-Fhenyl-a-keto-y-oxy-fi-a^-dimcthyl-P- 
anilido-aytclra-hydropyridine  carboxylic  lac- 
tone.' [131°].  A  product  of  the  action  of  heat 
on  phenylamido-pyrotartaric  acid  (Keissert,  B. 
21,  1385  ;  Anschiitz,  A.  261,  140).  Prisms 
(from  alcohol).  Its  acetyl  derivative  [169^] 
forms  tabular  crystals. 

Mono-anili  cle 
C3H,(NHPh)(C0,H)(C0NHPh).   [1,50°].   Got  by 
boiling  the  phenylimide  with  NaOHAq.  Forms 
with  nitrous  acid  a  compound  melting  at  204°. 


Acetyl  derivative  of  the  anhydride 

NAcPh.CMe:CO>°-  t^^'^^"  ^"^'''^S 
the  acid  with  AcCl  (Anschiitz).  Tables,  v.  soL 
chloroform,  si.  sol.  ether. 

Acetyl  derivative  of  the  anilide 
C3H5(NAcPh)(CO.,H)(CONHPh).  [141°].  Formed 
from  the  preceding  body  by  the  action  of  aniline 
on  its  ethereal  solution.  Prisms. 

PHENYL-(Pi/.  3)-AMID0-QUIN0LINE 

C5Hj<^^^;^"^^-pjpj^.  Phciujl-quinolinamine. 

[98°].  (above  360°).  Formed  by  heating  {Py.  3)- 
chloro-quinoline  with  aniline  (Friedliinder  a, 
Weinberg,  B.  18,  1532).    White  plates. 

Reference. —  Bromo-piienyl-amido-quinoline. 

PHENYL  -  AMIDO  -  QUINOLINEQUINONE- 
ANILIDE  CH:C(NHPh).C.CH:CH  ..^on. 
ANILIDE  c(j^pi,j  CO  .C.  N  :CH-  ^^^^  ^ 
Formed  by  adding  excess  of  aniline  to  an  al- 
coholic solution  of  'cQ^^CsHaN  (Hebe- 
brand,  B.  21,  2986).  Long  needles  (from  alcohol 
and  HOAc),  forms  a  deep-blue  solution  in  dilute 
HClAq.  —  'B'HCl :  dark-golden  needles.— 
Acetate.  [199°].  Bronzed  needles,  decom- 
posed by  water.  — B'CijH.iNjO-.  Cojjpery  needles. 

PHENYLAMIDO-QUINONE.  Di  anilide 
C,H3(NPh),(NHPh)[l:4:2].  [230°].  Formed  from 
azophenine  and  HCl  at  160°  (Fischer  a.  Hepp, 
A.  256,  261).  Reddish-brown  needles,  forming 
a  blue  solution  in  cone.  H.^SO,,. 

Di-phenyl-di-amido-quinone 
C^H,0.,(NHPh),[l:4:2:.5J.  Quinone  dianilide. 
Formed,  together  with  hydroquinone,  by  boiling 
quinone  with  an  alcoholic  solution  of  aniline 
(Hofmann,  Pr.  13,  4  ;  Wichelhaus,  B.  5,  851 ; 
Zincke,  B.  16.  1556  ;  Knapp  a.  Schultz,  A.  210, 
178).  Formed  also  by  heating  chloro-quinone 
with  aniline  and  HOAc  (Niemeyer,  A.  228,  332) 
and  by  strongly  heating  aniline  with  di-oxy- 
quinone  (Nietzki  a.  Schmidt,  B.  22, 1656).  Small 
violet  plates,  sol.  HOAc  and  aniline,  nearly  insol. 
alcohol.  May  be  sublimed.  Cone.  H_,SOj  forma 
a  reddish-violet  solution. 

Anilide    C,H,(NHPh),<^pj^.        [203  ]. 

A  product  of  the  action  of  aniline  on  quinone  in 
HOAc  (Zincke  a.  Hagen,  B.  18,  785),  on  o-nitro- 
phenol  (Fischer  a.  Hepp,  A.  262,  247),  and  on 
quinone  phenylimide  (Bandrowski,  M.  9,  415). 
lleddish-brown  needles,  forming  a  blood-red 
solution  in  HjSOj.    On  warming  with  alcoholic 

H.SO^  it  yields  C,H,,(NHPh)(OEt)<^pj^.  Al- 

coholic  potash  forms  CujHijN.p.,  crystallising  in 
red  needles  [192°],  v.  sol.  alcohol,  and  forming  a 
green  solution  in  H.,SOj. 

Di- anilide  C,H,(NHPh),(NPh),  is  Azo- 

PHENINE. 

DI-PHENYL-DI-p- AMIDO -QUINONE  DI- 
CARBOXYLIC  ETHER 

C,(NHPh),A(CO,,Et),[l:4:2:5:3:0].  Di-anilido- 
quinone  di-carboxylic  ether.  [240^].  Formed 
by  the  action  of  aniline  in  alcoholic  solution 
upon  ^-di-chloro-quinone-di-carboxylic  ether 
C,,Cl,A(CO,Et),  (Hantzsch  a.  Zecken'dorf,  B.  20 
1312).    Glistening  garnet-red  crystals. 

PHENYLAMILO-SUCCINIC  ACID 
CO,H.CH,.CH(NHPh).CO,,H.  Plienylaspartio 
acid.  [132°].  Formed  by  boiling  bromo  succinio 
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acid  with  aniline,  and  by  tlie  decomposition  of 
an  aqueous  solution  of  acid  maleate  of  aniline 
(Anschiitz  a.  Wirtz,  Am.  9,  248;  ^.239,140). 
Small  crystals.  —  H2A"HC1 :  monoclinic  prisms. 

Phenylimide  C,H3(NHPh):CA:NPh. 
[211°].  Formed  by  heating  maleic  anhydride 
with  aniline.  Formed  also,  together  with  the 
dianilide  C,&,(NHPh)(CONHPh),,  [206°],  by 
heating  asparagine  with  aniline  (Piutti,  G.  14, 
474).  Small  needles  (from  alcohol).  Yields  a 
nitrosamine  [180°].  Alcoholic  NH.,  forms  the 
amide-anilide  [200°].  The  dianilide  yields  a 
nitrosamine  [190°]. 

Imide.  [158°].  Formed  from  bromo-suc- 
cinimide  and  aniline  (Kusseroff,  A.  252,  158). 

Ethijl  ci/icr  C,H,(NHPh)(CO,Et),.  (214°). 
Oil,  foi'ming  a  crystalline  suljihate. 

Di-pheuyl-di-amido-succinic  acid 
CO,H.CH(NHPh).CH(NHPh).CO,H.  [c.  190°]. 
Formed  by  saponifying  its  ether,  which  is  formed 
by  heating  di-bromo-succinic  ether  with  aniline 
in  alcohol  (Lopatine,  C.  R.  105,  2.30  ;  Gorodet7,ky 
a.  Hell,  B.  21,  179G).  Plates  (from  HOAc), 
nearly  insol.  water,  m.  sol.  alcohol. 

Ethyl  ether  Et.A".  [150°].  Needles. 
Forms  with  Br  a  hexa-bromo-  derivative  [104°]. 

PHENYL-AMIDO-SULPHO-BENZOIC  ACID 
C,H,,(NHPh)(SU,H).CO,H  [1:2:4].  Formed  from 
bromo-sulpho-benzoic  acid  and  alcoholic  aniline 
(Fischer,  B.  24,  3802).  Plates.— BaA"  5aq.— 
(NH,Ph)HA"  :  needles  (from  water). 

PHENYL-AMIDO-THIAZOLE  C,H,N,,S  i.e. 
|.C(NHPhj^j^_    [126°].    Formed  by  the  action 

of  phenyl-thio-urea  on  di-chloro-di-ethyl  ether 
(Hantzsch  a.  Traumann,  B.  21,  940  ;  A.  249,  47). 
Small  white  needles,  si.  sol.  water,  v.  sol.  alcohol. 

PHENYLAMIDO-TOLUQUINONE  C,,H,,NO, 
i.e.  C,H,,Me(NHPh)0,.  [145°].  Formed  in  small 
quantity,  together  with  di-phenyl-amido-tolu- 
quinone  and  its  phenylimide,  by  the  action  of 
aniline  in  alcohol  and  HOAc  on  toluquinone 
(Hagen  a.  Zincke,  B.  16,  1559).  Red  needles 
(from  dilute  alcohol). 

Anilide  C„H2Me(NHPh)<;;^^^  [151°]. 

Formed  by  reducing  the  anilide  of  di-phenyl-di- 
amido-toluquinone  with  SnCL.and  HOAc  (Fischer 
a.  Hepp,  A.  256,  259).    Bed  needles. 

Di-phenyl-di-amido-toluquinone 
C„HMe(NHPh),0,,-    [233°].    Formed  as  above. 
Brown  needles  (from  alcohol),  forming  a  red  so- 
lution in  H.SO^. 

Anilide  C,HMe(NHPh),<^^^^\  [173°]. 

Toliiquinone  trianilide.  Formed  as  above,  and 
also  by  heating  nitroso-o-cresol  (tolu-quinone 
mono-oxim)  (1  pt.)  with  aniline  (4  pts.)  and 
aniline  hydrochloride  (2  pts.)  (O.  Fischer  a.  Hei5p, 
B.  21,  678).  Brown  plates  with  bluish  lustre, 
sol.  hot  alcohol.— B'HI.  Brownish  needles. — 
B-,H,PtCl,,.-B'HBr  :  dark-green  needles. 

PHENYLAMIDO-TOLYL-ACETIC  ACID 
Ci.HijNO,  i.e.  [l:3]C„H^Me.CH(NHPh).C0,H. 
[139°].  Formed  by  saponifying  its  nitrile,  which 
is  made  by  heating  C.H,.CH(0H)CN  with  aniline 
in  ether  at  100°  (Bornemann,  B.  17,  1471).  Sil- 
very plates  (from  dilute  alcohol),  v.  sol.  hot  Aq. 

^wide  CnH,,,N(CO.NH.,).    [128°].  Plates. 

iV^uriZe  CnH,^N.CN.    [95'].  Plates. 


PHENYL  AMIDO-TOLYL  KETONE 

PJitJiali/l  derivative 

C,H-.CO.C,HMeN:C,0,:C„Hj.  [202°].  Formed, 
together  with  an  isomeride  [160°],  by  heating 
the  phthalyl  derivative  of  p-toluidine  with 
benzoyl  chloride  and  ZnCl,  (Frohlich,  B.  17 
2679).    Dimetric  crystals,  v." sol.  hot  HOAc. 

DI-PHENYL-AMIDO-j>TOLYL-UEEA 
[1:3:4]  C„H,Me(NH,).NH.CO.NPhj.  [137°]. 
Formed  by  reducing  the  nitro-  compound  in 
alcoholic  solution  with  SnCL,  and  HCl  (Lellmann 
a.  Bonhoffer,  B.  20,  2123).  "Needles,  solidifying 
at  1G5°-170°,  and  melting  a  second  time  at  220°- 
260°,  yielding  diphenylene  and  tolylene-urea  at 
300°. 

PHENYLAMIDO  ISOVALERIC  ACID 

CHMe,,.CH(NHPh).CO,,H.  S. -7  at  100°.  Formed 
from  bromo-isovaleric  acid  and  aniline  (Duvillier, 
A.  Ch.  [5]  21,  446;  C.  B.  88,  425).  Scales 
(from  hot  water),  v.  sol.  alcohol  and  ether. — 
B'HCl :  needles,  decomposing  at  100°-110°. 

DI-PHENYL-u,-DI-AMIDO-o-XYLENE 
C„H,(CH,,.NHPh),.    [172^.    Formed  by  boiling 
o-xylylene  bromide  with  an  alcoholic  solution  of 
anihne  (Leser,  B.  17,  1825).    Small  colourless 
plates.    Weak  base. 

PHENYLAMINE  v.  Aniline. 

Diphenylamine  C|„H|,N  i.e.  NHPh.,.  Mol. 
w.  169.    [54°].    (302°)  (Graebe,  A.  238,  362). 

5.  V.  203-4  (Lossen,^.254,  72) ;  203-8  (Ramsay). 

Formation. — 1.  By  the  dry  distillation  of 
tri-phenyl-rosaniline  (Hofmann,  A.  132,  163). — 
2.  By  heating  aniline  (3  mols.)  with  aniline 
hydrochloride  (2  mols.)  for  thirty  hours  at  210'^ 
(De  Laire,  Girard,  a.  Chapoteaut,  Bl.  [2]  7,  360 
C.  R.  74,  811,  1254  ;  Merz  a.  Weith,  B.  5,  263  ; 

6,  1511).— 3.  By  distilling  ^(-di-phenyl-urea  or 
tri-phenyl-urea  (Michler,  B.9,  715).— 4.  By  heat- 
ing phenol  with  aniline-zinc-chloride  to  250° 
(Merz  a.  Weith,  B.  13,  1298).- -5.  By  heating  a 
mixture  of  aniline,  phenol,  and  SbClj  at  150°- 
160°  (Buch,  B.  17,  2639). 

Preparation. — By  heating  aniline  with  aniline 
hydrochloride  at  230°  and  treating  the  warm 
product  with  HClAq  followed  by  water. 

-  Properties. — Monoclinic  plates.  Forms  a 
colourless  solution  in  H.^SOj,  changing  on  warm- 
ing to  blue,  when  a  trace  of  nitrous  or  nitric 
acid  is  present  (test  for  nitrous  acid  in  H.jSO^  ; 
Kopp,  B.  5,  284;  Piatti,  A.  227,  181).  A"so1u- 
tion  in  cone.  H.^SO^  (5  c.c.)  is  coloured  blue  by 
shaking  with  a  solution  (1  c.c.)  containing  nitric 
acid  (test  for  nitric  acid  :  Muller,  Bl.  [3]  2,  670). 
With  PbO„  and  alcoholic  HOAc  it  gives  a  bright 
olive-green  colour  (Lauth,  G.  R.  Ill,  975). 
Picryl  chloride  forms  dark-red  needles  of 
NHPh,2C„H,,(NO,)3Cl  [66°]  (Herz,  B.  23,  2540). 

Reactions.- — 1.  When  passed  through  a  red- 
hot  tube  it  yields  carbazole,  aniline,  benzene, 
and  NH,  (Graebe,  A.  174,  177).-  2.  GOCl,  forms 
NPh,,.c6ci  (Michler,  B.  8,  1664).— 3.  CiCO.Et 
forms  NPho.CO.,Et  [72°].— 4.  Chlorine  in  pre- 
sence of  I  yields  NH(C,iH,Cl|..  and  finally  0,01^ 
(Ruoff,  B.  9, 1483).— 5.  Bromine  and  I  yield  tetra-, 
hexa-,  octo-,  and  deca-  bromo-dipbenylamines 
(Gessner,  B.  9, 1505).— 6.  Alkaline  KMnO,,  yields 
oxalic  acid,  a  resin,  and  a  substance  Cn,H,,N2, 
crystallising  in  yellow  needles  [176°^180°],  which 
yields  quinone  on  oxidation  by  MnO,_,  and  cone. 
HNO.|,  may  be  reduced  to  jj-phenylene-di-phenyl- 
diamine  [135°],  and  yields  a  (hexa  ?)-bromo- 
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derivative  [243°]  (Bandrowslii,  M.  7,  375  ;  8,475  ;  ' 
9,418). — 7.  Yields  acridine  on  warming  with  AICI3 
and  chloroform.  HOAc  and  ZnCL,  give  methyl- 
acridine,  and  other  acids  act  in  like  manner. — 
8.  PCI3  and  ZnCl.,  at  250°  yield  C,.,H,„NPO,  a 
white  powder  (Michaelis,  B.  21,  1504;  A.  260, 
39).— 9.  Acrolein  in  alcoholic  solution  forms 
(C|,H,(|N).^C..jHj,  an  amorphous  powder,  sol.  chloro- 
form, capable  of  combining  with  Br  (Leeds,  B. 
15, 1168 ;  A.  C.  J.  4, 32). —10.  Heated  with  oxalic 
acid  it  gives  diphenylamine  blue. — 11.  Heated 
with  sulphur  it  gives  imido-di-phenyl  sulphide. — 
12.  HNO3  forms  a  hexa-nitro-  derivative  which 
decomposes  carbonates. 

S  alts. — B'HCl :  needles  (from  alcohol),  de- 
composed by  water. — B'H.SO^.  [125°].  Insol. 
ether  and  benzene,  decomposed  by  water. — 
Benzene  sulphonate.  [117°]. — Toluene 
^)  -  s  u  1  p  h  0  n  a  t  e.  [G4°]  (Norton,  Am.  10,  129, 
140). 

Formyl  derivative  CuHjiNO  i.e. 
NPh„.CHO.     [74°].    Formed  by  heating  di- 
phenylamine with  oxalic  or  formic  acid  (Willm 
a.  Girard,  B.  8, 1195).    Insol.  water,  sol.  benzene  ; 
and  alcohol.    Yields  acridine  on  heating  with 
ZnCl,. 

Acetyl  derivative  NPh._,Ac.  [103°].  Plates 
(from  ligroin),  sol.  hot  water.  Yields  NPh.Bz  on 
heating  with  BzCl  (Pictet,  B.  23,  3013)."  PCl^ 
followedby  water  forms  an  acid  CiiHijClNPO^  aq 
and  an  oil  converted  by  alcoholic  NH3  into 
C,8H,„N^0  [186°]  (Claus,  B.  14,  2367). 

Thio-acetyl  derivative  NPho.CS.CHj. 
[111°].  Formed  by  heating  it-di-phenyl-acet- 
amidine  with  CS.,  at  100="  (B.).  Tables,  si.  sol. 
water,  v.  e.  sol.  ether. 

Benzoyl  derivative  NPh,.Bz.  [177°]. 
Formed  from  diphenylamine  and  BzCl  (Hof- 
mann,  A.  132,  166  ;  Bernthsen,  A.  192,  13  ;  224, 
12  ;  Wallach,  A.  214,  235),  and  also  by  the  action 
of  PhoN.COCl  on  benzene  in  presence  of  AICI3 
(Lellmann  a.  Bonhoffer,  B.  19,  3231).  Trimetric 
needles;  a:&:c  =  •950:1: -324.  SI.  sol.  ether  and 
water,  m.  sol.  hot  alcohol. 

ly-Toluyl  derivative.  [155°]. 

Di-nietliyl-bemoyl  derivative 
[4:3:l]C6H3Me.,CONPhj.    [136°].    Formed  from 
o-xylene,  NPhj.COCl,  and  AICI3  (Lellmann,  B. 
20,  2119). 

Nitrosamine  NPh,.NO.  [66-5°].  Yellow 
four-sided  tables  (from  benzene-alcohol)  (Witt, 
B.  8,  855;  Fischer,  A.  190,  174).  Yields 
azophenine  when  heated  with  aniline  and 
aniline  hydrochloride  at  120°.  Its  hydrochloride 
lieated  with  ^j-bromo-aniline  at  80°  yields  tetra- 
bromo-azophenine  CiuH^jBr^N^  [243°]  (Ikuta,  A. 
243,  285).  On  heating  with  aniline  it  yields 
PhN.AHjNH.,  PhN,.NHPh,  and  diphenylamine. 
By  heating  with  alcoholic  HCl  it  is  converted 
into  nitroso-diphenylamine. 

Tri-phenyl-amine  C,^H|jN  i.e.  'NVh,,.  Mol.  w. 
245.  [127°].  Formed  by  dissolving  K  or  Na  in  ani- 
line or  diphenylamine  and  digesting  the  product 
with  bromo-benzene  (Merz  a.Weith,  B.  6,  1514  ; 
Heydrich,  B.  18,  2156).  Monoclinic  crystals 
(from  ether),  a:6:c  = -991:1: -412;  0  =  88°  38'.  SI. 
sol.  hot  alcohol,  m.  sol.  benzene.  Does  not  form 
salts.  AcCl  at  100°  gives  a  greenish  substance. 
Cold  cone.  H^SO.i  gives  a  violet  colour,  changing 
to  blue.  Benzotrichloride  and  ZnCl.j  give  a  green 
colourmg  matter  on  heating.    A  solution  in 


HOAc  is  coloured  green  by  a  little  HNO,,; 
Chlorine  and  I  yield  N(C„Cl)3,  and  finally  C„C1„ 
(Ruotf,  B.  9,  1483). 

Isomeride  of  triphenylamine.  GigHuN.  Got 
by  distilling  the  compound  of  cinnamic  aldehyde 
with  (NH,)HS03  (Gossmann,  yl.  100,57).  Liquid, 
volatile  in  a  current  of  H  at  140^-150°,  si.  sol. 
water,  v.  sol.  alcohol  and  ether.  Forms  unstable 
salts,  decomposed  by  water  and  alcohol.  EtI 
yields  B'Etl,  whence  moist  Ag.O  yields  oily 
B'EtOH,  while  platinic  chloride  forms 
B',Et.,PtClj.— B'^H^PtCl^:  monometric  crystals. 
— i3'„PtCl^. 

References.  —  Amido-,  Dibromo-,  Beomo-di- 
NITR0-,  Chloro-,  C11L0R0-NITB0-,  N1TR0-,  and 
OxY-,  Diphenylamine. 

DIPHENYLAMINE  SULPHONIC  ACID 
C,,H,,NS03  i.e.  NHPh.C.H^.SO.H.  [200°]. 
Formed,  together  with  the  disulphonic  acid,  by 
heating  diphenylamine  with  H.,SO^  at  160° 
(Merz  a.  Weith,  B.  5,  283  ;  6,  1512).  Formed 
also  by  heating  NPh,,HSO_iH.,  at  190°  for  2  hours 
(Vignon,  C.  B.  107,  263).  Crystalline  mass,  be- 
coming blue  in  air.  — KA' :  plates.— BaA'^:  plates,, 
si.  sol.  water.  — PbA'.^:  nodules,  si.  sol.  water. 

Diphenylamine  disulphonic  acid 
NH(C,HjS03H),.— BaA'„2aq:  nodules,  v.  e.  sol. 
water.    Hydrolysed  by  HClAq  at  200°  (Girard, 
Bl.  [2]  23,  2). 

Diphenylamine  disulphonic  acid 
C,H3(NHPh)(SO.,H),[l:2;4].  Formed  from  bromo- 
benzene  disulphonic  acid  and  aniline  in  glycerin 
(Fischer,  B.  24,  3807).  V.  e.  sol.  Aq.-BaA"  3aq. 

Anilide  C,R,(NHPh)(S0,,NHPh)2.  [222°J. 
Y'ellowish  crystals,  insol.  water. 

Triphenylamine  trisulphonic  acid 
N(CuH,|.S03H)j.     Formed  by  adding  powdered 
triphenylamine  to  fuming  H^SO^  at  60°  (Herz, 
B.  23,  2541). — Na^A'"  :  crystalline  powder  (from 
95  p.c.  alcohol),  V.  e.  sol.  water,  insol.  alcohol. 

PHENYL-AMMELINE  v.  Cyanuric  acid  iu 
the  article  Cyanic  Acir>. 

PHENYL-AMYL-AMINE  V.  Amyl-aniline. 

Di-phenyl-isoarayl-amine  NPhX^H,,.  (330°- 
340°).  Formed  from  diphenvlamine,  amyl  alco- 
hol, and  HCl  (Girard,  Bl.  [2J  23,  2).  Gives  a 
blue  colouring  matter  when  heated  with  oxalic 
acid  and  H.,S0|. 

DIPHENYL-DI-ISOAMYL-TETRAZINE 
NPh(CjH,,).N.„NPh(C5H„).     [86-5°].  Formed" 
from  phenyl-isoamyl-hydrazine   in  ether  and 
HgO  (Michaelis  a.  Philips,  A.  252,  286).  Yel- 
lowish crystals. 

PHENYL-AMYLENE  CHPh:CHPr.  (210°- 
215°).  Formed  by  passing  bromine-vapour  into 
amyl-benzene  at  150°  and  distilling  the  product 
(Schramm,  A.  218,  392).  Yields  a  dibromide 
[54°]. 

Phenyl-isoamylene  CHPh:CHPr.  (201°)  at 
737  mm.  S.G.  -878.  Made  in  like  manner 
from  isomyl-benzene  (S.).  Yields  a  dibromide 
[129°]. 

Phenyl-amylene  CHPhEt.CH:CH.,.  (173°).- 
S.G.  -846.  Formed  by  boiling  CHPhEt.C,H,Br 
with  water  or  alcoholic  potash  (Dafert,  M.  4, 
621).  Liquid,  readily  converted  into  the  poly- 
meride  C..,H„„  (208^-212°),  S.G.  22  -960;  V.D. 
10-2  (calc.  lO'-l). 

DI-PHENYL-AMYLENE  diketone 
(C,H,.C0.CH,,.CH.,).,CH,,.  a(^-l)i-bcn2nyl-pentane. 
[68°].    Formed  by  the  action  of  boiling  KOH  in 
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MeOH  on  CH,Bz.CIL.CH,.CH,.CHBz.CO,Et, 
which  is  got  from  soiliuni  bonzoyl-acetic  ether 
ami  phenyl  bromo-butyl  ketone  (Kipping  a.  H. 
Perkin,  jun.,  C.  J.  55,  349).  Long  colourless 
needles,  insol.  water,  m.  sol.  cold  alcohol. 

Di-oxim.    [n(>^].    Kinall  nor-dlos. 

PHENYL-ISOAMYL  HYDRAZINE 
NPh(C,H|,).NH,.  (2(;0'=).  Formed  from  iso- 
amyl  bromide  and  sodium  phenyl-hydrazine  in 
benzene  (Michaelis  a.  Philips,  A.  2o'2,  284). 
lleduces  warm  Fehling's  solution.  Ac.,0  yields 
NPh{C,H|,).NHAc  [1'26^]  crystallising  in  scales. 

DI-PHENYL-AMYLIDENE  DISULPHONE 
CEt,(SO.,Ph)„.  [131"].  Formed  from  NaOIT, 
CH,,(SO,Ph),"  and  EtI  (Fromm,  A.  253,  1G3). 
Crystalline,  v.  si.  sol.  hot  alcohol. 

PHENYL  AMYL  KETONE  C„H,.CO.CHEt,. 
(230°)  at  710  mm.  Formed  by  boiling  di-ethyl- 
benzoyl-acetic  acid  with  dilute  alcoholic  potash 
(Baey'er  a.  Perkin,  jun.,  B.  1(3,  2131;  C.  J.  45, 
185).    Thick  oil. 

Phenyl  amyl  ketone  C„H,.CO.CH,Pr.  (240-) 
at  720  mm.  Formeil  by  heating  isobutyl-benzoyl- 
acetic  ether  with  dilute  alcoholic  potash  (W.  H. 
Perkin,  jun.,  a.  Caiman,  C.  J.  4"J,  160).  Oil,  with 
aromatic  oilour. 

PHENYL  AMYL  KETONE  CARBOXYLIC 
ACID  C,;H,.CO.CH,.CH,.CH,,.Cri,.CH,,.CO,lI. 
[82°].  Formed  by  boiling  the  compound 
CH,Bz.CH,,.CH.,.CH,.CHBz.CO..Et  with  KOH  in 
IMeOH  (Perkin  a.  Kipping,  C.  J.  55,  350).  Plates 
(from  light  petroleum),  or  needles  (from  water). 
Yields  an  oxim  [75'-'].    AgA'  :  amorphous  pp. 

Isomerides,  vol.  i.  p.  482. 

PHENYL  ISOAMYL  OXIDE  C„H,.O.CH,,. 
(225").    Got  from  phenol  (Cahours,  .1.  78,  227). 

DI  -  PHENYL  -  ISOAMYL  -  PHOSPHINE 
OXIDE  P(C„H5).,(C,H,,)0.  [97°].  Formed  from 
l'Ph,C,H|,I 'and  Ag„0  (Michaelis  a.  Soden,  A. 
229,  317).    Needles, 'sol.  water  and  ether. 

DI  -  PHENYL  -  ISOAMYL  -  THIO-SEMIC  ARB- 
AZIDE  C-H,|.NPh.NH.CS.NHPli.  [100°]. 
Formed  from  phonyl-isoamyl-hydrazine  and 
phenyl  thiocarbimide  (Michaelis  a.  Philips,  A. 
252,  285).    Yellow  needles. 

PHENYL-AMYL-THIO-UREA  C,,H„N,S  i.e.. 
NHPh.CO.NH.CH,.CMe,.  [130'°].  Formed  from 
the  corresponding  amylamine  and  phenyl-thio- 
carbimide  (Freund  a.  Lenze,  B.  23,  2808). 

PHENYL-AMYL-UBEA  C,„H„N,0  i.e. 
NHPh.CO.NH.CH,CMe.,.  [155'°]."  Formed  from 
phenyl  cyanate  and  the  corresponding  amyl- 
amine in  alcoholic  solution  (Freund  a.  Lenze, 
B.  23,  2807  ;  24,  2158).    White  needles. 

PHENYL  -  ANGELIC  ACID  C,|H,  ,0,,  i.e. 
CHPh:CHEt.CO,H.  Mol.w.l70.  [101'°].  Formed 
byheating  benzoic  aldehyde  with  sodium  butyrate 
and  Ac.,0  at  100"  (Perkin,  C.  J.  31,  391 ;  32,  Olil ; 
35,  136";  Slocum,  A.  227,53).  Formed  also  by 
heating  benzoic  aldehyde  with  butyryl  chloride 
at  125°  (Fittig,  A.  1.53,  304).  Needles,  v.  sol. 
ligroin  (unlike  cinnamic  acid).  Melts  at  81'° 
after  having  been  fused. -BaA'._, :  needles,  m. 
sol.  hot  water. — CaA'.,. — AgA' :  white  pp. 

Chloride  C,„H,,!C0C1.  Oil. 

Amide  C,„H,,.CONH,.  [128°]. 

Phenyl-angelic  acid 
CHPh:CH.CH,..CH,,.CO.,H.       Formed  from 
CHPh:CH.CH:CH."CO,II    by    reduction  with 
sodium-amalgam  (Perkin ;  Baeyer  a.  Jackson, 
£.13,122).   Liquid.— AgA' :  white  pp. 


Phenyl-angelic  acid  CHPh:Cn.CnMe.CO,H. 
[110  5"].  Formed  by  boiling  the  dibasic  acid 
CHPhP,r.CH(CO.Pl).CHMe.CO„H  with  water 
(Pentield,    A.    210,   123),   and    by  distilling 

CHPh<Q^('^Q-^^>CHMe  (Fittig  a.Liebmaun, 

A.  255,  262).  Plates  (from  water).— BaA'^  aq  : 
needles,  v.  sol.  water. 

Phenyl-angelic  acid  CHPh:CMe.CH,,.CO,,H. 
[113"].    Formed  by  distilling  the  lactonic  acid 

CHPh<g^^^^('^Qg>>CH,    (F.  a.  L.).  Thin 

tables,  si.  sol.  water. — BaA',_, :  groujis  of  needles, 
sol.  water. 

Phenyl-angelic  acid.  Nitrile 
C,H,,.CHPh.CN.  (c.  205°).  Formed  by  heating 
phcnyl-acotonitrile  with  NaOH  and  allyl  iodide 
(Buddcberg,  B.  23,  2008).  Oil,  converted  by 
NaOEt  and  benzyl  chloride  into  the  benzyl 
derivative  C,H-.CPh(CH„Ph).CN  (c.  325°). 

PHENYL-ANTHRACENE  C,,„H, ,  i.e.  C,  ,H„Ph. 
[153°].  (417°).  Formed  by  heating  phcnyl- 
anthranol  with  zinc-dust  (Baeyer,  A.  202,  01), 
and,  by  the  action  of  cliloroform  and  AICI,  on 
benzene  (Friedel, Crafts,  a.  Vincent,  Bl.  [2 1  40,'  97  ; 
A.  Ch.  [0 11,  495).  Leaflets  (from  alcohol),  form- 
ing solutions  with  blue  fluorescence.  Beduced 
by  P  and  HI  to  a  crystalline  dihydride  [120°], 
which  is  oxidised  by  Cr03  in  HOAc  to  phenyl- 
oxanthranol. 

PHENYL-ANTHRANOL  C,_,„H,,0  i.e. 

C„H,<;^^J|'jjjj>C,H,.   [141"-144°].  Formed  by 

dissolving  tri-phenyl-methane  o-carboxylic  acid 
in  H.^SOj  and  pjig.  with  water  (Baeyer,  ^.202, 57). 
Golden  needles,  sol.  hot  alcohol.  Its  ethereal 
solution  shows  greenish-yellow  fluorescence. 

Acetyl  derivative.  [166°].  Golden 
needles,  turned  red  by  cone.  KOHAq. 

yi'l/crC^.C-C.— Dl-CHLORO-PHENYL-.\NTIIRANOI,. 

PHENYL-ARSINE  v.  vol.  i.  p.  319.  The 

sulphides  PhAsS  [152°]  and  Ph.As.S,,  [130°] 
have  been  ]ireparcd  by  Hehrdte  (/;.  15,  1950). 

PHENYL-AZIMIDO- COMPOUNDS  D.AziMiDO- 
compouNi>s. 

DI  -  PHENYL  -  TETRAZINE   C,,H,,Nj  i.e. 

NPh<^[p^>NPh.     [180°].     Mol.  w.  240  by 

llaoult's  method  (calc.  230).  Formed  by  the 
action  of  chloroform  and  alcoholic  potash  on 
phenyl  hydrazine  (Iluliemann,  C.  J.  53,  850  ; 
55,  243).  White  needles  (from  alcohol).  HNO., 
yields  C,,H,,(NO„)N,,  [above  300°].  H..SO^  forms 
C,,H,,(SO,H)N,,."  Bromine  gives  C,,H,,BrN, 
[220°],  C,,H,„Br,N,  [131°],  and  C, ,H,,Br3Nj,  de- 
composing at  224°. 

Salts.  — B'HCl  :  needles.— B'.,H.,PtCl,.— 
B'MeCl.  [214°].  Needles.  —  B'JIe.PtCl,..  - 
B'Mel.    [214°].    Yellow  needles,  v.  sol.  alcohol. 

PHENYL-AZO-  COMPOUNDS  v.  Azo-  com- 
pounds. 

PHENYL-TETRAZOLE  CPhHN,  i.e. 
''^'^n'^FI^'  ■^0''™^''  '^y  lieating  its  carboxylic 
acid  [138°]  at  155°  (Bladin,  B.  18,  2907).  Heavy 
oil,  V.  sol.  alcohol  and  ether.  Explodes  when 
strongly  heated.  Sol.  acids,  but  reppd.  on  dilu- 
tion. 

PHENYL-TRIAZOLE   CARBOXYLIC  ACID 

CH^^:^^Qjj.    [184°].    Formed  by  boiling 
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phonyl-hydrazlne  clicyaniJe  NH^NPh.CCyrNH 
with  formic  acid  and  lieating  the  resulting 
formyl-  derivative  with  alcoholic  potash  (Bladin, 
13.  '2H,  3788).    Silvery  plates  (from  water). 

Methyl  ether  ilck'.    [118°].  Prisms. 

Phenyl-triazole  dicarboxylic  acid 

C02H.C<^^'.^^Jq  jj.      Formed    by  oxidising 

l^henyl-methyl-triazole  carboxylic  acid  with 
alkaline  KMnO,  (Bladin,  B.  23,  3785).  The  free 
acid  is  unstable,  readily  changing  to  the  pre- 
ceding acid.  The  acid  K  and  Na  salts  also 
readily  give  off  COj. — CuA"  4aq :  blue  needles.— 
Ag.,A"  |aq?    Bulky  white  pp. 

"Methyl  ether  Me.A".    [167°].  Needles. 

Ethyl  ether  Et.A".    [82°].  Needles. 

Di-phenyl-triazole  carboxylic  acid 
NPh 

CPh<^-j^'^      jj.    Formed  by  saponification  of 

the  nitrile  (Bladin,  B.  22,  797).  Crystals  (con- 
taining EtOH),  decomposing  at  172°-182°.  V. 
sol.  alcohol,  m.  sol.  ether. — CuA\. — AgA' :  white 
pp. 

Methyl  ether  Mek'.    [159°].  Needles. 

Ethyl  etherEtA'.    [165°].  Needles. 

NitrileCJ^^Ph^^.m.  [156-5°].  Formed  from 
phenyl-hydrazine  dicyanide,  alcohol,  and  benzoic 
aldehyde.    Needles,  v.  sol.  benzene. 

Amide  C,,N.,Ph,.CO.NH,.  [196°].  Formed 
from  the  nitrile  by  the  action  of  dilute  (3  p.c.) 


HjO,  and  KOHAq.  Plates  (from  alcohol)  or 
needles  (from  water). 

Amidoxim  C2N,Ph.,.C(NOH).NH2.  [214°]. 
Formed  from  the  nitrile  and  hydroxylamine 
(Bladin,  B.  22,  1752).  Prisms  (from  alcohol). 
Yields  an  acetyl  derivative  [177°]  which  yields 

C,N3Ph,C<^^j;J-*^CMe  [153°],  and  a  benzoyl  de- 
rivative [180°]  which  yields  in  like  manner 
C^B.^Vh^.C'^.^'^CVh  [206°].-B'HCl :  crystal- 
line. 

PHENYL-TETEAZOLE  CAKBOXYLIC  ACID 

,\  NPh 

■'^^N-C  CO  H'  [138°].  Got  by  saponification 
of  its  nitrile,  which  is  formed  by  the  action  of 
nitrous  acid  on  phenyl-hydrazine  dicyanide 
(Bladin,  B.  18,  2907).  Colourless  needles,  v.  sol. 
alcohol. — KA' :  plates,  v.  sol.  water. — CuA'2  2aq. 
— AgA' :  colourless  crystalline  pp. 

Methyl  ether  Uek'.    [116°].  Plates. 

Ethyl  ether  Etk'.    [74°].  Needles. 

Amide  CN^Ph.CO.NH.,.  [168°].  Formed 
from  the  nitrile  by  treatment  with  hydrogen 
peroxide.    Crystals,  si.  sol.  cold  water. 

Amidoxim  CN,Ph.C(N0H).NH2.  [177°]. 
Formed  from  the  nitrile  and  hydroxylamine 
(Bladin,  B.  22,  1755).  Scales,  v.  si.  sol.  water. 
Yields  an  acetyl  derivative  [203°]  and  a  benzoyl 
derivative  [206°],  both  crystallising  in  needles 
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